Deposito legal DC2020001347 ISSN 2739-0012

SRS
Rk

’ ‘"‘““.6

o
Sty
i
L

DD D,
RLALELA
i
X
-‘*g"'

(LA

GACETA MEDICA

DE CARACAS

o I, B
LLITE)

LR B B 2
W CTAAL LA

2E RO B DO

Fundada el 13 de marzo de 1893

por el

L 2 Yaf 3af Y 2l et el W

DR. LUIS RAZETTI

BI945%4

K 20 et £ 3 2l S 2 M Nall 3ar 2 af

LA
o X

(L)

Organo de la Academia Nacional de Medicina
y del Congreso Venezolano de Ciencias Médicas

e

VOLUMEN 131 - Supl 4

Agosto 2023 '3&
Caracas - Venezuela 3%
€

Mea.?.&.&.&.&.

Y.

ST
IO

5

IC 0 X e

Indizada en
AMELYCA, AURA, BASE, BASE DE DATOS PERIODICA, BIBLAT,
BIREME, CABELLS SCHOLARLY ANALYTICS, CROSS REF, DIRECTORY A b

OF OPEN ACCESS JOURNAL(DOAJ), Elsevier Scopus, EuroPub, GOOGLE ~ = ’ A
.;,»‘ ) /jw 4 b
VRS
k S e
&g ¢

LA L LALET)

Rk 2K Sy

ANALYTICS, GOOGLE SCHOLAR, Latindex, LILACS, MIAR, ORCID,
PUBLONS, PubMed, REDIB, Research Gate, REPOSITORIO SABER UCV,
SCIELO, SCIMAGO, WEB OF SCIENCE, WORLDCAT

o P

N4

KR XN AKX KX X

S R S PP Sy
9 : v') -.,.;..c --ﬁ 3 3 ‘y ”é 3 y ._ o o ot 1o W, "W, , {
s g U T



Gaceta Médica

de Caracas

Organo oficial de la Academia Nacional de Medicina
y del Congreso Venezolano de Ciencias Médicas

Fundada el 13 de marzo de 1893

por el

Dr. Luis Razetti
Primer niimero publicado el 15 de abril de 1893

Editor en Jefe
Enrique Santiago Lépez-Loyo

Volumen 131 Suplemento 4 Agosto 2023
Editor Invitado
Ferry Efendi
INDICE
EDITORIAL
Transformando la salud en Indonesia: un camino hacia el desarrollo sostenible
Ferry Efendi S495

ARTICULOS ORIGINALES
Factores Formadores de la Inmunidad Familiar en Familias Saludable y con COVID-19 Confirmado
Nur Mukarromah, Achmad Zakaria S499

Alerta temprana para humanos por la contaminacion con la bacteria Salmonella originadas en el pato
Reina Puspita Rahmaniar, Freshinta Jellia Wibisono, Khoirul Muhroni Aziz, Lusitania Darmayanti
Ikeng, Dandi Ernando Syaputra, Zuriya Zuriya S508

Cuidadores familiares masculinos de pacientes esquizofrénicos tiene un mayor riesgo de hipertension
y baja calidad de vida: un estudio transversal
Chlara Yunita Prabawati, Reliani Reliani, Erfan Rofiqi, Septian Galuh Winata, Diah Priyantini S514

Relacion entre el inicio precoz de la lactancia materna, la lactancia materna exclusiva, la alimentacién

complementaria y la educacién nutricional con el estado nutricional de los nifios menores de tres afios

Sa’diah Multi Karina, Meilinasari Meilinasari, Rosmida Magdalena Marbun, Fairuz Dhia Rabbani,

Gurid Pramintarto Eko Mulyo, Tarjuman Tarjuman, Sugeng Wiyono S524

Factores Relacionados con la Preparacién Materna en la Telesalud en Atencién Prenatal en Areas Rurales
de Indonesia
Sri Mulyati, Dewi Purwaningsih, Rika Resmana, Saur Sariaty S531

Combinacién oral de la suplementacion con vitamina B1, B6 y B12 en el recuento de células T CD4+
y IFN-vy en pacientes con tuberculosis pulmonar con terapia de agonistas de opioides de primera linea
Yogi Khoirul Abror, Wiwin Wiryanti, Sulaeman Sulaeman S537

Optimizacién de Temperatura y Tiempo de Transformacién del Plasmido pGEM-T en Escherichia coli IM109
Fusvita Merdekawati, Jesicca Elisabeth Manurung, Betty Nurhayati S545

Actividades antimicrobianas de las hojas de Syzigium cumini contra bacterias periodontopéticas
(Porphyromonas gingivalis)
Yenni Hendriani, Yonan Heriyanto, Triwidyastuti, Susi Sukmasari S553




Efecto de las actividades de intensidad moderada y el consumo de leche de soja en la disminucion
de los indicadores del Sindrome Metabdlico
Nandang A Waluya, Bani Sakti, Yoseph Rohyadi, Parta Suhanda

Factores Relacionados con la Intencidn de los Padres en la Vacunacién del Virus del Papiloma Humano
para su Hija de 11-12 afios
Rahayu Dwikanthi, Mamat Mamat, Lia Komalasari, Meti Lestari, Sri Agustin

Personalidad resistente y apoyo familiar para la calidad de vida de las mujeres con cancer de mama
Supatmi Supatmi, Reliani Reliani, Raden Khairiyatul Afiyah, Ernawati Ernawati

Efecto del Bagre Crujiente y las Judias Rojas en el Aumento del Nivel de Hemoglobina en Mujeres
J6venes con Anemia

Widi Hastuti, Gurid Pramintarto, Mimin Aminah, Widartika Widartika, Syarif Assalam, Shilka Amelia,
Muna Nur

Impacto multidimensional de la violencia de género cibernética: examen de las consecuencias fisicas,
mentales, sociales, culturales y econémicas
A’im Matun Nadhiroh, Eko Winarti, Annisa’ Wigati Rozifa, Noer Saudah

Efecto del ACTH4-10PRO8-GLY9-PRO10 en la expresion de malondialdehido y F2-Isoprostano
15(S)-8-ISO-PGF2A en ratas con lesién de medula espinal

Rifqi Aulia Destiansyah, Eko Agus Subagio, Muhammad Arifin Parenrengi, Budi Utomo, Muhammad
Faris, Abdul Hafid Bajamal, Diaz Syafrie Abdillah

Perfil del carcinoma nasofaringeo en el Hospital Dr. Wahidin Sudirohusodo Makassar 2011 - 2021
Cita Nurinsani Akhmad, Nova Audrey Luetta Pieter, Sutji Pratiwi Rahardjo

Correlacion de HbA lc con el cociente Colesterol Total/HDL, LDL/HDL, TG/HDL y el cociente
Apolipoproteina B/Apolipoproteina A en pacientes con Diabetes Mellitus tipo 2
Irmawati, Liong Boy Kurniawan, Uleng Bahrun, Himawan Sanusi, Nursin Abdul Kadir, Burhanuddin Bahar

Efecto del consumo de Dangke sobre el peso corporal, la glucosa en sangre y el colesterol total en ratas
sometidas a dieta alta en grasa y fructosa
Ahmad, Syahrijuita Kadir, Ratmawati Malaka, [lhamuddin, Gita Vita Soraya, Marhaen Hardjo

Relacion entre la ansiedad y la calidad del suefio en pacientes con cdncer en quimioterapia del Hospital
Piblico CentralL Dr. M. Djamil
Weny Amelia, Ria Desnita, Fitria Alisa, Lola Despitasari

ARTICULOS DE REVISION

Relacion entre la autoeficacia con el automanejo y la calidad de vida en diabetes mellitus tipo 2:
una revision sistematica

Emilia Erningwati Akoit, Ferry Efendi, Yulis Setiya Dewi, Santo Imanuel Tonapa

CASOS CLINICOS
Sinusitis fingica aislada del seno esfenoidal - Reporte de un caso
Muhammad Fadjar Perkasa

S559

S566

S574

S581

S591

S599

S608

S614

5624

5632

5640

S654




Gaceta Médica

de Caracas

Official Journal of the National Academy of Medicine
and The Venezuelan Congress of Medical Sciences

Founded March 13, 1893
By

Dr. Luis Razetti
First number published on April 15, 1893

Editor in Chief
Enrique Santiago Lopez-Loyo

Volume 131 Supplement 4 August 2023

Guest Editor
Ferry Efendi

INDEX

EDITORIAL
Transforming Health in Indonesia: A Pathway to Sustainable Development
Ferry Efendi

ORIGINAL ARTICLES
Forming Factors of Family Immunity in Healthy Status and Confirmed COVID-19 Families
Nur Mukarromah, Achmad Zakaria

Early Warning regarding Humans for Contamination with Salmonella bacteria originating from Duck
Reina Puspita Rahmaniar, Freshinta Jellia Wibisono, Khoirul Muhroni Aziz, Lusitania Darmayanti
Ikeng, Dandi Ernando Syaputra, Zuriya Zuriya

Male Family Caregivers of Schizophrenic Patients have a Higher Risk of Hypertension and Lower
Quality of Life : A Cross-Sectional Study
Chlara Yunita Prabawati, Reliani Reliani, Erfan Rofiqi, Septian Galuh Winata, Diah Priyantini

Relationship between Early Initiation Breastfeeding, Exclusive Breastfeeding, Complementary Feeding,
and Nutritional Education with Nutritional Status of Children under Three years

Sa’diah Multi Karina, Meilinasari Meilinasari, Rosmida Magdalena Marbun, Fairuz Dhia Rabbani,
Gurid Pramintarto Eko Mulyo, Tarjuman Tarjuman, Sugeng Wiyono

Factors Related to Maternal Readiness at Telehealth in Prenatal Care in Rural Areas of Indonesia
Sri Mulyati, Dewi Purwaningsih, Rika Resmana, Saur Sariaty

Oral Combination of Vitamin B1, B6, and B12 Supplementation on CD4+ T Cell and IFN-vy in Pulmonary
Tuberculosis Patients with First-Line Opioid agonist therapy
Yogi Khoirul Abror, Wiwin Wiryanti, Sulaeman Sulaeman

Temperature and Time Optimization of pGEM-T Plasmid Transformation in Escherichia Coli JM109
Fusvita Merdekawati, Jesicca Elisabeth Manurung, Betty Nurhayati

5495

S499

S508

S514

S524

S531

S537

S545




Anti-microbial Activities of Syzigium cumini leaves against Periodontophatic Bacteria
(Porphyromonas gingivalis)
Yenni Hendriani, Yonan Heriyanto, Triwidyastuti, Susi Sukmasari

Effect of Moderate Intensity Activities and Soymilk Consumption on Decreasing
Metabolic Syndrome Parameters
Nandang A Waluya, Bani Sakti, Yoseph Rohyadi, Parta Suhanda

Factors Related to Parents' Intention in Vaccination of Human Papillomavirus for Their
Daughter Aged 11-12 Years
Rahayu Dwikanthi, Mamat Mamat, Lia Komalasari, Meti Lestari, Sri Agustin

Hardiness Personality and Family Support for Women's Quality of Life with Breast Cancer
Supatmi Supatmi, Reliani Reliani, Raden Khairiyatul Afiyah, Ernawati Ernawati

Effect of Crispy Catfish and Red Beans on Increasing the Hemoglobin Level of Young Women with Anemia

Widi Hastuti, Gurid Pramintarto, Mimin Aminah, Widartika Widartika, Syarif Assalam, Shilka Amelia, Muna Nur

Multi-Dimensional Impact of Cyber Gender-Based Violence: Examining Physical, Mental, Social,
Cultural, and Economic Consequences
A’im Matun Nadhiroh, Eko Winarti, Annisa’ Wigati Rozifa, Noer Saudah

Effect of ACTH4-10pro8-GLY9-prol10 on malondialdehyde and F2-Isoprostane 15(S)-8-ISO-PGF2A
expression in rat spinal cord injury

Rifqi Aulia Destiansyah, Eko Agus Subagio, Muhammad Arifin Parenrengi, Budi Utomo, Muhammad
Faris, Abdul Hafid Bajamal, Diaz Syafrie Abdillah

Profile of Nasopharyngeal Carcinoma in Dr. Wahidin Sudirohusodo Hospital Makassar 2011 — 2021
Cita Nurinsani Akhmad, Nova Audrey Luetta Pieter, Sutji Pratiwi Rahardjo

Correlation of HbAlc with Ratio of Total Cholesterol/HDL, LDL/HDL, TG/HDL and Apolipoprotein
B / Apolipoprotein A-1 Ratio in Patients with Type 2 Diabetes Mellitus
Irmawati, Liong Boy Kurniawan, Uleng Bahrun, Himawan Sanusi, Nursin Abdul Kadir, Burhanuddin Bahar

Effect of Dangke consumption on body weight, blood glucose, and total cholesterol in rats subjected to
high-fat and fructose diet
Ahmad, Syahrijuita Kadir, Ratmawati Malaka, [lhamuddin, Gita Vita Soraya, Marhaen Hardjo

Relationship between anxiety and sleep quality in cancer patients undergoing chemotherapy at
Dr. M. Djamil Central Public Hospital
Weny Amelia, Ria Desnita, Fitria Alisa, Lola Despitasari

ARTICULOS DE REVISION

Relationship between self-efficacy with self-management and quality of life among Type 2 Diabetes Mellitus:
A systematic review

Emilia Erningwati Akoit, Ferry Efendi, Yulis Setiya Dewi, Santo Imanuel Tonapa

CASOS CLINICOS
Isolated fungal sinusitis of the sphenoid sinus - A case report
Muhammad Fadjar Perkasa

S553

S559

S566

S574

S581

S591

S599

S608

S614

S624

S632

S640

S654




Sillén I:
Sillén 11
Sillén II1
Sillén I'V:
Sillén V:
Sillén VI:
Sillén VII:
Sillén VIII:
Sillén IX:
Sillén X:
Sillén XTI:
Sillén XII:
Sillon XIII:
Sillén XIV:
Sillén XV:
Sillén XVI:
Sillén XVII:
Sillén XVIII:
Sillon XIX:
Sillén XX:

Gac Méd Caracas

Academia Nacional de Medicina

Junta Directiva

2022-2024
Presidente:  Dra. Isis Nézer de Landaeta
Vicepresidente: Dr. Huniades Urbina-Medina
Secretario:  Dr. Marco Sorgi Venturoni
Tesorero:  Dra. Lilia Cruz de Montbrun
Bibliotecario:  Dr. Guillermo Colmenares Arreaza

Individuos de Namero

Dra. Aixa Miiller de Soyano
Dr. Miguel José Saade Aure
Dr. Marco Sorgi Venturoni
Dr. Rafael Muci Mendoza
Vacante

Dr. Sail Krivoy

Dr. Guillermo Colmenares A
Vacante

Dr. Otto Rodriguez Armas
Dr. José Ramén Poleo

Dr. Sail Kizer Yorniski
Vacante

Dr. José Francisco

Dr. Oscar Beaujon Rubin
Dr. Victor Ruesta

Dr. Harry Acquatella M

Dra. Isis Nézer de Landaeta
Dr. José M Guevara Iribarren
Dra. Lilia Cruz de Montbrun
Dr. Pedro Faneite Antique

Sillon XXI: Dra. Claudia Blandenier de Suérez
Sillén XXII: Dr. Huniades Urbina-Medina
Sillén XXIII: Dr. José A. O’Daly Carbonell
Sillén XXIV: Vacante

Sillén XXV: Dr. Felipe Martin Pifiate

Sillén XXVI: Dr. Claudio Aolin Soulie

Sillén XXVII: Dr. Mauricio Goihman Yahr
Sillén XX VIII: Dr. Luis Ceballos Garcia

Sillén XXIX: Vacante

Sillén XXX: Dr. Félix José Amarista

Sillén XXXT: Dr. Enrique Lépez Loyo

Silléon XXXII: Dra. Ofelia Uzcategui U.

Sillén XXXIII: Vacante

Sillén XXXIV: Vacante

Sillén XXXV: Vacante

Sillén XXX VI: Dr. Antonio Clemente H

Sillén XXXVII:  Dr. Juan Antonio Yabur Tarrazzi
Sillon XXXVIIIL: Dr. Rafael Apitz Castro

Sillon XXXIX: Dra. Doris Perdomo de Ponce
Sillén XL: Dr. Horacio Vanegas



_
CORXAUN A WD =

PO N PO N DD e b e e e e e e
GERUN~SoxNanELL =

e R - al i e

[ T i ey
N hWNR~O

Miembros Correspondientes Nacionales

Dra. Eddy Verénica Mora (Carabobo)

Dr José Alberto Bricefio Polacre (Trujillo)

Dr. Jorge Garcia Tamayo (Zulia)

Dr. José Luis Cevallos (Caracas)

Dr. Israel Montes de Oca (Caracas)

Dr. Carlos Rojas Malpica (Carabobo)

Dra. Laura C Vdsquez de Ricciardi (Trujillo)
Dr. Jesus Enrique Gonzalez Alfonso (Caracas)
Dr. Oswaldo Guerra Zagarzazu (Carabobo)

Dr. Sail Pefia Arciniegas (Caracas)

Dr. José Alejandro Corado Ramirez (Carabobo)
Dra. Evelyn Figueroa de Sdanchez (Carabobo)
Dr. Sergio Osorio Morales (Zulia)

Dr. Rafael Maria Rosales Acero (Tachira)

Dra. Myriam del Valle Marcano Torres (Carabobo)
Dr. Carlos Cabrera LLozada (Caracas)

Dr. Wilmar de Jesus Bricefio Rondén (Barinas)
Dra. Emely Zoraida Karam Aguilar (Caracas)
Dr. Jesis Eduardo Meza Benitez (Carabobo)
Dra. Elsa Béez de Borges (Caracas)

Dr. Jesus Alfonso Osuna Ceballos (Mérida)
Dr. Felipe de Jesus Diaz Araujo (Zulia)

Dra. Nelly Petit (Zulia)

Dra. Alba Cardozo (Caracas)

Dr. Alberto Paniz-Mondolfi (Lara)

26. Dr. César Blanco Rengel (Caracas)

27. Dr. Rail Diaz Castafieda (Trujillo)

28. Dr. Mariano Alvarez Alvarez (Monagas)

29. Dr. José Rodriguez Casas (Caracas)

30. Dra. Marianella Herrera Cuenca (Caracas)*
31. Dr. Nelson Urdaneta (Caracas)

32. Dr. Gastén Silva Cacavale (Caracas)

33. Dr. Eduardo Morales Bricefno (Caracas)

34. Dra. Laddy Casanova de Escalona (Carabobo)
35. Dr. José Ramén Guzman (Zulia)

36. Dra. Mercedes Lépez de Blanco (Caracas)
37. Dr. José T. Nuiiez Troconis (Zulia)

38. Dra. Enriqueta Sileo Giuseffi (Caracas)

39. Dr. Marino José Gonzélez Reyes (Caracas)
40. Dr. Luzardo Canache Campos (Aragua)

41. Dr. Franco Calderaro Di Ruggiero (Caracas)
42. Dra. Susana Banco Sobrino (Caracas)*

43. Dr. José Manuel De Abreu D’Monte (Caracas)
44. Dr. José Andrés Octavio Seijas (Caracas)
45. Dr. Antonio De Santolo (Caracas)

46. Dr. Aderito De Sousa (Caracas)

47. Dr. Andrés Soyano Lopez (Caracas)

48. Dra. Janice Fernandez de D’Pool (Zulia)

49. Dra. Rosa Cedeno de Rincén (Zulia)

50. Dr. Rail Fachin Viso (Carabobo)

Miembros Correspondientes Extranjeros

Dr. Vladimir Hachinsky (Canada)

Dr. Remigio Vela Navarrete (Espaiia)

Dr. Zoilo Cuellar Montoya (Colombia)

Dr. Alvaro Rodriguez Gonzalez (Colombia)
Dr. Pedro Grases (Costa Rica)

Dr. Igor Palacios (Estados Unidos)

Dr. Otto Gago (Estados Unidos)

Dr. Francisco Lépez Muiioz (Espafia)

Dr. Eduardo Pretell Zarate (Pert)

Dr. Harold Zur Hausen (Alemania)

Dr. Henry Lynch (Estados Unidos)

Dr. Vicente Gutiérrez Maxwell (Argentina)
Dr. J. Aurelio Usén Calvo (Espaiia)

Dr. José Augusto Da Silva Messias (Brasil)
Dr. Gianfranco Parati (Italia)*

16. Dr. Juan del Rey Calero (Espaiia)

17. Dr. Jean Civatte (Francia)

18. Dra. Carmen Luisa Garcia de Insausti (Espafa)
19. Dr. Andrew V. Schally (Estados Unidos)
20. Dr. Terence J Ryan (Inglaterra)

21. Dr.Jean Pierre Delmont (Francia)

22. Vacante

23. Dr.Jorg G.D. Bikmayer (Austria)

24. Dr. John Uribe M. (Estados Unidos)

25. Dir. José Esparza (Estados Unidos)

26. Dr. Augusto Bonilla Barco (Ecuador)
27. Dr. Kenneth Kenyon (Estados Unidos)
28. Dr. Gabriel Carrasquilla (Colombia)

29. Dr. Janis V. Klavins (Estados Unidos)
30. Vacante

Invitados de Cortesia

(Dado su caracter todavia no son Académicos)

Dra. Belkysyolé Alarcén de Noya
Dr. Rafael Arteaga Romero

Dra. Elvia Irene Badell Madrid
Dr. Antonio Cartolano

Dr. Pedro Ignacio Carvallo

Dr. Jaime Diaz Bolafios

Dra. Maritza Duran

Dr. Antonio A Eblen Zaijjur

Dr. Mariano Fernandez S.

Dr. Cutberto Guarapo Rodriguez
Dr. Peter Gunczler

Dr. David Lobo

Dra. Ana Maria Martinez

Dr. Sigfrido Miranda

VI

* (Electo)

Dra.Maria Eugenia Mondolfi Gudat
Dr. Omar Reyes Morales

Dr. Francisco Alejandro Risquez
Dra. Ingrid Rivera

Dr. Jesus Rodriguez Ramirez
Dr. Germén Rojas Loyola

Dr. Jestis Romero Guarecuco
Dr. Rafael Romero Reverén

Dr. Tomas José Sanabria Borjas
Dr. Daniel Sanchez

Dr. Herbert Stegemann

Dr. Joselit Torres

Dra. Maria Yanes Herrera

Vol. 131, Supl 4, agosto 2023



Comité Editorial de la Gaceta Médica de Caracas (Editorial Board)

Editor en jefe (Editor in Chief)
Dr. Enrique Santiago Lopez Loyo (ACADEMIA NACIONAL DE MEDICINA, Venezuela)

Editor Gerente (Senior Editor)
Dra. Anita Stern de Israel (UCV, Venezuela)

Editores Honorarios (Honorary Editors in Chief)

Dr. Antonio Clemente (ACADEMIA NACIONAL DE MEDICINA, Venezuela)

Dr. Rafael Muci Mendoza (ACADEMIA NACIONAL DE MEDICINA, Venezuela)
Dra. Doris Perdomo de Ponce (ACADEMIA NACIONAL DE MEDICINA, México)

Editores Asociados (Associate Editors)

Dr. Harry Acquatella (ACADEMIA NACIONAL DE MEDICINA, Venezuela)

Dra. Lissé Chiquinquird Angarita Davila (Universidad Andres Bello: Talcahuano,Concepcién, Biobio, CL Chile)
Dr. Claudio Aoiin (ACADEMIA NACIONAL DE MEDICINA, Venezuela)

Dr. Gustavo Aroca (Universidad Simén Bolivar, Colombia)

Dr. Franco Calderaro di Ruggiero (ACADEMIA NACIONAL DE MEDICINA, Clinica Razetti, Venezuela)
Dra. Lilia Cruz (ACADEMIA NACIONAL DE MEDICINA, Venezuela)

Dr. Jorge Escobedo (UNIVERSIDAD AUTONOMA DE MEXICO, México)

Dr. Mariano Fernandez (UCV, Venezuela)

Dr. José Francisco (ACADEMIA NACIONAL DE MEDICINA, Venezuela)

Dr. José Maria Guevara (ACADEMIA NACIONAL DE MEDICINA, Venezuela)

Dr. Sail Kizer (ACADEMIA NACIONAL DE MEDICINA, Venezuela)

Dr. Saiil Krivoy (ACADEMIA NACIONAL DE MEDICINA, EE. UU)

Dr. Felipe Martin Pifiate (ACADEMIA NACIONAL DE MEDICINA, Venezuela)

Dr. José Parra (Universidad de Guadalajara, México)

Dra. Diana Marcela Rojas (Universidad Andrés Bello: Talcahuano,Concepcion, Biobio, CL, Chile)

Dr. Tomas Sanabria (ACADEMIA NACIONAL DE MEDICINA, Venezuela)

Dra. Enriqueta Sileo (ACADEMIA NACIONAL DE MEDICINA, Venezuela)

Dr. Gastén Silva (ACADEMIA NACIONAL DE MEDICINA y Policlinica Metropolitana, Caracas, Venezuela
Dr. Marco Sorgi (ACADEMIA NACIONAL DE MEDICINA, Venezuela)

Dr. Andrés Soyano (ACADEMIA NACIONAL DE MEDICINA, Venezuela)

Dr. Huniades Urbina (ACADEMIA NACIONAL DE MEDICINA, Venezuela)

Dra. Ofelia Uzcategui (ACADEMIA NACIONAL DE MEDICINA, Venezuela)

Dr. Horacio Vanegas (ACADEMIA NACIONAL DE MEDICINA, Venezuela)

Dr. Juan Yabur (ACADEMIA NACIONAL DE MEDICINA, Venezuela)

Gac Méd Caracas

viI



Comité Editorial de la Gaceta Médica de Caracas (Editorial Board) Continuacion

Editores Ejecutivos (Executive Guest Editors)

Dr. Luis Alcocer (Universidad Auténoma de México, México)

Dr. Ezequiel Bellorin Font (Universidad de Cleveland, EE.UU)

Dr. Radl Carlini (Hospital Universitario, Caracas, Venezuela)

Dr. Guillermo Colmenares (ACADEMIA NACIONAL DE MEDICINA, Venezuela)
Dr. Manuel Guzman Blanco (Centro Médico de Caracas, Venezuela)

Dr. Zafar Israili (Universidad de Emory, EE.UU)

Dra. Isis Nézer de Landaeta (ACADEMIA NACIONAL DE MEDICINA, Venezuela)
Dra. Alicia Ponte Sucre (IME-UCYV, Venezuela)

Dr. Heberto Suarez Roca (LUZ, EE.UU)

Dr. Herbert Stegeman (ACADEMIA NACIONAL DE MEDICINA, Venezuela)
Editores de Secciéon (Section Editors)

Dr. Oscar Aldrey (Instituto Médico, La Floresta, Venezuela)

Dr. Valmore Bermuidez (USB, Colombia)

Dra. Claudia Blandenier de Sudrez (ACADEMIA NACIONAL DE MEDICINA, Venezuela)
Dr. Claudio Borghi (Universidad de Bologna, Italia)

Dr. Juan De Sanctis (Universidad de Olomouc, Reptblica Checa)

Dr. José Esparza (ACADEMIA NACIONAL DE MEDICINA, EE.UU)

Dr. Luis Juncos (J Robert Cade Foundation, Argentina)

Dr. Carlos Ferrario (Universidad de Carolina del Norte, EE.UU)

Dr. Claudio Ferri (Universita degli Studi dell'Aquila, Italia)

Dr. Patricio Lépez Jaramillo (Universidad Auténoma de Bucaramanga (UNAB), Colombia)
Dr. Héctor Marcano (Hospital Universitario de Caracas, Venezuela)

Dr. Oscar Noya (Instituto de Medicina Tropical, UCV, Venezuela)

Dr. José Andrés Octavio (Hospital de Clinicas Caracas, Venezuela)

Dr. José A O’Daly (ACADEMIA NACIONAL DE MEDICINA, Venezuela)

Dr. Stefano Omboni (Italian Institute of Telemedicine, Italia)

Dr. Gianfranco Parati (University of Milano-Bicocca,ltalia)

Dr. José Ramén Poleo (ACADEMIA NACIONAL DE MEDICINA, Venezuela)
Dr. Bernardo Rodriguez Iturbe (Instituto Nacional Ignacio Chavez, México)

Dr. Félix Tapia (Instituto de Biomedicina-UCYV, Venezuela)

Editores Asistentes (Assistant Editors)

Dr. Henry Collet Camarillo (Clinica Avila, Venezuela)

Dr. Freddy Contreras (UCV, Venezuela)

Dr. Giuseppe Crippa (Unidad de Hipertension Arterial Piacenza, Italia)

Dra. Maricarmen Chacin (USB, Colombia)

Dra. Maria Sofia Martinez Cruz (MedStar Health Baltimore, Maryland, EE.UU)
Dra. Dolores Moreno (Instituto de Biologia Molecular -UCYV, Venezuela)

Dr. Alexis Garcia (Instituto de Inmunologia, UCV, Venezuela)

Dra. Jenny Garmendia (Instituto de Biologia Molecular-UCYV, Venezuela)

Dr. Edward Rojas (Universidad de Virginia, EE.UU)

Dr. Juan Salazar (La Universidad del Zulia, Venezuela)

Dr. Francisco Tortoledo (Espafia)

VIII

Vol. 131, Supl 4, agosto 2023



Comisiones Cientificas para el bienio 2022-2024

Los miembros de las Comisiones son arbitros de la Gaceta Médica de Caracas

COMISION DE CREDENCIALES

Acquatella Monserratte Harry
Aoiin Soulie Claudio
Apitz-Castro Rafael

Beaujon Rubin Oscar

Clemente Heimerdinger Antonio
Faneite Antique Pedro
Lépez-Loyo Enrique Santiago
Muci-Mendoza Rafael

Saade Aure Miguel

Presidente: Oscar Beaujon Rubin

hacquatella@gmail.com
caouns@gmail.com
rapitz@gmail.com
obr9773582mbb@ gmail.com
clementea? @gmail.com

faneitep@ gmail.com
lopezloyoe @ gmail .com

rafaelmuci@gmail.com
miguelsaade@yahoo.com

Secretario: Pedro Faneite Antique

1. COMISION DE MEDICINA GENERAL Y ESPECIALIDADES MEDICAS

Duran Maritza

Gonzilez Reyes Marino
Montes de Oca Israel
Morales Bricefio Eduardo
Miiller Aixa

Poleo José Ramén
Rivera Ingrid

Rojas Malpica Carlos
Rodriguez Casas José
Stegemann Herbert

maritzamanueladaniela@ gmail.com
marinojgonzalez@ gmail.com
israeclmontesdeocal 8 @ gmail.com
eduardomoralesb@ gmail.com
asoyano@gmail.com
jpoleo@gmail.com
draingridderma@ gmail.com

carlucho2013@gmail.com
rodriguezcasasjose @yahoo.com

hstegema@ gmail.com

2.  COMISION DE CIRUGIA, ESPECIALIDADES QUIRURGICAS Y ANATOMIA PATOLOGICA

Gac Méd Caracas

Aolin Soulie Claudio

Blanco Rengel César
Blandenier de Suarez Claudia
Calderaro Di Ruggiero Franco
Cardozo Alba

De Abreu José Manuel

Diaz Bolafos Jaime
Guarecuco Jesus Romero
Krivoy Satil

Lépez-Loyo Enrique Santiago
Martin Pifate Felipe

Miranda Sigfrido

Mora Eddy Verénica

O’Daly Carbonel José Antonio
Saade Aure Miguel

Presidente: José Manuel De Abreu

caouns@gmail.com
cblancol @hotmail.com

bds.cal8@gmail.com
francocalderarod @hotmail.com
aeco6000@hotmail.com

josemanueldeabreu@ gmail.com
jaime.diazbolaos @ gmail.com

jesus.jg5.jrge@gmail.com
alfabeta38 @ gmail.com

lopezloyoe @ gmail.com
felipemartinp@yahoo.es

sigfrido.miranda@ gmail.com
eddyveronica@ gmail.com

jaocjesus@hotmail.com
miguelsaade@yahoo.com

Secretario: Franco Calderaro Di Ruggiero

IX



Comisiones Cientificas para el bienio 2022-2024

COMISION DE PEDIATRIA Y PUERICULTURA

Arteaga Romero Rafael
Badell Madrid Elvia
Ceballos Garcia Luis
Francisco José Manuel
Lobo David

Lépez de Blanco Mercedes
Mondolfi Maria Eugenia
Rojas Loyola German
Sileo Enriqueta
Urbina-Medina Huniades

Presidente: Enriqueta Sileo

COMISION DE OBSTETRICIA Y GINECOLOGIA

Cabrera Lozada Carlos

Calderaro Di Ruggiero Franco
Canache Campos Luzardo Antonio
Faneite Antique Pedro

Kizer Saul

Nifiez Troconis José

Yabur Juan A.

Presidente: Saul Kizer

Clemente Heimerdinger Antonio
Esparza José

Fernandez Mariano
Francisco José Manuel
Gonzdlez Reyes Marino
Lobo David

Morales Bricefio Eduardo
Oletta José Félix

Pefia Arciniegas Saul
Reyes Omar

Sanchez Daniel
Stegemann Herbert
Yabur Juan Antonio
Yanes Maria

radar25 @gmail.com
elvirenebadell@hotmail.com
luisceballosg@ gmail.com
chenofra@gmail.com
davidloboker@gmail.com
checheta75 @ gmail.com
memondolfi@gmail.com
grojasloyola@ gmail.com
enriquetasileo6@gmail.com
urbinamedina@ gmail.com

Secretario: German Rojas Loyola

carloscabreralozada@gmail.com
francocalderarod @hotmail.com
Icanachec@gmail.com
faneitep@hotmail.com
kizeres@gmail.com

jthunezt@ gmail.com
jayabur@gmail.com

Secretario: Franco Calderaro Di Ruggiero

COMISION DE MEDICINA SOCIAL, SALUD PUBLICA Y EDUCACION MEDICA

clementaa2 @gmail.com
jose.esparzaS @live.com

marianofernandez@ucv.ve

chenofra@gmail.com
marinogonzalez@ gmail.com
davidloboker@gmail.com
eduardomoralesb@gmail.com
jofeole@hotmail.com
saulpena09 @ gmail.com
oreyesmorales@gmail.com
danielsanchez24 @yahoo.com
hstegema@gmail.com

jayabur@gmail.com
cridan2009 @hotmail.com

Vol. 131, Supl 4, agosto 2023



6.

7.

8.

Gac Méd Caracas

Comisiones Cientificas para el bienio 2022-2024

COMISION DE CIENCIAS BASICAS

Acquatella Monseratte Harry
Cruz Lilia

Goihman Yahr Mauricio
O'Daly Carbonell José
Palacios Igor

Perdomo de Ponce Doris
Rodriguez Ramirez Jesus
Romero Reverén Rafael
Soyano Lépez Andrés
Vanegas Horacio

COMISION DE BIOETICA Y PRAXIS MEDICA

Apitz-Castro Rafael
Goihman Yahr Mauricio
Guevara José Maria
Nézer de Landaeta Isis
Rojas Loyola German
Rivera Ingrid

Sanchez Daniel

Sileo Enriqueta

Soyano Lépez Andrés

CULTURA Y HUMANISMO

Arteaga Romero Rafael
Duran Maritza

Goihman Yahr Mauricio
Lépez-Loyo Enrique Santiago
Marcano Myriam

Rodriguez Ramirez Jesus
Rojas Malpica Carlos
Romero Reverén Rafael

Presidente: Myriam Marcano

hacquatella@gmail.com
ler3118@gmail.com
mgoihmanyahr@yahoo.com
jaocjesus@hotmail.com
ipalacios@mgh .harvard.edu

dorisdeponce21 @gmail.com
drjmrodriguezr@yahoo.es

rafal 636 @yahoo.es
soyanolop@gmail.com
horaciovan@gmail.com

rapitz@ gmail.com
mgoihmanyahr@yahoo.com
josemaguir@ gmail.com
landaetanezer@yahoo.com
grojasloyola@gmail.com
draingridderma@gmail.com
danielsanchez24 @yahoo.com
enriquetasileo6@gmail.com
soyanolop@gmail.com

radar25 @gmail.com
maritzamanueladan-iela@gmail.com
mgoihmanyahr@yahoo.com

lopezloyoe @ gmail.com
mmarcanot@hotmail.es

drjmrodriguezr@yahoo.es

carlucho2013 @gmail.com
rafal 636 @yahoo.es

Secretario: Carlos Rojas Malpica

XI



Gac Méd Caracas 2023;131(Supl 4):XII-XIV

Normas para los autores de publicaciones
en la “Gaceta Médica de Caracas™

La revista Gaceta Médica de Caracas (GMC) es
una publicacién periddica, érgano oficial de la Academia
Nacional de Medicina y del Congreso Venezolano de
Ciencias Médicas. Se publica cuatro veces al afio y recibe
manuscritos inéditos que de ser aceptados por el Comité
Redactor, no podrén ser publicados parcial o totalmente
en otra parte, sin el consentimiento del Comité Redactor
de la GMC.

LaGMCsigue las Recomendaciones paralarealizacion,
informe, edicién y publicacién de trabajos académicos en
revistas médicas, del Comité Internacional de Editores
de Revistas Médicas conocidas como Recomendaciones
ICMIJE [www.ICMIJE.org,Gac Méd Caracas.2020;128(1):
77-111]. Las unidades deben presentarse de acuerdo con el
Sistema Internacional de Unidades (SI) [Gac Méd Caracas.
2015;123(1):46-71].

En la GMC se dar4 cabida a los trabajos realizados por
profesionales de la medicina o especialidades conexas,
presentados en la Academia, en los Congresos de Ciencias
Meédicas y los que sugiera la Corporacion a través del
Comité Cientifico, y aceptacién final por la Direccion-
Redaccién. Los manuscritos enviados ala GMC —escritos
en espaiiol o en inglés—, serdn revisados por el Comité
Editorial y— si reunen la calidad cientifica y cumplen con
las normas de presentacién necesarias— serdn sometidos a
un proceso de arbitraje externo, doble ciego, por personas
con competencias similares a las de los productores del
trabajo (pares) para su debida evaluacién. Una vez recibida
la opinién de los arbitros, el Comité Editorial tomara la
decision final de su aceptacién para publicacion. Queda
entendido que el Comité Editorial puede rechazar un
manuscrito, sin necesidad de acudir alproceso de arbitraje,
si se incumple con lo establecido en las normas.

Todos los trabajos deberdn ser enviados por Internet en
Microsoft Word, a doble espacio, letra Times New Roman
tamaifio 12.

La GMC solicitard bajo la modalidad de Donacién
a la Fundacién Risquez de la Academia Nacional de
Medicina, una cuota que serd establecida e indicada al
autor luego de ser aceptado su articulo. Esta donacién
permitird cubrir los requerimientos del pago de produccion,
publicacién y asignaciéon de DOI. Quedardn exentos de
esta Donacion los miembros de la Academia Nacional
de Medicina, los Docentes de Universidades Nacionales
y los Miembros de Sociedades Cientificas, de estas
instituciones localizadas en Venezuela. Los manuscritos
para nimeros especiales, encomendados por el Comité
Editorial a los Editores Ejecutivos, no serdn arbitrados;
serdn solamente supervisados por el Comité Editorial. Las

XII

decisiones del Comité Editorial sobre un manuscrito son
inapelables, sean aquellos arbitrados o no. Los comentarios
y recomendaciones de los drbitros seran recibidos en forma
escrita, y de manera anénima, se enviardn a los autores.

La GMC consideraré contribuciones para las siguientes
secciones:

Articulos de revisién
Articulos originales
Articulos especiales

Casos clinicos

Historia y filosofia de la medicina
Informacién epidemiolégica
Bioética

Comunicaciones breves
Perlas de observacién
Noticias y cartas al editor
Varios

Lostrabajos enviados deberdan cumplir con los requisitos
que se describen a continuacién.
EDITORIALES

Esta seccion estard dedicada al andlisis y la reflexién
sobre los problemas de salud de la poblacién, los distintos
enfoques preventivos y terapéuticos, asi como los avances
logrados en el campo de la investigacién biomédica y otros
que considere la Direccién-Redaccién.

ARTICULOS ORIGINALES

Deberén contener en la pagina frontal, el titulo conciso
e informativo del trabajo; nombre(s) y apellido(s) de cada
autor; grados académicos de los autores e institucién en
la cual se realiz6 el trabajo; nombre y direccién actual del
autor responsable de la correspondencia; un titulo corto
de no mds de 40 caracteres (contando espacios y letras) y
las palabras clave.

Los trabajos originales, revisiones sistemadticas y
metandlisis deben tener un resumen estructurado, como
se indica a continuacion:

Debe contener un maximo de 250 palabras, y los
siguientes segmentos:

e Introduccién: ;Cudles el problema principal que motivé
el estudio?

¢ Objetivo: ;Cual es el propésito del estudio?

e Meétodos: ;Como se realizé el estudio? (seleccion de
la muestra, métodos analiticos y observacionales).

¢ Resultados: ;Cudles son los aspectos mas impor-tantes?

(datos concretos y en lo posible su signifi-cancia

estadistica)

e Conclusién: ;Cual es la mas importante que responde
al objetivo?

Al final se anotaran 3 a 6 palabras clave.
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Resumen en inglés
Debe corresponderse con el resumen en espaifiol.Se

sugiere que este sea revisado por un traductor experimen-

tado, a fin de garantizar la calidad del mismo.

Introduccién
Incluir los antecedentes, el planteamiento del problema

y el objetivo del estudio en una redaccioén libre y continua

debidamente sustentada por la bibliografia.

Método
Sefalar claramente las caracteristicas de la muestra, el

o los métodos empleados con las referencias pertinentes,

de forma que se permita a otros investigadores, realizar

estudios similares.

Resultados
Incluir los hallazgos importantes del estudio,

comparandolos con las figuras estrictamente necesarias y

que amplien la informacién vertida en el texto.

Discusién
Relacionarlos resultados conloreportadoenlaliteratura

y con los objetivos e hipétesis planteados en el trabajo.

Conclusién
Describir lo mas relevante que responda al objetivo

del estudio.

Agradecimientos
En esta seccion se describirdan los agradecimientos a

personas e instituciones asi como los financiamientos.

Referencias
Se presentaran de acuerdo con las Recomendaciones

ICMIE.

Indicarlas con nimeros ardbigos entre paréntesis en
forma correlativa y en el orden en que aparecen por primera
vez en el texto, cuadros y pie de las figuras. En las citas
de revistas con multiples autores (mds de seis autores),
se deberd incluir tnicamente los 6 primeros autores del
trabajo, seguido de et al.,

a. Articulos en revistas o publicaciones periddicas:
apellido(s) del autor(es), inicial del nombre(s). Titulo
del articulo. Abreviatura internacional de larevista: afio;
volumen: péaginas, inicial y final. Ejemplo: Puffer R.
Los diez primeros afios del Centro Latinoamericano de
la Clasificaciéon de Enfermedades. Bol. Of San Pam.
1964;57:218-229.

b. Libros: apellido(s) del autor(es), inicial(es) del
nombre(s). Titulo del libro. Edicién. Lugar de
publicacién (ciudad): casaeditora; afio. Ejemplo: Plaza
Izquierdo F. Doctores venezolanos de la Academia
Nacional ade Medicina. Caracas: Fundacién Editorial
Universitaria, 1996. (No lleva “Edicién” por tratarse
de la primera).

¢ Capitulodeunlibro: apellido(s) del autor(es), inicial(es)
del nombre. Titulo del capitulo. En: apellido(s) e

Gac Méd Caracas

inicial(es) del editor(es) del libro. Titulo del libro.

Edicién. Lugar de publicaciéon (ciudad): casa editora;

afio.p. pagina inicial y final. Ejemplo: Aotiin-Soulie C.

Estado actual de lasalud en Venezuela. En: Aoiin-Soulie

C, Bricefo-Iragorry L, editores. Coleccion Razetti

Volumen X. Caracas: Editorial Ateproca; 2010.p.87-

124- (No lleva “Edicién por tratarse de la primera).
Fotografias

Las fotografias de objetos incluirdn una regla para
calibrar las medidas de referencia.

En las microfotografias deberd aparecer la ampliacién
microscépica o una barra de micras de referencia.
CONGRESO DE CIENCIAS MEDICAS

Se publicardn dnicamente trabajos originales de
presentaciones en Congresos de Ciencias Médicas. Serdn
enviados a la Gaceta por los coordinadores, quienes
se responsabilizardn de la calidad, presentaciéon de los
manuscritos, secuenciay estructura,incluyendo unresumen
general en espafiol y en inglés, en formato libre y que no
excedan de 250 palabras. Cada contribucién no excedera
de 10 cuartillas y debera apegarse a lo sefialado en estas
instrucciones a los autores.

ARTICULOS DE REVISION

Versardn sobre un tema de actualidad y de relevancia
médica. El autor principal o el correspondiente debera ser
una autoridad en el drea o tema que se revisa y anexara
una lista bibliografica de sus contribuciones que avale su
experiencia en el tema.

Las secciones y subtitulos serdn de acuerdo con el
criterio del autor. Incluir un resumen general en espaiiol
y en inglés que no exceda de 150 palabras. La extension
maxima del trabajo serd de 20 cuartillas. Las ilustraciones
deberdn ser las estrictamente necesarias, no siendo mas
de seis, la bibliografia suficiente y adecuada y en la forma
antes descrita.

ARTICULOS ESPECIALES

Son aquellas contribuciones que por su importancia el
Comité Redactor considere su inclusién en esta categoria.
CAsos CLINICOS

Deberan constar de resumen en espafiol e inglés (mdximo
100 palabras) en formato libre. Constard de introduccion,
presentaciéndel caso,discusion,ilustraciones y referencias,
con una extension maxima de 10 cuartillas y apegadas a
las instrucciones a los autores.

HISTORIA Y FILOSOFIA DE LA MEDICINA

En esta seccion se incluirdn los articulos relacionados
con aspectos histéricos, filoséficos, bases conceptuales
y éticas de la medicina. Aunque su estructura se dejard a
criterio del autor, deberd incluir resimenes en espaiiol e
inglés (mdximo 100 palabras) en formato libre, referencias
bibliograficas citadas en el texto y en listadas al final del
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manuscrito, siguiendo los lineamientos citados para los
manuscritos de GMC.
ACTUALIDADES TERAPEUTICAS

Se informard sobre los avances y descubrimientos
terapéuticos mds recientes aparecidos en la literatura
nacional e internacional y su aplicacién en nuestro 4mbito
médico. La extensién médxima serd de cuatro cuartillas y
con un maximo de cinco referencias bibliograficas. Debera
incluir resimenes en espafiol en inglés, en formato libre
(maximo 100 palabras).
INFORMACION EPIDEMIOLOGICA

Sera una seccién de informacién periddica sobre los
registros epidemioldgicos nacionales e internacionales,
destacando su importancia, su comparacién con estudios
previosy sus tendencias proyectivas. La extensién mdxima
serd de cuatro cuartillas y deberd incluir resimenes en
espanol en inglés (maximo 100 palabras), en formato libre.
COMUNICACIONES BREVES

Seran considerados en esta seccidn, los informes
preliminares de estudios médicos y tendran la estructura
formal de un resumen como se describié previamente
(mdximo 150 palabras). Se deberdn incluir 10 citas
bibliograficas como méaximo.
BlogTtica

Se planteardn los aspectos éticos del ejercicio profesional
y aquellos relacionados con los avances de la investigacion
biomédica y sus aplicaciones preventivas y terapéuticas.
Su extensién mdxima serd de cuatro cuartillas y cuatro
referencias bibliogréficas, deberd incluir resimenes en
espaiiol e ingles (maximo 100 palabras) en formato libre.
EL MEDICO Y LA LEY

Estaseccidn estard dedicada a contribuciones tendientes
a informar al médico acerca de las disposi-ciones legales,
riesgos y omisiones de la practica profesional que puedan
conducir a enfrentar problemas legales. Su mdaxima
extension serd de cuatro cuartillas y no mas de cinco
referencias bibliograficas. Debera incluir resimenes en
espanol e inglés (maximo 100 palabras).
NOTICIAS Y CARTAS AL EDITOR

Cartas al editor son breves informes de observaciones
clinicas o de laboratorio, justificadas por los datos
controlados pero limitado en su alcance, y sin suficiente
profundidad de investigacion para calificar como articulos
originales. Al igual que los articulos originales, estos
manuscritos estdn sujetos a arbitraje. Las cartas al editor
son accesible parabiisquedas bibliograficas, y citadas como

articulos originales, reuniendo lo siguiente:

1. Ser breve. Llenar 2 pdginas en la revista impresa,
aunque los manuscritos que excedan este pueden ser
ocasionalmente aceptados para su publicacion en la
discrecion de los editores. En general, una Carta al
Editor no debe exceder de 1 000 palabras, sin incluir
las leyendas, figuras y referencias. Tener en cuenta: que
al superar significativamente estos limites puede ser
devuelto a los autores para acortar antes de la revision.

2. Titulo breve y relevante en una pagina.

3. Resumen corto que integre las conclusiones del informe
para un publico con orientacién clinica.

6. Nombre(s) del autor(es), titulos académicos, insti-
tuciones(s) y ubicacidn.

7. Un maximo de nueve referencias.

8. Se limitara a un total de 2 figuras y/o cuadros.

Presentacién del manuscrito

El manuscrito debe ir acompafiado de una carta,
dirigida al editor, en la que todos los autores aceptan, con
su firma, que han participado activamente en su desarrollo
y ejecucion, y que el manuscrito esta siendo enviado a la
consideracion de la GMC. En esta carta, los autores deben
indicar que la obra presentada es original, que no ha sido
publicada previamente, y que no esta bajo consideracién
para publicion en otra revista, que no existe conflictos de
interés, y que tiene la aprobacién del Comité de Bioética
de la institucién donde se efectuaron las investigaciones en
humanos o en animales de experimentacién. La aprobacién
para su publicacién conducird a ceder los derechos de
autor a la GMC. Las opiniones contenidas en el articulo,
son responsabilidad de los autores. La GMC, no se hace
responsable de las opiniones emitidas por los autores.

El orden de la autoria acreditado debe ser una decisién
conjunta de los coautores.

Los trabajos se deben enviar en version electronica en
un archivo de Microsoft Word a los correos:

editorseniorgmc @ gmail.com
astern88 @ gmail.com
editorenjefegmc @ gmail.com

No se aceptaran articulos para su revision si no estan
preparados de acuerdo a las Instrucciones para los Autores.
Se enviard un recibo electrénico al autor y en tiempo
oportuno se le comunicara el dictamen del Editor.

Suscripciones, correspondencia y canjes deben solicitarse y dirigirse al Apartado de Correo 804, Caracas 1010-A Venezuela.
Academia Nacional de Medicina, Palacio de las Academias, Bolsa a San Francisco - Caracas 1010- Venezuela.
Teléfono: (+58-12) 482.18.68 (+58-12) 483.21.94 e-mail: acamedve880@gmail.com ° sitio web. http:/www.anm.org.ve
Biblioteca Academia Nacional de Medicina. Teléfono: (+58-12) 481.89.39. e-mail: bibliotanm@yahoo.es
Textos, arte y publicidad: ATEPROCA. Teléfono: (+58-212) 793.51.03 Fax: (+58-212) 781.17.37
http:/www.ateproca.com ¢ E-mail: ateproca@gmail.com
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EDITORIAL

Gac Méd Caracas 2023;131(Supl 4):S495-S498

Transforming Health in Indonesia: A Pathway to Sustainable

Development

Ferry Efendi

Good healthis a crucial aspect of human well-
being and an important indicator of a nation’s
progress. To achieve sustainable developmentin
the healthcare industry of Indonesia,itis essential
to address the social determinants of health.
Factors such as poverty, education, housing, and
clean water availability play a significant role
in determining the overall health of individuals
and communities. By implementing policies
that address these determinants, Indonesia can
create an environment that promotes healthy
living and improves health outcomes. In
addition, encouraging community engagement
and participation in healthcare decision-making
processes can empower individuals and create
a sense of ownership in their health, ultimately
contributing to the success of Indonesia’s health
transformation. Recently, Indonesia has taken
steps to improve its healthcare system and
overcome challenges. This special issue explores
Indonesia’s ongoing health transformation and
the critical measures being taken to achieve
sustainable developmentin the healthcare sector.
The papers discuss many issues related to the
health of the population as well as factors affecting
their health status.

ORCID: 0000-0001-7988-9196

Gac Méd Caracas

Indonesia’s health transformation was driven
by a commitment to improve access, promote
preventive healthcare, invest in infrastructure,
develop human resources, and foster public-
private partnerships. Since 2021, the Ministry
of Health of Indonesia has launched a health
transformation. The six pillars comprise primary
service transformation, referral services, health
resilience systems, healthcare financing systems,
healthcare human resources, and healthcare
technology (1). The implementation of the
National Health Insurance Program (JKN) has
extended coverage and financial protection to
millions of Indonesians, but efforts are still
needed to ensure equitable access to healthcare
across regions and address disparities. Focus
on preventive measures is being emphasized
to reduce the burden of non-communicable
diseases through health education, awareness
programs,and regular screenings. Infrastructure
developmentis a priority, with investments aimed
atexpanding and upgrading healthcare facilities,
particularly in rural areas, and strengthening
the supply chain for medicines and medical
equipment. Additionally, investments in human
resources for health, such as education, training,
and professional development, are crucial
to building a skilled healthcare workforce.
Collaboration between the public and private
sectors through partnershipsis seen as akey driver
to mobilizing resources, facilitating knowledge
exchange, and developing innovative healthcare
solutions (2,3).
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Indonesia’s efforts to transform its healthcare REFERENCES
system reflect its dedication to achieving
sustainable development. They have improved
access to healthcare, prioritized preventative 1. Ministry of Health. Minister of Health: Health System
measures, invested in infrastructure and human Transformation Readiness Needs Support from All
resources. and fostered collaborations. These Parties. 2021. Available from: https://sehatnegeriku.

. > . ) kemkes.go.id/baca/ umum/20211122/1138879/
actions lead the way to a healthier and more . . .

7 menkes-kesipan-transformation-sistem-kesehatan-

prosperous future. However, sustaining these

: ; " butuh-supportan-seat-stakes/
efforts requires ongoing commitment, resource 2. Ministry of Health. Rows of Health Transformation

allocatlon,. and effe.CtIIVﬁ.‘, policy implementation. by the Minister of Health Budi. Ministry of Health

It’s essential to prioritize the health and well- of the Republic of Indonesia. 2022.

being of all Indonesians, ensuring that no one 3. Ministry of Health. Blueprint for Digital Health

is left behind on the path to a healthier nation. Transformation Strategy 2024. Jakarta, Indonesia;
2021.
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EFENDI F

Transformando la salud en Indonesia: un camino hacia el

desarrollo sustentable

Ferry Efendi

La buena salud es un aspecto crucial del
bienestar humano y un indicador importante
del progreso de una nacién. Para lograr un
desarrollo sustentable enlaindustriade lasaluden
Indonesia, es esencial abordar los determinantes
sociales de la salud. Factores como la pobreza,
la educacion, la vivienda y la disponibilidad de
agua limpia juegan un papel importante en la
determinacién de lasalud general de las personas
y las comunidades. Alimplementar politicas que
aborden estos determinantes, Indonesia puede
crear un entorno que promuevauna vidasaludable
y mejore los resultados de salud. Ademas, alentar
el compromisoy laparticipaciéon delacomunidad
en los procesos de toma de decisiones sobre
atencion médica puede empoderar a las personas
y crear un sentido de propiedad sobre su salud,
lo que en ultima instancia contribuird al éxito
de la transformacién de la salud en Indonesia.
Recientemente, Indonesia ha tomado medidas
para mejorar su sistema de salud y superar
los desafios. Este numero especial explora la
transformacién de la salud en curso en Indonesia
y las medidas criticas que se estdn tomando para
lograr un desarrollo sustentable en el sector de la
salud. Los documentos discuten muchos temas
relacionados con la salud de la poblacién, asi
como los factores que afectan su estado de salud.

ORCID: 0000-0001-7988-9196

Gac Méd Caracas

La transformacién de la salud de Indonesia
fue impulsada por el compromiso de mejorar el
acceso,promover laatencién médica preventiva,
invertir en infraestructura, desarrollar recursos
humanos y fomentar asociaciones publico-
privadas. Desde 2021, el Ministerio de Salud
de Indonesia ha lanzado la transformacién
de la salud. Los seis pilares comprenden la
transformacion del servicio primario,los servicios
de referencia, los sistemas de resiliencia de la
salud, los sistemas de financiacién de la atencion
médica, los recursos humanos de la atencién
médicay latecnologia de la atencion médica (1).
La implementaciéon del Programa Nacional de
Segurode Salud (JKN) haextendidolacoberturay
laproteccion financiera a millones de indonesios,
pero aln se necesitan esfuerzos para garantizar
el acceso equitativo a la atencién médica en
todas las regiones y abordar las disparidades.
Se estd enfatizando el enfoque en medidas
preventivas parareducir lacarga de enfermedades
no transmisibles a través de educacion para la
salud,programas de concientizacion y exdmenes
de deteccion regulares. El desarrollo de la
infraestructura es una prioridad, con inversiones
destinadas a expandir y mejorar las instalaciones
de atencion médica, particularmente en areas
rurales, y fortalecer la cadena de suministro de
medicamentos y equipos médicos. Ademas,
las inversiones en recursos humanos para la
salud, como la educacién, la capacitacién y el
desarrollo profesional, son cruciales para crear
una fuerzalaboral de atencién médica calificada.
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EDITORIAL

La colaboracion entre los sectores publico y REFERENCIAS
privado a través de asociaciones se considera
un factor clave para movilizar recursos, facilitar

el intercambio de conocimientos y desarrollar 1. Ministry of Health. Minister of Health: Health System

soluciones sanitarias innovadoras (2.3). Tran.sformation Re.adiness Needs Support from.All
Parties. 2021. Available from: https://sehatnegeriku.

Los esfuerzos de Indonesia por transformar kemkes.go.id/baca/ umum/20211122/1138879/
su sistema de salud reflejan su dedicacion menkes-kesipan-transformation-sistem-kesehatan-
para lograr un desarrollo sustentable. Han butuh-supportan-seat-stakes/
mejorado el acceso a la atencién médica, 2. Ministry of Health. Rows of Health Transformation
priorizado las medidas preventivas, invertido en by the Minister of Health Budi. Ministry of Health
infraestructura y recursos humanos y fomentado of the Republic of Indonesia. 2022.
las colaboraciones. Estas acciones marcan el 3. Ministry of Health. Blueprint for Digital Health
camino hacia un futuro m4s saludable y préspero. Transformation Strategy 2024. Jakarta, Indonesia;

Sinembargo,sostener estos esfuerzos requiere un 2021.

compromiso continuo, la asignacién de recursos
y la implementacién efectiva de politicas. Es
esencial priorizar la salud y el bienestar de todos
los indonesios, asegurando que nadie se quede
atrasen el camino haciaunanacién mas saludable.
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SUMMARY

Background: Family COVID-19 immunity is an
approach to responding to stressors and crises caused
by COVID-19. This study aimed to analyze the factors
that formed family immunity in healthy families with
confirmed COVID-19.

Methods: A case-controlresearch design of two groups
was carried out in August 2021 —March 2022 to analyze
the factors forming family immunity in preventing
COVID-19 infection, in Surabaya, Indonesia. One
hundred four respondents were selected through
convenience sampling. Data was collected using a
family immunity questionnaire-based on sub-variables
1) family belief system; 2) organizational patterns;
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3) communication processes,; and 4) controlling the
spread of infectious disease. Data were analyzed
using Chi-Square, and all statistical correlations were
considered significant with p-value < 0.05.

Results: Several variables were significantly related
to COVID-19 status, including family beliefs, an
optimistic outlook, organizational adaptability, clear
communication, and practical strategies to prevent
the virus’s transmission. These data highlight the
significance of these factors in strengthening family
immunity and preventing COVID-19.

Conclusion: Family immunity is formed from 10
indicators, namely making meaning of adversity,
positive outlook, transcendence and spirituality, social
and economic resources, clarity, open emotional
expression, building ethical principles, preventing
transmission, and limiting contact.

Keyword: Immunity, family, healthy, COVID-19.

RESUMEN

Antecedentes: La inmunidad familiar contra la
COVID-19 es un enfoque familiar para responder a
los factores estresantes y las crisis causadas por la
COVID-19. El proposito de este estudio fue analizar
los factores que forman la inmunidad familiar en
familias saludables y con COVID-19 confirmado.

Métodos: Se llevo a cabo un diseiio de investigacion
de casos y controles de dos grupos, en agosto de
2021 - marzo de 2022, para analizar los factores que
Sforman la inmunidad familiar en la prevencion de la
infeccionpor COVID-19, en Surabaya, Indonesia. 104
encuestados fueron incluidos a través de un muestreo
por conveniencia. Los datos se recopilaron mediante
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un cuestionario de inmunidad familiar evaluado en
funcion de las subvariables 1) sistema de creencias
familiares; 2) patrones organizacionales; 3) procesos
de comunicacion; y 4) control de la propagacion de
enfermedades infecciosas. Los datos se analizaron
mediante Chi-Cuadrado y todas las correlaciones
estadisticas se presentaron con un valor de p < 0.05.
Resultados: Se demostro que varias variables estdn
significativamente relacionadas con el estado de
COVID-19, incluidas las creencias familiares, una
perspectiva optimista, la adaptabilidad organiza-
cional,una comunicacion claray estrategias efectivas
para prevenir la transmision del virus. Estos datos
resaltan laimportanciade estos factores parafortalecer
la inmunidad familiar y prevenir la COVID-19.

Conclusion: La inmunidad familiar se forma a partir
de 10indicadores,a saber,dar sentido a la adversidad,
actitud positiva, trascendencia y espiritualidad,
recursos sociales y economicos, claridad, expresion
emocional abierta, construccion de principios éticos,
prevencionde latransmisiony limitacion del contacto.

Palabra clave: Inmunidad, familia, saludable,
COVID-19.

INTRODUCTION

Corona Virus Disease 2019 (COVID-19)
is an emerging pandemic with many impacts,
especially in the health sector, creating an
international health crisis (1,2). The transmission
of COVID-19,whichoccurs very quickly through
droplet transmission, increases the number
of cases, and the virus undergoes continuous
mutations, giving rise to new variants (3-5). The
emergence of a new variant of COVID-19 will
prolong the existence of the virus. As a result,
humans must coexist with the virus and naturally
experience herd immunity (6-9).

Herd immunity, or community immunity, is
a term when a large part of the population of
an area is immune to a specific disease such
as the COVID-19 virus. If enough people are
resistant to the cause of a disease, such as a
virus or bacteria, it has nowhere to go. While
not every single individual may be immune, the
group as a whole has protection. Society will
be immune through vaccination and natural
immunity from virus infection. The immunity
developed in individuals will increase resilience
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inaverylong pandemic (5). However,individual
immunity is not enough to break the pandemic
chain; collaboration from all sectors and levels
of society is needed to prevent and deal with
COVID-19 (7). Prevention carried out by the
community involves the whole community and the
smallest unit, namely the family, through family
empowerment (10-12). Family empowerment
is expected to make the family the spearhead in
resolving COVID-19 cases, starting from the
minor scale, namely the household unit (13,14).

Both, healthy families and those confirmed
with COVID-19 may have immunity in preventing
infection transmission (15). The family will
provide confidence, organize, communicate,
and try to break the chain of transmission for the
health of their family members. Through family
integration, the handling of COVID-19 canreach
the smallest unit (16). The evidence indicates
that the status of confirmation of COVID-19
depends on the independence and ability of the
family to carry out the health protocol, a family
that is healthy and has never been confirmed
with COVID-19 is a family that always follows
a healthy lifestyle, adheres to the protocol and
does notignore existing policies (17). However,
families confirmed with COVID-19 do not mean
they are unhealthy, but family immunity that is
more careful about COVID-109 is better (18,19).

Family immunity has several sub-indicators
thatexplain the family's importance in preventing
COVID-19; the intended sub-indicators are 1)
family belief system; 2) organizational patterns; 3)
communication processes; and 4) controlling the
spread of infectious disease (12,20-22). Family
immunity against COVID-19 can be described
as a form of approach that is oriented towards
family strength in involving the family system
through active processes in the form of coping,
adaptation,and positive behaviour patterns so that
they haveresilience in responding to stressors and
crises caused by COVID-19. Because of this, itis
necessary to identify the characteristics of family
immunity from the community in dealing with
the pandemic situation in Indonesia (1,23,24).
This study aimed to analyze the factors that
formed family immunity in healthy and confirmed
COVID-19 families.
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METHOD

Research design

A case-control research design of two groups
was carried out in August 2021 — March 2022
to analyze the factors forming family immunity
in preventing COVID-19 infection, in Surabaya,
Indonesia. There were assessed indicators of
the Family Immunity sub-variable in preventing
the spread of COVID-19 in healthy and affected
COVID-19 families so that they will know which
indicators are valid for forming family immunity.

Study Participants

Therespondents were 104 people in Surabaya
who were recruited using convenience sampling.
Respondents were divided into healthy families
and families with confirmed COVID-19. Healthy
Families were defined as participants who did
not have any confirmed cases of COVID-19 in
their family. In comparison, the families with
confirmed COVID-19 group were defined by
participants with a family history of COVID-19.
Both groups were chosen based on eligibility
criteria such as age range 18-54 years, residency
in Surabaya, absence of mental problems, and
ability to read and write.

Instrument and Data Collection

Data was collected using a family immunity
questionnaire assessed based on sub-variables 1)
family belief system; 2) organizational patterns;
3) communication processes; and 4) controlling
the spread of infectious disease. Data collection
was carried out by first carrying out the licensing
process. Data was collected using a questionnaire
through closed questions. Before the instrument
was given to the respondents, it was tested with
validity and reliability first in the 30 patients
with the same characteristics as the study
respondents. The average validity value was
0.486 — 0.647 (r table = 0.321), and the validity
value was 0.885. The instrument uses a Likert
scale with five levels, namely strongly disagree
(score 1), disagree (score 2), disagree (score 3),
agree (score 4),and strongly agree (score 5). The
indicator family belief system with sub-indicators
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making meaning of adversity, positive outlook,
transcendence, and spirituality consists of 10
questions with the highest score being 50, score
interpretation being good 26-50, and less than
1-25. Organizational patterns with sub-indicators
of Flexibility, Connectedness, and Social and
Economic Resources consist of 10 questions with
good (score 26-50) and poor (1-25) categories.
Communication Processes consisting of Clarity,
Open emotional expression, and Collaborative
problem-solving sub-indicators comprised of 9
questions with the highest score being 45, a good
category in the range of 24-45 and less with a
score of 1-23. While the indicator controlling the
spread of infectious disease with the sub-indicator
builds ethical principles, preventing transmission
and limiting contact with 11 questions, for the
good category, the score is 29-55, and for the
poor category is 1-28.

Data Analysis

Data collected were tabulated and given the
coding for analysis in SPSS version 21. Data
were analyzed using descriptive and inferential
statistics presented in the descriptive statistic
table and inferential statistics using Chi-Square;
all statistical correlations were presented with
p-value < 0.05.

Ethical Consideration

Ethical approval of this study was certified by
the Ethical Committee of the Muhammadiyah
University of Surabaya, with the number of
certificates being 12/EC/KEPK/2020. The
respondents first signed the informed consent;
they signed voluntarily after they got some
explanation about the study from the researcher.

RESULTS

Research conducted on 104 healthy family
respondents and families with confirmed
COVID-19 status in Surabaya showed that most
were aged >40 years, 81 respondents (77.9 %).
The most dominant respondents were women
(91.3 %), and the education level of senior high
school graduates was the most (51.9 %) (Table 1).
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Table 1. Characteristics of research respondents

Category

Age
< 30 years
30 — 40 years
> 40 years
Gender
Male
Female
Educational background
Junior High School
Senior High School
University

N %o
8 7.7
15 14.4
81 77.9
9 8.7
95 913
10 9.6
54 51.9
40 385

According to the findings in Table 2, from the
family belief system indicator, healthy families
had a greater perspective of diversity, a positive
outlook, transcendence, and spirituality than
families with confirmed COVID-19. All these
variables were strongly associated with the
families’ COVID-19 status (p-value <0.0001). In
COVID-19 prevention, the structure of a family
organization, flexibility,and social and economic
resources was significantly related to COVID-19
status (p-value < 0.0001). Healthy families had
more flexibility and socioeconomic resources,
whereas confirmed COVID-19 families had
higher connectivity values. Healthy families
exhibited higher clarity and openness in their
communication procedures, but collaborative
problem-solving produced unsatisfactory results.
Clarity and openness were significantly related
to COVID-19 status (p-value < 0.0001). The
ability of healthy families to control the spread
of infectious disease demonstrated better ethical
standards, which was highly associated with
COVID-19 status (p-value < 0.0001). The
family’s ability to prevent transmission and limit
contacts was likewise linked to COVID-19 status
(p-value < 0.0001 and 0.0002).

The Bartlett of Sphericity Test results
determine whether there was a correlation
between variables; the more significant the
sample, the more sensitive the Bartlett test was
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to detect correlations between indicators. The
test showed that the value of Kaiser Meyer Olkin
(KMO) ed 0.898 so that factor analysis can be
carried out. Likewise, with the Bartlett test value
with Chi-Squares = 511.309 and significant at
0.0001,itcan be concluded that the factor analysis
test can be continued (Table 3).

The results of the eigenvalue > one only on
indicator 1 (eigenvalue = 5.224) and indicator
2 (eigenvalue = 1.015). Therefore, the two
indicators explain the variation of 62.389 %, which
was divided into family belief systems (52.236 %)
and organizational patterns (10.154 %) (Table4).

The sub-indicators of family immunity
are grouped into 1 component, proving that
the sub-indicators meet the requirements and
showed valid results. The highest value of the
sub-indicators was shown in a positive outlook
(0.862) and building ethical principles (0.797).
Thus, the construction of family immunity
according to the loading factor based on the
highest value to the lowest includes a positive
outlook, building ethical principles, clarity
of communication, flexibility, transcendence,
spiritualism, preventing contagion,collaboration,
understanding differences, social and economic
resources, and limiting contact. So, to assess the
Family Immunity variable can be seen from the
ten indicators (Table 5).
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Table 2. Indicators of Family Immunity in healthy and Confirmed COVID-19 families

Indicator Sub Indicator COVID-19 Status P Value; X?
Healthy Family Positive COVID-19
n % n %
Family belief Understanding the
system Difference
Less 14 135 37 35.6 0.0001%*
Good 45 433 8 7.7 34951
Positive outlook
Less 10 9.6 38 36.5 0.0001%*
Good 49 47.1 7 6.7 46.797
Transcendence and
spirituality
Less 19 18.3 38 36.5 0.001*
Good 40 38.5 7 6.7 28.129
Organizational Flexibility
pattern Less 13 12.5 40 38.5 0.0001*
Good 46 442 5 4.8 45.658
Connectedness
Less 33 31.7 28 26.9 0.519
Good 26 250 17 16.3 0416
Social and economic
resources
Less 17 16.3 35 33.7 0.000*
Good 42 404 10 9.6 24482
Communication Clarity
Process Less 20 19.2 30 28.8 0.001*
Good 39 37.5 15 144 10.981
Openness
Less 16 154 42 404 0.0001%*
Good 43 41.5 3 29 45.375
Collaborative
Less 36 34.6 28 26.9 0.900
Good 23 22.1 17 16.3 0.016
Controlling Establish ethical
the spread of principles
infectious Less 11 10.6 37 35.6 0.0001*
disease Good 48 46.2 8 7.7 41.523
Prevent transmission
Less 19 18.3 38 36.5 0.0001%*
Good 40 38.5 7 6.7 28.129
Limit contacts
Less 25 240 33 31.7 0.002*
Good 34 327 12 11.5 9.920
*p-value < 0.05
Table 3. Results of Factor Analysis of the Bartlett of Sphericity Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.898
Bartlett's Test of Sphericity Approx. Chi-Square 511.309
df 45
Sig. 0.0001

Gac Méd Caracas
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Table 4. Results of Principal Component Analysis for Family Immunity Sub-Indicators

Initial Eigenvalues

Extraction Sums of Squared

Component Loadings
Total % of Variance Cumulative % Total % of Variance = Cumulative %
1 5.224 52.236 52.236 5.224 52.236 52.236
2 1.015 10.154 62.389 1.015 10.154 62.389
3 .867 8.669 71.059
4 753 7.534 78.593
5 527 5.266 83.859
6 420 4.201 88.060
7 367 3.669 91.729
8 332 3.324 95.053
9 271 2.712 97.766
10 223 2.234 100.000
Extraction Method: Principal Component Analysis.
Table 5. Results of Component Matrix Analysis of Family Immunity Sub-Indicators
Component
Indicator
1 2
Understanding the Difference 0.667 0.386
Positive outlook 0.862 0.211
Transcendence and spirituality 0.746 0.379
Flexibility 0.762 -0.193
Social and economic resources 0.600 -0.034
Clarity 0.768 -0.242
Openness 0.688 -0.123
Establish ethical principles 0.797 -0.311
Prevent transmission 0.726 -0.448
Limit contacts 0.558 0.518

Extraction Method: Principal Component Analysis.

a. two components extracted.

DISCUSSION

Analysis of the factors that make up family

immunity consists of indicators of family belief
systems,organizational patterns,communication
processes,and controlling the spread of infectious
disease (25). Each of these indicators consists
of 3 sub-indicators family belief system with
sub-indicators making meaning of adversity,
positive outlook, transcendence and spirituality,
Organizational patterns with sub-indicators
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Flexibility, Connectedness, Social and Economic
Resources, Communication Processes consisting
of sub-indicators Clarity, Open emotional
expression and Collaborative problem solving
and controlling the spread of infectious disease
with sub-indicators Build ethical principles,
Preventing transmission and Limiting contact.
In the research results from 12 sub-indicators,
only ten indicators are significant, so only ten
indicators can form family immunity, namely
making meaning of adversity, positive outlook,
transcendence and spirituality, social and
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economic resources, clarity, open emotional
expression,building ethical principles, preventing
transmission and Limiting contact (2,10,12,26).

The family belief system is essential and can
influence a family’s intention to do something;
through self-belief, attitudes and actions will also
be implemented (27). In preventing COVID-19,
families with higher confidence are described as
healthy families than families with confirmed
COVID-19; healthy families are appropriate
because, through this belief, families can take
precautions against COVID-19 (20). Beliefs
are formed from making meaning of adversity,
positive outlook, transcendence, and spirituality.
Families will form beliefs if they can give meaning
to what they encounter, always think positively,
and have reasonable spiritual beliefs (28). Inline
with research showing that trust in the family is
formed due to the strengthening of each other from
family members, family beliefs will be stronger
if family relationships are closer; the positive
impact is that families can become independent
and understand more about the health status of
their family members (20,21,29,30).

Family organizational patterns show how
families can organize their members to be better.
Through good administrative management,
families can control their activities, health
conditions, harmonization, and all things so that
families become more comfortable and close
to each other (31). A good family can perform
family functions by coordinating and managing
the family to create harmony. Families with
good organization can be more flexible and
organize social and economic resources within
the family (32).

The ability of the family to communicate is an
essential elementin fostering goodrelationshipsin
the family. Within the family, the communication
that is established is communication that can
provide something thatcan be giventoevery other
family member so that with this communication,
problems that occur between family members
can be discussed by taking the best solution (33).
Communication is a source of the emergence of
a problem if it is not done correctly and causes
a lot of miscommunications; communication
needs to be done carefully and adjusted to the
communication partner of an individual. The
ability to communicate in the family will reflect
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family conditions (34). Families with good
communication provide support, give advice,
and tell if other family members are not right.
Communication can also make the family
calmer, and another will tell each other stories
to express the emotions other family members
are feeling (35-37).

The family’s ability to control the spread of
infectious disease is built on the ethical principle
of Build, preventing transmission, and Limiting
contact. The principles of the family to control
the spread of the COVID-19 virus infection
must be instilled in family members from an
early age. Families with healthy conditions
are always healthy because they comply with
health protocols so that before they fall sick, the
family can prevent it with the knowledge that the
family already has (25). Prevention capabilities
will build awareness from the family to form
commitment and resilience in dealing with a
pandemic (7).

The limitations of research conducted
during a pandemic are that researchers cannot
optimally interact directly with respondents,
so all coordination and data collection is done
online. The selection of respondents is still not
evenly distributed in all Surabaya locations, so
it is necessary to identify them from the entire
Surabaya community.

CONCLUSION

Family immunity in the family is formed by
the family belief system, organizational patterns,
communication processes, and controlling the
spread of infectious diseases. There are ten
significant sub-indicators to explain family
immunity: making meaning of adversity, positive
outlook, transcendence and spirituality, social
and economic resources, clarity, open emotional
expression,building ethical principles, preventing
transmission, and limiting contact.
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SUMMARY

Introduction: Pathogenic bacteria of the genus
Salmonella are one of the leading causes of foodborne
disease. Salmonella sp. are pathogenic bacteria

excreted through feces from the digestive tract of

animals and humans. These bacteria can contaminate
food of animal origin, both from animals to humans
and humans to animals. This study aimed to determine
the presence of Salmonella in Surabaya duck farms.
Methods: The research samples were taken from
24 duck eggs and 24 cloacal swabs. The criteria
for the egg samples taken were newly hatched eggs.
The sample were placed in a sterile plastic bag and
labeled to prevent bacterial contamination from
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other eggs. Cloacal swab samples were taken from
newly laid ducks using a sterile cotton swab and put
into Tetrathionate broth as an enrichment medium.
Samples were isolated on Salmonella Shigella Agar
(SSA) medium and incubated at 37°C for 24 hours
and identified by microscopic examination with gram
staining and biochemical tests on Triple Sugar Iron
Agar (TSIA), Sulphide Indole Motility (SIM), Simon’s
Citrate Agar (SCA), urease.

Results: The results showed three positive samples
of Salmonella enterica in cloacal swabs, and no
Salmonella was detected in the egg white samples.
Conclusion: The detection of Salmonella enterica
from cloacal swabs of ducks is undoubtedly an early
warning so that the community is more aware of the
dangers of Salmonella disease.

Keywords: Salmonella, albumin, cloacal swab.

RESUMEN

Introduccion: Las bacterias patogenas del género
Salmonella son una de las principales causas de
enfermedades transmitidas por alimentos. Salmonella
sp. son bacterias patogenas excretadas con heces
del tracto digestivo de animales y humanos. Estas
bacterias pueden contaminar alimentos de origen
animal, tanto de animales a humanos como de
humanos a animales. Este estudio tiene como objetivo
determinar la presencia de Salmonella en las granjas
de patos de Surabaya.

Meétodos: Las muestras de investigacion se tomaron
de 24 huevos de pato y 24 hisopos cloacales. Los
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criterios para las muestras de huevos tomadas fueron
huevos recién puestos. La muestra se coloco en una
bolsa de pldstico estéril y se etiqueto para evitar
la contaminacion bacteriana de otros huevos. Se
tomaron muestras de hisopos cloacales de patos recién
puestos utilizando un hisopo de algodon estéril y se
sembraron en cultivo de tetrationato como medio de
enriquecimiento. Las muestras se aislaron en medio
Agar de Salmonella Shigella (SSA) y se incubaron a
37°C durante 24 horas y se identificaron mediante
examen microscopico con tincion de Gram 'y pruebas
bioquimicas en Triple Sugar Iron Agar (TSIA), Sulphide
Indole Motility (SIM), Simon’s Citrate Agar (SCA),
ureasa.

Resultados: Los resultados mostraron que hubo tres
muestras positivas de Salmonella entérica en hisopos
cloacales y no se detecto Salmonella en las muestras
de clara de huevo.

Conclusion: La deteccion de Salmonella entérica
a partir de hisopos cloacales de patos es sin duda
una alerta temprana para que la comunidad sea
mds consciente de los peligros de la enfermedad de
Salmonella.

Palabras clave: Salmonella, albiimina, hisopado
cloacal

INTRODUCTION

Salmonella has been considered an important
pathogen that threatens global public health (1,2).
These bacteria are the source of foodborne
diseases that cause infection and food poisoning
inhumans (3). In China, 70 %-80 % of foodborne
pathogens are caused by Salmonella (2). Ducks
proved to be an essential reservoir for Salmonella
species. Salmonellosis in ducks can cause
acute, subclinical forms, while chronic non-
lethal or carrier status usually develops in adult
ducks (4.5). Poultry products contaminated with
Salmonella can seriously impact life, health,
and food safety. The spread of salmonellosis
from ducks to humans may be higher than from
chickens, and the main factor is the presence
of infection without recognizable clinical signs
and poor hygiene conditions (6). Salmonella
bacterial contamination in ducks in Yangzhou,
Jiangsu province, and Gaomi, Shandong
province, China, shows a severe condition with
a Salmonella isolation rate of 35.7 % observed
atthe hatching stage, indicating a potential threat
to the downstream duck production chain (7).

Gac Méd Caracas

Although ducks are resistant to systemic
infections caused by Salmonella, ducks are a
potential reservoir of these microorganisms
and can release them in feces and contaminate
the environment (8). Outbreaks of human
salmonellosis caused by contact with ducks
have been reported in several countries, such
as Australia, the United States, America, and
Denmark. In addition, consuming contaminated
duck eggs has been reported as a cause of
salmonellosis outbreaks in Italy, Thailand, and
the United States (9,10). Eggs are one of the
essential products that can transmit Salmonella
infection to humans (11). Eggs and egg products
have been identified as the most common food
vehicle for salmonellosis in humans in Europe,
mainly caused by Salmonella enterica serovar
Enteritidis (12).

There are very few studies on the incidence
of Salmonella in ducks in Indonesia. However,
there is a need for continuous monitoring of the
presence of Salmonella spp. in ducks, especially
in Surabaya, Indonesia,to help authorities protect
the public and minimize the risk of foodborne
outbreaks. This study aimed to determine the
presence of Salmonella in Surabaya duck farms.

METHODS

Design Study

This research was conducted at a duck farm
in Surabaya City. The design of the study was
an observational laboratory.

Population and Sample

A total of 48 samples were taken from duck
farms from breeders in the city of Surabaya,
consisting of 24 egg samples and 24 cloacal
swab samples.

Data Collection

Sampling used sterile equipment, including
a cotton swab and a tube containing enrichment
tetrathionate broth media. Isolation of bacteria
using Salmonella Shigella Agar (SSA) OXOID
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media. Microscopic examination using Gram
staining with materials such as Crystal Violet,
Lugol, Alcohol acetone, and Safranin. The
biochemical tests used include Triple Sugar
Iron Agar (TSIA), Simons Citrate Agar (SCA),
Sulphide Indole Motility (SIM), and Urease.

Sampling was carried out in duck breeders
in Surabaya. Before sampling, the cage was
observed with the criteria that the cage had a
temperature between 27°Cto30°C. Egg sampling
was carried out by meeting the criteria for newly
hatched with the characteristics of still sticking
feces from the eggshell and then putting it in a
plastic bag. It was labelled to prevent bacterial
contamination from other eggs. After that, the
fecal samples from the cloacal swab were taken
from the mother ducks that had just laid eggs.
Then samples were taken using a sterile cotton
swab and put in the Tetrathionate broth solution.
Eggs taken from the farm were immediately taken
to the Microbiology Laboratory of the Faculty of
Veterinary Medicine, Wijaya Kusuma University,
Surabaya. The egg whites were then taken
using a 1 mL syringe and placed in a solution
of Tetrathionate broth. The two samples were
dissolved in Tetrathionate broth and incubated
for 24 h at 37°C. Bacteria were isolated by
streaking on SSA media. The enrichment process
was carried out, and the colony morphology
was observed after incubation at 37°C for 24 h.

Only colonies with rounded, transparent edges
with black spots in the middle were purified.
A microscopic examination was carried out to
examine the morphology of Salmonella bacteria
cells and the bacteria’s purity. Bacterial colonies
whose purity was confirmed were subjected to
biochemical tests to determine the species of
Salmonella.

Data Analysis

The data collected in this study were analyzed
using descriptive statistics. The descriptive
analysis involves summarizing and describing
the collected data, such as calculating measures
of central tendency (mean, median) and measures
of dispersion (standard deviation, range).

RESULTS

The study’s results on detecting Salmonella
in duck egg whites at three farms in Surabaya
showed O %. There was no Salmonella. In
contrast, the results of the study on cloacal
swab samples contained three of the 24 samples
identified as Salmonella. The data is presented
in Table 1.

Table 1. Results of detection of Salmonella enterica on egg whites and cloacal swabs.

Duck Farmer Number of samples Egg whites Cloacal Swab
Positive Negative Positive Negative
(+) -) (+) (-)
Duck Farmer 1 6 0 % (0/6) 100 % (6/6) 0 % (0/6) 100 % (6/6)
Duck Farmer 2 6 0 % (0/6) 100 % (6/6) 16 % (1/6) 84 % (5/6)
Duck Farmer 3 12 0 % (0/12) 100 % (12/12) 16 % (2/12) 84 % (10/12)
24 0 % (0/24) 12.5 % (3/24)

Figure 1 showcases the colony morphology
of Salmonella on Salmonella-Shigella Agar
(SSA). The image displays multiple colonies of
Salmonella, which appear as small, opaque, and
colorless colonies with adark center. The colonies
have a smooth and slightly raised appearance,
indicating the presence of Salmonella on the
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agar plate. Figure 2 illustrates the biochemical
reactions of Salmonella enterica using various
test media. The leftmost panel represents Triple
Sugar Iron Agar (TSIA) test, where Salmonella
shows an alkaline/alkaline reaction. The middle
panel represents Sulphide Indole Motility Agar
(SIM) test, indicating the production of hydrogen
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sulphide (H,S) gas and motility. The rightmost
panel represents the Urease test, with Salmonella
demonstrating a positive reaction by turning the

Figure 1. Salmonella colony morphology on SSA.

DISCUSSION

Biochemical assays are necessary for
identifying Salmonella enterica species and
serovars (13). While serotyping is required for
precise serovar identification, many biochemical
features are shared by Salmonella strains (14).
These include alkaline slant and acid butt
reactions in the Triple Sugar Iron Agar (TSIA)
test,hydrogen sulphide (H2S),and gas generation.
The Sulphide Indole Motility (SIM) test usually
yields positive findings, indicating motility
and H,S generation. Furthermore, Salmonella
enterica strains typically show positive results
in the Selenite-Cystine Agar (SCA) and urease
tests (15). However, specifically Salmonella
enterica serovars may have distinct biochemical
profiles. In the TSIA test, for example,
Salmonella typhi exhibits alkaline slant and acid
butt reactions, H,S generation, a negative SCA
test, motility, a positive urease test, and indole
negativity. Salmonella paratyphi A, on the
other hand, exhibits alkaline slant and acid butt
reactions with gas production in the TSIA test
but lacks H,S production, it is motile but does

Gac Méd Caracas

medium pink. Lastly,the bottom panel represents
Selenite-Cystine Agar (SCA) test, showing the
growth of Salmonella colonies on the medium.

134
|

|

Figure 2. Biochemical reactions of Salmonella enterica
from left to right: TSIA, SCA, Urease, SIM.

not make H,S in the SIM test, and is motile but
does not produce H,S in the SCA and urease
tests (16,17).

The present data show that 12.5 % of
Salmonella bacteria were found in duck cloacal
swabs (3 of 24 samples). While, Adzitey et al.,
2012 (18)showedthat28 of 100 (28.0 %) intestinal
contents and 15 of 75 (20.0 %) cloacal swabs
obtained from ducks in wet markets and farms
were positive for Salmonella. The prevalence of
Salmonella in duck intestine and a cloacal swab
was not significantly different. However, the
dominant Serovar was S. typhimurium, followed
by S. hadar and S. enteritidis, S. braenderup
and S. Albany (15,19). Another bacteriological
examination also resulted in 94 positive samples
from 630 isolates, of which 28 were from 33
sick ducks and 66 isolates from 72 recently
died ducks. Three Salmonella serogroups
were obtained by serological identification,
Salmonella typhimurium,Salmonella enteritidis,
and Salmonella blegdam (20).

Characterization of Salmonella isolated from
duck farms and slaughterhouses in Shandong
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province, from a total of 49 strains of Salmonella
isolated from 2 342 samples from four duck farms
and one duck slaughterhouse in Jinan and Tai'an,
Shandong province, China, showed the presence
of S. enteritidis 20/49 samples (40.8 %) and S.
anatum 10/49 (20.4 %), which were the most
common (2). Another study that took samples
from the cecum, liver, spleen, and gall bladder
identified Salmonella by 7 % in 50 samples.
Salmonella from waste samples around the farm
was also found to be 6 % (3).

Samples taken from the processing environ-
ment can also be positive for Salmonella.
Salmonella species can survive well in feces,
soil, pond water, drinking water, feed, transport
crates, eggshells, floor treatment, cutting tables
and washing water. This shows that Salmonellais
provento be able to contaminate the environment
around farms. Pathogens can survive in duck
farms and slaughter areas and infect other
animals (18). In effect,in a study was shown that
Salmonella was found in feces (92 %), followed
by eggshells (34 %) and cloacal swabs (4 %),
and there was no Salmonella sp. present in egg
contents (21), which is line with our present
results. Overall,atotal of 180 Salmonellaisolates
(25.7 %) were obtained from the duck production
chain, 82 (35.7 %) isolates were from hatchery
samples, followed by 64 (29.2 %) from market
samples, 17 (23.6 %) from livestock samples,
and 17 (9.4 %) from abattoirs. All isolates
were divided into nine serotypes, of which S.
typhimurium, S. anatum, and S. enteritidis were
the dominant serotypes (7).

Incontrastto otherstudies,the main Salmonella
serotypes detected from 155 isolates were S.
pullorum (82.6 %) and S. enteritidis (17.4 %).
Salmonella species are considered intracellular
pathogens and carry several virulence factors
for entry and survival in the intracellular
environment (15,22). Salmonella can spread
not only horizontally but also vertically through
embryonic chicken eggs. Salmonella can settle
in poultry's reproductive tract,contaminate fresh
eggs, and infect chicken embryos. Chicken
embryos thatdo notdie will still carry Salmonella
after hatching, which will cause healthy chicks to
become infected with salmonella disease,such as
Salmonellapullorum (23). Zhaoetal.,2016 (24),
on native chickens in China,showed that 38 out of
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300 samples (12.7 %) were identified as positive
for Salmonella, and the most common serotype
found was S. enteritidis. Pullorumdisease caused
by S. pullorum is strongly associated with direct
vertical transmission from egg contamination
in the genital tract or indirectly from chicken
contactin hatcheries. In this study,no Salmonella
pullorum or Salmonella gallinarum were found.
S. pullorum is not excreted extensively in feces,
unlike many other Salmonella serotypes, which
are more commonly associated with human
food poisoning (25). Salmonella infection in
humans usually occurs when contaminated food
products are ingested, resulting in gastroenteritis.
Contaminated food such as milk, ice cream,
cheese, butter, eggs, pork, beef, poultry, fruits,
and vegetables have been implicated as sources
of human infection (26).

CONCLUSIONS

Salmonellais asignificant cause of foodborne
disease inhumans. Salmonellainfection in poultry
is humans’ most important source of salmonella-
related food poisoning. Although ducks are
highly resistant to systemic infections caused
by Salmonella, ducks are highly penetrating and
become potential reservoirs of Salmonella and
can release microorganisms in feces, thereby
contributing to environmental contamination.
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SUMMARY

Background: A limited study has identified the
essential information on the physical health of
family caregivers with patients with schizophrenia in
Indonesia. This study aimed to assess the correlations
between blood pressure and quality of life in family
caregivers of patients with schizophrenia.

Methods: A retrospective and cross-sectional study
designused convenience sampling conductedin several
mental hospitals in Indonesia. Measurement of a
calibrating sphygmomanometer and WHO Quality
of Life-BRIEF were used to collect the data from the
family caregiver. Participants received questionnaires
and signed informed consent.

Results: There was a significantly positive association
between the domain of family caregiver’s Physical
Health, Blood pressure, and Quality of Life (Beta
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=1.27,p<0.01). The prevalence of high blood pressure
was significantly higher among male caregivers than
female caregivers (65.3 %). The negative predictor of
Quality of Life was the relationship between patients
(Beta = — 3.11, p <0.01) and diastolic hypertension
level (Beta = — 3.08, p <0.01). The positive predictor
was elevated blood pressure (Beta = 2.08, p <0.01).
Conclusion: Male Indonesian family caregivers
tended to respond to their physical health with more
inappropriate strategies. Future research about
physical health and education programs is needed to
enhance male family caregivers to monitor their blood
pressure while they are taking care of schizophrenic
patients, which might lead to a better of their quality

of life.

Keywords: Blood pressure, quality of life, family
caregivers, schizophrenia.

RESUMEN

Antecedentes: Un estudio limitado ha identificado
la informacion esencial sobre la salud fisica de los
cuidadores familiares de pacientes con esquizofrenia
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enIndonesia. Este estudio tuvo como objetivo evaluar
las correlaciones entre la presion arterial y la calidad
de vida en cuidadores familiares de pacientes con
esquizofrenia.

Métodos: Un diseiio de estudio retrospectivo y
transversal que utilizé un muestreo de conveniencia
realizado en varios hospitales psiquidtricos en
Indonesia. Se utilizo la medicion mediante un
esfigmomanometro de calibraciony la calidad de vida
dela OMS-BRIEF pararecopilar los datos del cuidador
familiar. Los participantes recibieron cuestionarios
vy firmaron el consentimiento informado.
Resultados: Hubo asociacion significativamente
positiva entre el dominio Salud Fisica, Presion Arterial
v Calidad de Vida del cuidador familiar (Beta =1,27,
p <0,01). La prevalencia de hipertension arterial fue
significativamente mayor entre los hombres cuidadores
que entre las mujeres cuidadoras (65,3 %). El predictor
negativo de la Calidad de Vida fue la relacion entre
los pacientes (Beta = — 3,11, p < 0,01) y el nivel de
hipertension diastolica (Beta = — 3,08, p < 0,01). El
predictor positivo fue la presion arterial elevada (Beta
= 2,08, p <0,01).

Conclusion: Los cuidadores familiares varones
indonesios tendian a responder a su salud fisica con
estrategias mds inapropiadas. Se deben realizar
investigaciones futuras sobre programas de educacion
vsaludfisica paramejorar alos cuidadores familiares
masculinos para controlar su presion arterial mientras
cuidan a pacientes esquizofrénicos, lo que podria
conducir a una mejor calidad de vida.

Palabras clave: Presion arterial, calidad de vida,
cuidadores familiares, esquizofrenia.

INTRODUCTION

In Indonesia, approximately 87 % of family
caregivers living with schizophrenia patients are
identified. Atthe same time, the incidence of cases
has increased by 1.1 million from 241 million
individuals, the majority of whom accompany
their family caregivers (1). An estimated 2.6
million people with schizophrenia and 87 % live
with their family caregivers (1,2). A study of
368 schizophrenia patients and their caregivers
indicates that 81.5 % of caregivers were parents,
with an average age of 58.1 years. The study also
shows that 85.3 % had some level of objective
workload, with the total objective score of the
Family Burden Interview Schedule (FBIS) being
22.69 (3). Moreover,while caring for and staying
in the home, the patients and family caregiver
remarkably show their attitude and interaction
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toward each other, but the patients still show their
symptoms (4,5). Thus, situations might lead to
showing their attitudes and behaviors of several
specific emotions expressed (6-8).

The family caregivers eventually show their
attitude in caring for and completing their role
as the person in charge of schizophrenic patients
in their families (9). This situation influences
their health outcomes, especially in their physical
health; taking care system might be considerate
even though the prognosis of schizophrenia
cases might lead toward chronic illness that
occurs for a long time, estimated to be more than
ten years (10-13). Vice versa, the patient will
stimulate the interaction process involving the
onset of psychotic symptoms, which are positive
and negative (14,15). Thus, it might influence
health outcome factors such as elevating the
situation (15), including the symptom of high-
risk hypertension and uncertainty of the quality
of life (10).

A limited study has identified the essential
information on the physical health of family
caregivers with patients with schizophrenia in
Indonesia. This study aimed to evaluate the
correlates of family caregivers’ physical health
and blood pressure and examine the role of the
quality of life in family caregivers of patients
with schizophrenia.

METHODS
Research Design and Study Participants

This study conducted a quantitative study with
a cross-sectional design. The family caregivers
who participated in the study were chosen using
convenience sampling conducted in various
mental hospitals in Indonesia. Participants were
recruited from Central Java, Yogyakarta, and
East Java Province in Indonesia. The inclusion
criteria were Family caregivers with patients
that were diagnosed with schizophrenia based
on the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-V) at a
local mental health center. Family caregivers
have lived with patients for at least three months,
being mother or father, wife or husband, and son
or daughter,directly interacting with patients and
understanding the Indonesian language. The
exclusion criteriaare family caregiver (FCG) with
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patients with a head injury, having certain types
of chronic physical illness, uncorrected sight, or
hearing impairment, and having a mental illness.

The sample size was estimated by G-Power
Software Version 3.1.9.2,used F-testand multiple
linearregression, aerror probability =0.05,effect
size=0.15,powerlevel =0.80,and ten predictors
with a total of 150 Primary family caregivers of
schizophrenic patients.

Instrument and Data Collection

Measurement of a calibrating sphygmo-
manometer and WHO Quality of Life-BRIEF
(WHO QoL-BRIEF) (16) were used to collect
the data from the patient and family caregiver,
respectively. Inthe current study,the WHO QoL-
BRIEF was translated into Indonesian and tested
valid with a Cronbach alpha of 0.86.

The researcher would track the schizophrenic
patients accompanied by their families, visit the
outpatient department of the mental hospital in
their waiting consult with the doctors, and briefly
introduce the study to the FCG. If the family
is interested in participating in the study, the
researcher will explain the purpose, procedure,
data confidentiality, security, participant rights,
and concerns. After whom is responsible for
taking care of the patient's health to fill in
the questionnaire, the researcher assesses the
blood pressure measurement. All participants
signed the informed consent document. All
the questionnaires and assessments were
administered at a single time point. The Mental
Hospital Committee on Human Research
Protection and Ethics Committee approved the
study.

Data Analysis

SPSS for Windows version 17.00 was used for
data analysis. To summarize the data,descriptive
statistics were utilized, and simple linear
regression and multiple linear regression models
were used for statistical analysis. The statistical
significance of the findings was determined using
a significance level of 0.05 (p-value 0.05).
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Ethical Consideration

The studies involving human participants
were reviewed. And they were approved by the
Standardized Ethics Committee Board of Mental
Hospital No.070/4026/09/2018. The patients/
participants provided written informed consent
to participate in this study.

RESULTS

Demographic data is shown in Table 1. The
average age of family caregivers is 46.5 + 13.1
years, the duration of care is 6.1 + 6.6 years,
and the duration of taking care of patients in
their onset is 36.2 + 60.5 (Hours). Regarding
gender, 52.7 % of FCGs were male, while 47.3
% were female. Regarding educational level,
62.0 % had primary education, while 38.0 % had
advanced education. Most FCGs (58.7 %) were
parents of schizophrenic patients, and 41.3 %
were siblings. The marital status indicated that
36.7 % of FCGs were in a romantic relationship,
while 63.3 % were single or divorced. Nearly all
FCGs (99.3 %) were employed, except for one
participant. The table also includes information
about the systolic/diastolic blood pressure of the
FCGs. Approximately 41.3 % had normal blood
pressure, 13.3 % had elevated blood pressure,
30.7 % had hypertension level 1,and 14.7 % had
hypertension level 2.

Participants’ Description of high blood
pressure prevalence was significantly higher
among male caregivers than among female
caregivers (male: 65.3 % vs. female 34.7 %)
shown in Figure 1.

Table 2 shows the demographic characteristics
of family caregivers associated with quality of
life (QoL) using simple linear regression. Marital
status and educational level were significantly
associated with QoL., with higher scores observed
in caregivers in a romantic relationship with
advanced education. The number of hours
spent taking care of patients during their onset
of symptoms was negatively associated with
QoL, indicating that longer hours of care were
associated with lower Qol.. The duration of
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Table 1. Demographic Information of Family Caregivers

Family Caregivers (n = 150)

Mean + SD Range
Age (Years) 465+ 13.1 (18-73)
Duration of care (Years) 6.1+6.6 (1-35)
FCG taking care of patients in their Onset 362 +60.5 (2-336)
(Hours)
n Yo

Male 79 52.7
Gender Female 71 47.3

Basic 93 62.0
Educational level Advanced 57 38.0

Parents 88 58.7
Relationship FCG of Sibling 62 41.3
Schizophrenic Patients Romantic Relationship 55 36.7

Single/divorced 95 633
Marital status No 1 0.7

Yes 149 993

Normal 62 413
Employment Elevated 20 133

Hypertension Level 1 46 30.7
Systolic/ Diastole Blood Pressure Hypertension Level 2 22 14.7

Normal Systolic 62 41.3

(Less than 120 mmHg)

Normal Diastolic (Less than 80 mmHg) 62 413
Actual Values of Diastolic and Systolic Blood = Systolic Elevated (120-129 mmHg) 20 13.3
Pressured Measured in the FCG. Diastolic Elevated (less than 80 mmHg) 20 13.3

Systolic Hypertension Level 1 (130- 46 30.7

139 mmHg)

Diastolic Hypertension Level 1 (80-89 46 30.7

mmHg)

Systolic Hypertension Level 2 22 14.7

(140 -180 mmHg)

Diastolic Hypertension level 2 22 14.7

(90-120 mmHg)

Male

Figure 1. Prevalence of High Blood Pressure among Male
and Female Caregivers.

Gac Méd Caracas
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care and the caregiver’s relationship with the
schizophrenic patients also showed significant
associations with QolL.

Table 3 presents the relationship between
systolic blood pressure (SBP), diastolic blood
pressure (DBP),and QoL as measured by the QoL.
BRIEFscale. Among the different blood pressure

categories, elevated blood pressure (EBP) and
hypertensionlevel 1 were significantly associated
with lower QoL scores than the normal blood
pressure category. Overall, there was a trend
towards higher blood pressure being associated
with lower QoL, although the results were not
statistically significant.

Table. 2 FGC Demographic characteristics associated with QoL (n= 150)

Characteristic B t p
Family Caregiver's factor

Marital status (single or

divorced/romantic relationship) 6.56 2.07 0.04
Educational level (advanced/basic) 0.48 2.07 0.04
FCG taking care of patients in their onset (hours) —-0.06 -2.41 0.02
Duration of Care (years) 0.46 2.00 0.05
Relationship FCG with Schizophrenic -4.69 -3.51 0.01

Patients (Parents/Siblings)

FCG: Family Caregivers; EBP: Elevated Blood Pressure; SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure;

QoL BRIEF: Quality of Life

Table. 3 The Relationship between the SBP, DPB, and QoL BRIEF (n= 150)

Characteristic Systole Blood Pressure Diastolic Blood Pressure

B t )2 B t )2
1. Normal 0.76 1.52 0.12 0.70 1.39 0.10
2.EBP 1.47 1.78 <0.01 1.46 1.74 <0.01
3. Hypertension Level 1 -1.27 -2.67 <0.01 -1.22 -2.56 <0.01
4. Hypertension Level 2 -0.07 -0.13 0.89 -0.05 -0.10 0.89
Total 0.30 1.69 0.09 0.28 1.65 0.09

FCG: Family Caregivers; EBP: Elevated Blood Pressure; SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure;

QoL BRIEF: Quality of Life

Table 4 presents multiple linear regression
analysis results to predict the QoL of family
caregivers caring for schizophrenic patients.
The finding suggests that the negative predictor
of quality of life was the relationship with
patients (Beta = — 3.11, p <0.01) and Diastolic
Hypertension Level (Beta = — 3.08, p <0.01),
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the positive predictor was the Elevated Blood
Pressure (Beta = 2.08, p <0.01). Our study, it
might fit one of the demographic characteristics
ofthe FCG. Increasing the diastolic hypertension
level might reduce the signs of the FCG Quality
of Life; instead, systolic hypertension and other
categories were not significantly predicted.
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Table. 4 Multiple Linear Regression analysis for variable predicting QoL of Family Caregivers taking care of patients with

schizophrenia (n =150)

Model 1 Model 2 Model 3

B t )2 B t P B t p
(constant) 47.12 791 0.00 57.05 7.87 0.00 44.17 4.69 0.0001
Educational level
(advanced/basic 042 1.80 0.07 0.34 0.90 0.37 041 1.09 0.280
FCG taking care of
patients in their onset
(hours) -0.04 -1.66 0.10 -0.03 -1.33 0.18 -003 -1.03 0.310
Marital status (single or
divorced/romantic
relationship) 6.01 1.90 0.06 5.62 1.79 0.08 7.05 2.82 0.200
Fcg's duration of care 0.16 043 0.67 0.03 0.09 0.930
Relationship FCG with
Schizophrenic Patients —-4.11 -2.35 035 -3.11 -232  0.023%*
EBP 2.08 2.11  0.029*
SHL1 -0.79 -0.92 0.360
DHL1 -3.08 3.11 0.043*
SHL2 064 -0.89 0.380
DHL2 0.40 0.80 0.430
R? 0.08 0.11 0.19
Adjusted R? 0.06 0.08 0.13

FCG: Family Caregivers; EBP: Elevated Blood Pressure; SHL: Systolic Hypertension Level; DHL: Diastolic Hypertension

Level

DISCUSSION

The average age of family caregivers was 46.5
years,and those involved in this study were male.
This could be explained by the fact that the father
or brother, as the male family caregivers, will
provide a good family environment in Indonesian
culture. FCG provides financial support and
safety guard for patients and other family
members. In addition, female family caregivers
did all personal care toward patients (17-20). For
the FCG marital status, we found that 63.3 %
were single/divorced. The standardized average
married in the healthy Indonesian population was
25 years old (21). Those reflected the reality of
2/3 schizophrenic patients in the current study
who did not get married, whether they persistent
being single or divorced is higher.

InIndonesian culture, people believe marriage
is the principal for completing their life (22).
The high single or divorced rates in patients with
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schizophrenia revealed that they need to face
social pressure from gossip and verbal bullied by
the family or social ties (5,23-26), or the pattern
reflected that patients still face uttered humiliation
in society in Indonesian culture (27). People
believed this phenomenonrevealed it mightcause
the patient to feel less optimistic about recovery
and relatively felt pessimistic (11,25,28-30), or
the pattern reflected that the patient got less to
respond and faced underprivileged outcomes.

In line with prior research findings, primary
family caregivers who were parents (31), had a
low education level (31-33) and had a decreased
monthly household income, or there is no
employment (31,34) experienced lower QoL.
It might influence by the effect of the parent's
tendency to be taking care of all the schizophrenic
needs and demands in our study is performed
by parents. Indonesian parents tend to show
more control, and at the same time, they face
stigmatization.
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Our study found that family caregiver
characteristics involved marital status,educational
background, hours of caretaking, and their
relationship with people with schizophrenia were
strongly correlated with the FCG QoL. This
phenomenon means their characteristics tend
more toward what they feel might stimulate their
well-being. FCG with schizophrenic patients is
more prominent while caretaking (35-37). Thus,
it might be influenced by the social and cultural
background of all family members showing
acceptance and feeling for what their relatives
suffered.

Our study finding suggests a relationship
between SBP, DPB, and QoLL BRIEF. Thus,
the study result shows that the classification
of hypertension, especially the elevated blood
pressure and hypertension level 1 on their
SBP and DPB categories, are correlated to the
Quality of Life. A previous study on caretaking
depression and mental illnesses in the elderly
shows it is more likely to be associated with
anxiety (38,39). Hypertension and elevated
blood pressure were also associated with anxiety
through disruption of the autonomic nervous
system, leading to higher variations in blood
pressure and cardiovascular events (38,40.41).
The most interesting phenomenon occurs in
males; instead, other studies suggest the contrary
findings on women that might correlate to the
women's anxious and depressed feelings (42).
In our opinion, the characteristic of Javanese
family caregivers who are taking care of a person
with schizophrenia shows controlling all aspects
of caring trajectories. Thus, the feeling of fear,
anxiety, uncertainty, and the unknown might
stimulate the increase in blood pressure. The
phenomenon reflects that the current negativity
of emotional statuses might affect Javanese FCG
blood levels while taking care of their family
member with schizophrenia (7,43 ,44).

Our final finding suggests that the negative
predictor of Quality of Life was the relationship
between patients and Diastolic Hypertension
levels. The positive predictor was Elevated
Blood Pressure. In our study, it might fit one
of the demographic characteristics of the FCG,
and Increasing the Diastolic Hypertension
level might reduce the significance of the
FCG Quality of Life (45). Instead, systolic
hypertension and other categories were not
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significant predictors. Previous studies explained
that the etiology of the EBP and DHL is a
heterogeneous condition involving biological
factors, genetics, depressive episodes, anxiety
level, psychosocial aspect, cerebrovascular
pathology, disorders of the endocrine system,
presence of inflammatory processes, and
nutritional status (46,47). Aligned with some
previous studies (7,8,23,25,26,39,43.48), it is
suggested the existence of a close relationship
between hypertension disorders and mental
health. The study shows that patients with
cerebrovasculardisease,especially in the anterior
hemisphere, show mood lability. It seriously
impacts the prognosis of hypertension in FCG
andthe overall effectiveness of the health system.
Thus, the elevated blood pressure of FCG is
related to their concern for their relatives and
life,considering the stimulation stressor they face
mightinfluence their lower coping, self-efficacy,
and self-concept. Other studies conducted by
Maengetal.(5)and Webb etal. (49) found it might
relate to the longer-term motivation of caretaking
all trajectories. However, this condition might
stimulate the prediction of decreasing the FCG
QoL.

CONCLUSION

This finding is the first Indonesian study
assessing the family caregiver’s physical health of
schizophrenic patients. Results suggestthat male
caregivers are at a higher risk of chronic illness
conditions than female caregivers of patients with
schizophrenia. Male Indonesian family caregivers
tended to respond to their physical health with
more inappropriate strategies. Future research
about physical health and education programs
is needed to enhance male family caregivers to
monitor their blood pressure while they ’re taking
care of schizophrenic patients, which might lead
to improving their quality of life.
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breastfeeding, complementary feeding, and nutrition
education with the nutritional status of toddlers
according to height-to-age index.

Methods: The study had a cross-sectional design,
and 356 samples were selected systematically and
randomly from children under three years old. Data on
the history of early initiation breastfeeding, exclusive
breastfeeding, complementary feeding, and nutrition
education were collected by interviewing toddlers’
mothers using a questionnaire, and anthropometric
measurements collected data on toddlers’ nutritional
status. The Chi-Square test was conducted to evaluate
the relationships among variables, with a significance
value <0.05.

Results: There was a significant relationship between
the history of exclusive breastfeeding and the nutritional
status of toddlers according to the height-to-age index
(p = 0.032). There was no significant relationship
between early initiation breastfeeding, the time of
giving the first complementary feeding, the origin and
type of complementary feeding, and nutrition education
about breast milk and complementary feeding with the
nutritional status of toddlers (p > 0.05).
Conclusion: Nutrition education initiatives should be
strengthened to improve moms’knowledge and activate
community health cadres in accompanying toddler
families relatedto child nutrition and health problems.
Healthy nursing practices and clear guidance on
exclusive breastfeeding can enhance child nutrition.
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care, malnutrition, breastfeeding.

RESUMEN

Introduccién: El estado nutricional segiin el indice
de talla para la edad estuvo influenciado por muchos
factores, como factores maternos o infantiles. Ahora,
el programa de nutricion del gobierno se enfoca en el
problema de la desnutricion en los nifios pequerios,
especialmente en el retraso del crecimiento. EIl
objetivo del estudio fue determinar la relacion entre
el antecedente de inicio temprano de la lactancia
materna, lactancia materna exclusiva, alimentacion
complementariay educacion nutricional con el estado
nutricional de los lactantes segiin indice talla-edad.

Meétodos: El estudio tuvo un diseiio transversal y se
seleccionaron 356 muestras sistemdticamente al azar
de nifios menores de tres arios. Los datos sobre la
historia del inicio temprano de la lactancia materna,
la lactancia materna exclusiva, la alimentacion
complementaria y la educacion nutricional se
recopilaron mediante entrevistas a las madres de los
nifios pequerios mediante un cuestionario. Los datos
sobre el estado nutricional de los nifios pequerios se
recopilaron mediante mediciones antropométricas.
Se realizo la prueba de Chi-Cuadrado para evaluar
la relacion entre variables, con valor de significacion
<0.05.

Resultados: Hubo una relacion significativa entre el
antecedente de lactancia materna exclusivay el estado
nutricional de los lactantes segun el indice talla-edad
(p = 0.032). No hubo relacion significativa entre el
inicio temprano de lactancia materna, el momento
de dar la primera alimentacion complementaria, el
origen y tipo de alimentacion complementaria, asi
como la educacion nutricional sobre leche materna 'y
alimentacion complementaria con el estado nutricional
de los lactantes (p > 0.05).

Conclusion: Las iniciativas de educacion nutricional
deben fortalecerse para mejorar el conocimiento de
las madres, activar cuadros de salud comunitarios en
el acompariamiento de las familias de nifios pequerios
relacionados con la nutricion infantil y los problemas
de salud. Las prdcticas saludables de enfermeriay una
orientacion clara sobre lalactanciamaterna exclusiva
pueden mejorar la nutricion infantil.

Palabras clave: Salud infantil, estado nutricional,
atencion a la salud, desnutricion, lactancia materna.

INTRODUCTION

Stunting is a chronic malnutrition disorder in
which children are shorter in stature than others

Gac Méd Caracas

their age (1-2). It can cause developmental
abnormalities and have long-term consequences
in adulthood (3-4). Early childhood stunting has
been demonstrated in studies to impact cognitive
development and cause developmental delays
negatively. It also impacts motor abilities and
social connections (5,6). Stunting is caused by
various factors, including family circumstances,
poor nutrition, breastfeeding patterns, and
infectious diseases (7). In Indonesia, maternal
height, preterm birth, and low family income
contribute to toddler stunting. Stunting must
be addressed to promote healthy growth and
development in children (8—10).

Stunting affects an estimated 162 million
children under five worldwide, posing a
substantial public health concern (11). In
Indonesia, the prevalence of stunting among
children under five is 29.9 %, indicating a severe
problem (12). Within Central Java, regions
such as Banyumas have recorded a prevalence
of 13.87 % for children with short nutritional
status and 15.53 % for children with deficient
nutritional status (13). This suggests that many
youngsters are not reaching optimal growth and
development. According to the 2021 Indonesian
Nutrition Status Study (SSGI), the nationwide
prevalence of stunting in children under five is
24 .4 %, with Central Java Province accounting
for 20.9 % and Banyumas Regency accounting
for 21.6 % (14). These figures underscore the
ongoing problem of stunting, which has surpassed
the World Health Organization's (WHO) 20 %
threshold. As aresult, the Ministry of Health has
prioritized stunting, with strategic plans to lower
stunting cases to 14.0 % and wasting cases to
7.0 % by 2024 . These aims highlight the necessity
of addressing Indonesia's high prevalence of
stunting, which now ranks second among the
Association of Southeast Asian Nations (ASEAN)
countries in stunting cases (15).

Breastfeeding characteristics contributing
to stunting include delayed initiation and non-
exclusive breastfeeding before six months.
Inadequate complementary feeding practices
originate from low food quality, incorrect
feeding procedures, and insufficient food and
water hygiene. Central Java Province has an
early initiation breastfeeding rate of 85.0 %,
with Banyumas Regency at 65.6 %. Research
in Banten found a link between early initiation
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breastfeeding and stunting in children aged 0-24
months, with those who did not receive early
initiation breastfeeding having an 11-fold higher
risk of stunting (16). The prevalence of exclusive
breastfeeding in Central Java infants aged 0-6
monthsisexpectedtobe 72.5 % ,reaching 65.2 %
in the Banyumas District (17). Toddlers with a
history of non-exclusive nursing are 8.2 times
more likely to be stunted (18). Supplemental
feeding practices also influence stunting
instances, as improper timing, texture, and
nutrient content of complementary foods harm
children's nutritional status and development (19).
Nutrition education for mothers or caregivers,
focusing on food diversity, complementary
feeding, and food and beverage hygiene, has
been shown to drastically reduce the rate of
malnutrition in preschool children (20).

Even though early feeding practices
significantly impact toddler nutritional status,
there has been a lack of comprehensive studies
examining the relationship between a history
of early initiation breastfeeding, exclusive
breastfeeding, complementary feeding, and
nutritional education with toddler nutritional
status. Existing research has generally focused on
individual elements or specific feeding techniques
rather than the combined influence of these
factors on the nutritional condition of toddlers.
This study aimed to determine the relationship
between a history of early initiation breastfeeding,
exclusive breastfeeding, and complementary
feeding, as well as nutritional education about
breastfeeding and complementary feeding, with
the nutritional status of toddlers.

METHODS

This quantitative study used a descriptive
observational design with a cross-sectional
approach. The research was conducted in the
Sumbang District area, Indonesia, on April 23-
28,2018. The sample for this study was children
under three years old (toddlers) in the Sumbang
District area, as many as 356 people. The sample
was obtained using a systematic random sampling
method.

The independent variables in this study were
the history of early initiation breastfeeding,
exclusive breastfeeding, complementary

S526

feeding, and nutrition education. Early initiation
breastfeeding is a method of initiation of
breastfeeding within 1 hour after the baby is
born. Exclusive breastfeeding is breastfeeding
without consuming food or other drinks, except
medicine, for six months from the baby’s birth.
Complementary feeding is given during the
transition period between exclusive breastfeeding
and family food, which is given when breast
milk is no longer able to meet the energy and
nutritional needs of the baby. The nutrition
education referred to in this study was education
regarding breastfeeding and complementary
feeding. The dependent variable in this study
was the nutritional status of toddlers, which was
assessed using the height-for-age index.

Data were collected through interviews
with respondents, namely the mothers of the
sample, using a questionnaire. Early initiation
breastfeeding data were grouped into groups.
Yes, for those who received, and No, for those
who did not. The data on exclusive breastfeeding
was categorized into two groups: the exclusive
breastfeeding group and the non-exclusive
breastfeeding group. The complementary
feeding data included when the child started
consuming solid foods, categorized as before
six months or at six months or older. It also
included whether the complementary feeding
was purchased or homemade and whether it
was instant (commercial) or local (using local
food ingredients). Toddlers’ nutritional status
data was obtained by measuring their height
and comparing it to their age in months. It was
categorized as usual (Z-score > -2 S.D.), short
(Z-score between -2 SD and -3 S.D.), and very
short (Z-score < -3 S.D.).

The research data were analyzed statistically
using univariate and bivariate analysis. The
univariate analysis produces the percentage of
each group on each variable. Bivariate analysis
was carried out using the Chi-Square test, which
aimed to assess whether there was a significant
relationship between the independent and
dependent variables, with a p-value <0.05.

RESULTS

The characteristics of the respondents in
the study are presented in Table 1. Regarding
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the father’s age, it was found that the majority
(80.9 %) fell within the range of 20 to 40 years,
with the highest proportion (52.8 %) having
completed only elementary school. On the
mothers’ age, it was observed that the majority
(76.7 %) were between 20 and 35 years old, with
the highest percentage (53 .4 %) of mothers who
had completed only elementary school. Of the
total sample, 236 toddlers (66.4 %) had a normal
height-for-age, indicating they were within the
expected range for their age.

The average born length and current age of
toddlers are shown in Table 2. The average born
length of toddlers in the Sumbang area reached
48.32 cm. It is still within the normal range of
born length which is 49 — 50 cm. The average
current age of toddlers in the Sumbang Area
during the measurement was 14.98 months or
almost 1 year and 3 months old.

The results of the analysis of the relationship
between the independent and dependent variables
in this study are shown in Table 3. The analysis
using the Chi-Square test shows a significant
relationship between exclusive breastfeeding
and the nutritional status of toddlers (p=0.032).

Table 1. Demographic Characteristics of Study Participants

Characteristics n %

Father's age

20-40 years 288 80.9
<20 or >40 years 68 19.1
Father's education level

Elementary school 188 52.8
Junior high school 105 295
Senior high school 48 135
University 14 39
No education 1 0.3
Mother's age

20-35 years 273 76.7
<20 or >35 years 83 233
Mother's education level

Elementary school 190 534
Junior high school 107 30.1
Senior high school 44 124
University 12 34
No education 3 0.8
Nutritional status of toddlers

Normal 236 66.4
Short 89 250
Very short 31 8.7

Gac Méd Caracas

Table 2. Average Born Length and Age of Toddlers in the
Sumbang Area

Length & Age Mean + Standard Deviation

4832 +2.70
14.98 +5.96

Born length (cm)
Toddler’s age (months)

DISCUSSION

In this study, exclusive breastfeeding up to 6
months of age was shown to have a significant
relationship with the nutritional status of toddlers
according to height to age index. Several
studies have indicated a relationship between
exclusive breastfeeding and the occurrence of
stunting in toddlers (21,22). A similar result
with a study in Makassar, Indonesia, showed
a significant relationship between six-month
exclusive breastfeeding and stunting in toddlers
aged 6-24 months (23). However, the results
differed in the West Java, Indonesia research
that no significant relationship existed between
exclusive breastfeeding for six months and cases
of stunting (24). This difference could be due
to differences in the exclusion criteria used in
determining the sample: babies who consumed
the first complementary feeding before reaching
6 months of age, babies with serious illnesses,
and babies with a history of premature birth.
Although several studies have shown that infant
formula consumption can increase weight and
height faster when compared to consumption of
breast milk, this weight gain can cause excess
weight in infants, which can be a driving factor
for obesity and obesity-related degenerative
diseases such as hypertension, diabetes mellitus,
to cardiovascular disease in adulthood (25,26).

Exclusive breastfeeding for the first six
months of age is the most effective way to
reduce the incidence of morbidity and mortality
in children and the incidence of asthma, cancer,
obesity, diabetes mellitus, and cardiovascular
disease (27). Consumption of exclusive
breastfeeding also increases cognitive abilities
and the chances of living a healthy life as an adult
compared to babies who donotconsume exclusive
breastfeeding (28). Giving formula to infants
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Table 3. Bivariate Analysis on Independent Variables with Nutritional Status of Toddlers

Variable N %o p-value
Early initiation breastfeeding

Yes 189 53.1 0.375
No 167 46.9

Exclusive breastfeeding

Yes 245 68.8 0.032*
No 111 312

First complementary food consumption

= 6 months 323 90.7 0.801
< 6 months 33 93

Complementary food type

Purchased 180 50.6 0.745
Homemade 176 494

Type of complementary feeding

Instant (commercial products) 140 393 0.645
Local food 216 60.7

Nutrition education on breastfeeding

Yes 218 61.2 0.926
No 138 38.8

Nutrition education on complementary feeding

Yes 192 57.6 0.399
No 164 424

under six months, especially in families with
lower middle income, tends to be discouraged,
considering the risk of water contamination used
for brewing formulas and inadequate sanitary
conditions (26,29).

The results of our study showed that the early
initiation breastfeeding variable did not have
a significant relationship with the nutritional
status of toddlers from height to age index.
Similar results were shown in Fitriyani and
Sunarto’s study of children aged 6-23 months in
Central Java Province, namely that there was no
significant relationship between early initiation
of breastfeeding and the incidence of stunting in
under-five (30). However, different results were
shown in the study results of Sunartiningsihetal.,
inchildren aged 12 - 24 months at the Gunungsari
Health Center, Bojonegoro, namely, there is a
significant relationship between early initiation
of breastfeeding and cases of stunting in children
aged 12 - 24 months (31). This difference could
be due to differences in the sample collection
method used by simple random sampling in
Bojonegoro and systematic random sampling for
research in Sumbang District. In addition, there
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are different data sources,namely secondary data
for research in Bojonegoro and primary data for
research on toddlers in Sumbang District.

According to our study findings,no significant
association exists between the origin and kind
of complementary feeding eaten and toddler
nutritional status. Otherresearch has found similar
results, indicating that the time of introducing
complementary feeding and the origin/type of
complementary feeding may not significantly
impact toddlers' nutritional status (23,32-35).
However,numerous research has yielded different
results, and this study's small sample size and
uneven datadistribution may have influenced the
results. The availability of caretakers, mothers'
work commitments, and the hygienic preparation
of supplemental foods all play critical roles in
assuring toddler nutrition (36). Further research
is needed to explore the relationship between the
type and origin of complementary feeding and
nutritional status more comprehensively.

The present study found no link between the
history of nutrition education on breastfeeding
and complementary feeding and the nutritional
status of children in the Sumbang District.
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Nutrition education, on the other hand, is critical
for boosting mothers' knowledge and awareness
of feeding methods (36-37). Inconsistent results
could be attributed to a lack of data on nutrition
education quality and delivery. Overall, treating
malnutrition necessitates a multifaceted strategy,
including nutrition education (39), given that
the incidence of stunting among toddlers in
the Sumbang District is 26.5 %, which is
comparable to the prevalence in Situbondo
Regency (26 %) (40). Further initiatives may
be required to address the high prevalence of
stunting among toddlers in the Sumbang District
and adjacent places.

CONCLUSION

This study concluded that exclusive
breastfeeding significantly affects children’s
nutritional status. In contrast, other variables
such as early initiation of breastfeeding, the type
and origin of complementary foods consumed,
and nutrition education about breastfeeding
and complementary feeding have no significant
impact on toddlers’ nutritional status. However,
more research is needed to investigate additional
factors that may alter the nutritional health
of children under five. Nutrition education
programs are suggested to improve quality and
effectiveness to boost mothers’ knowledge and
habits. Healthcare practitioners should promote
healthy nursing practices and provide clear
guidance for exclusive breastfeeding to improve
toddlers’ nutritional status.
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SUMMARY

Introduction: Pregnancy is a physiological process,
but if not managed properly it could become
pathological. Telehealth is the use of information and
telecommunications technology to support prenatal
care. This study aimed to determine the factors related
to maternal readiness at Telehealth Prenatal care in
rural areas of Indonesia.

Methods: This research method was a crossectional
study. The respondents were 65 pregnant women in
rural areas in Indonesia. Sampling was done with
quota sampling. The variables of this study were
the Readiness Factor and Readiness for Prenatal
Telehealth. The data were analyzed using univariate
data using frequency distribution and bivariate using
the Chi-Square test.

Results: The results showed that maternal Telehealth
readiness was high (61.5 %). The results showed
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that there was a relationship between education and
income on maternal readiness for Telehealth prenatal
care (p<0.05), and there was no relationship between
age, education, or occupation in Telehealth prenatal
care (p>0.05).

Conclusion: 7elehealth applications can be developed
for prenatal care in rural Rural Areas of Indonesia
because the community has proven to be ready to
carry out Telehealth.

Keywords: Readiness, telehealth, prenatal care,
maternal child health care.

RESUMEN

Introduccion: El embarazo es un proceso fisioldgico,
pero sino se maneja adecuadamente se puede convertir
en patologico. La telesalud es el uso de la tecnologia
de la informacion y las telecomunicaciones para
apoyar la atencion prenatal. El propdsito de este
estudio fue determinar los factores relacionados con
la preparacion materna en la atencion prenatal de
telesalud en dreas rurales de Indonesia.

Métodos: Estainvestigacion fue un estudio transversal.
Las encuestadas fueron 65 mujeres embarazadas en
dreas rurales de Indonesia. La muestra fue con
muestreo por cuotas. Las variables de este estudio son
el Factor de Preparacion y Preparacion de Telesalud
Prenatal. El andlisis de datos fue univariado mediante
distribucion de frecuencias y bivariados mediante
prueba Chi-Cuadrado.

Resultados: Los resultados mostraron que la
preparacionmaternaparalatelesaludfue categorizada
como alta (61,5 %). Los resultados mostraron que
hubo una relacion entre la educacion y los ingresos
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en la preparacion materna en la atencion prenatal de
telesalud (P<0,05) y no hubo relacion entre la edad,
la educacion y la ocupacion en la atencion prenatal
de telesalud (P>0,05).

Conclusion: Las aplicaciones de telesalud se pueden
desarrollar enla atencion prenatal en las dreas rurales
de Indonesia porque la comunidad ha demostrado
estar lista para llevar a cabo la telesalud.

Palabras clave: preparacion, telesalud, atencion
prenatal, atencion de salud materno infantil

INTRODUCTION

The World Health Organization (WHO) has
determined that every pregnant woman and
newborn should receive quality care during
pregnancy, childbirth, and postnatal. However,
Maternal mortality is unacceptably high. About
287 000 women died during and following
pregnancy and childbirth in 2020. Almost 95 %
of all maternal deaths occurred in low and lower-
middle-income countries in 2020, and most could
have been prevented (1). Therefore, quality
prenatal care is essential to reduce maternal
mortality, such as identification, prevention,
and management of pregnancy-related or
concomitant diseases, health education, and
health promotion (2-5). Apart from pregnancy
complications, there is also a COVID-19
pandemic which can cause morbidity and
mortality for pregnant women (3). Pregnant
women infected with COVID-19 are expected to
experience severe symptoms due to physiological
changes in pregnancy, potentially experiencing an
increased risk of complications from respiratory
diseases. These include decreased lung function,
increased oxygen consumption, and immune
changes (6).

Telehealth, or information and telecom-
munications technology for remote healthcare,
offers accessible and adaptable virtual care via
voice and video calls (7,8). During the COVID-19
pandemic,itimproved care and lowered exposure
risks. Telehealth has shown potential inremoving
barriers to medical care delivery, particularly in
rural areas (9). It can be used across medical
disciplines to keep patients safe and prevent the
spread of COVID-19 (10). In addition, telehealth
aid provides rapid and easy answers to treatment-
related questions (11). Telehealth development
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improvements for prenatal care in remote areas
demand consideration. Future research into
telehealth services in rural areas is needed to
improve prenatal care delivery (12).

A prior study evaluated high-risk scores
and pregnancy outcomes between standard
care and telemedicine groups. The telehealth
group had significantly more prenatal visits
and a higher proportion of high-risk women.
Maternal mortality was decreased in the
telehealth group. Combining telemedicine
with routine treatment can enhance outcomes
in high-risk pregnancies (13). Early detection
and intervention improve maternal health and
reduce maternal and perinatal mortality. Recent
research has investigated the feasibility and
efficacy of telemedicine techniques for managing
high-risk pregnancies. Telehealth exchanges
information through computerized systems, video
conferencing, and mobile devices. It is a very
young study area, and their findings differ (9).

Many factors can affect the readiness of
mothers in Telehealth, which are formed from
the readiness of attitudes, needs, information,
access to the internet and information technology
tools, and the ability to use Prenatal care (PNC)
information technology. Such factors are
characteristic of the patient. Factors that can
influence include age,education,occupation,and
maternal income (14). However, there is a lack
in the literature concerning the parameters related
to maternal readiness for Telehealth Prenatal
Care in developing-country rural locations. As
a result, this study aimed to analyze the factors
related to maternal readiness for Telehealth
Prenatal Care in rural areas of developing
Countries. Understanding these factors allows for
developing appropriate treatments and strategies
to improve the preparedness and utilization of
telehealth services among mothers.

METHODS

The design was a cross-sectional study. The
sample of this study was all pregnant women
in Bandung Regency, Indonesia, who met the
inclusion and exclusion criteria. The inclusion
criteria were pregnant women domiciled in
rural areas. A participant who was not willing
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to participate in this research was excluded.
Sampling was performed through quota
sampling. The sample size formula for analyzing
the relationship between the independent and
dependent variables for the proportion of asingle
population in one sample. This study determined
atypelerror of 5 %,aone-way hypothesis so that
Z ._1.96. Type Il error is 20 %, hence Z,=0.84.
The proportion of dependent and independent
variables in the previous study was 73 %, and
the proportion of dependent and independent
variables expected was at least 83 %. So, the
number of samples consists of 65 people.

The variables of this study were the readiness
factor of prenatal care telehealth and readiness
of prenatal care telehealth. Data analysis was
performed with univariate text using frequency
distribution and bivariate using the Chi-Square
test. The instruments in this study were
modified questionnaires from the telehealth
readiness questionnaire from the Maryland
assessment tool (14) and the National Center for
Farmworker Health questionnaire (15). In this
study, the data analysis design was carried out
using quantitative analysis using the Chi-Square
test with a significance value < 0.05.

RESULTS

As shown in Table 1, readiness obtained on
Telehealth in the district Bandung was relatively
high at 61.5 % and the unprepared at 38.5 %. In
addition to the above categorization, the study
results show attitudes, needs, information, access
to the Internet, and technological tools navigation
capabilities using information technology thatcan
formreadiness for Telehealth. Based on the results
of the study, it was found that mothers’ attitudes
towards Telehealth Prenatal care were categorized
as good (58.5 %), the need for Telehealth was
high (954 %), namely wanting to go through
WhatsApp (86.2 %),E-mail (1.5 %), web internet
(55.4 %) ,special applications (44.6 %). Mothers
have received information about Prenatal care
telehealth before (93.8 %), namely from friends
(15.4 %), TV (27.7 %), Internet (24.6 %), health
workers (6.2 %), and social media (44.6 %).
Access to the Internet is categorized as good
(83.1 %). All mothers had cellphone (HP)
(100 %) that were used personally (81.5 %) and
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with family (18.5 %). 100 % of mothers have
internet access, with 98.5 % using mobile data
and 92.3 % using stable internet networks. 95.4
% of mothers have internet access skills, Able to
use WhatsApp 80 % ,Instagram 38.5 % ,telegram
30.8 %, Facebook 60 %, and health applications
29.2 %. Mothers can access Wi-Fi as much as
89.2 %. The ability to navigate information
technology through HP was categorized as high
(70.8 %).

Table 2 depicts the association between factors
and readiness in Telehealth Prenatal Care. The
study found no link between age and readiness
(p = 0.278). However, there was a substantial
relationship between education and readiness,
with higher education levels indicating greater
readiness (p =0.028). Income was also strongly
linked withreadiness, with higher-income people
being more prepared for Telehealth prenatal
care (p = 0.002). While work status did not
demonstrate asignificant association (p=0.079),
further analysis may be required. These findings
highlight the need to consider education and
poverty levels when adopting telehealth services
for prenatal care.

DISCUSSION

Our present results indicate that Telehealth
readiness was relatively high up to 61.5 %
readiness, while a38.5 % was low. This indicates
that Telehealth applications can be developed
in rural areas in Indonesia. Telehealth can be
a solution for patients who cannot reach health
services directly or can be reached by patients
whoseresidences are farfromhealthservices (16).
In the current public health emergency, Telehealth
can maintain patient access and continuity of
care while minimizing the risk of COVID-19
transmission (9). Telehealth is an alternative
mode of service delivery that allows people
living in rural and remote areas to access health
care within their local communities. Telehealth
is the distribution of health-related services
and information via electronic information and
telecommunication technologies that utilize
information and communication technologies
such as telephone, videoconferencing,electronic
messaging, or digital monitoring to improve
health services (7). Itallows long-distance patient
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Table 1. Overview of Readiness on Prenatal Care Telehealth

Variable Category F %o
Readiness on Prenatal Care Telehealth Less 25 38.5
High 40 61.5
Sub Variable
Attitude Less 26 40
High 38 58.5
Necessity No need 3 4.6
Need 62 954
Desired means: 56 86.2
- Whatsapp 1 1.5
- E-mail 36 554
- Web Internet 29 44 .6
- Health Apps
Information Never get information 4 6.2
Get information 61 93,8
Resources
-Friend 10 154
-Television 18 27.7
-Internet 16 24.6
- Health Workers 4 6.2
- Social Media 29 44 .6
Access to Information Technology and the Less 11 169
Internet: Good 54 83.1
HP Ownership Doesn't have 0 0
Have:
1. With Family 12 18.5
2. Personal 53 81.5
Internet network No. 0 0
Yes 100 100
Wifi 12 18.5
Data cellphone 64 98.5
Internet network stability No stable 5 7.7
Stable 60 923
Ability to access platforms on the Internet Can't afford it 3 4.6
with a mobile phone
Can, through: 62 954
Wi-Fi access capability - WhatsApp 52 80.0
Navigation Capabilities with HP - Instagram 25 38.5
- Telegram 20 30.8
- Facebook 39 60.0
- Health apps 19 2902
Can't afford it 7 10.8
Can 58 89.2
Low 19 2902
High 46 70.8
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Table 2. Relationship between Determinants and Readiness
in Telehealth Prenatal Care

Variable f % P-value*
Age

Median 28 - 0.278
Range 16-42

Education

Primary School 6 9.20

Junior High School 25 38.5 0.028
High School or above 34 52.3

Income

Low 42 64.6 0.002
High 23 354

Work

Work 53 81.5 0.079
Does not work 12 18.5

*Chi-Square test

and clinician contact, care, advice, reminders,
education, intervention, monitoring, and remote
admissions. With the Internet and infrastructure
improvement, video conferencing, in particular,
improved the excellence of Telehealth delivery
in health services (17).

Telehealth programs overcome physical
barriers to provide patients and caregivers access
to convenient medical care, however, in the
process of implementing Telehealth, there are
still obstacles experienced by health workers
regarding the ability to implement Telehealth to
support the continuity of outpatient care during
the pandemic (18,19), by minimizing in-person
visits and reducing face-to-face contact between
physicians and patients, the use of virtual care
solutions can decrease the transmission of the
virus and also protect medical practitioners
from infection. The difficulties in implementing
telehealth solutions are also influenced by
financial and medical-legal considerations. In
addition, some of the physicians themselves are
troubled with technical difficulties, and many
issues concerning the decision-making capability
in this constellation, and the appropriate standards
of quality, safety, and privacy, that should be
maintained in such services. Telehealth has also
proven beneficial for inpatient care, specifically
to help balance clinical service provision with
surging demand across physical or geographic
boundaries, conserving personal protective

Gac Méd Caracas

equipment, and providing remote patients
connections to family and friends (20,21).
Telehealth has several key strengths that can
improve emergency response services when the
environment is in a biological hazard and during
infectious disease outbreaks (22).

This research showed that there was no
relationship between age and occupation factors
on PNC telehealth readiness; meanwhile, there
was a significant relationship between education
and income with readiness in PNC telehealth.
Several determinants such as characteristics
influence patient readiness for Telehealth.
Characteristics of the patient population, such
as age, education, occupation, and income, can
affect telehealth admissions (14).

CONCLUSION

Maternal readiness for Telehealth was
categorized as high. The results showed a
relationship between education and income
on maternal readiness on telehealth PNC and
no relationship between age, education, and
occupation on Telehealth PNC. It is hoped that
telehealth applications will be developed for PNC
practice because the community has proven to
be ready to carry out Telehealth.
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SUMMARY

Introduction: 7uberculosis (TB) is a wasting or
consumptiondisease which causes metabolic changes
in tuberculosis patients. The metabolic changes that
can occur are decreased appetite, micronutrient
malabsorption, and malnutrition. The purpose of this
research was to determine the differences in the result
of an oral combination of vitamins Bl, B6, and B12
supplementations on Interferon Gamma (IFN-y ) levels
and CD4+ T-cell counts in pulmonary tuberculosis
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patients receiving first-line Opioid Agonist Therapy
(OAT) compared to only OAT therapy.

Methods: The type of research used was experimental
research with a randomized pre-test and post-test
control group design. The samples were obtained
by purposive sampling. The sampling location was
at Health Public Center in East Java from Juli —
December 2019. The samples were divided into
two groups, the group of TB patients who received
first-line OAT supplementation with a combination
of vitamins Bl, B6 and B12 as the test group and the
group of TB patients who only received OAT as the
control group. In each group, the CD4+ T cell count
and IFN-y levels were quantified twice as pre and
post-test using flow cytometry and ELISA. The data
were analyzed with Mann-Whitney and Wilcoxon test
using a p-value of 0.05.

Results: The results showed a significant decrease in
IFN-y levels and an increase in the number of CD4+ T
cells in the test group compared to the control group.
Conclusion: Vitamins B1,B6 and B12 are recommended
to be given as a complementary treatment to OAT at
the public health center to increase the immunity of
TB patients. Health staff can play a role in enhancing
the compliance of TB patients toward medication.

Keywords: Supplementation vitamins Bl, B6, B12,
tuberculosis, OAT, CD4+ T cells and IFN y
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RESUMEN

Introduccion: La tuberculosis (TB) es una enfermedad
de desgaste o consumo que provoca cambios
metabdlicos en los enfermos de tuberculosis.
Los cambios metabolicos que pueden ocurrir
son disminucion del apetito, malabsorcion de
micronutrientes y desnutricion. El propdsito de esta
investigacion fue determinar las diferencias en el
resultado de la combinacion oral de suplementos de
vitaminas B1, B6y B12 sobre los niveles de interferon
gamma (IFN-y) y los recuentos de células T CD4+
en pacientes con tuberculosis pulmonar que reciben
terapia con agonista opioides (TAO) de primera linea
en comparacion con los que reciben solo terapia TAO.
Meétodos: El tipo de investigacion utilizado es la
investigacion experimental con un disefio de grupo
de control aleatorio antes y después de la prueba.
Las muestras se obtuvieron por muestreo intencional.
El lugar de muestreo en el Centro Piblico de Salud
en Java Oriental durante julio - diciembre de 2019.
Las muestras se dividieron en dos grupos, el grupo de
pacientes con TB que recibieron TAO de primera linea
conuna combinacionde suplementos de vitaminas Bl ,
B6y BI12 como el grupo de experimental y el grupo de
pacientes con TB que solo recibieron TAO como grupo
de control. En cada grupo, el recuento de las células
T CD4+ y los niveles de IFN-y se cuantificaron dos
veces,antesydespués de la prueba mediante citometria
de flujo y ELISA. Los datos fueron analizados con la
prueba de Mann-Whitney usando alfa 0.05.
Resultados: Los resultados mostraron una disminucion
significativa en los niveles de interferon gamma
(IFN-y) y un aumento en la cantidad de células T
CD4+ en el grupo experimental en comparacion con
el grupo de control.

Conclusion: Se recomienda administrar las vitaminas
Bl, B6 y BI2 como tratamiento suplementario del
TAO en el centro de salud publica para aumentar
la inmunidad de los pacientes con TB. El personal
de salud puede desemperiar un papel en la mejora
del cumplimiento de la medicacion por parte de los
pacientes con TB.

Palabras clave: Suplementacion de vitaminas Bl,
B6, B12, tuberculosis, TAO, células T CD4+, IFN y

INTRODUCTION

Tuberculosis (TB)is still ahealth problemin the
world even though control efforts with the DOTS
(Directly Observed Treatment Short Course
Chemotherapy) strategy have been implemented
in many countries (1,2). Tuberculosis is the third
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cause of death worldwide after HIV/AIDS and
Malaria (3). Globally in 2016, there were 10.4
million incident cases of tuberculosis (CI 8.8
million — 12 million),equivalent to 120 cases per
100 000 population. The five countries with the
highest incidence of cases are India, Indonesia,
China, the Philippines, and Pakistan (4). TB is
a wasting or consumption disease that causes
metabolic changes in tuberculosis patients.
The metabolic changes that occur are anabolic
blocks. An anabolic block is acondition in which
amino acids cannot be built into more complex
proteins. Metabolic changes that can occur are
decreased appetite, malabsorption of nutrients,
and malabsorption of micronutrients (5,6).

There are two relationships between
malnutrition and tuberculosis, namely, the effect
of tuberculosis on nutritional status and the effect
of malnutrition on the clinical manifestations
of tuberculosis due to a weak immune system.
Malnutritionis also asignificantrisk factor for the
onset of active tuberculosis,and malnutrition can
worsen the prognosis of TB disease. Malnutrition
affects cell-mediated immunity (CMI). CMI is
the body’s primary defense against TB (7). The
association between TB and undernutrition has
long been known. TB worsens undernutrition
and weakens immunity, thereby increasing the
likelihood of latent TB developing into active
disease. Based on World Health Organization
(WHO) data, 9.7 million individuals with
active TB in 2016 were in a catabolic state and
experienced weight loss, and some showed
signs of vitamin and mineral deficiencies at
diagnosis (8).

Based on these conditions, comprehensive
and thorough treatment of tuberculosis patients
must be carried out to increase the percentage
of successful treatment of tuberculosis
patients (9-11). The provision of nutritional
intake is also essential to note. Micronutrients
are needed for the body’s immune system to
function normally. A deficiency of micronutrients
can suppress immunity by affecting the innate
immune response, T cells and adaptive immune
response resulting in an imbalance (12). One of
the micronutrients that can be used to improve
the work and response of the body’s immunity is
the provision of vitamin intake (13). Inadequate
vitamin intake can lead to suppression of the
immune system and can increase the risk of
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infection. Administering vitamins B1, B6, and
B 12 can increase the number of T lymphocytes
and the activity of Natural Killer cells (NK
cells), both of which can trigger the release of
interferon-gamma (INF-v). Giving vitamins can
reduce the risk of recurrence of tuberculosis by
45 % and reduce the incidence of extrapulmonary
tuberculosis (14).

Recent research in 2019 suggested that the
combination of Opioid Agonist Therapy (OAT)
and vitamin D supplementation may improve the
success of TB treatment (15). Similarly, a study
in 2017 showed that administering Vitamin B1,
B6, and B12 along with probiotics could induce
an immune response involving interleukin-10
(IL-10) and interferon-gamma (IFN-v), which
are important in the immune defense against
infections (16). Building on these findings,
novel research in 2023 would be focused on
pulmonary TB patients and investigated the
effects of providing vitamin B1, B6, and B12
supplements, with and without OAT, on the
levels of IFN-y and CD4+ T-cell counts. Based
on this, this study aimed to analyze the effects
of oral supplementation of vitamins B1,B6, and
B12 with OAT and OAT alone on Interferon
Gamma (IFN-v) levels and CD4+ T-cell counts
in pulmonary tuberculosis patients.

METHODS

This was an experimental research with
quasi-experimental research with pre-and post-
test control group design. The population was
tuberculosis patients enrolled at Public Health
Center in East Java, with 34 samples taken
by purposive sampling. The inclusion criteria
were new TB patients for whom OAT was
never applied. The exclusion criteria are TB
patients with autoimmunity and comorbidities.
The samples were divided into two groups, TB
patients who received first-line OAT drugs with
a combination of vitamins B1, B6 and B12 as
supplements as the test group, and the TB patient
group who only received OAT drugs without
supplementation of vitamins B1,B6 and B12, as
the control group. Vitamins B1,B6and B12 used
in this study were in tablet form containing 100
mg B1, 100 mg B6 and 5000 mcg B12. Tablets
for vitamin B1, B6 and B12 preparations were
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produced by PT PnG Health, giving the treatment
group 1 tablet once a day for two months. The
sample collection was performed from July —
December 2019.

The samples were assessed for CD4+ T-cell
counts and IFN-v levels twice as a pre-test before
the patient’s administration of OAT and Post-Test
after patients were treated with OAT and Vitamins
B1,B6 and B12 for two months. Quantification
of IFN-v levels was carried out by using ELISA
assay at the Institute for Tropical Diseases (ITD)
Campus C,Airlangga University, and evaluation
of the number of CD4+ T cells was carried out by
using Flow Cytometry at the Pramita Laboratory
Surabaya. The CD4+ T-cell counts, and IFN-y
levels test were carried out immediately after
patients finished their OAT and Vitamins B1,B6
and B12 therapy for two months. The procedure
is shown in Figure 1.

This research has been declared ethically
feasible by the Health Research Ethical Clearance
Commission, Faculty of Dental Medicine,
Universitas Airlangga Number: 239/HRECC.
FODM/V/202. Before enrolling in the study,
patients were provided with detailed information
about the experiment and procedures, and they
were required to present signed informed consent
indicating their voluntary participation and

New TB Patients
Pre Test CD4 and IFN - v Pre Test CD4 and IFN - y
Examination Examination
Patients Are Given OAT and
Patitents Are Given Only OAT Vitamins B1. B6 and B12
Therapy For Two Months Therapy For Two Months

\/

| Post Test CD4 and IFN — v I

Examinations

y

Data Analyze

Result

Figure 1. Research Procedure
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understanding of the study’s objectives, potential
risks, and their right to withdraw at any time.

IFN-y ELISA assay

We prepared all reagents, working standards,
samples, and controls for the IFN-vy assay,
which was performed using an enzyme-linked
immunosorbent assay (ELISA) development kit
designed for the quantitative detection of IFN
Gamma/ Interferon Gamma (17). Briefly, 100 pLL
of Assay DiluentRD1-51 was added to each well,
followed by the addition of 100 uL of standard,
control, or sample into each well. The plate was
thoroughly mixed and then covered with the
provided sealer, incubating at room temperature
for 2 hours. Afterincubation,the contents of each
well were discarded, and washing was performed
by adding 400 pL of wash buffer into each well,
repeating the process three times for a total of
four washes. Following the final wash,the excess
wash buffer was removed by tapping the plate
upside down against a clean paper towel. Next,
200 upL of the conjugate was added into each
well, and the plate was once again covered with
anew sealer and incubated at room temperature
for 2 hours. Another round of washing was
performed. Subsequently, 200 pL of substrate
solution was added to each well, and the plate
was covered and incubated at room temperature
for 30 minutes, protected from sunlight. Finally,
50 uL of stop solution was added to each well,
leading to a color change from blue to yellow.
In cases where the color produced was green or
the color change appeared non-uniform, gentle
shaking was employed to ensure thorough mixing.
The optical density of each well was determined
within 30 minutes using the ELISA reader at 450
nm. The examination results were validated by
a clinical pathology specialist.

CD4+ T Cell Count

The number of CD4+ T cells was performed
by using Flow Cytometry (18). Trucount™
tubes were used for the assay. Briefly, the
method consisted, Add 50 pL of blood with
EDTA to the tube. Add 20 pL of CD4+ reagent.
The tube containing blood with EDTA, and
reagents was vortexed for 5 seconds and then
incubated for 15 minutes at room temperature.
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After 15 minutes, add 450 pL Facslyse, which
has been diluted with a ratio of 1:10. Vortex
for 5 seconds, then incubate for 15 minutes at
room temperature. The sample was ready to
be analyzed with Fluorescence-Activated Cell
Sorting (FACS), which is a technique used in
flow cytometry to physically separate cells based
on their fluorescent properties. During FACS,
the cells are first stained with fluorescent dyes
or antibodies that bind to specific molecules on
the cell surface. A clinical pathology specialist
validated the examination results.

Data Analysis

The data were analyzed as parametric data.
Data analysis was performed using the Wilcoxon
and Mann-Whitney statistical tests with a p-value
<0.05.

RESULTS

The total respondents were 34 patients. Table
1 shows that patient distribution according to
age was in the range of 12-25 years one patient
(2.9 %), ages 26-45 years 13 patients (38.4 %),
ages 46-65 years 19 patients (55, 8 %) and age>
65 years one patient (2.9 %). The respondents
who received the first-line OAT at the Arosbaya
Health Center that were male were 19 patients
(55.8 %) and female patients 15 (44.2 %). The
distribution of patients based on the results of
smears before giving vitamins shows that patients
with smear +1 results were two patients (5.88 %),
smear +2 were 14 patients (41.1 %), and smear
+3 were 18 patients (53.02 %).

Table 2 presents a comparison of IFN-v levels
and CD4+ cell counts between the control group
and the experimental group in both the pre-test
and post-test conditions. In the pre-test phase,
there was no statistically significant difference
in IFN-v levels between the control group (99 .46
ng/mL) and the experimental group (110.28 ng/
mL) with a p-value of 0.07. Similarly, the CD4+
cell counts did not show a statistically significant
difference in the pre-test, with the control group
at 257.18 cells/mm? and the experimental group
at 301.41 cells/mm? (p-value =0.12). However,
after the intervention, significant changes were
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observed. The control group’s IFN-v levels
decreased to 95.76 ng/mL (post-test) with a
p-value of 0.001, while the experimental group’s
IFN-v levels decreased to 90.44 ng/mL (post-
test) with a p-value of 0.005, both indicating
statistical significance. Moreover, the CD4+ cell
counts increased significantly in the post-test for
both groups. The control group showed a rise

to 260.95 cells/mm?® with a p-value of 0.003,
and the experimental group showed an increase
to 332.71 cells/mm?® with a p-value of 0.002.
These findings suggest that the intervention had
a significant impact on both IFN-v levels and
CD4+ cell counts in the experimental group,
compared to the control group.

Table 1. Patients Distributions characteristics

Characteristics

Frequency Percentage (%)

Age (Year)
12-25
26-45
46-65
>65
Total
Gender
Male
Female
Total
BTA test
+1

+2

+3

Total

13
19

34

19
15
34

14
18
34

29
384
55.8

29

100

55.8
442
100

5.88
41.1
53.02
100

Table 2. IFN-vy levels CD4+ Cell Counts in the control group and the test group

IFN-vy Levels (ng/mL) Pre -Test Post-Test p-value*
Control 99 .46 95.76 0.001
Experimental 110.28 90.44 0.005
P-value* 0.077 -

CD4+ Cell Counts (Cell/mm?) Pre-Test Post-Test p-value*
Control 257.18 260.95 0.003
Experimental 301.41 332.71 0.002
P-Value* 0.12 -

*Alpha = 0.05

DISCUSSION

Vitamins are organic compounds and essential
nutrients required by an organism in limited
amounts. An increasing number of studies have
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begun to explore the mechanisms by which
vitamins regulate immunity and their effects
as adjuvant to treat tuberculosis. Vitamin A,
D, and E are the most widely studied, and the
mechanisms by which they regulate immunity
have been partly elucidated (15,16).
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Vitamin B1 (thiamine) can produce a
protective immune response to limit the
survival of Mycobacterium tuberculosis in
macrophages (19). Thiamine can activate
peroxisome proliferator-activated receptor vy
(PPAR-v), part of the lipid-activated nuclear
receptor involved in innate immune cells’
differentiation and lipid metabolism, including
macrophages involved in the inflammatory
response (20). Within macrophages, PPAR -y will
integrate signals of metabolic and inflammatory
functions that play an essential role in regulating
the immune response and nutrient metabolism
during infection by M. tuberculosis (21). In the
regulation of receptors activated by PPAR-v,
thiamine promotes macrophage proliferationto a
classically activated phenotype via microbicidal
solid activity and increased TNF-alpha and IL-6.
In addition, thiamine can enhance mitochondrial
respiration and lipid metabolism to integrate
metabolic signals (20,22). PPAR-v is expressed
in large quantities in alveolar macrophages and
is essential for differentiation. The function
of PPAR-vy activation against mycobacterial
infection was shown to positively regulate
prostaglandin (PG) E2 production in infected
macrophages (23). Thus, PPAR-y activation
will increase cyclooxygenase (COX2) expression
and PGE2 production in macrophages infected
with M. tuberculosis so that macrophages will
become activated macrophages and can kill
M. tuberculosis more strongly (24). When
macrophages can kill bacteria, the infection will
gradually improve, and gamma interferon levels
will decrease (25.,26).

Vitamin B6is essential in synthesizing proteins
and nucleic acids so that it can affect the immune
system because antibodies and cytokines -
cytokines are formed from amino acids. Hence,
they require vitamin B6 as a coenzyme in their
metabolism (16,27). Studies conducted on
human subjects it was shown that a deficiency
of vitamin B6 could interfere with lymphocyte
maturation, growth, antibody production, and
T-cell activation. Gamma Interferon levels (22).
So,when the intake of B6is sufficient, the number
of immune cells will increase.

Vitamin B12 also plays arole in the metabolism
and proliferation of lymphocyte cells. Studies
conducted on human subjects found that a lack of
vitamin B 12 significantly decreased the number
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of CD4+ T lymphocytes (28,29). In addition,
an abnormal ratio of CD4+ T lymphocytes and
suppression of NK cells were found. In contrast,
other studies have shown that intramuscular
supplementation of vitamin B12 (500 pg daily for
two weeks) in humans improves the production of
CD4+ T lymphocytes and CD8+ T lymphocytes
and increases NK cell activity (30,31).

This study had limitations; the researchers
did not know about the nutritional status and
nutrition of the patients before. Researchers
also did not measure vitamin B levels in serum
before supplementing with vitamin B. Vitamin
B administration using only one dose does not
compare with several other doses and does not
compare with variations in the duration of vitamin
B supplementation. Researchers suggest giving
TB patients vitamins as a support for treatment in
addition to administering OAT. Administration
of vitamins can increase the body’s immunity in
TB patients, making TB treatment more optimal.

CONCLUSION

According tothe findings,adding vitamins B1,
B6, and B12 to standard OAT can considerably
reduce IFN-v levels and raise CD4+ T-cell counts
in patients. Vitamin supplementation can improve
tuberculosis treatment outcomes by increasing
immunological response. Tuberculosis patients
receiving OAT were advised to include these
vitamins as supplemental therapy. Vitamin
supplementation should be considered by
healthcare providers to improve immune function
and aid patient recovery. More research is
required to determine the appropriate quantity
and duration of vitamin supplementation and
any potential interactions or adverse effects.
Raising awareness among healthcare providers
about the benefits of vitamin supplementation in
tuberculosis management is also critical.
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SUMMARY

Introduction: The widely used method for
transformation was the heat shock method, which
was influenced by the time and temperature of heat
shocktreatment. However, there was a lack of research
on the optimal temperature for pGEM-T plasmid
transformation in Escherichia coli JM109. This study
uses the heat shock method to determine the optimum
temperature and time for pGEM-T transformation in
Escherichia coli JM109.

Methods: The research method used was a quasy
experimental. The researched unit was the plasmid
PGEM-T and Escherichia coli IM 109 competent cells,
with six treatment groups with temperature variations
of 35°C and 42°C, for 30, 60, and 90 seconds and
a controlled group that contained DNA insert. The
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transformed plasmids were cultured and then isolated
to assess the intensity of the plasmid bands on agarose
gel electrophoresis using ImageJ analysis.

Results: The results of the band width measurement
obtained the largest value of 44. 874-3.380 pixels in
the 42°C- 60-second treatment group. At the same
time, the results of measuring the intensity of the band
obtained the highest value of 2.2235 in the 42°C-
60-second treatment group.

Conclusion: The results indicate that the optimum
condition for pGEM-T transformation in Escherichia
coli IM109 was at 42 °C for 60 seconds.

Keywords: Recombinant, technology, transformation,
Escherichia coli JM109, imagedJ.

RESUMEN

Introduccion: El método ampliamente utilizado para
la transformacion fue el método de choque térmico,
que estuvo influenciado por el tiempo'y la temperatura
del tratamiento de choque térmico. Sin embargo,
existe falta de investigacion sobre la temperatura
optima para la transformacion del plasmido pGEM-T
en Escherichia coli JM109. Este estudio tiene como
objetivo determinar la temperaturay el tiempo optimo
para la transformacion de pGEM-T en Escherichia
coli IM 109 utilizando el método de choque térmico.
Métodos: El método de investigacion utilizado
Sfue un cuasi experimental. La unidad investigada
fue el plasmido pGEM-T y células competentes de
Escherichia coli IM 109, con 6 grupos de tratamiento
convariaciones de temperaturade 35°C y42°C por 30,
60y 90 segundos y un grupo controlado que contiene
inserto de ADN. Los pldsmidos transformados se
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cultivarony luego se aislaron para evaluar la intensidad
de las bandas de pldasmidos en la electroforesis en gel
de agarosa usando el andlisis ImageJ.

Resultados: Los resultados de la medicion del ancho
de banda obtuvieron el mayor valor de 44.874 y 3.380
pixeles en el grupo de tratamiento de 42 °C y 60
segundos. Mientras que los resultados de medir la
intensidad de la banda obtuvieron el mayor valor de
2,2235 enel grupo de tratamiento a42°C-60 segundos.
Conclusion: Los resultados indican que la condicion
optima para la transformacion de pGEM-T en
Escherichia coli JM109 fue a 42 °C durante 60
segundos.

Palabras clave: Recombinante, tecnologia,
transformacion, Escherichia coli JM109, imageJ.

INTRODUCTION

Gene cloning introduces foreign DNA or genes
to a host cell (bacteria, plant, or animal). This
process begins by the insertion of the gene into
the vector to form arecombinant DNA molecule.
Vectors acted as vehicles for inserting genes into
host cells to direct the DNA replication process
and the genes' proper (protein) expression (1,2).
The cloning process consisted of isolating the
gene, preparing the target DNA, inserting the
target DN A into the plasmid vector, transforming
the plasmid into the host cell, and then the host
cell produced protein (3). In the cloning stage
above,there was atransformation process,namely
inserting aplasmid containing the target gene into
the host cell. The transformation is the bacterial
ability to insert DNA into cells, and this ability
is used for the cloning process (4).

Plasmids were used as cloning vectors
by inserting target DNA into the plasmid to
form recombinant DNA. Cells transformed
with recombinant DNA plasmids were called
recombinant bacteria (5). Plasmids were
extrachromosomal molecules ranging from 1 kb
to more than 200 kb, circular, double-stranded,
and closed. The plasmid acted as an accessory
genetic unit in bacteria but could replicate
and pass on its properties separately from the
bacterial chromosome (6). Recombinant plasmid
transformation can be done using Escherichia coli
(E. coli)hostcells. E. coli bacteria can quickly
replicate and grow with simple or unique media,
making it easy to culture (7). Several strains of
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E. colican be used for transformation, namely .
coli DHS5a, E. coli BL21,E. coli IM109, and E.
coliHB101. The JIM109 strain was transformed
because it has a high efficiency above 10® CFU/
ug and sub-cloning efficiency above 107 CFU/
pg,including white and blue selection (8). While
other strains,suchas HB101, are used for vectors
thatdo notrequire white-blue selection,and BL.21
(DE3) can be used as protein expression vectors
under the control of the T7 promoter, such as the
PET vector (9).

The transformation mechanisminvolves DNA
and the cell surface, where the DN A will bind to the
membrane surface and pass through the cell wall
and membrane complex (10). Thetransformation
can be carried out by several methods, namely
heat shock and electroporation (7). The
transformation method that is widely used is
heat shock by heating at 42°C for 2 minutes so
that the plasmid can enter the bacterial cell (4).
This method has the principle that the plasmid
will enter the bacterial cell by shocking the high
temperature for a few seconds (11).

Giving cold and hot temperatures in the heat
shock method can disrupt the complexity of
the membrane. Low temperatures result in the
release of lipids from the bacterial cell membrane.
This repeated process results in the formation of
pores on the surface of the plasma membrane and
increases the transformation efficiency (12). After
the pores in the cell wall are open, incubation
is carried out with the plasmid, allowing the
plasmid to enter the bacterial cell. This process
is done by quickly moving the cells previously
incubated on ice to a warm temperature of 42°C
for 90 seconds. A heat shock incubation time
that is too long can cause membrane damage
and cell death. This process must be carried
out quickly and precisely so that the cells are
in shock. Rapid heating at 42°C creates a heat
gradient that causes a current to flow into the
cell, allowing the plasmid to enter the cell (4).

The transformation efficiency of the heat shock
method is affected by the time and temperature
of the heat shock treatment. Several studies
have shown different temperatures and times
depending on the type of plasmid used and
the treatment used on competent cells. Some
of the optimal temperatures and times are the
pUC19 plasmid at 42°C for 30 seconds, and the
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second optimal is the treatment at 37°C (13),
the pRGEB32 plasmid at 55°C for 30 seconds
(14),42°C for 45 seconds (15), plasmid pUC19
at 35°C for 25 seconds (16). The optimum
temperature and time will differ depending on
the type of plasmid. However, there has been not
enough research on the optimum temperature of
PGEM-T plasmid transformation in Escherichia
coli JM109. Based on the preceding description,
this study aimed at optimizing the temperature
and transformation time of pGEM-T using the
heat shock method on E. coli IM109. The heat
shock procedure was implemented with various
time and temperature variables to ascertain the
optimal temperature and time parameters for
successfully transforming the pGEM-T plasmid
into E. coli JM109 bacteria.

METHODS

Design Study

This research was conducted in the Biology
Molecular Laboratory of Polytechnic of the
Ministry of Health Bandung. This Study was a
form of quasi experimental.

Samples

The researched unit was the pGEM-T plasmid
and E. coli JM 109 competent cells obtained from
the Promega pGEM-T easy kit. Two temperature
variations were used, namely 42° C and 35° C,
and 3-time variations of 30, 60, and 90 seconds.
Hence, the treatment groups in this study consisted
of 6 treatment groups and a controlled group.

Data Collection

The data used in this study was primary data
by conducting pGEM-T plasmid transformation
experiments on E. coli JM109 with heat shock
temperatures of 42° C and 35° C with variations
in time of 30, 60, and 90 seconds. There were
six treatment groups based on the variation in
temperature and time. After the transformation
process,the bacterial cells were cultured,and then
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grown colonies were observed through blue and
white selection and then used. Electrophoresis
was applied to assess the migration of the
transformation results. The quality of the
transformation results was evaluated from the
bands formed and measured using the ImagelJ
software to measure the area and intensity of
the plasmid bands. Bands were quantified using
the Image]J software by using the “analyze gels”
menu, and then lanes were plotted to obtain band
width graphs. Then, this graph was connected
to obtain the Region of Interest (ROI) section,
and the “magic wand tool” menu was selected to
quantify the width of the plasmid band. To obtain
the intensity value, the percentage of intensity
needed to be obtained. This was done by using
the “analyze gels” menu and selecting the “label
peaks” option. Then, the percentage of intensity
for each variation was divided by the control
to produce the intensity value. Band intensity
describes the optimality of the transformation
using a specific temperature and time. A higher
band width and intensity will indicate a higher
level of optimality.

RESULTS

The experiment utilized the blue and white
selection procedure to assess colony appearance.
In the control group, white colonies indicated
successful DNA insertion, while the treatment
group showed blue colonies without DN A inserts.
Figure 1 visually presents the distinct colony
differentiation between the control and treatment
groups. Table 1 quantitatively displays the
number of blue colonies, with the treatment group
at42°C for 60 seconds showing the highest count
and the group at 42°C for 90 seconds having the
lowest count. Thus, it can be concluded that the
42°C for 60 seconds treatment group exhibited
the most optimal colony growth.

The isolates obtained after plasmid isolation
was then observed for migration using 0.4 %
agarose gel electrophoresis. The corresponding
results are presented in Figure 2. The treatment
group that contained plasmids without DNA
inserts migrated faster than the controlled
contained DNA inserts. The results of plasmid
migration are shown in Figure 2.
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42°C 30 seconds

42°(5 60 seconds 42°C 90 seconds

35°C 90 seconds

Figure 1. Blue and White Selection Results (1) Blue
Colonies, (2) White Colonies.

The control group band was above the
treatment group because the migration speed
was slower than the treatment group band. This
is due to the presence of a 542 bp DNA insert
which increased the molecular weight of the
plasmid. The migration bands formed were read
using electrophoresis and UV transilluminators
and then analyzed using ImagelJ software. The
data obtained from the analysis using Imagel
are in the form of band area and percent band
intensity. The data was analyzed using ImageJ,
as presented in Table 2.

Table 2. Results of Agarose Gel Analysis with ImagelJ

Table 1. Number of Colonies of Treatment Group

Total Blue
Colonies

Total White
Colonies

No. Treatment
Group

Control 9
42°C 30 seconds -
42°C 60 seconds -
42°C 90 seconds -
35°C 30 seconds -
35°C 60 seconds -
35°C 90 seconds -

NNk W=
o
— = A NN AW

Figure 2. Electrophoresis results with UV transilluminator
readings (1) Positive control, (2) Temperature 42°C 30
seconds, (3) Temperature 42°C 60 seconds (4) Temperature
42°C 90 seconds, (5) Temperature 35 °C 30 seconds, (6)
Temperature 35°C 60 seconds, (7) Temperature 35°C 90
seconds.

The band’s intensity was calculated by
comparing the treatment group’s intensity with the
control groups. Descriptive statistical tests were
conducted to determine the largest band width
and band intensity. Table 3 presents the results,

No Treatment group Band Width (pixel) % Intensity Intensity

1 Control 20182.388 9.969 1

2 Temperature 42°C 30 seconds 32090.338 15.852 1.590129401
3 Temperature 42°C 60 seconds 44874 .338 22.166 2.223492828
4 Temperature 42°C 90 seconds 12158.066 6.006 0.60246765
5 Temperature 35°C 30 seconds 36370.995 17.966 1.802186779
6 Temperature 35°C 60 seconds 26894.409 13.285 1.332631157
7 Temperature 35°C 90 seconds 26894.409 14.475 1.480188585
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showing that the treatment group at 42°C for 60
seconds had the largest band width and highest
intensity. The maximum band width recorded
was 44874 .3380 pixels, while the highest band

Table 3. Descriptive Test Results

intensity was 2.2235. In contrast, the treatment
group at 42°C for 90 seconds had the smallest
band width of 12158.0660 pixels and the lowest
band intensity of 0.6025.

Total Treatment Minimum Maximum Mean
Band Width 6 12158.0660 44874 .3380 29880.425833
Band Intensity 6 0.6025 2.2235 1.505183
DISCUSSION

Blue-white screening offers a convenient and
potentmethod fordistinguishing bacterial colonies
or phage plaques with a cloning vector carrying
inserted DNA from those harboring empty
vectors devoid of insert DNA. The approach
relies on developing a blue pigment when beta-
galactosidase facilitates the breakdown of the
synthetic substrate X-gal through hydrolysis.
Hydrolysis of X-gal (5-bromo-4-chloro-3-
indolyl-p3-D-galactoside) produces galactose
and 5-bromo-4-chloro-3-hydroxyindole. E. coli
colonies lacking DNA inserts will exhibit a blue
colourdue to the expression of beta-galactosidase.
In contrast, colonies carrying DNA inserts will
appear white as they lack the production of active
enzymes (16). In the study, the control group
yielded both blue and white colonies, indicating
the presence or absence of DNA inserts. On the
other hand, the treatment group produced solely
blue colonies, signifying the absence of DNA
inserts. The readings obtained using the UV
transilluminator revealed bands in all treatment
groups, which exhibited faster migration than the
control group. Plasmids in the treatment group
moved faster because the molecular weight was
lighter without a DNA insert. Meanwhile, the
positive control had slower migration due to the
increased molecular size in the presence of a
542 bp DNA insert. This is because large DNA
fragments migrate slower than smaller DNA
fragments (17-19).

The obtained readings were analyzed using
ImagelJ to determine the largest band area and
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highest band intensity. Following the analysis,
the data was acquired regarding band area and
percentage of band intensity (20). The band
intensity value was obtained by dividing the
percentage of band intensity in the treatment
group by the percent intensity of the control
band. After calculating the intensity, the band
intensity data were obtained for the control and
each treatment group. Band width and band
intensity indicates the DNA quantity, or in this
case, the plasmid content within the isolate (21).
Descriptive tests were applied to the band area and
intensity to identify the largest value, indicating
a higher number of plasmids and representing
the most optimal treatment group.

The key to successful transformation lies
in using chemically treated competent cells,
such as CaCl, treated cells, which enhance
the permeability of the E. coli cell membrane
and facilitate the entry of plasmids into the
cells. Previous studies have demonstrated that
competent cells of E. coli strains BL21 (BE3),
JM109, TG1, and HB101 exhibited optimal
transformation efficiency when subjected to
CaCl, treatment(22,23). Inaddition,recombinant
plasmid DNA is needed to be transformed into
cells. Plasmids usually encode antibiotic-resistant
genes to differentiate them from non-recombinant
bacterial cells so that E. coli that already contains
recombinant plasmids will be resistant to
antibiotics (24,25). This study used competent
cells that had been added with CaCl, and was the
most optimal treatment for competent cells (24).
As for the recombinant plasmid, this study used
the pGEM-T plasmid, which is resistant to the
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antibiotic ampicillin and is observable from the
blue and white selection results.

Inthe heatshock processinvolving temperature
changes, E. coli cells responded to heat shock
by inducing heat-shock protein (HSP) (26).
This protein allowed cells to survive under
stress conditions due to temperature (27). Heat
shock protein acted as a chaperone which helped
fold proteins in cells so that cells were not
damaged when exposed to heat. The factor 632
(sigma-32) controlled this heat shock response,
encoded by the rpoH gene. Regulon 632 could
be classified as molecular chaperones and ATP-
dependent proteases. Molecular chaperones,
including DnaK-DnaJ-GrpE and GroEL-GroES,
facilitated better folding of newly synthesized
polypeptides and helped repair protein damage
due to temperature (28). Heat shock proteases
such as CIpP, Lon, and HfIB degraded misfolded
proteins, which chaperones could not help (29).
HSP chaperones and proteases played a role
in protecting cells and protein folding under
conditions of increased temperature (30).

DnaK-DnaJ-GrpE and GroEL-GroES were
chaperones with the best characteristics found
in E. coli. Other chaperones were Clp ATPases
(ClpB,ClpX,and ClpY),Hsp90 HtpG homologs,
and small Hsps (sHsps), IbpA, and IbpB (31).
DnaK and GrpE were essential for the growth
of E. coli at a temperature of around 43°C (32).
GrpE allowed E. coli to grow at a maximum
temperature of 43.5 °C (33). Meanwhile, ClpB
was given a temperature of 42°C then grown at
a temperature of 30°C, showing the results of
growing atamaximum high temperature of 50°C.
So,ClpB protected E. coli cells from lethal effects
due to very high temperatures (31). ClpA could
maintain cells up to 46°C, while the chaperone
GroES30 could maintain cellular integrity and cell
viability at 42-46°C. However, this chaperone
could not maintain cell viability at 50°C, causing
cell death (34).

This study employed heat shock treatments
at 42°C and 35°C to determine the optimal
temperature. The assessment was based on
parameters such as colony count, band area, and
intensity, with the optimal temperature identified
as 42°C. At this temperature, the growth of E.
coli was found to be favorable, primarily due to
specific heat shock proteins, including DnaK,
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GrpE, ClpB, ClpA, and chaperone GroES30.
Moreover,the presence of sHsps (small heat shock
proteins) and Hsp90s (heat shock protein 90s)
played a vital role in maintaining partially folded
proteins in aconformation that can be reactivated
through their interaction with Hsp70s (35).

It is essential to consider the temperature
during the transformation process,as excessively
high temperatures can result in cell death (4). At
42°C, forming larger and more membrane pores
facilitates the entry of plasmids into bacterial cells.
Heat shock induces the release of lipids from the
outer membrane and reduces the potential of the
inner membrane, allowing plasmids to enter E.
colibacteria (12). Moreover, heat shock proteins
such as DnaK,GrpE,ClpB,CIpA , and chaperone
GroES30 effectively protect E. colicells (35,36).
In this study, the treatment group subjected to
heat shock at 42°C for 60 seconds demonstrated
the highest number of colonies, the largest band
area measuring 44874.3380 pixels, and the
highest band intensity of 2.2235. Therefore, the
treatment group at 42°C represents the optimum
temperature for plasmid transformation.

The duration of the transformation process
can significantly impact its efficiency. During
the heat shock stage, the bacterial cell membrane
opens its pores to facilitate the entry of the
plasmid. If the duration is too short, the plasmid
may not fully enter the E. coli cell, resulting in
lower efficiency. On the other hand, if the pore
opening time is too long, it can lead to membrane
damage and cell death (4). In this study, the
treatment group subjected to heat shock at 42°C
for 60 seconds exhibited the highest number
of colonies, the largest band area measuring
44874 .3380 pixels, and the highest band
intensity of 2.2235. Therefore, the 60-second
transformation treatment group proved optimal
for allowing the plasmid to enter E. coli cells
without compromising viability.

CONCLUSIONS

The results indicate that the optimum
temperaturein this study was42°C,and the optimal
time was 60 seconds. This conclusion was drawn
based on the highestnumber of colonies observed,
which amounted to 12 colonies, the largest band
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width recorded, measuring 44874.3380 pixels,
and the highest intensity observed, reaching
2.2235. Researchers and laboratory technicians
should consider this optimal condition to improve
plasmid transformation experiments’ efficiency

and success rate.

Further studies can explore

variations in other parameters or combinations
to optimize the transformation process and
validate these findings in different £. coli strains
or plasmids.
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SUMMARY

Introduction: Syzigium cumini has been known to have
an anti-microbial effect and is traditionally used as
medicine for some human diseases. However, only a
few studies were done onwater extracts of these leaves.
This study aimed to elucidate the minimum inhibition
concentration (MIC) and minimum bactericidal
concentration (MBC) of water extract of Syzigium
cumini leaves against Porphyromonas gingivalis that
represent periodontopathic bacteria.

Methods: S. cumini leaves were collected from local
farms. The leaves were washed and dried. Water
extraction was performed to collect the compound,
then was diluted into concentrations of 1 %, 2.5 %,
5%,7.5,10%,12.5 %, 15 %,and 20 %. The bacteria
were grown in triplicates agar blood and then put in
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the anaerobic jar to incubate for 48 hours at 37°C.
Disc Diffusion test, MIC, and MBC were performed.
Result: The anti-microbial disc diffusion test of S.
cumini extract against P. gingivalis indicated by
the presence of a 6.9 + 0.14 mm clear area around
the extract starting at a concentration of 7.5 %, and
13.6+0.32 mm at a concentration 20 %. The minimum
inhibition concentration of S. cumini was 0.156 %.
The clear sight starting from the 6" well indicates that
there was no growth of bacteria. After incubation for
2x24 hours, there was no growth of bacteria on the agar
blood with a 2.5 % concentration of S. cumini extract.
Conclusion: Aqueous extract of S. cumini leaves
has an anti-microbial potential effect against
Periodontophatic bacteria which was represented
by Porphyromonas gingivalis. Further research
on Syzigium cumini leaves at the molecular level is
advisable.

Keywords: Syzigium cumini, Porphyromonas
gingivalis, Human diseases.

RESUMEN

Introduccion: Se sabe que Syzigium cumini tiene un
efecto antimicrobianoy se usa tradicionalmente como
medicamento para algunas enfermedades humanas.
Sinembargo, solo se hanrealizado unos pocos estudios
en los extractos acuosas de estas hojas. Este estudio
tuvo como objetivo dilucidar la concentracion minima
de inhibicion (CMI) y la concentracion minima
bactericida (CMB) del extracto acuoso de hojas de
Syzigium cumini contra Porphyromonas gingivalis que
representan bacterias periodontopdticas.
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Métodos: Se recolectaron hojas de S. cuminide fincas
locales. Las hojas se lavaron y secaron. Se realizo
extraccion con agua para recolectar el compuesto,
luego se diluyo en concentraciones de 1 %, 2,5 %,
5%,7,5,10 %, 12,5 %, 15 % y 20 %. Las bacterias
se cultivaron en sangre de agar por triplicado y luego
se colocaron en la jarra anaerobia para incubar
durante 48 horas a 37°C. Se ha realizado la prueba
de difusion en disco, MIC y MBC.

Resultado: La prueba de difusion de disco
antimicrobiano del extracto de S. cumini contra P.
gingivalis indico la presencia de un drea clara de
6,9 + 0,14 mm alrededor del extracto a partir de una
concentracion de 7,5 % y de 13,6 + 0,32 mm a una
concentracion de 20 %. La concentracion minima de
inhibicionde S. cumini fue de 0,156 %. La vista clara
apartirde los pozos 6, indica que no hubo crecimiento
de bacterias. Después de incubar durante 2x24 horas,
no hubo crecimiento de bacterias en el agar sangre con
una concentraciondel 2,5 % de extracto de S. cumini.
Conclusion: El extracto acuoso de las hojas de S.
cumini tiene potencial efecto antimicrobiano contra
las bacterias periodontofagas representadas por
Porphyromonas gingivalis. Se recomienda realizar
mds investigaciones sobre las hojas de Syzigium cumini
a nivel molecular.

Palabras clave: Syzigium cumini, Porphyromonas
gingivalis, enfermedades humanas.

INTRODUCTION

Globally gingivitis is inflammation of the gum
that affects more than 90 % of the population and
is found in 70.4 % of children ages 5-15 years
old (1). According to an Indonesian basic health
survey in 2018, the prevalence of periodontitis
starting from age 15 to 65 -year-old was more
than 67.8 % (2). The inflammation mainly occurs
because of dental plaque as bacterial biofilm
surrounding the gum. Untreated gingivitis
will cause periodontitis, alveolar bone damage
and tooth loss. Dental plaque is a biofilm that
attaches to the dental surface due to neglect of
oral hygiene (3). During the development of
gingivitis, the microfloraincreases in the number
of species (4).

To prevent the expansion of biofilm into
subgingival,removal of the supragingival biofilm
and rebalancing a microflora by adequate home
oral hygiene and by professional cleaning will
eliminate gingivitis (5). As an adjunct to other
oral hygiene measures such as tooth brushing and
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flossing, antiseptic mouthwash has been used to
prevent and treat gingivitis. Some medication
against gingivitis bacteria,such as metronidazole
gel has been used to treat periodontitis (6).

Black-pigmented anaerobic gram-negative
bacilli cause chronic gingivitis (7,8). It is
characterized by brown or black pigment
on agar blood. As an agent of periodontal
disease (periodontopathic organism), one of the
black-pigmented anaerobic is Porphyromonas
gingivalis (5). The main colonization in
the oropharynx and found almost solely at
subgingival sites (5,6). P. gingivalis is non-
motile, saccharolytic, and looks cox-shaped
until it is short-lived. The initial stage of
gingivitis is the colonization of this bacterium
in the gingiva sulcus (7). At first, the bacteria
colonize the periodontal environment and then
attach to the layer of the surface of the tooth.
P. gingivalis is found in the saliva layer on the
surface of the tooth (7). This bacterium plays
a very important role in virulence through the
adhesion process with the human cells, able
to inhibit the production of IL-8 by epithelial
cells that can make the microorganisms avoid
polymorphonuclear leukocytes, and the bacterial
enzymes can facilitate tissue damage (7). There
are some drugs to avoid the severity. However,
antimicrobial resistance in patients worldwideis a
global concern. Traditional medicine is therising
alternative medicine to overcome the hassle.

EugeniaJambolana (Syzygium cumini) belongs
to the family Myrtaceace. Syzigium cumini is a
green tropical plant widely grown in Bangladesh,
Pakistan, India, South America, Madagascar,
Malaysia,Phlipina,and Indonesia (8). The plant
has many names such as Duwet, Jamblang, Java
plum, Jamun, Guava rivet, Indian Blackberry,
and many more local names. The fruit taste is
sweet-sour, and the color is purple when ripped.
Based on empirical utilization, most of this plant
has long been known as a traditional medicinal
plant, especially for diabetes. The leaves are
used to strengthen teeth and gums, treat vaginal
discharge, abdominal pain, fever, gastropathy,
dermopathy, and constipation, and inhibit the
disposal of blood in the stool (9). Syzigium cumini
fruits are edible, but seasonal. The leaves are
available in all seasons, then it’s easy to have as
medicinal ingredients.
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Some studies report that the stems,leaves,and
fruits of S. cumini have activity as antioxidants,
anti-inflammatories, antihelminthic, anticancer,
antibacterial, and antidiabetic (10). The
phytochemical and antioxidant effects of S.
cumini show the presence of alkaloids, steroids,
saponins, cardiac glycosides, carbohydrates,
proteins, tannins, and phenols (11). Compared
to other solvents in the percolation method,
water extraction of these leaves resulted in the
highest percentage of phenol and antioxidant
capacity (12). S. cumini leaves have anti-
microbial effects against gram-positive and
gram-negative bacteria such as Pseudomonas
aeruginosa, Klebsiella pneumoniae, and
Staphylococcus aureus (11,13,14) and some
multidrug-resistant pathogenic bacteria (15). This
study aimed to assess the minimum inhibition
concentration (MIC) and minimum bactericidal
concentration (MBC) of the water extract
leaves against Porphyromonas gingivalis as a
periodontophatic microorganism.

METHODS

This in vitro study was an experimental study
conducted at a microbiology laboratory. The
variables were water extraction of Syzigium
cumini leaves and oral microbiota representing
periodontopathic bacteria Porphyromonas
gingivalis.

Extraction

S. cumini leaves were collected from local
farms in Sukorejo, Wonosobo, Central Java,
Indonesia. The area longitude is 109.98, latitude
-7.14,and elevation 3 527 feet. The leaves were
washed under the tap water for 15 minutes to
clean up, then dried in the oven at 50°C for 3
days. The dried leaves were crushed into powder.

The dried leaves powder was soaked in water
at a concentration of 10 % w/v, equal to 25 g
of powder in 250 mL of water in a cone flask,
then shaken at 120 rpm, 27°C using an incubator
shaker. After 24 hours, the solvent was filtered
using Whatman No 1 and vacuumed filter to
separate the extract from the solvent. The filtrate
was centrifuged at 5 000 rpm for 10 minutes, at
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27°C to separate the supernatant completely. The
supernatant was then piped out,leaving residue on
the bottom of the centrifuge tube. The collected
solvents were then dried using arotary evaporator
(IKARV8 model)until dry. The collected extract
was left under the smoke hood for 2 days until
the solvent completely evaporated. The yield
was then collected and stored at -20°C before
further analysis. The extract was diluted into
concentrationsof 1 %,2.5 %.,5 %,7.5 %, 10 %,
12.5 %, 15 % and 20 %.

Anti-microbial Disk Diffusion Test.

Freeze-dried cultures of P. gingivalis ATCCA
33277 have been purchased. The bacteria were
grown in triplicates of agar blood and then put in
the anaerobic jar to incubate for 48 hours at 37°C.
The holes were made by punching the prepared
agarblood using asterile tube. Then it was placed
each concentration of extract into each hole,then
put all covered plates into an anaerobic jar. The
agarblood was leftin the anaerobic jar for 2 days.
The data collection was done by determining
the clear area from the bacteria-free around the
hole. It was measured the diameter of the free
area using a gauge on each plate. The hole with
chlorhexidine was used as a control. Zones of
microbial growth inhibitions were recorded at
24 and 48 hours.

Minimum inhibitory concentration test (MIC)

The minimum inhibitory concentration (MIC)
was performed by microdilution technique using 6
rows on 72 wells of microtiter plates and Mueller
Hinton Broth (MHH) as a medium. According
to the Clinical & Laboratory Standards Institute
(CLSI), 100 mL MHB was added to all wells.
On the first to third rows microtiter plates were
added 100 mL of extract and then homogenized.
The extract concentration on the first wells was
5 %, then reduce a half accordingly until the
tenth wells. Therefore, the concentration of
the extract was 5 %; 2.5 %; 1.25 %; 0.625 %;
0.3125 %,0.156 %;0.078 % ,0.039 %,0.0195 %,
and 0.00975 %, respectively. Next, from the
fourth to the sixth rows microtiter plates added
100 mL of chlorhexidine. Inserted bacteria
into the well’s microtiter plates as much as 10°
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Mc Farland. The microplates were placed in
an anaerobic jar and incubated for 48 hours at
37°C. The visual examination was carried out
to determine the MIC that can be seen from the
absence of bacterial growth.

Minimum Bactericidal Concentration Test (MBC)

Planting the inoculum from the clear well into
MHA and incubating anaerobically for 48 h at
37°C. MBC was determined by assessing at the
minimal concentration of extracts in which there
was no growth of bacteria in the MHA.

RESULTS

The activity of S. cumini extracts against P.
gingivalis was indicated by the presence of a 6.9
+0.14mm clear area around the extract starting at
a concentration of 7.5 %. At 20 % concentration,
the clear zone was 13.6+0.32 mm. The results of
the anti-bacterial testby disk diffusion test method
(Kirby Bauer method) are presented in Table 1.

The result of the anti-microbial activity extract
S. cumini against P. gingivalis can be seen in
Table 2.

Table 1

The diameter of the clear zone area in response to Syzigium cumini (leaves)

Water extract (%) R1 R2 R3 Mean SD Diameter of
clear zone
(mm)
1 0 0 0 - - -
2.5 0 0 0 - - -
5 0 0 0 - - -
7.5 7 6.8 0 6.9 0.14 6.9 +0.14
10 11.2 11.1 11.8 114 0.38 11.4 +0.38
12.5 12.6 12.5 12.9 12.7 0.21 12.7 £0.21
15 12.9 12.3 13.2 12.8 0.46 12.78+0.46
20 13.8 13.2 13.7 13.6 0.32 13.6 +0.32
CHX % R1 R2 R3 Mean SD Diameter of
clear zone
(mm)
0.2 22.1 20.5 22.8 21.8 1.18 21.8+1.18
Table 2
Minimum Inhibitory Concentration and Minimum Bactericidal Concentration
Bacteria Test Concentration (%)
Sample C(-) C(+) 0.00975 0.0195 0.039 0.078125 0.15625 0.3125 0.625 125 25 5 MIC MBC
Water
extract () () (+) (COINCY! +) ©) Q) Q) Q) ©) Q)
G H & (COINCY! +) ©) Q) Q) Q) ©) - 015 25
G H & (COINCY! +) ©) Q) Q) Q) ©) Q)
P. Test Concentration (%)
Gingivalis Sample C(-) C(+) 9.77 0.000 0.000 0.000 0.001 0.003 0.006 001 0.025 005 MIC MBC
E-05 195 391 781 563 125 25 25
G H & +) ) Q) ) Q) Q) Q) Q) Q)
CHX G H & +) ) Q) ) Q) Q) Q) ) (=) 0.0004 0.0008
G H & +) ©) Q) ©) Q) Q) Q) ) Q)

(+): bacteria growing.
(-): bacteria do not grow.
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DISCUSSION

S. cumini leaves extract has anti-microbial
effects on anaerobic bacteria and anaerobic
facultative bacteria such as Staphylococcus
aureus and Escherichia coli (15,16). However,
the best way to extract Syzigium cumini has not
been much explored (17-19). The potential water-
based extraction was better than methanol extract
and petroleum ether against four types of bacteria,
such as Staphylococcus aureus, Escherichia coli,
Pseudomonas aeruginosa, and Bacillus subitils,
and two types of fungi (Aspergillus niger, and
Candida albicans) (17). Thisis reinforced by the
results of Sukmasari et al. (12) which stated that
out of some solvents in the percolation method,
the water extract of Sygyzium cumini leaves has
a total phenolic content and better antioxidant
capacity. Supporting by a previous study on some
oral microbiota (11,15). The aqueous extracts
of S. cumini leaves in this study demonstrated
antibacterial activity against P. gingivalis
as one of the dominant black-pigmented or
periodontopathic bacteria that cause periodontal
diseases through the MIC and MBC test.

The extracts used in the disc diffusion test
study exhibited antibacterial activity starting at a
concentration of 7.5 % and 20 % concentration,
the clear zone was 13.6+0.32 mm. To support
the disc diffusion test, the broth microdilution test
method found out the minimum concentration
of S. cumini leaf extract against P. gingivalis
bacteria was 0.156 % and the concentration of
bactericide activity at least at a concentration of
2.5 %. Therefore ,these results show that S. cumini
leaves have antibacterial power,especially against
anaerobic bacteria. This antibacterial activity
may be attributed to the alkaloids, glycosides,
steroids, terpenoids, saponins, flavonoids, and
perhaps resins since these secondary metabolites
were detected in the extracts (10,12,20,21).

The aqueous extract of S. cumini leaves has
a potential effect to be used as an anti-microbial
agent on black pigmented or periodontopathic
bacteria which represent by Porphyromonas
gingivalis, even though chlorhexidine solution
presents a wide spectrum anti-microbial
action (22). Therefore, further laboratory and
clinical studies are required to determine its
potency and safety at a molecular level.

Gac Méd Caracas

CONCLUSION

Aqueous extract of S. cumini leaves has the
potential effect to be used as an anti-microbial
agent on Periodontophatic bacteria which
represent by Porphyromonas gingivalis.

Acknowledgement

We are fully appreciative of all the researchers
who contributed to the study. We are grateful
to have grants from the Indonesian Ministry of
Health (Risbinakes).

REFERENCES

1. Krismariono A, Setiawatiec EM, Rachmawati RY,
Setiawan YA, Padmarini HN, Apriliyanti NA.
Antibacterial Activity of Water Hyacinth (Eichhornia
Crassipes) Leaf Extract Against Bacterial Plaque
from Gingivitis Patients. J Int Dent Med Res.
2022;15(3):966-971.

2. Nelwan SC, Nugraha RA, Endaryanto A, Dewi F,
Nuraini P, Tedjosasongko U, et al. Effect of scaling
and root planing on level of immunoglobulin E and
immunoglobulin G4 in children with gingivitis and
house-dust mite allergy: A pilotrandomised controlled
trial. Singapore Dent J. 2019;39(1):21-31.

3. Sitanaya R, Lesmana H, Sunariani J, Harjanto JM,
Achmad H, Irayani S, et al. The Role of Mastication
in Improving TGF-f3 Levels on the Inhibition of
Streptococcus sanguinis and Streptococcus mutans in
Gingivitis. J Int Dent Med Res. 2022;15(1):268-273.

4. Firdaus R, Harryadi CI, Kurnia S, Krismariono A.
Inhibitory effect of lemongrass extract (Cymbopogon
citratus) in supragingival plaque bacterial growth for
gingivitis patient: A research study. J Int Oral Heal.
2022;14(3):324-330.

5. Susilawati, Bramantoro T, Setyowati D, Olivia KL.
Research article the miswak (Salvadora persica)
chewing stick: Muslim consumer behavior of halal oral
hygiene product. IntJ Pharm Res. 2020;12(4):2745-
2750.

6. Setijanto R, Rahayu M, Bramantoro T, Wening G,
Rudhanton R, Ramadhani A. Gingival Inflammation
in 2 Phases of Menstrual Cycle and its Relation to
Oral Hygiene of Female Dentistry Students. J Int
Oral Heal. 2019;11(6):388-392.

7. Acob JRU, Dewi YS, Arifin H. Five Cs as reflective
learning attitude among Philippines nursing students.
J Ners. 2022;17(2):161-167.

S557



10.

11.

12.

13.

14.

15.

S558

ANTI-MICROBIAL ACTIVITIES OF SYZIGIUM CUMINI LEAVES

How Y-H, Yeo S-K. Oral probiotic and its delivery
carriers to improve oral health: A review. Microbiol
(United Kingdom). 2021;167(8).

Jubair N, Rajagopal M, Chinnappan S, Abdullah NB,
Fatima A. Review on the Antibacterial Mechanism
of Plant-Derived Compounds against Multidrug-
Resistant Bacteria (MDR). Evidence-based
Complement Altern Med. 2021;2021.

Alam MR, Rahman A Bin, Moniruzzaman M, Kadir
MF, Haque MA, Alvi MRUH, et al. Evaluation of
antidiabetic phytochemicals in Syzygium cumini
(L.) Skeels (Family: Myrtaceae). J Appl Pharm Sci.
2012;2(10):094-098.

Kumar D, Arora S, Alam M. Pharmacognostical
Standardization and Antimicrobial Activity of Leaves
of Syzygium cumini (Linn.) From Various Region of
North India. Int Res J Pharm. 2014;5(2):62-65.

Sukmasari S,Mohd FN,Doolaanea AA,Qader OAJA,
Rahman MNA. Total phenolic content, flavonoid
content, and antioxidant capacity of Syzygium cumini
(L.)skeelsleaves grownin Wonosobo, java,Indonesia
and comparison against current findings of Syzygium
cuminileaves and Syzygium polyanthum (Wight) walp
leaves. J Pharm Sci Res. 2018;10(1):31-35.

Sharma VK, Chitra D, Charumathy M, Gangadhar
L, Anooj ES. Studies on antimicrobial activity of
Syzygium cumini and Syzygium alternifolium. Ann
Trop Med Public Heal. 2020;23(7):1168-1173.

Prasad R, Swamy VS. Antibacterial Activity of
Silver Nanoparticles Synthesized by Bark Extract of
Syzygium cumini. J Nanoparticles. 2013;2013:1-6.

Imran M, Imran M, Khan S. Antibacterial activity
of Syzigium cumini leaf extracts against multidrug-
resistant pathogenic bacteria. J Appl Pharm Sci.
2017;7(3):168-174.

16.

17.

18.

19.

20.

21.

22.

De Oliveira GF, Furtado NAJC, Da Silva Filho
AA, Martins CHG, Bastos JK, Cunha WR, et
al. Antimicrobial activity of Syzygium cumini
(Myrtaceae) leaves extract. Brazilian J Microbiol.
2007;38(2):381-384.

de Oliveira Brandao TS, Pinho LS, Teshima E, David
JM, Rodrigues MI. Optimization of a technique to
quantify the total phenolic compounds in jambolan
(Syzygium cumini Lamark) pulp. Brazilian J Food
Technol. 2019;22:1-9.

Zhang QW, Lin LG, Ye WC. Techniques for
extraction and isolation of natural products: A
comprehensive review. Chinese Med (United
Kingdom). 2018;13(1):1-26.
EshwarappaRSB,Iyer RS, Subbaramaiah SR,Richard
SA,Dhananjaya BL. Antioxidant activity of Syzygium
cuminileaf gall extracts. Biolmpacts. 2014;4(2):101-
107.

Sukmasari S,Mohd FN,Abdul Qader OAJ,Doolaanea
A,Abdul Rahman MN. Phytochemical and antioxidant
capacity profiles of Syzygium cumini (L.) skeels
leaves grown in Telur Bagan Kedah, Malaysia using
sequential cold percolation extraction. Int J Pharm
Res. 2018;10(2):251-255.

Das G,Nath R,Das Talukdar A,Agagiindiiz D, Yilmaz
B, Capasso R, et al. Major Bioactive Compounds
from Java Plum Seeds: An Investigation of Its
Extraction Procedures and Clinical Effects. Plants.
2023;12(6):1214.

de Castilho AL, Saraceni CHC, Diaz IEC, Paciencia
MLB, Suffredini IB. New trends in dentistry:
Plant extracts against Enterococcus faecalis. The
efficacy compared to chlorhexidine. Braz Oral Res.
2013;27(2):109-115.

Vol. 131, Supl 4, agosto 2023



ARTICULO ORIGINAL

Gac Méd Caracas 2023;131(Supl 4):S559-S565
DOI: 10.47307/GMC.2023.131.s4.10

Effect of Moderate Intensity Activities and Soymilk

Consumption on Decreasing Metabolic Syndrome

Parameters

Efecto de las actividades de intensidad moderada y el consumo de leche de

soja en la disminucién de los indicadores del Sindrome Metabdlico

Nandang A Waluya'®*, Bani Sakti*, Yoseph Rohyadi*?, Parta Suhanda*

SUMMARY

Introduction: The prevalence of metabolic syndrome
(MetS) in Indonesia tends to increase. This MetS has
an impact on increasing morbidity and mortality rates
due to Non-Communicable Diseases (NCDs) such as
coronary heart disease (CHD), stroke, and diabetes
mellitus (DM). Monitoring and controlling MetS is an
important effort to be made in preventing the increase
of NCDs. Simple and easy efforts include maintaining
moderate activity indaily living and consuming soymilk
while maintaining a healthy lifestyle. The purpose of
the study was to analyze the effect of daily moderate-
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intensity activity and soymilk consumption on MetS
parameters.

Methods: The researchdesignwas quasi-experimental
using the One-Group- Pretest - Post-test Non-equivalent
Group design. The sample in this study were MetS
individuals with a total of 60 respondents consisting
of case and control groups. The stages of the study
were screening MetS, measuring MetS parameters,
performing daily moderate-intensity physical activity
for 30 minutes 5 times a week, and consuming 25 mg
of milk in 280 mL of water for 14 days. Data analysis
was carried out using an independent t-test.
Results: Moderate-intensity physical activity and
soymilk consumption had a significant effect on
systolic blood pressure (p-value 0.042), blood sugar
levels (p-value 0.013), and cholesterol levels (p-value
0.007). There was no significant effect on Fasting
Blood Glucose (FBG) levels (p-value 0.992).
Conclusion: Moderate-intensity physical activity
and soymilk consumption can help reduce metabolic
syndrome parameters, especially blood pressure, blood
glucose levels, and cholesterol levels.

Keywords: Metabolic syndrome, physical activity,
soymilk, health.

RESUMEN

Introduccién: La prevalencia del sindrome metabdlico
(MetS) en Indonesia tiende a aumentar. Este MetS
tiene un impacto en el aumento de las tasas de
morbilidad y mortalidad por Enfermedades No
Transmisibles (ENT) como la enfermedad coronaria
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(CHD), el accidente cerebrovascular y la diabetes
mellitus (DM). El seguimiento y control del MetS
es un esfuerzo importante que se debe realizar para
prevenir el aumento de las ENT. Los esfuerzos simples
y fdciles incluyen mantener una actividad moderada
en la vida diaria y consumir leche de soya mientras
se mantiene un estilo de vida saludable. La actividad
de intensidad moderada puede reducir el riesgo de
Mets. El proposito del estudio fue analizar el efecto
de la actividad diaria de intensidad moderada y el
consumo de leche de soya en los pardmetros MetS.
Métodos: El diseiio de investigacion fue cuasi-
experimental utilizando el disefio de Grupo Unico-
Pretest-Postest de Grupo No Equivalente. La muestra
en este estudio fueron personas con MetS con un total
de 60 encuestados que consisten en grupos de casos'y
controles. Las etapas del estudio fueron la deteccion
de MetS, la medicion de los pardmetros de MetS;
realizar diariamente actividad fisica de intensidad
moderada durante 30 minutos 5 veces por semana y
consumir 25 mg de leche en 280 mL de agua durante
14 dias; El andlisis de datos se llevo a cabo utilizando
una prueba t independiente.

Resultados: La actividad fisica de intensidad
moderada y el consumo de leche de soja tuvieron un
efecto significativo sobre la presion arterial sistolica
(valor de p 0,042), los niveles de aziicar en sangre
(valor de p 0,013), los niveles de colesterol (valor de
p 0,007). No hubo un efecto significativo sobre los
niveles de glucosa en sangre en ayunas (FBG) (valor
p 0,992).

Conclusion: La actividad fisica de intensidad
moderaday el consumo de leche de soya pueden ayudar
a reducir los pardmetros del sindrome metabdlico,
especialmente lapresion arterial,los niveles de glucosa
en sangre 'y los niveles de colesterol.

Palabras clave: Sindrome metabdlico, actividadfisica,
leche de soya, salud.

INTRODUCTION

12 %-37 % of the Asian population and
12 %-26 % of the European population suffer
from metabolic syndrome. Individuals with
metabolic syndrome have an increased risk of
cardiovascular morbidity and mortality (1,2),
as metabolic syndrome is known to be a strong
risk factor for type 2 diabetes (3), cardiovascular
disease (2),and stroke (4) as anon-communicable
disease (NCDs) (5). Metabolic syndrome (MetS)
is predicted to cause twice the increase in the
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risk of heart disease and a five times increase
in type 2 diabetes mellitus (6,7). Metabolic
syndrome is defined as a group of metabolic
abnormalities characterized by at least three
of the following criteria: hypertension, high
triglyceride (TG) levels, low high-density
lipoprotein (HDL-C) levels, abdominal obesity,
and high fasting glucose (8). It is estimated that
the risk of developing Cardiovascular disease
(CVD) over the next 5 - 10 years is higher. In
addition, available evidence also suggests that
individuals with metabolic syndrome have a
30%-40% higher likelihood of developing Type
2 Diabetes Mellitus (T2DM) or CVD or both,
over 20 years (9).

Regular moderate-intensity physical activity
for at least 30 minutes continuously at least
5 or 7 days per week can reduce the risk of
developing metabolic syndrome (10). Likewise,
in patients with metabolic syndrome physical
activity correlates with a significantly lower risk
of coronary heart disease (about 50 %) (11).
Management of MetS is important to prevent
cardiovasculardisease, T2DM,and stroke. Simple
measures that can be taken include moderate-
intensity activity and consumption of soymilk.
Exercise will help in glucose homeostasis by
promoting changes in gene expression (such as
increasing GLUT4 expression) and encouraging
mitochondrial biogenesis and fiber-type
transformation (12).

Soymilk containing soy protein significantly
reduces LDL cholesterol (13). Long-term
isoflavone supplementation can reduce blood
glucose levels. Isoflavones can reduce blood
glucoselevels. Supplementation with isoflavones
is known to suppress gluconeogenic enzyme
activity and reduce [-oxidation of fatty acids and
lipid accumulation (14,15). The increasing cases
of NCDs (cardiovascular disease, T2DM, and
stroke) in Indonesia are expected to increase the
burden on society and the government. Therefore,
a joint commitment is needed to reduce NCDs
morbidity, mortality,and disability (16),including
through MetS-related research activities. The
purpose of the study was to analyze the effect
of daily moderate-intensity activity and soymilk
consumption on MetS parameters.
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METHODS

The research design is a quasi-experimental
typeusingaNon-equivalent Group Pretest-Posttest
design. To determine the effect of moderate-
intensity activity and soymilk consumption
on metabolic syndrome parameters (17). The
sample of this study was MetS individuals in
the working area of the Puskesmas in Bandung
City. The sample size was determined using the
quasi-experimental type sample size formula
using the Non-equivalent Group Pretest-Posttest
design (18).

The sample size was 60 respondents with
MetS (30 control group and 30 intervention
group). The non-random sampling method was
utilized through purposive sampling. Inclusion
criteria for individuals with MetS, aged 18 -
64 years. Agree to become a respondent by
signing a written informed consent provided by
researchers. This study has been approved by
the Health Research Ethics Committee of the
Bandung Health Polytechnic number 05/KEPK/
EC/VIII/2022.

Dependent variables: Blood pressure, fasting
and current blood glucose levels, and cholesterol
levels. The measuring instruments used were
a digital sphygmomanometer, glucometer
(Accuheck Guide®), and cholesterol checker
(Easytouch GCU®). The independent variable
is moderate-intensity physical activity every
day for 30 minutes 5 times per week (19). To
do brisk walking to work or the market, and
leisurely walking, walking during work breaks.

Consume/drink 25 grams of soymilk daily (20)
after 14 days of physical activity.

Data collection methods for MetS parameters
were carried out by direct examination and
administration of soymilk and monitoring through
a checklist sheet. Data analysis was performed
using an independent t-statistical test after the
normality test with SPSS 25 version. The data
were expressed as the mean + SD (standard
deviation) and p-values < 0.05 were stated to
indicate statistical significance.

RESULTS

The data collection for this study was carried
out from September to November2022. The study
subjects were metabolic syndrome group,namely
waist circumference = 90 cm in men and = 80
cm in women, had a history of hypertension or
were on medication, glucose intolerance ,namely
fasting plasma glucose levels = 100 mg/dL. The
intervention group performed moderate activity
and consumed soymilk.

The characteristics of respondents were, age
variable in the intervention group, the average
age was 51.4 years, and the control group was
49 4 years. Body mass index (BMI) variables
in the intervention group obtained an average of
27.19,the control group obtained an average BMI
of 27.65. The variable abdominal circumference
in the intervention group obtained an average of
93.9 cm, the control group obtained an average
of 89.77 cm (Table 1).

Table 1

Overview of Respondent Characteristics

Characteristics Mean SD Minimum -

(mg/dL) (mg/dL) Maximum n
Age (years)
Intervention Group 514 6.29 36-60 30
Control Group 494 8.68 25-60 30
BMI
Intervention Group 27.19 5.05 20-43 30
Control Group 27.65 547 15-42 30
Abdominal circumference (cm)
Intervention Group 939 9.51 78 — 112 30
Control Group 89.77 14.37 59-119 30

Gac Méd Caracas

S561



EFFECT OF MODERATE INTENSITY ACTIVITIES AND SOYMILK CONSUMPTION

The results of the pre-intervention study
revealed thatin the intervention group,the average
Systolic was 159.83 mmHg, Fasting Blood
Glucose (FBG) 121.37 mg/dL. Current Blood
Glucose (CBG) 139.33 mg/dL. Cholesterol level
230.23 mg/dl. Whereas in the control group, it
was known that the systolic average was 146.73
mmHg, FBG 121.37 mg/dL, and CBG 129.63
mg/dL. Cholesterol 224.90 mg/dL. The results

of the post-intervention study revealed that in
the intervention group, the average Systolic
was 139.83 mmHg, FBG 115.13 mg/dL.. CBG
114.67 mg/dL. Cholesterol level 214.17 mg/
dL. Whereas in the control group, it was known
that the Systolic average was 140.20 mmHg,
FBG115.07mg/dL,and CBG 142.80 mg/dL. The
average Cholesterol is 232.73 mg/dL (Table 2).

Table 2

Overview of Metabolic Syndrome Parameters

Pre and Post-Intervention Moderate Intensity Activities and Consuming Soy Milk

Variable pre-intervention post-intervention
Group of Group of Group of Group of
Control Intervention Control Intervention
X = SD X +SD X +SD X +SD
Systolic Blood Pressure (mmHg) 146.73 £23.93 159.83 £22.75 140.20 £20.93 139.83 £0.75

FBG (mg/dL)
CBG (mg/dL)

121.37 £21.21
129.63 +39.60

121.37 £ 21,21
139.33 £25,62

115.07 +£29.20
142.80 +£ 58.18

115.13 £20.45
114.67 = 15.70

LN =

Cholesterol(mg/dL) 224.90 +25.70 230.23 +£30.80 23273 £2224 214.17 £28.92

FBG: Fasting Blood Glucose. CBG: Current Blood Glucose.

Effect Physical Activity Moderate Intensity
and Consumption of soymilk, the results of
the statistical test p-value 0.042 show at alpha
0.05 there is a mean significant difference in
Systolic Blood Pressure between the intervention
group with the control group. Similarly, the
intervention of physical activity of moderate

intensity and consumption of soymilk effect
CBG and Cholesterol levels, p-value of 0.013 and
0.007, respectively. Whereas the effect on FBG
was not significantly different when compared
to intervention and control groups (p-value of
0.992) (Table 3).

Table 3. Effect Activity Moderate Intensity and Soymilk Consumption
To MetS Parameters at the Health Center in Bandung City

MetS indicator Mean (mg/dL) SD (mg/dL) P-value N
Systolic Blood Pressure
Control Group 140.20 20.93 0.042 30
Intervention Group 139.83 20.75 30
CBG
Control Group 142.80 58.18 0.013 30
Intervention Group 114.67 15.70 30
Cholesterol
Control Group 232.73 22.24 0.007 30
Intervention Group 214.17 28.92 30
FBG
Control Group 115.07 29.20 0.992 30
Intervention Group 115.13 2045 30

FBG: Fasting Blood Glucose. CBG: Current Blood Glucose
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DISCUSSION

Ourresults indicate that there was an influence
of moderate physical activity intensity and
consumption of soy milk on Systolic Blood
Pressure, Current Blood Glucose, and levels of
cholesterol. Metabolic Syndrome (syndrome
X, insulin resistance) is a multifactorial
disease with various risk factors that arise from
accompanying insulin resistance and abnormal
adipose deposition (6). These are risk factors for
coronary heart disease, diabetes, fatty liver, and
some types of cancer (21).

To diagnose Metabolic Syndrome, the
presence of at least three out of five factors is
required: abdominal obesity (waist circumference
> 90 cm for Asian men and > 80 cm for Asian
women), hypertriglyceridemia (triglycerides
= 150 mg/dL or use of triglyceride-lowering
medication), low High-Density Lipoprotein
Cholesterol (HDL < 40 mg/dL for men and < 50
mg/dL for women), hypertension (Systolic = 130
mmHg and/or Diastolic = 85 mmHg or taking
antihypertensive medication), and impaired
fasting glucose (Fasting Plasma Glucose = 100
mg/dL or taking antidiabetic medication) (22).
Metabolic Syndrome is a significant risk factor
for cardiovascular diseases (CVD), particularly
coronary heartdisease (CHD) and type 2 diabetes
mellitus (T2DM) (23).

Metabolic Syndrome (MetS) is amultifactorial
disease associated with insulin resistance and
abnormal adipose deposition, making it a
significant risk factor for coronary heart disease
and diabetes. Monitoring and controlling MetS
is crucial to prevent the development of non-
communicable diseases (NCDs). Simple efforts
like maintaining moderate physical activity in
daily life and incorporating soymilk into a healthy
lifestyle can be effective in this regard (24). A
recent meta-analysis by Zhang et al. supports
the connection between Leisure-Time Physical
Activity (LTPA) and MetS,showing a significant
relationship between LTPA and the incidence
of MetS compared to inactive individuals (25).
Soymilk, a nutrient-rich drink with isoflavones,
offers several benefits, including lowering
cholesterol, controlling blood glucose and
pressure, and promoting overall well-being (26).
Another study examining the influence of soymilk
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and ginger administration on cholesterol levels
found a significant decrease in cholesterol
levels (15).

Moderate-intensity physical activity is known
to reduce the risk of MetS. A meta-analysis
study by Zhang et al. measured the relationship
between leisure-time physical activity (LTPA)
and MetS, revealing an inverse relationship
between the two. Individuals who engaged in at
least 150 minutes of moderate physical activity
per week showed a lower incidence of MetS
compared to those who were not active (27).
According to the World Health Organization
(WHO), physical activity refers to any bodily
movement that requires energy expenditure, and
engaging in regular physical activity has been
shown to prevent and treat non-communicable
diseases such as heart disease, stroke, diabetes,
and certain types of cancer. Moderate-intensity
activities like fast walking, cycling, and yoga,
among others, have significant health benefits
and contribute to overall well-being (25,28-30).

Soymilk is derived from soybeans, which
are high in protein and contain isoflavones.
Isoflavones are natural compounds found in
plants, including peanuts and soy, that mimic
estrogen. These isoflavones have various health
benefits, such as lowering total cholesterol and
LDL cholesterol levels and reducing blood
clotting, which can lower the risk of heart attack
and stroke. The Food and Drug Administration
(FDA) recommends consuming atleast25 grams
of soy protein or 500 mL of soymilk daily to
reduce total cholesterol levels by 5 % to 6 %.
Isoflavones act as antioxidants, inhibiting LDL
oxidation and enhancing HDL performance. A
study conducted in Semarang found a correlation
between the amount of soymilk consumption
and the total cholesterol level in women aged
30-45 years. The study demonstrated that higher
consumption of soymilk was associated with
lower cholesterol levels in these women (31).

CONCLUSION

The findings of this study have significant
implications for public health, as moderate-
intensity physical activity and soymilk
consumption were found to have a positive effect
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on reducing SM parameters, including Systolic
Blood Pressure, Current Blood Glucose levels,
and cholesterol levels. These results suggest
that promoting and encouraging these lifestyle
interventions could be valuable strategies for
managing and preventing metabolic disorders.
Healthcare providers and policymakers can use
this information to develop targeted interventions
and educational programs to raise awareness
about the benefits of these lifestyle changes.
Further research and longitudinal studies are
needed to investigate the long-term effects and
optimal dosage of these interventions, providing
more precise guidelines for achieving meaningful
health outcomes. Overall, incorporating
moderate-intensity physical activity and soymilk
consumption into daily routines can be a proactive
approach toward better metabolic health and
overall well-being, contributing to preventive
healthcare strategies.
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SUMMARY

Introduction: The knowledge that persistent Human
Papilloma Virus (HPV) infection is the main cause
of cervical cancer has resulted in the development of
prophylactic vaccines to prevent HPV infection and
HPYVassaysthatdetect nucleic acids of the virus. Thus,
effective protection is to provide HPV vaccination in
young women (<12 years). Besides the child wanting
to be vaccinated, the intention of the parents is also
veryimportant indeciding whether their girls are going
to be vaccinated against HPV or not. The purpose of
this study was to determine factors related to parents’
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intention to vaccinate Human Papilloma Virus (HPV)
for their daughters aged 11-12 years.

Methods: Cross-sectional design, the sample was
parents of girls aged 11-12 years (grades 5 — 6
Elementary school) whose schools are in urban and
rural areas. The sample size was 169 parents with girls
aged 11-12 years. The sampling technique for each
class was proportional sampling andthe determination
of class samples was random.

Results: Out of 169 samples, 27.8 % did not intend in
vaccinating their daughters with the reasonthat 14.3 %
did not understand HPV vaccination. There was a
statistically significant relationship between place of
residence (p-value 0.001), the information obtained
regarding the HPV vaccine (p-value 0.018), and work
(p-value 0.03) on people’s intention to vaccinate their
daughters.

Conclusion: There is a need to intensify targeted
information dissemination efforts, specifically towards
parents with daughters, regarding the HPV vaccine
program in village schools and community settings.

Keywords: Human papillomavirus vaccine, intention,
human papilloma virus.

RESUMEN

Introduccion: El conocimiento de que la infeccion
persistente por el virus del papiloma humano (VPH)
es la causa principal del cdancer de cuello uterino ha
resultado en el desarrollo de vacunas profildcticas
para prevenir la infeccion por VPH y ensayos de VPH
que detectan los dcidos nucleicos del virus. Ast, una
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proteccion eficaz es proporcionar la vacuna contra
el VPH en mujeres jovenes (<12 arios). Ademds del
deseo de la nifia de ser vacunada, la intencion de los
padres también es muy importante para decidir si sus
nifias van a ser vacunadas contra el VPH o no. El
proposito de este estudio fue determinar los factores
relacionados conlaintencionde los padres de vacunar
contra el Virus del Papiloma Humano (VPH) a su hija
de 11 a 12 arios.

Métodos: Diserio transversal, lamuestra fueron padres
de nifias de 11 a 12 afios (grados 5y 6 de primaria)
cuyas escuelas se encuentran en dreas urbanas y
rurales. El tamaiio de la muestra fue de 169 padres
con nifias de 11-12 afios. La técnica de muestreo
para cada clase fue el muestreo proporcional y la
determinacion de las muestras de clase es aleatoria.
Resultados: De 169 muestras, el 27,8 % no tenia
intencion de vacunar a sus hijas por lo que el 14,3 %
no entendia la vacunacion contra el VPH. Hubo
una relacion estadisticamente significativa entre el
lugar de residencia (p-valor 0,001), la informacion
obtenida sobre la vacuna contra el VPH (p-valor
0,018) yel trabajo (p-valor 0,03) sobre la intencion
de las personas de vacunarse a sus hijas.
Conclusion: Existe la necesidad de intensificar los
esfuerzos de difusion de informacion especifica,
especificamente hacia los padres con hijas, con
respecto al programa de vacunacion contra el VPH en
las escuelas de las aldeas y los entornos comunitarios.

Palabras clave: Vacuna contra el Virus del Papiloma
Humano, Intencion, Virus del Papiloma Humano

INTRODUCTION

Globally cervical cancer ranks 4th of all
cancers currently (1,2). In 2022 the government
issued a Human Papilloma Virus (HPV) vaccine
policy or cervical cancer vaccine which will start
in 8 provinces, and it is hoped that by 2023 all
provinces will have been exposed to the cervical
cancer vaccination. So, with the HPV vaccine,
this program is expected to reduce the incidence
of cervical cancer and maternal mortality (3). The
free vaccine is targeted at school-aged girls in
grades 5-6 (aged 11-12 years). This policy was
taken considering the effectiveness of the vaccine.
The cervical cancer vaccine is more effective
given to girls at a young age who have not had
sexual activity (4). In the process of implementing
this free vaccine, it requires a certain strategy
and time because what is faced is children aged
11-12 years who do not necessarily want to even
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though it is free, including their parents. The
role of parents is very important in supporting
and making decisions whataboutery or not to
participate in these free vaccine activities. There
is aneeds to develop education, information, and
communication during the implementation of the
HPV vaccine (5.6).

One strategy is education about cervical
cancer or Human Papilloma Virus (HPV)
vaccines which are packaged according to
the characteristics and educational level of
parents (3,7).Some of the possiblelow intentions
toward vaccination are low knowledge of the HPV
vaccine, inadequate provider communication,
and negative perceptions about HPV and its
vaccines (7,8).This is very important issue due
to the high mortality rate of mothers or women
caused by cancer, even though this disease is
preventable through the early vaccine at the
early age of 11-12 years. One of the decision-
makers who are targeted for vaccines (children
elementary schools 5-6) are parents, thus with
the provision of education it is hoped that they
support the vaccine program (9).

This research was expected to contribute
with government programs and to problems
that may arise due to a lack of understanding of
cervical cancer vaccines in parents of children.
With this it was expected a coverage of the HPV
vaccine in 2023-2024 for all girls from grade 5
-6 elementary, and the long-term expectation of
cases of morbidity and mortality from cervical
cancer in Indonesia has decreased significantly.
The purpose of this study was to determine factors
related to parents’ intention in the vaccination
of Human Papillomavirus (HPV) in girls aged
11-12 years.

METHODS
Study Design

The design of this study was cross-sectional,
in which all variables, both independent (factors
thought to be related) and dependent variable
(parents’ intention in vaccinating against HPV
in children aged 11-12 years), were collected
simultaneously. This research has received
approval from the ethical commission of the
Bandung Ministry of Health Polytechnic.
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Sampling technique

This study’s population was male parents
with female children aged 11-12 years who
attend 6 elementary schools in urban areas
and 6 elementary schools in villages: total169
samples. The sampling technique was carried
out by proportional random sampling. As for the
data collection technique in each class, a simple
sampling technique was carried out by systematic
random sampling based on the sequence of data
in each class. The names of the selected children
were used as samples of their parents.

Data Collections

The instrument used was a questionnaire
consisting of demographic variables, information
about cervical cancer and the HPV vaccine, and
the intentions of parents who have daughters
aged 11-12 years. Data was collected indirectly
through the homeroom teacher in 6 classes in
urban areas and 6 school classes in villages.
Through the homeroom teacher the questionnaire
was delivered to female students.

Data analysis

After the data was collected, data processing
was carried out where all data or categorical
data were analyzed by frequency distribution
and to assess the factors that were related.
The Chi-Square and Logistic Regression tests
were used to determine the significance of the
independent variable to the dependent with the
degree of significance of a 0.05 and the level of
confidence 95 %.

RESULTS

Socio-demographic Characteristics

Based on Table 1, the proportion of residence
and age group was almost the same, some of the
jobs are not permanent (47.2 %) with an education
level of 44.4 % in Senior High Schools. Of
the respondents who work, the majority earn 2
million — 4 million per month (43.2 %). 86.4 %
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of his wife had never had a Pap smear. Most
(56.8 %) have never received information the
HPV vaccine. Most of those who had received
information about vaccines came from health
workers (29.0 %). The media get the most
information from magazines. The intention in
giving vaccines to children is quite high, namely
17.2 %, where the most reason is so that their
children avoid getting sick. As for those who
were not intended in vaccinating their children,
most of them did not understand cervical cancer.

Table 2 shows 3 demographic variables
that have a statistical relationship between
demographic characteristics and parents’intention
in carrying out the HPV vaccination for their
daughters, namely one residence characteristic
which showed those who live in urban areas as
much as 85 % have an intention in doing the
HPV vaccine for their daughters, while those
who live in rural areas were only 60.7 %. The
results of the Odds Ratio analysis were obtained
at 3.67 which showed that samples residing in
urban areas were 3.67 times more intentioned
to vaccinate their daughters. The results of the
Chi-Square statistical test obtained a p-value of
0.001 (0=0.05) meaning that there is arelationship
between place of residence and parents’ intention
to vaccinate their children. Both information
regarding the HPV vaccine and cervical cancer,
the results of the analysis showed that they had
received as much information about the HPV
vaccine 82.2 % had an intention of doing the
HPV vaccine for their daughters, while those
who had never received any information were
64.6 %. The results of the Odds Ratio analysis
were 2.53, which showed that those who had
received information about the HPV vaccine
had 2.53 times the chance of being intentioned
to vaccinate their daughters compared to those
who had never received information on the HPV
vaccine. The results of the Chi-Square statistical
test obtained a p-value of 0.018 (a = 0.05)
indicating that there is a relationship between
information about vaccines and parents’ intention
to vaccinate their children. The third is the
characteristics of the job, where those who work
as much as 57.1 % had an intention of doing the
HPYV vaccine for their daughters, while 35.8 %
did not work. The odds ratio obtained was 2.38
which showed that those who worked were 2.38
times more likely to be intentioned in vaccinating
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Table 1. Distribution of respondents' socio-demography

Demographic variables (n=169) Frequency Percent (%)
Residence

- City 80 473

- Village 89 52.7
‘Work
- Laborer 42 249
- Farmer 4 24
-Self-employed 33 19.5
- Employee 33 19.5
- Government employees 7 4.1
- ABRI/Police 1 0.6
- Trader 2 1.2
- Doesn't work 47 27.8
Education

- Elementary school 23 13.6

- Junior High School 45 26.6

- Senior High School 75 44 .4

- University 26 154
Income
- < 2 million 57 33.7
- 2 million — 4 million 73 432
-> 4 million 39 231

Pasmear experience his wife

- < 3 years 7 4.1
-> 3 years 16 9.5
-Never had a pap smear 146 86.4
Vaccine information
- Ever 73 43.2
- Never 96 56.8
Information source
- Health workers 59 29.0
- Teacher 11 6.5
- Friend 8 4.7
- Others information source 5 3.0
- Never receive information 86 56.8
Media information source
- Newspaper 8 4.7
- Magazines 29 17.2
- Comic paper 10 5.9
- Other media information 26 154
- Never receive information 96 56.8
Vaccine Intention
- Intention 122 722
- No Intention 47 27.8
Reasons of Intention (n=122)
- Avoid disease 104 85.2
- None 18 14.8
- Follow the program 73 59.8
- None 49 40.2
- Follow parents 33 27.0
- None 89 73.0
Not Intention reason (n=47)
- Afraid of getting sick 18 38.3
- Fear of complications 22 46.8
- Other reason 7 14.9
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their daughters than those who did not work. The
results of the Chi-Square statistical test obtained
a p-value of 0.036 (a = 0.05) indicating there

was a relationship between work and parents’
intention to vaccinate their children.

Table 2. Factors related to the intention of parents who have daughters aged 11-12 years.

Variable Intention Not Intention F (%) Odds Ratio (OR)
Intention (95 % CI) p-value
Residence 12 (15 %)
- City 68 (85.0 %) 35(39.3) %) 80 (100)
-Village 54 (60.7 %) 89 (100) 3.67 0.001
Income 16 (28.1%) (1.74-7.750)
- <2 million 41 (71,9%) 21 (28.8 %) 57 (100)
- 2 — 4 million 52 (71.2%) 10 (25.6 %) 73 (100)
-> 4 million 29 (74.4%) 39 (100) 1.29(0.41-4.02)* 0.82
3(42.9 6 %) 1.62(0.56-4.62)* 0.50

Pap smear experience 1 (6.3 %)
- < 3 years 4 (57.1 %) 43 (29.5 %) 7 (100)
-> =3 years 15 (93.8 %) 13 (17.8 %) 16 (100)
- Never been vaccinated 103(70.5 %) 34 (35.4 %) 146 (100) 1.32 (0.22-7.76)* 0.34
Information 0.16 (0.01-1.37)* 0.06

- Once 60 (82.2 %) 15 (42.9 %) 73 (100)

- Never 62 (64.6 %) 86 (64.2 %) 96 (100) 2.53 0.018
Work (1.21-2-52)

- Work 20 (57.1%) 61 (60.4 %) 35 (100)

- Doesn't work 48 (35.8%) 40 (58.8 %) 134 (100) 2,389 0.036
Education (1.51-17.96)

- Tall 40 (39.6%) 101 (100)

- Low 28 (41.2%) 68 (100) 1.14 0.96

(0.57-2.86)
DISCUSSION

The results of this study indicate that the reason
parents are intentioned to vaccinate was to avoid
their child's cancer in the future and to participate
in the school program, this is in line with the
results of other researchers who found the most
common reason reported by parents to vaccinate
their children is to protect them from cancer-
related to HPV and to get recommendations
from healthcare providers (10). This reason is
the mostimportant thing for parents because they
don't want their children to get cervical cancer
in the future. It was found that only intention to
vaccinate the HPV had a relationship with the
COVID-19 vaccine (11), although the results of
other analyzes were not significantly related to
some previous studies (12,13). Thus, it can be
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concluded that intention in reasons of prevention
of avoiding disease is very dominant as the reason
they want to vaccinate their children.

In contrast to the case of low intention in HPV
vaccination which can be detrimental to some
students in Kuwait, it requires more intentional
health promotion efforts (14).Itis also shown that
awareness of the HPV vaccine among university
students is still relatively low in China compared
to European countries (15). Vaccination among
university students is an age-based target for HPV
vaccination because they are arisk group. Several
studies indicate that there has been an ongoing
effort to address parental awareness, access, and
attitudinal barriers to HPV vaccination (16).
This is important to do to increase vaccination
coverage.
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HPV is a sexually transmitted infection
common worldwide, which disrupts normal
social life and has dire consequences. Despite
some exceptions, the burden of HPV infection
and related diseases remains high and factors
explaining this high rate include poor living
conditions in some developing countries.
Genital infection is a risk factor that supports
the development of high levels of HPV in
developing countries (17).This is also the impact
of low socioeconomic status in many cases in
several developing countries, as research results
show that death from HPV cancer is related to
the socioeconomic status in America (18). The
biggest factorin the occurrence of cervical cancer
was infection with HPV (16,18) with an adjusted
odds ratio (of 113.7, 95% CI: 40.8-316.9),
meaning it was not due to sexual behaviour (19).

Vaccination programs are the right way to
reduce HPV infection and related diseases. In the
framework of the effectiveness of vaccines, the
government has programmed the provision of free
vaccines at the age of 11-12 years or for children
in grades 5 and 6 of elementary school. This is in
line with the conclusions of research results which
state that the HPV vaccine effectively prevents
cervical cancer at the population level in several
girls under the age of 20 years (4). The results of
the study suggest that at least 9 years to get the
vaccine. HPV provides statistically significant
protection for at least 6 years, with indications
of continued effectiveness for up to 8 years (20)

Support for efforts to increase awareness and
knowledge related to HPV vaccination as well
as strengthening the budget for immunization is
urgently needed (17). The results of the study
show that there is a correlation between limited
knowledge and awareness about HPV infection
and willingness todo the HPV(21). The results of
other studies also showed that some girls, parents,
teachers, and leaders who received interventions
showed there was a significant increase in the
proportion of knowledge about HPV infection
and the HPV vaccine. Communication is a
process in which two or more people form or
exchange information with each other which in
turn will result in mutual understanding (22).
Meanwhile, according to Indonesian Wikipedia,
information is a message (speech or expression)
or a collection of messages consisting of orders
sequences of, or interpretable meanings of
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messages or sets of messages. Information can
be recorded or transmitted and Understanding
Education (Education) is the learning, and
habits of a group of people passed down from
one generation to the next through teaching,
training, or research (23). The importance of the
role of communication and information is closely
related to coming to the vaccine, as the results of
the study show that there is a strong correlation
between the level of information or promotion
with the arrival of women to the cervical cancer
vaccine (HPV vaccine) (24), proven efforts
to increase education, provide assurance and
awareness HPV canimprove screening outcomes
in China (24). In certain circumstances, such as
in rural areas, cultural and language approaches
need to be considered, as is the conclusion from
a study that culture and language are the right
things to help newcomers to make decisions
about vaccinating. Economic considerations
are an important part of considering cancer
vaccine programs because in substance they have
beneficial effects economically and on public
health (25). Involving parents in education is
very important because research results show
more positive perceptions aboutthe HPV vaccine,
which predicts acceptance of the HPV OR 1.90
vaccine (95%CI:1.40-2.57) (26). Based on
research results, it is also known that children's
knowledge is very low about HPV and HPV (27).

Several strategies can be used to increase the
coverage of the HPV vaccine,including involving
parents because parents decide whether or not
their children may be vaccinated against HPV
even though it's free. The role of parents is very
important in making decisions for children to get
immunity through vaccination. Decisions taken
by parents of children in carrying out vaccinations
affect the success of the government program
for HPV (28).

CONCLUSION

The results of the study show that three
characteristic demographic factors have a
relationship with intention in the HPV vaccine
of parents who have daughters aged 11-12 years,
namely the place of residence, information
obtained by parents regarding the HPV vaccine,
and cervical cancer and occupation. Based on
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conclusion, as a further recommendation,

it is necessary to disseminate information in
household settings residing in rural areas and
special community groups with better intensity

and

10.
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quality of information.

REFERENCES

UICC.org. Targeted-commitments/cervical-cancer-
elimination-strategy. UICC.org; 22AD. Available
from: https://www.uicc.org/what-we-do/driving-
global-impact/targeted-commitments/cervical-cancer-
elimination-strategy? gclid=CjwKCAjwp6CkBhB_
EiwAIQVyxZ0JKhhSDgMaQxuBrKeFjcIZeUOgFY

1IdZUTIUTZz8 XrT2TIxmVpxoRoCz84QAvD_BwE#
ftn2

Tan LF, Rajagopal M, Selvaraja M. Review: An
Overview on the Pathogenesis of Cervical Cancer.
Curr Trends Biotechnol Pharm. 2023;17(1):717-734.

Wondimu A, Postma MJ, van Hulst M. Cost-
effectiveness analysis of quadrivalent and nonavalent
human papillomavirus vaccines in Ethiopia. Vaccine.
2022;40(14):2161-2167.

Kjaer SK, Dehlendorff C, Belmonte F, Baandrup L.
Real-World Effectiveness of Human Papillomavirus
Vaccination against Cervical Cancer. J Natl Cancer
Inst. 2021;113(10):1329-1335.

Kinasih SE, Koesbardiati T, Mas’udah S. Women’s
reproductive rights under marriage contract. J Int
‘Womens Stud. 2019;20(9):132-144.

Smith LW, Racey CS, Gondara L, Krajden M, Lee
M, Martin RE, et al. Women’s acceptability of and
experience with primary human papillomavirus testing
forcervix screening: HPV FOCAL trial cross-sectional
online survey results. BMJ Open. 2021;11(10).

Laigle V, Postma MJ, Pavlovic M, Cadeddu C, Beck
E,Kapusniak A,etal. Vaccine market access pathways
in the EU27 and the United Kingdom — analysis
and recommendations for improvements. Vaccine.
2021;39(39):5706.5718.

Garcia S, Hopfer S, Amaro H, Tanjasiri S. HPV
vaccine delay and refusal among unvaccinated
Mexican American young adult women: a qualitative
investigation of Mexican-born and US-born HPV
vaccine decision narratives. J Behav Med. 2023;46(1-
2): 88-99.

Perdana RF, Simatupang M V, Herawati S, Yusuf M.
Risk factors recurrent respiratory papilloma (RRP) on
juvenile and adult type in tertiary hospital, Indonesia.
J Glob Pharma Technol. 2020;12(6):409-415.

Gopalani SV, Janitz AE, Burkhart M, Campbell JE,
Chen S,Martinez SA,etal. HPV vaccination coverage

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

and factors among American Indians in Cherokee
Nation. Cancer Causes Control. 2023;34(3):267-275.

DasAK,IslamJ,Jahan S,Sultana A, Nowshin S. Does
COVID-19 and oral, lung cancer have a connection?
A insight to future investigation; A literature review.
Bangladesh J Med Sci. 2023;22(1):15-21.

Harapan H, Sallam M, Fathima R, Kusuma HI, Anwar
S, Nalapraya WY, et al. Willingness to Pay (WTP) for
COVID-19 Vaccine Booster Dose and Its Determinants
in Indonesia. Infect Dis Rep. 2022;14(6):1017-1032.

Manganello JA, Chiang SC, Cowlin H, Kearney MD,
Massey PM. HPV and COVID-19 vaccines: Social
media use, confidence, and intentions among parents
living in different community types in the United
States. J Behav Med. 2023:;46(1-2):212-228.

Alsanafi M, Salim N, Sallam M. Willingness to get
HPYV vaccination among female university students in
Kuwait and its relation to vaccine conspiracy beliefs.
Hum Vaccin Immunother. 2023;19(1):2194772.

Yin G, Zhang Y, Chen C, Ren H, Guo B, Zhang M.
Have you ever heard of Human Papillomavirus (HPV)
vaccine? The awareness of HPV vaccine for college
students in China based on meta-analysis. Hum
Vaccines Immunother. 2021;17(8):2736-2747.

Zhu X, Jacobson RM, MacLaughlin KL, Sauver
JS, Griffin JM, Finney Rutten LJ. Parent-reported
Barriers and Parental Beliefs Associated with
Intentions to Obtain HPV Vaccination for Children
in a Primary care Patient Population in Minnesota,
USA.J Community Health. 2023:1-9.

Kombe Kombe AJ, Li B, Zahid A, Mengist HM,
Bounda GA,Zhou Y, et al. Epidemiology and Burden
of Human Papillomavirus and Related Diseases,
Molecular Pathogenesis, and Vaccine Evaluation.
Front Public Heal. 2020;8:552028.

Priyadarshini M, Prabhu VS, Snedecor SJ, Corman S,
Kuter BJ, Nwankwo C, et al. Economic Value of Lost
Productivity Attributable to Human Papillomavirus
Cancer Mortality in the United States. Front Public
Heal. 2021;8:624092.

Yamaguchi M, Sekine M, Hanley SJB, Kudo R, Hara
M, Adachi S, et al. Risk factors for HPV infection and
high-grade cervical disease in sexually active Japanese
women. Sci Rep. 2021;11(1).

Kjaer SK,Nygard M, Sundstrom K,Munk C,Berger S,
Dzabic M, et al. Long-term effectiveness of the nine-
valent human papillomavirus vaccine in Scandinavian
women: Interim analysis after 8 years of follow-up.
Hum Vaccines Immunother. 2021;17(4):943-949.

Alsous MM, Ali AA, Al-Azzam SI, Abdel Jalil MH,
Al-Obaidi HJ, Al-abbadi EI, et al. Knowledge and
awareness about human papillomavirus infection and

its vaccination among women in Arab communities.
Sci Rep. 2021;11(1):786.

Vol. 131, Supl 4, agosto 2023



22.

23.

24.

25.

DWIKANTHI R, ET AL

Nur Intan Safitri Basalama. Definition of commu-
nication according to Everett M. Rogers. Gorontalo
University. 2016.

Wikipedia. The Free Encyclopedia. Information,
Education (education). Wikipedia Free Encyclopedia.
2021.

Robles C, Bruni L, Acera A, Riera JC, Prats L, Poljak
M, et al. Determinants of Human Papillomavirus
Vaccine Uptake by Adult Women Attending Cervical
Cancer Screening in 9 European Countries. AmJ Prev
Med. 2021;60(4):478-487.

Cody P, Tobe K, Abe M, Elbasha EH. Public health
impact and cost effectiveness of routine and catch-up
vaccination of girls and women with a nine-valent
HPV vaccine in Japan: A model-based study. BMC
Infect Dis. 2021:;21(1).

Gac Méd Caracas

26.

27.

28.

Sitaresmi MN, Rozanti NM, Simangunsong LB,
Wahab A. Improvement of Parent’s awareness,
knowledge, perception, and acceptability of human
papillomavirus vaccination after a structured-
educational intervention. BMC Public Health.
2020;20(1).

Thanasas I, Lavranos G, Gkogkou P, Paraskevis D.
Understanding of Young Adolescents About HPV
Infection: How Health Education Can Improve
Vaccination Rate.J Cancer Educ.2020;35(5):850-859.

Fauzul Hayat, Nurjaman NK. The Effect of Parental
Role on Giving COVID-19 Vaccination at MAN 1
Serang City. J Joubas. 2022:18-2

S573



ARTICULO ORIGINAL

Gac Méd Caracas 2023;131(Supl 4):S574-S580
DOI: 10.47307/GMC.2023.131.s4.12

Hardiness Personality and Family Support for Women'’s

Quality of Life with Breast Cancer

Personalidad resistente y apoyo familiar para la calidad de vida

de las mujeres con cancer de mama

Supatmi Supatmi'®*, Reliani Reliani**, Raden Khairiyatul Afiyah®", Ernawati Ernawati*

SUMMARY

Introduction: Breast cancer diagnosis and treatment
can lead to psychological changes such as stress and
depression, which significantly impact the quality of
life. Psychological hardiness and family support are
two necessary health-elevating factors that strengthen
individuals to remain both psychologically and
physically healthy despite encountering negative life
events such as breast cancer.

Objective: This study investigated the relationship
between hardiness personality and family support on
the quality of life in women with breast cancer.
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Methods: The study utilized a correlational design
with a cross-sectional approach. Hardiness personality
and family support were independent variables, while
the quality of life during breast cancer served as the
dependentvariable. To measure hardiness personality,
the Revised Hardiness Health Inventory (RHHI-24)
was employed, and family support was measured using
the Family Support Scale (FSS). The Quality of Life
Breast Cancer (QOL-BC) scale was used to assess
the quality of life. The sample size consisted of 43
participants selected through simple random sampling,
adhering to specific inclusion and exclusion criteria.
The data collected were analyzed statistically using
linear regression analysis with a confidence interval
of 95 % and an alpha value of 0.05.

Results: The study found that a hardy personality
positively influenced the quality of life in women with
breast cancer. This was indicated by a t statistics value
of 3.327, a probability of 0.0024, and a coefficient of
0.260 (positive). Similarly, family support also had
a positive effect on the quality of life, as shown by a
t statistics value of 2412, a probability of 0.026, and
a coefficient of 0.137 (positive).

Conclusion: This study reveals that both hardiness
personality and family support play crucial roles in
positively impacting the quality of life among women
with breast cancer. These factors contribute to their
ability to cope effectively with the challenges posed
by the disease. Further research should focus on
improving psychological adaptation to enhance the
quality of life in these individuals.

Keywords: Hardiness personality, family support,
breast cancer.
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RESUMEN

Introduccion: El diagndsticoy tratamiento del cdncer
de mama pueden provocar cambios psicologicos como
elestrésy ladepresion, que afectan significativamente
lacalidad devida. Laresistenciapsicologicay el apoyo
Jamiliar son dos factores necesarios para mejorar la
salud, que fortalecen a las personas para mantenerse
tanto psicologica como fisicamente sanas a pesar de
enfrentar eventos negativos como el cdncer de mama.
Objetivo: Este estudio tuvo como objetivo investigar
la relacion entre la resistencia psicologica 'y el apoyo
familiar en la calidad de vida de mujeres con cdncer
de mama.

Meétodos: El estudio utilizé un diseiio correlacional
conun enfoque transversal. Laresistenciapsicologica
vy el apoyo familiar fueron variables independientes,
mientras que la calidad de vida durante el cdncer
de mama fue la variable dependiente. Para medir
la resistencia psicologica, se utilizo el Inventario
de Salud y Resistencia Revisado (RHHI-24), y para
medir el apoyo familiar se utilizo la Escala de Apoyo
Familiar (FSS). La Escala de Calidad de Vida del
Cdncer de Mama (QOL-BC) se utilizo para evaluar
la calidad de vida. El tamariio de la muestra consistio
en 43 participantes seleccionadas mediante muestreo
aleatorio simple, siguiendo criterios de inclusion
v exclusion especificos. Los datos recopilados se
analizaron estadisticamente utilizando andlisis de
regresion lineal con un intervalo de confianza del 95
% y un valor alfa de 0,05.

Resultados: El estudio encontré que la resistencia
psicologicainfluyo positivamente en la calidad de vida
de las mujeres con cdncer de mama, como lo indican
un valor de estadisticas T de 3,327, una probabilidad
de 0,0024 y un coeficiente de 0,260 (positivo). Del
mismo modo, el apoyo familiar también tuvo un efecto
positivo en la calidad de vida, como lo muestra un
valor de estadisticas T de 2,412, una probabilidad de
0,026 y un coeficiente de 0,137 (positivo).
Conclusion: Este estudio revela que tanto la resistencia
psicologica como el apoyo familiar desemperian
papeles cruciales al impactar positivamente la calidad
de vida de las mujeres con cdncer de mama. Estos
Jfactores contribuyen a su capacidad para hacer frente
eficazmente a los desafios que plantea la enfermedad.
Se recomienda que futuras investigaciones se centren
en mejorar la adaptacion psicologica para mejorar
la calidad de vida de estas personas.

Palabras clave: Resistencia psicologica, apoyo
familiar, cdncer de mama.
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INTRODUCTION

Women who are diagnosed with breast cancer
and undergo treatment experience anxiety and
even depression, which has an impact on their
quality of life (1,2). The most decrease in quality
of life in breast cancer patients is a decrease in
the psychological dimension (3). Psychological
problems faced by women with breast cancer
such as feeling fear, thinking about death, and
feeling worried when the family knows about
the disease (4). Previous studies showed that
the symptoms of breast cancer survivors tend
to decrease in quality of life (QoL) in the early
years of diagnosis (5). Studies have shown
that cancer diagnosis and treatment will lead to
many somatic problems, reduced life function,
and family disintegration (6). Quality of life in
breast cancer patients decreased due to several
factors, such as personality and lack of support
from husbands (7).

The World Health Organization (WHO)
indicates that 8 %-9 % of women have breast
cancer, reaching 23.6 million in 2020 (4). The
results of The Basic Health Research of Indonesia
in 2018 showed that the most common cancer
cases in Indonesia were 58 256 cases of breast
cancer out of a total of 348 809 cancer cases (8).
Based on data from the East Java Provincial
Health Office in 2019, the number of breast
cancer patients reached 12 186 cases. According
to Waltrin's research (2017) 85 % with poor
quality of life and 15 % with good quality in
breast cancer patients. Based on Basic Health
Researchin 2018, the prevalence of cancer in East
Java is 2.2 per 1 000 population. If converted
to the population of East Java, the number of
cancer patients is 86 000 (10). According to
Indotang's research (11) of 30 respondents with
breast cancer, 19 respondents (63.3 %) had a
very low husband support category. Studies
conducted by Mahdian and Ghafari explain that
hardiness personality is related to the support and
expectations received by cancer patients (12).
Hardiness personality it was usually defined as a
personality structure comprising the three related
general dispositions of commitment, control and
challenge that functions as a resistance resource
in encounters with stressful conditions.

Cancer affects many aspects of life and can
cause many temporary or permanent psychosocial
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problems (13). Individuals with hardiness
personalities in coping with psychological
distress use positive coping strategies and are
effective inreducing psychological distress (9,11-
13). A person who has strong husband support
can increase feelings of calm and give them the
strength to heal (14). Research conducted for
recovery compared to breast cancer patients
who have high husband support, they have the
motivation or have the spirit to recover.

Hardiness is a psychological trait that serves
as a reliable predictor of good health, even in
the face of highly stressful events. It involves
two key elements: reduced threat evaluation
and increased positive expectations. When
dealing with cervical cancer, patients employ
various coping strategies to manage their
condition (15,16). Priorresearch has shown that
hardiness influences the development of ahealthy
character (17). It fosters inner attitudes that lead
to a more realistic approach to life's challenges
and stressors (18). Highly resilient individuals
tend to report greater happiness, life satisfaction,
and better physical and mental health (19). On
the other hand, less resilient individuals are more
prone to mental health issues like depression,
anxiety, and maladaptive coping styles (20-22).
Hardiness acts as a protective factor against
stress, mitigating its negative impactonindividual
health (23). Studies have indicated thataperson's
quality of life can be predicted based on their
level of hardiness personality. Additionally,
like perceived social support, hardiness
personality positively influences the quality of
life in oncology patients (12). Another critical
factor affecting the quality of life is the support
provided by families, including informational
and emotional support through effective family
communication patterns (24). Psychological
care for oncology patients and their families is of
significant importance (25). This study aimed at
investigating the relationship between hardiness
personality and family support on the quality of
life in women with breast cancer.

METHODS

This study used analytical correlation with
cross sectional approach. The purpose of the
study was to determine the effect of hardiness
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personality, and family support on quality of life
in breast cancer patients in the north Surabaya
area. A population of 48 women with breast
cancer with asample of 43 respondents was taken
using a simple random sampling technique based
on inclusion criteria: 1) breast cancer patients,
2) have and live with a partner, 3) are conscious
and able to communicate well. The instrument
used in this study to assess the variable hardiness
personality was the Revised Hardiness Health
Inventory (RHHI-24). This instrument allows
participants to respond to five items for each
domain using a 4-point Likert-type scale. The
reliability scale has been examined with aranging
from 0.6-0.79 by using Cronbach’s alpha, 0.76-
0.92. The Quality of Life was evaluated using
the Quality Of Life Breast Cancer questionnaire
(QOL-BC) with 46 question items for physical
health, psychological, social, and spiritual
dimensions. Before collecting the data, the
patients who were recruited for this study were
asked to fill out and sign the informed consent,
while the researchers explained the aims and
procedure of this study. Then, the researchers
began to distribute the questionnaire and
guided the recruited respondents to answer the
questionnaire to obtain a data set for analysis. The
collected data was analyzed statistically using the
linear regression analysis test (95 % CI: a=0.05)
with SPSS 20.0 (SPSS Inc., Chicago, IL).

RESULTS

Most respondents were in the age group of
46 to 55 (41.9 %), with most of them having
graduated from Junior school (5 5.8 %). The
occupation of respondents was dominated by
housewives (62.8 %) and from the Maduranese
tribe (51.2 %). Moreover, the monthly revenue of
patients was below the regional minimum basic
salary (60.5 %). According to the stadium of
cancer, stage IB hasreached alow level (41.9 %)
(Table 1).

Table 2 presents the results of the t-tests,
indicating the influence of Hardiness Personality
and Family Support on the quality of life. For
Hardiness Personality, the t statistics value was
3.327 with a probability of 0.0024, showing
a significant effect (p < 0.05) with a positive
coefficient of 0.260. This suggests that higher
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Table 1. Sociodemographic of breast cancer woman

Variable Frequency Percentage (%)
Ages

26-35 2 4.7

36-45 9 209

46-55 18 419

56-65 14 32.6
Education

Elementary school 4 9.3

Junior school 24 55.8

Senior high school 15 349
Occupation

Housewife 27 62.8

Worker 12 279

Self-employed 4 9.3
Tribe

Javanese 21 48.8

Madura 22 51.2
Stadium

SHE 4 93

1B 18 419

ITIA 3 7.0

11B 7 16.3

11T 9 209

v 2 4.7
Revenue

Above region min basic salary 27 60.5

Average regional min basic salary 16 395

levels of Hardiness Personality are associated
with an improvement in the quality of life.
Similarly, for family support, the t-statistics value
was 2.412 with a probability of 0.026, indicating

a significant effect (p < 0.05) with a positive
coefficient of 0.137. This implies that Family
Supportalso has apositive and significantimpact
on the quality of life.

Table 2. T-test Results for Analysis of Quality of Life, Hardiness Personality, and Family Support in Women with Breast

Cancer (n=43)

Variable Min Max Mean Std. Dev. Coefficient t Statistics Sig.
Quality of life (Constant) 53.00 123.00 89.6 14.7458 1.709 4.192 0.0001
Hardiness personality 59.00 97.00 73.0 9.3886 0.260 3.327 0.0024
Family support 50.00 80.00 72.4 10.8503 0.137 2.412 0.0260
DISCUSSION conditions that increase stress in individuals.

Hardiness personality acts as a shield for
women diagnosed with cancer in the face of

Gac Méd Caracas

The result of this study showed a significant
relationship between hardiness personality
and perceived family support, which prevents
psychological distress to deal with stress among
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women with breast cancer. It means that the
higher the level of perceived family support, the
higher the psychological hardiness of women
with breast cancer. In effect, our study indicates
that respondents had an average hardiness score
of 73.0233 with SD = 9.3998, where 51.2 % of
respondents were mature and had a hard and
resistant culture and character slamming in the
face of various situations in life. In line with
the resilient theory resilient individuals are more
optimistic than individuals who are not strong, are
more flexible in the face of adversity, and prefer
to use adaptive coping styles, such as control
and a personal approach using adaptive (26,27),
rather than maladaptive coping, such as
avoidance, in the face of conditions stress (28).
Hardiness and optimism are two factors needed
in dealing with and promoting individuals to
remain psychologically healthy even in the face
of difficulty (12). Hardiness personality has
a positive impact on overcoming cancer and
hardiness increases individual adaptation to the
disease and acts as an intermediary between stress
and disease (29-31). Hardiness people act better
in the face of difficulties and cope with life's
problems such as when women are diagnosed
with breast cancer (32).

These values and beliefs make the subject
optimistic in facing problems and independent
in his life. On the other hand, individuals learn
to be willing to take risks when faced with
problems (29). Someone who dares to take risks,
has confidence in his abilities, accompanied by a
sense of optimism will make himself have good
mental readiness when experiencing pressure due
to the problems experienced. These things help
develop ahardy personality inthe individual (33).
Family support is needed by patients who are
facing chronic diseases or patients with terminal
conditions such as patients with breast cancer,
because the family can provide positive support
to patients and know the patient's condition and
expectations (34).

Quality of life in breast cancer patients
between early stage and advanced stage show
a difference in a long time (35). The patient's
treatment as well as physical fatigue and activity,
can affect the quality of life of patients with breast
cancer (36). Family supportis very instrumental
in the patient's treatment process because family
support can help patients with breast cancer to
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reduce anxiety (37), stress, or depression while
undergoing medical therapy (38). Family
involvement during treatment therapy patients
plays an important role because by involving the
patient's family feel comfortable during therapy
or the treatment process, and patients can also
be cooperative during treatment therapy (39).
Supportive care greatly affects the quality of life
of patients with breast cancer (40), patients who
undergo treatment regularly can improve their
overall quality of life based on dimensions of
physical,emotional, and social functioning (41).

CONCLUSION

The findings showed that hardiness personality
and family support are two important health
factors in women with breast cancer. Hardiness
personality and high family support affect the
quality of life in women with breast cancer. High
personality hardiness will increase adaptation
because individuals have confidence in their
abilities, accompanied by a sense of optimism
will make themselves have good mental readiness
when experiencing pressure due to breast cancer.
Family support is instrumental in overcoming
stress, anxiety, and depression that often occur
in women with breast cancer.
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SUMMARY

Introduction: Women have the highest risk of sufering
anemia, especially young women. One way to prevent
anemia in adolescents is to increase the intake of food
sources of protein and iron. One of the food sources
of protein is catfish. Red beans as a vegetable source
that contains iron and is high in fiber. Crispy catfish
and red beans are food products that are processed,
served attractively, and have a long shelf. The study
aimed to determine the effect of crispy catfish and red
beans on increasing hemoglobin (Hb) levels in young
women with anemia.

Methods: This study used a quasi-experimental pre-
test — post-test design. The sample of young women
was 26 people per group, totaling 52 samples. In both
groups, interventions were carried out every day for

DOI: https://doi.org/10.47307/GMC.2023.131.54.13

ORCID: 0000-0003-1700-5679"
ORCID: 0000-0003-4701-9588
ORCID: 0009-0000-9712-0874*
ORCID: 0000-0001-9097-57574
ORCID: 0009-0000-0063-2858 °
ORCID: 0009-0009-9438-8758 ¢
ORCID: 0009-0002-0170-42217

2Politeknik Kesehatan Kemenkes Bandung, Bandung, Indonesia
®Universitas Pasundan Bandung, Bandung, Indonesia

*Corresponding Author: Widi Hastuti
E-mail: widihastuti @staff.poltekkesbandung.ac.id

Recibido: 29 de junio 2023
Aceptado: 26 de julio 2023

Gac Méd Caracas

21 days with interventions in the form of snacks. The
intervention group was given 60 grams of crispy catfish
and red beans, while the control group was given 60
grams of crispy without catfish and red beans.
Results: Crispy catfish and red beans per serving size
of 60 grams contained 12845 % of energy, 95.5 %
of protein, 83.5 % of fat, 154.87 % of carbohydrates,
28.93 % fiber, and 0.39 % of iron. There was no
significant difference in the food intake of respondents
before the intervention, between the intervention group
and the control group, for energy value p=0.681
(p<0.05), protein value p=0.267 (p>0.05), fat value
p=0.428 (p>0.05), carbohydrate value p=0.126
(p>0.05), fiber value p=0.139 (p>0.05), and Fe value
p=0.122 (p<0.05). There is a significant difference
in protein intake after the intervention (with catfish
crispy) value p=0.0001 (p<0.05), while energy
intake, carbohydrates, fat, fiber, and Fe there was no
difference. There was a significant increase in Hb
levels in young women after the intervention, with a
p-value of 0.0001 (p <0.05).

Conclusion: This product can be an alternative snack
for young women with anemia. The highest protein
score is the amino acid Lysine. There is an effect on
protein intake and an increase in the Hb level of young
women with anemia after the intervention of giving
crispy catfish and red beans.

Keywords: Anemia, hemoglobin level, young women,
local food production, malnutrition.

RESUMEN

Introduccion: Las mujeres tienen el mayor riesgo de
sufrir anemia, especialmente las jovenes. Una forma
de prevenir la anemia en adolescentes es aumentar la
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ingesta de proteinas 'y hierro de fuentes alimentarias.
Una de las fuentes alimentarias de proteinas es el
bagre. Las alubias rojas son una fuente vegetal que
contiene hierro 'y es rica en fibra. El bagre crujiente
v las alubias rojas son productos alimenticios que
se procesan, se sirven de forma atractiva y tienen
un largo periodo de conservacion. EIl objetivo del
estudio fue determinar el efecto de la administracion
de bagre crujiente y alubias rojas sobre los niveles
de hemoglobina (Hb) en mujeres jovenes con anemia.
Métodos: Este estudio utilizo un diseiio cuasi-
experimental pre-test - pos-test. La muestra de
mujeres jovenes fue de 26 personas por grupo, por lo
que el total es de 52 muestras. En ambos grupos se
realizaron intervenciones diarias durante 21 dias con
intervenciones en forma de tentempiés. Al grupo de
intervencion se le dieron 60 gramos de bagre crujiente
v alubias rojas, mientras que al grupo de control se le
dieron 60 gramos de bagre crujiente sin alubias rojas.
Resultados: El bagre crujiente y las alubias rojas
por racion de 60 gramos pueden aportar 128,45 %
de energia, 95,5 % de proteinas, 83,5 % de grasas,
154,87 % de hidratos de carbono, 28,93 % de fibra y
0,39 %o de hierro. No hubo diferencias significativas en
la ingesta de alimentos antes de la intervencion entre
el grupo de intervenciony el grupo de control, para el
valor energético p=0,681 (p<0,05), el valor proteico
p=0,267 (p>0,05), elvalorde grasap=0,428 (p>0,05),
el valor de carbohidratos p=0,126 (p>0,05), el valor
de fibra p=0,139 (p>0,05), y el valor de Fe p=0,122
(p=<0,05). Se observo una diferencia significativa en
la ingesta de proteinas después de la intervencion
(con bagre crujiente) p -valor =0.0001 (p<0.05),
mientras que en la ingesta de energia, carbohidratos,
grasa, fibra y Fe no hubo diferencias. Se obsevo un
incremento significativo en los niveles de Hb de las
mujeres jovenes entre el grupo de intervencion 'y el
grupo de control, con un valor de p 0,0001 (p <0,05).
Conclusiones: Este producto puede ser un tentempié
alternativo para mujeres jovenes con anemia. La
puntuacion de proteina mds alta es el aminodcido
Lisina. Existio un efecto sobre la ingesta de proteinas
v un aumento del nivel de Hb de las mujeres jovenes
con anemia tras la administracion de bagre crujiente
vy alubias rojas.

Palabras clave: Anemia, nivel de hemoglobina,
mujeres jovenes, produccion local de alimentos,
malnutricion.

INTRODUCTION

Anemia is one of the health problems around
the world. The global prevalence of anemia in
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women aged 15-49 years was 29.9 % (1-3). It
causes anemiain young women to become a health
problem with a prevalence of >15 %. According
to Basic Health Research (2013), the prevalence
of anemia in Indonesia is 21.7 %, with 26.4 %
of anemia patients aged 5-14 years and 18.4 %
of patients aged 15-24 years (4,5). Women,
especially young women, have the highest risk
of anemia (6-8).

Young women are one of the groups at risk
of anemia (6,9). Menstruating girls need iron
to replace menstrual loss. Iron loss during one
menstrual cycle (about 28 days) is approximately
0.56 mg daily. This amount is coupled with a
basal loss of 0.8 mg daily, bringing the total iron
loss to 1.36 mg daily. According to Lutfiasari, et
al. (2023), the limit of hemoglobin (Hb) levels
for young women to diagnose anemia is if the Hb
level is less than 12 g/dL (10). Anemia causes a
reduction of oxygen binding to hemoglobin and
transport from the lungs to the rest of the body,
which will result in difficulty concentrating and
learning. In addition, physical endurance is low,
with a decrease in physical activity and with the
consequence to get sick easily (12,13).

Ironisrequired forthe synthesis of hemoglobin.
Iron deficiency happens because young women
experience menstruation every month. Intake of
nutrients in the body must be fulfilled, especially
in adolescents. Protein intake in the body is
beneficial for iron absorption. Besides, vitamin
C in the adolescent body must be fulfilled
because vitamin C is a reducing agent. Then
in the intestine, iron will be maintained in the
form of iron so that it is more easily absorbed by
consuming food sources of iron (14).

A low intake of protein sources can cause
anemia in young women (15). In the population
aged 16-18 years,the average adequacy of protein
consumption is 64.4 %, and adolescents who
consume below the minimum need as much as
35.6 % (16). One of the government programs
to overcome anemia in young women is the
provision of blood supplement tablets with a
national target. Young women get blood tablets
with preventive doses, namely once a week
and once a day during menstruation. However,
the provision of blood supplement tablets only
focuses on pregnant women, while for young
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women has not been done optimally (17). It
causes a high incidence of anemia in young
women (18).

Overcoming the problem of anemia that
occurs in young women can be done by including
supplementary iron in the form of snacks like
crispy catfish and red beans. Based onlocal food,
young women's snacks are prioritized in animal
and vegetable protein sources. Indonesia has a
variety of diverse foods, and local food has great
potential to be a functional food source. Good
functional food should be a daily consumption
pattern, especially locally based, to improve
healthy function and health and reduce disease
risk.

Catfish is a source of animal protein as
one of the local foods that the Indonesian
people widely use for food. The benefits of
bioactive components in catfish are the content
of unsaturated fatty acids that can reduce the
risk of disease and improve immune function.
Abundantavailability of catfish, with total catfish
production in Indonesia reaching 116 114 tons
in 2022 (19). The price is relatively affordable,
making catfish chosen to be a food that is widely
used by the Indonesian people to be used as food
that somebody can consume daily. Nutrients in
100 g of fresh catfish are energy 135 kcal, protein
17 grams, fat 6.6 grams, carbohydrates 1.1 g,
and Iron 1.6 mg (20). The nutritional content
of catfish is higher than snakehead fish, as the
protein content in snakehead fish is only 16.2 g,
and iron content is only 0.1 mg. Catfish is good
local food for people with anemia because of its
high iron content (20).

Research conducted by Hastuti (2022) resulted
in the product crispy catfish (20). This product
contains protein but lacks fiber content. If we
want a crispy product that contains protein and
fiber, then the product needs to add fiber-source
food, namely red beans, with a fiber content of
4.0 g/100 g. Red beans have a relatively high
iron content compared to other beans. Red beans
have an iron content of 10.3 mg/100 g (21). Iron
in red beans is high compared to other legumes
such as mung beans, which contain as much as
7.5 mg/100 g, soybeans 6.9 mg/100 g, cashew
nuts 3.8 mg/100 g,and peanuts 4,1 mg/100 g (21).
Total red bean production in Indonesia reached
66.210 tons (22).

Gac Méd Caracas

Crispy catfish is a processed product liked
by people of various ages, such as children,
adolescents,and adults. This productis preferred
because it has a crunchy texture and is easy to
digest. Based on the results of other studies,
the group of adolescents studied was given
an intervention by giving high iron (Fe) food
products such as snack bars, cookies, biscuits,
and muffins (10,23-25). Crispy products can
innovate in making high-protein and iron food
products (21). This processed product is highly
nutritional because it contains carbohydrates,
protein, fat, iron, and high fiber.

The high protein and iron content in catfish
and red beans is expected to increase protein and
iron intake for young women with anemia. The
study aimed to determine the effect of crispy
catfish and red beans on increasing hemoglobin
(Hb) levels in young women with anemia.

METHODS

This study used a quasi-experimental pre—test—
post—test design. The study design compared
the incidence of anemia among young women
before and after the intervention. This research
received approval for an ethical review from
the Health Research Ethics Commission of the
Health Polytechnic of the Ministry of Health
Bandung No. 09/KEPK/EC/VIII/2021, dated
August 10, 2021.

Sampling was carried out using purposive
sampling techniques. The criteria for inclusion of
the sample were adolescents aged 10-15 years,had
menstruation,did not suffer from chronic diseases
such as pulmonary tuberculosis and hepatitis,
did not eat foods containing iron inhibitors,
namely tannins, and students were willing to
participate in the study by filling out informed
consent. The sample size was determined based
on calculations using the formula Lameshow,
1990, and considered the addition of subjects
who dropped out by 10 %. From the analysis
of the formula, a minimum sample of 26 young
women (intervention group) and 26 young women
(control group) was obtained so that the total
sample was 52 young women.

This study used instruments in the form
of interview questioners to determine the
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characteristics of samples (age, Hb level) and
respondents (age, education level, occupation),
SFFQ (Semiquantitative Food Frequency
Questioner) forms and 1 x 24-h recall forms for
measured food intake. The independent variable
was the intervention of giving crispy catfish
and red beans. The dependent variable is the
hemoglobin level of young women (26).

The interventions were carried out every day
for21 daysinthe form of snacks.The intervention
group was given 60 grams of crispy catfish and
red beans, with an energy content of 253.72 kcal
and protein of 5.68 g; while the control group was
given 60 grams of crispy , with an energy content
of 197.50 kcal, protein 6.00 g (Recommended
Nutritional Adequacy Rate for Young Women,
Ministry of Health, 2019). This intervention
was carried out at school and accompanied by
their respective teachers. After intervention, Hb
levels and food intake was assessed using the 2
X 24-hours recall method on days 5 and 15 (26).

This study used univariate analysis to
categorize samplecharacteristics (age),respondent
characteristics (age,education level,occupation),
and nutritional status presented in a frequency
distribution table and analyzed descriptively.
This study used bivariate analysis to determine
the relationship between variables. Bivariate
analysis was used for the dependent t-statistical
Test to determine differences in food intake and
Hb values before and after the intervention. The
limitof significance used a 95 % confidence level
with a p-value <0.05.

Protein score is the arrangement and number
of amino acids contained in protein molecules
because the efficiency of using protein in the
body will depend on the smallest number of
essential amino acids (27). The quality of protein
is determined by the amount and the arrangement
of amino acids in the protein. Protein is said to be
of high quality ifithas an amino acid arrangement
that matches the arrangement of amino acids
in human body tissues (28). The quality of the
new product’s amino acids is determined to be
compared with egg amino acids, considered the
standard of amino acid perfection. The value of
one amino acid, e.g., tryptophan, is compared
to the total number of amino acids of the whole
product, then a percentage is produced. The
formula to get a protein score on a product is
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by comparing the percentage of one amino acid
with the percentage amino acid of the egg so
that it can be said to be a protein score, with a
unit of “score.”

% amino acid of produc

Protein score:

% standard of amino acid (egg)

RESULTS

The characteristics of the sample according
to the father’s education, father’s occupation,
mother’s education, and mother’s occupation
are presented in Table 1.

Table 1 shows that most of the father’s
education level was a senior high school in both
the intervention and control groups. The father
type of work was partly self-employed in both the
intervention and control groups. The mother’s
education level in the intervention and control
groups was mostly senior high school. The level
of education was a factor that affects the quality
and quantity of food because, with a high level
of education, it was expected that the knowledge
and information aboutnutrition will be better. The
mother’s work was significant as a housewife in
the intervention and control groups.

The results of testing the nutritional value of
crispy catfish and red beans per 100 grams are
presented in Table 2.

Table 2 shows that 100 g of crispy catfish and
red beans contain an energy of 514.15 Kcal and
a protein calorie percent of 46 %. The results
of testing the nutritional value of crispy catfish
and red beans per serving size of 60 grams are
presented in Table 3 below.

Table 3 shows that crispy catfish and red
beans per serving size of 60 grams can contribute
128.45 % of energy, 95.5 % of protein, 83.5 % of
fat, 154.87 % carbohydrates, 28.93 % fiber, and
0.39 % of iron. The type of protein score crispy
catfish and red beans can be seen in Figure 1. It
shows that lysin was the highest type of amino
acid in crispy catfish and red beans.
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Table 1

Occupation

Intervention Group

Control Group

Variable n (26) % n (26) %
Father's education
Junior High School 0 00.0 0 00.0
Senior High School 20 76.9 15 57.7

Diploma 6 231 7 26.9

Bachelor 0 00.0 4 154
Father's occupation
Civil Servants 0 00 0 00.0
Private employees 2 7.7 3 115
Self-employed 23 88.5 23 88.5
Laborer 1 38 0 00.0
Mother's education
Junior High School 0 00.0 0 00.0
Senior High School 20 76.9 18 69.2
Diploma 4 154 3 11.5
Bachelor 2 7.7 5 19.2
Mother's occupation
Civil Servants 1 38 0 0.0
Private employees 2 7.7 2 7.7
Self-employed 9 34.6 2 7.7
Housewives 14 53.8 22 84.6

Table 2
The Nutritional Value of Crispy Catfish and Red Beans per 100 g
Groceries Gross weight Energy Protein Fat Carbohydrate
(€] (Kcal) (2 () (2
Catfish Flour 308 406.15 52.31 20.31 3.38
Red Bean Flour 63 108.00 6.95 1.39 17.68
514.15 59.26 21.70 21.07
BMC requirements 360.00 46 % (=16 %)
Table 3

The Nutritional Value of Crispy Catfish and Red Beans per Serving Size of 60 grams compared to the Daily Value (RDA)

Test Type Lab Test Average DV

Results Snack % DV

Age 10 - 15 years

Energy 253.72 kcal 197.50 128.46
Protein 573 ¢g 6.00 95.50
Fat 568 ¢ 6.80 83.50
Carbohydrates 4492 g 29.00 154 .87
Fiber 0.81 mg 2.80 28.93
Iron 0.47 mg/kg 1.20 0.39
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Figure 1. Protein Score Crispy Catfish and Red Bean (The unit of the protein score is the “score”

Table 4 shows the results of statistical tests and the control group for energy value p=0.681
using the Independent T-testata 95 % confidence (p<0.05), protein value p=0.267 (p>0.05), fat
level, indicating that there was no significant value p=0.428 (p>0.05), carbohydrate value
diff'erence in t'he foodintake of }‘esponde.nts before p=0.126 (p>0.05), fiber value p=0.139 (p>0.05),
the intervention between the intervention group and Fe value of p=0.122 (p=<0.05).

Table 4

Food Intake of Respondents Before Intervention Between the Intervention Group and the Control Group

Variable Intervention Group (n=26) Control Group (n=26) Value
of p*
Min-Max Average SD Min-Max Average SD

Energy 151520 -1 691.55 1 609.77 5122 1648.6—-19824 1782.26 89.00 0.681
Protein 48.15-51.81 49.54 1.02 46.39 -51.24 4941 1.23 0.267
Fat 54.54 — 57.60 55.79 0.94 53.27 - 59.87 57.02 1.64 0.428
Carbohydrate 231.72 —242.33 238.68 3.13 24947 —290.15 259.74 10.23 0.126
Fiber 19.19 — 23.81 22.08 1.50 19.27 —22.83 21.10 1.03 0.139
Iron 743 -9.45 891 0.44 7.01 —8.99 8.06 0.56 0.122
*Independent Test

Table 5 shows the results of statistical tests (with catfish crispy) value p=0.0001 (p<0.05)
using the Independent T-testat a 95 % confidence while energy intake, carbohydrates, fat, fiber,
level, showing that there was a significant and Fe there was no difference.

difference in protein intake after the intervention
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Table 5

Food Intake of Respondents After Intervention (with Crispy Catfish and Red Beans Between Intervention Group and
Control Group

Intervention Group (n=26) Control Group (n=26) Value
Variable of p*
Min-Max Average SD Min-Max Average SD
Energy 175038 -193526 185126 5211 171226-1 94527 184296  61.10 0.600
Protein 5426 —56.78 55.39 1.11 50.02 — 50.66 50.21 0.14 0.0001
Fat 59.24 - 63.23 61.04 0.89 54.25-63.28 60.74 1.52 0.397
Carbohydrate 27224 —287.25 282.18 425  266.24 —287.25 280.19 6.62 0.204
Fiber 20.00 — 24.62 22.66 1.51 19.96 — 24.52 1.18 1.03 0.286
Iron 820-9.55 8.93 0.39 8.12-9.45 8.82 042 0.313
*Independent Test
_ Table 6.Sh0WS th?}t there was a significant This result showed that giving crispy catfish and
difference in change in food intake before and kidney beans is effective in increasing protein
afterintervention between the intervention group intake.

and the control group with a value of P=0.025.

Table 6

Comparison of Changes in Food Intake Before and After Intervention in Intervention Group and Control Group

Variable Intervention Group (n=26) Control Group (n=26) Value of P
Mean SD Mean SD
Energy 23475 96.81 218.14 135.23 0.082
Protein 8.97 3.62 3.21 8.33 0.025
Lemak 11.45 4.36 10.01 4.02 0.939
Carbohydrate 39.65 20.52 35.18 18.26 0.799
Fiber 5.99 2.32 5.01 2.64 0.436
Iron 1.76 0.98 143 1.16 0.242

*Independent Test

Table 7 shows that the mean Hb level in the group, which is 12-45. g/dL in the intervention
intervention group was higher than the control group and 11.86 g/dL in the control group.

Table 7

Hb Levels of the Intervention Group and Control Group Before and After the Intervention

Variable Intervention Group Control Group
(n=26) (n=26) p-value 95 % CI1
Mean SD Mean SD
Hb Levels Before 11.87 0.99 11.56 1.42 0.357 -0.37;0.99
Hb Levels After 12.45 048 11.86 0.39 0.0001 0.36;0.83
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DISCUSSION

The results showed that there was no
significant difference in the young women’s
food intake before the intervention between the
intervention group and the control group for
energy, carbohydrate, fat, fiber, and iron intake.
There was a significant difference in protein
intake after the intervention. At the same time,
there were no differences inenergy,carbohydrate,
fat, fiber, and iron intake after the intervention
with crispy catfish and red beans. This study is in
line with other studies, which stated a significant
difference in protein intake after giving red bean,
banana, and tuna-based cookies (29).

100 g of crispy catfish and red beans contain
514.15 Kcal of energy and 46 % of protein
calories. The highest protein score was the
amino acid lysine, with a protein score value
of 155.69. Lysine is important for adequate
growth, and it plays an essential role in the
production of carnitine, a nutrient responsible
forconverting fatty acids into energy and helping
lower cholesterol. Humans synthesize L-carnitine
from the amino acids lysine and methionine in a
multi-step process occurring across several cell
compartments. Itcan increase 3-oxidation so that
somebody can reduce the accumulation of body
fat. In addition, lysine can increase the activities
of antioxidant enzymes by upregulating Nrf2
and upregulating the expression of antioxidant
enzyme genes, thereby increasing the ability
of free radical scavenging to protect against
oxidative damage (30).

An adequate energy and protein diet is
necessary to reduce inflammation and increase
iron absorption. Malnutrition of protein and
energy stimulates increased cytokine production
with inflammation, immune deficiency, and
anemia (31). There is a mechanism to increase
iron absorption in people with iron deficiency.
The form of iron entering the duodenum affects
its absorption. Heme iron derived from animal
foods is more easily absorbed, does not depend
on duodenal pH, and is not affected by inhibitory
substances such as phytate and polyphenols (32).
Therefore, catfish,one of the animal source foods,
can be an excellent source of iron.
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Afterthe intervention,hemoglobinlevelsinthe
intervention group were higher than in the control
group with crispy catfish and red beans. This
study aligns with other studies that state that fried
catfish cakes effectively increase hemoglobin
levels and blood oxygen saturation (33).

Bioavailable heme iron is 15 %-35 %, and
bioavailable non-heme iron is 2 %-20 % (34).
Despite its lower bioavailability, the amount
of non-heme iron in legume foods can be more
significant than heme iron in most foods, so non-
heme iron generally contributes more than heme
iron (35). Red beans are non-heme iron. Vitamin
C can help increase iron absorption because of
its ability to reduce ferric to ferrous iron and its
ability to chelate iron (36). The combination of
catfish and red beans is recommended for snacks
for anemic young women. These crispy catfish
and red bean products can contribute to the
nutritional adequacy of snacks for the age group
of 10-15 years. This research aligns with Hastuti
et al. (35), which states that red bean catfish-
based products can be used as an alternative
snack because they contain high protein and iron,
suitable for young women with anemia.

CONCLUSION

Crispy catfish and red bean products can
be alternative snacks for young women with
anemia. The highest protein score is the amino
acid Lysine. There is an effect on protein intake
and an increase in the Hb level of young women
with anemia after the intervention of giving crispy
catfish and red beans.
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SUMMARY

Background: The Internet, especially socialmedia, is
also at risk of being misused and triggering violence
against humans. Gender-based violence (GBV)
facilitated by new technologies is a phenomenon that
increasingly affects the privacy and safety of women
and girls in and out of cyberspace. This study aimed
to describe the physical, mental, social, cultural, and
economic impacts of gender-based violence of cyber.
Methods: This study used a descriptive survey. The
population of this study was adolescents in the East
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Java region; the sample size was 480 adolescents
selectedusing a purposive sampling technique,with the
following criteria: adolescents aged 12-25 years and
willing to be respondents. The variables in this study
include the characteristics of the respondents, cyber-
based gender violence, and the impacts experienced.
Data was collected using a questionnaire using
Google Forms, which consisted of; gender, gender-
based violence, cyber gender-based violence, and
questions about the impact of cyber-based violence.
The research questionnaire has been tested for validity
and reliability. The research process was carried out
according to ethical principles.

Results: This research shows that more than 50 % of
respondents are aged 17-25 years, more than 75 %
are female, almost 50 % have a high school education,
and most are unmarried. As many as 308 (64 %)
have received threats, insults, insults, harassment,
sending pornographic photos, pornographic videos,
and indecent sentences. The most significant impact
of Cyber Gender-Based Violence on adolescent
psychology is 265 (55 %).

Conclusion: Based on thisresearch, the most dominant
impact of gender-based violence in cyberspace is the
psychological impact, in addition to the physical,
social, cultural,and economic effects. Good education,
especially for children, must be carried out intensively
to prevent children from potentially falling into
cybercrime. The government must formulate a strategy
to address cyber violence against women.

Keywords: Factor, cyber, gender-based, violence.
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RESUMEN

Antecedentes: Internet, especialmente las redes
sociales, también corre el riesgo de ser mal utilizada
v desencadenar violencia contra los humanos. La
violencia basada en género (VBG) facilitada por las
nuevas tecnologias es un fenomeno que afecta cada
vez mds la privacidad y seguridad de mujeres y nifias
dentro y fuera del ciberespacio. Este estudio tiene
como objetivo describir los impactos fisicos, mentales,
sociales, culturales y economicos de la violencia de
género en cibernética.

Meétodos: Este estudio utilizo una encuesta descriptiva.
La poblacion de este estudio fueron adolescentes en
la region de Java Oriental; el tamaiio de la muestra
fue de 480 adolescentes seleccionadas utilizando una
técnica de muestreo intencional, con los siguientes
criterios: adolescentes de 12 a 25 afios y dispuestos
a ser encuestados. Las variables de este estudio
incluyen las caracteristicas de los encuestados, la
violencia de género cibernéticay también los impactos
experimentados. Los datos se recopilaron mediante un
cuestionario utilizando Google Forms, que consistio en
género, violencia de género, ciberviolencia de género
y preguntas sobre el impacto de la ciberviolencia. El
cuestionario de investigacion fue probado en cuanto
avalidezy confiabilidad. El proceso de investigacion
se llevo a cabo de acuerdo con principios éticos.
Resultados: Esta investigacion muestra que mds
del 50 % tiene entre 17y 25 arios, mds del 75 % son
mujeres, casi el 50 % tiene educacion secundaria y
la mayoria no estd casada. Hasta 308 (64 %) han
recibido amenazas, insultos, insultos, hostigamientos,
envio de fotos pornogrdficas, videos pornogrdficos
vy frases obscenas. El impacto mds significativo de
la Ciberviolencia de Género en la psicologia del
adolescente es 265 (55 %).

Conclusion: Con base en esta investigacion, el
impacto mds dominante de laviolencia de género en el
ciberespacio es el impacto psicologico, ademds de los
efectos fisicos, sociales, culturales y economicos. La
buena educacion, especialmente para los nifios, debe
llevarse a cabo de manera intensiva para evitar que
los nifios caigan potencialmente en el ciberdelito. El
gobierno debe formular una estrategia para abordar
la violencia cibernética contra las mujeres.

Palabra clave: Factor, cibernético, basado en el
género, violencia.

INTRODUCTION

Along with modern technology’s emergence,
access to the Internet has become easier and
faster. The Internet has spread and is an
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integral part of everyday life, both for work and
leisure activities, to communicate thoughts and
information, and to build connections beyond
geographic boundaries (1,2). Apart from being
amedium for expression, the Internet, especially
social media, is also at risk of being misused
and triggering violence against humans (3.4).
Although it looks democratic, the virtual world
suffers from violence and gender inequality,
similar to the offline world (5). Some acts that
fall under cyber violence include harassment,
invasion of privacy, sexual exploitation, sexual
harassment, and online threats (6,7). Gender-
based violence (GBV) is experienced by many
women and girls online (8-10). Women are
victims of cyber violence in many instances. A
study shows that one in four women experience
cyber violence (11).

The United Nations (1993) defines GBV as an
act of violence in public or private life that may
resultin physical,sexual, or psychological harm.
One study explains that women are more at risk
of becoming victims of online sexual harassment
than men (12). UNESCO (2015) (13) notes that
most women have experienced cyber violence
incidents. Additionally, Amnesty International
(2017) (14) in their survey of 4 000 women in 8
countries, found that a quarter of their respondents
had experienced online harassment at least once,
with some incidents threatening their safety. In
Indonesia,the National Commission on Violence
Against Women, in its 2020 Annual Report,
revealed a 300 % increase in Online Gender-
Based Violence (OGBYV) cases compared to the
previous year (15). Even during the pandemic,
there was a 400 % increase in OGBYV cases
compared to 2019 (16).

There are various forms of cyberviolence
against women, including cyberstalking,
nonconsensual pornography (or ‘revenge porn’),
gender-based insults and harassment, ‘slut-
shaming’ unsolicited pornography, ‘sextortion,’
rape and death threats, ‘doxing’ and trafficking,
which electronically activated. The risk of
cyberviolence increases in adolescents (17,18).
Adolescents are genuine users of digital media
platforms, especially social media, essential in
increasing social connections, self-discovery,
and self-esteem. Therefore, adolescents are at
risk of engaging in cyberbullying and using age-
appropriate content through social media (19).
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Ifleftunchecked,female-based cyber violence
has social,physical, psychological,and economic
impacts on women (20). A study in Sweden found
the effects of cyber-based violence on adolescents.
84 % of adolescents reported behavioural results,
80 % social impacts, 56 % cognitive impacts,
and 12 % experienced physical impacts (21).
Other studies support this statement and find
psychological implications, including anxiety and
damaged self-image, women's rights and dignity
violations, and gender justice and equality (22).

This study aimed to describe the physical,
mental, social, cultural and economic impacts
of gender-based violence in cyber. Besides, this
study aimed to address issues related to gender
equality amidst the challenges of gender-based
cyber violence that have damaged Indonesian
society and weakened efforts to realize gender-
based equality. This study required concrete
policies to prevent online gender-based violence
and the participation of social media platforms
to increase awareness campaigns in building an
environment of gender equality and respecting
one another’s gender.

METHODS

This study used a descriptive survey. The
population of this study was adolescence in the
East Java region, with a total sample of 480
adolescents. This research was conducted from
November to December 2022 with the inclusion
criteria of adolescents aged 12-25 years and
willing to be respondents.

The variables in this study include the
characteristics of the respondents, cyber-based
gender violence, and the impacts experienced.
Data collection used a questionnaire distributed
via Google Form, which consisted of gender 3
questionitems, gender-based violence 10 question
items, cyber gender-based violence 14 question
items, and 3 question items about the impact of
cyber-based violence. The questionnaire in this
study has gone through the validity and reliability
test stages. The implementation of the research
process complies with ethical principles such as
informed consent,anonymity,and confidentiality.

Gac Méd Caracas

This descriptive research collected data using
a frequency distribution based on the variables
studied. The method of presentation was in the
form of tables, diagrams, presentations, and
narration.

RESULTS

Data collection through youth data collection
in the East Java region consisted of 480 young
people, both early and late. The results of this
research were descriptive by collecting datausing
a frequency distribution based on the variables
studied.

Table 1 shows the Respondents characteristics,
were more than 50 % are aged 17-25 years, more
than 75 % are female, and almost 50 % have a
high school education. All respondents who
participated in this study came from 29 districts
in East Java.

Table 1. Characteristics of Respondents

Criteria Amount Percentage
(n) (%)

Age
1. Early Adolescents

(12 — 16 years) 198 41
2. Late Adolescents

(17 — 25 years) 282 59
Gender
1. Boy 109 23
2. Girls 371 77
Education
1. Middle school 49 10
2. High school 235 49
3. College 162 34
4. Graduated D3 9 2
5. Graduated Bachelor 25 5
Marital status
1. Not married 469 97.7
2. Married 10 2.08
3. Divorced life 0 0
4. Divorced dead 1 0.22
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Figure 1 was a form of cyber gender-based sending pornographic photos, pornographic
violence, where out of 480 adolescents who have videos, and obscene sentences, as many as 308
received threats, insults, insults, harassment, (64 %).

Threats, insults, insults, harassment, posting of
pornographic photos, pornographic videos and
obscene language

= 64% Yes = 36% No

Figure 1. Forms of Cyber Gender-Based Violence

Figure 2 show that there are three impacts of effects. Cyber gender-based violence had the
cyber gender-based violence, namely Physical, mostsignificantimpacton adolescent psychology,
Psychological, Social, Cultural, and Economic namely 265 (55 %).

IMPACT OF CYBER GENDER-BASED VIOLENCE

350
400 354
50
100 265
150 215
200
126

150 a0
100

50

]
Yes N Yes Mo Yes No
Physical Impact Psychological Impact Social, Cultural and

Economic Impact

Figure 2. Impact of Cyber Gender-Based Violence
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DISCUSSION

Based on the characteristics of the respondents,
most respondents were aged 17-25 years or are
called late adolescents. The United Nations Broad
Commission (2015) (23) showed that women
aged 18-24 experience several forms of cyber
violence. In this study, most respondents were
female. According to WHO (2017), around 35
percent of women worldwide have been victims
of GBV at some point. However, several studies
in the Middle East and Africa indicate that up to
70 percent of women have experienced physical
and sexual violence from an intimate partner
during their lifetime. As many as 87,000 women
were intentionally killed in 2017 globally, more
than half (58 percent) were killed by an intimate
partner or family member, meaning that 137
women worldwide were killed by their family
members each year day (24).

In addition, mostrespondents in this study were
people withunmarried status. The evidence states
thatavailable female students in the study area are
more than three times more affected by GBV at
school than divorced and married students (25).
In this study, most incidents of gender-based
violence occurred in women. Previous research
explained a statistically significant positive
correlation between society's patriarchal ideology
(male dominance) in increasing GBV and the
education level of the respondents. The survey
results also show that student household income
is related to their level of education. An increase
in household income reduces the propensity of
a daughter's family to negotiate gender-based
violence (26,27).

Conversely, lower household income makes
women vulnerable to unwanted marriages and
other acts of violence by male perpetrators.
According to them, there are many forms of
gender-discriminatory violence in developing
countries due to patriarchal ideology, which must
make men more substantial and have supremacy
over women in society (28). These practices start
at home and are followed in schools, creating
more challenges to girls' educational attainment.
School-going young women are ofteninvolved in
unwanted violence caused by male perpetrators.
These cultural practices imply unequal gender
roles that expose women to gender-based
violence (29-31).

Gac Méd Caracas

Covert social practices have tremendously
affected the overall level of GBV. Another
implication is that the supremacy of men over
women stems from gender-selective societal
norms. This practice then makes women
vulnerable or oppressed by gender-based
violence. Consequently, these findings confirm
that school-related gender-based violence is
caused by hidden social customs,implying that it
is aproblem strongly related to the socioeconomic
background of vulnerable women.

WHO (32) defines violence as an overarching
term, including neglect and physical, sexual, and
psychological abuse. This scope reflects the broad
spectrum of violence that can be experienced in
today's society. Women are recognized as very
vulnerable to experiencing violence in its various
forms. European Union Agency For Fundamental
Rights (FRA) (2014) reports that violence
against women is a widespread human rights
violation that significantly threatens women's
safety. In their report based on 42 000 women
in 28 European Union (EU) member states, the
FRA indicated that violence against women is
extensive harassment that systematically remains
unreported (9). GBV is violence directed against
a person based on sex or gender, including
acts that cause emotional, physical, mental, or
sexual harm or suffering, threats of such acts,
coercion, and other deprivations of liberty. It
is psychological, physical, and sexual violence
committed or allowed in the family, the general
public, or by the state and its institutions (33).

Although cyber violence can affect both men
and women, women experience it differently and
are more traumatic forms of cyber violence (34).
The evidence provides various forms of cyber
violence against women, such as cyberstalking,
cyber harassment, cyberbullying, online sexual
harassment, and nonconsensual pornography
(35). The United Nations Broad Commission
(2015) (23) shows that women aged 18-24
experience several forms of cyber violence. They
suffer disproportionately from cyberbullying,
cyber harassment, cyberstalking, or online
sexual harassment. The report further shows
that in the EU 28 membership, 18% of women
have experienced cyber violence in the form of
online hatred, harassment, cyberstalking, and
others since the age of 15. This prevalence figure
represents 28 million women (23). Sargent et al.
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(2016) (36) found that more than 50% of girls
agedover 13 years in Sloveniaexperienced some
form of cyber violence.

Online violence is direct or indirect online
communication expressed in an aggressive,
exploitative, manipulative, threatening or
obscene manner and designed to cause fear,
emotional or psychological,upset,distress,alarm
or feelings of inferiority (37). There is a clear
emphasis on emotional impact in this definition.
Experiencing GBV online can be very damaging
and demoralizing. Another study observed that
online harassment can cause harm to the victim
in powerful ways; it can expose a woman to
symptoms of post-traumatic stress disorder,
mainly if the abuse occurs frequently (5).

In addition, evidence shows that women who
experience GBV reporthigherrates of depression,
having abortions, and contracting HIV,compared
to women who do not share it (38). Research also
shows that this violence results in immediate and
long-term physical, mental, and sexual health
problems. The poor health outcomes associated
with this violence are compared in importance
to those arising from many other, more well-
known health risk factors (39,40). For example,
a study using the disease burden method in
Australia found thatamong women aged 18 to 44
years, GBV is associated with 7% of the disease
burden. This violence is more important than the
factors usually considered, such as high blood
pressure (hypertension), smoking, and being
overweight (41).

GBYV hasbeen found to have adverse effects on
women,including injury,sexual and reproductive
health problems, mental health disorders,sexually
transmitted infections, gynecological disorders,
adverse pregnancy outcomes, increased risk
of non-communicable diseases, and impact on
health, and the welfare of their children (42).
Another health effect of GBV is improving
women's risk of several other health problems,
including chronic pain, physical disability, drug
and alcohol abuse, and depression (43). GBV
also has a negative W-gate impact on a country's
human, social, and economic development and
is an underlying obstacle to eliminate poverty
and build peace (44).
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In this study, cyber gender-based violence
had the most significant impact on adolescent
psychology, namely 265 (55%). Victims or
survivors experience depression, anxiety, and
fear. In addition, there are also specific points
where some victims or survivors express
suicidal thoughts due to the danger they
face (45). According to Yaya et al. (2021) and
Wondimu (2019), social and psychological
effects impact on social relationships. Social and
psychological impacts in the form of decreased
academic achievement, reduced self-esteem,
health problems, and mental problems (anxiety
and depression) are the results that are most
felt (46.47).

CONCLUSION

Based on this research, the most dominant
impact of gender-based violence on cyber is the
psychological, physical, social, cultural, and
economic impacts. Good education, especially
for children, mustbe carried outintensively so that
children are kept away from the potential to fall
into cybercrime. The Ministry of Communication
and Informatics, schools, and families can carry
out education. The government must formulate
a strategy to address cyber violence against
women. Governments, civil society, and other
private actors should advocate for awareness-
raising campaigns for women about cyber
violence. This awareness and training can help
women be empowered and decide where to seek
social or legal support if they have been abused
online. The Internet and other online platforms,
such as Facebook, should make clear options
for removing online images or abusive content.
They must also respond promptly and effectively
to complaints from victims of online abuse and
finally make genuine agreements to terms of use.
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SUMMARY

Background: Spinal cord injury (SCI) is damage to
the spinal cord caused mainly by trauma resulting in
major motor, sensory, and autonomic dysfunctions.

This experimental study aims to assess the effect of

ACTH4-10Pro8-Gly9-Prol0 administration in rats
with mild and severe compressioninjuries on the levels
of malondialdehyde and F2-isoprostane 15(S)-8-iso-
PGF2a levels.

Methods: Mild and severe spinal cord compression
was performed on 27 subjects. They were divided into
three groups of samples with control included, 3 and
6 h after the injury. Spinal cord tissue was taken to
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determine MDA and F2-isoprostane expression under
the microscope, and control samples were compared
to samples given ACTH4-10Pro8-Gly9-Prol0.
Results: /In 3- and 6-h-mild ASCI that ACTH  , ,Pro®-
Gly*-Pro'’is given, MDA expression was lower (8.40
+1.94 and 8.60 = 1.67) than the control group (12.60
+2.6and 1440 +1.81). Meanwhile, severe ASCI that
ACTH  , Pro®-Gly®-Pro’ also exhibited lower MDA
expression(9.8+2.16and 12.2 +1.92) than the control
group (16.2 + 1.6 and 1640 +2.07). This is in line
with the lower expression of F2-isoprostane in acute
myelin injuries with mild (5.0 = 2.0 and 7.6 + 1.34)
and severe (8.0 £2.23 and 11.8 + 1.84) compression.
1.64) compared to controls (mild: 12.8 + 3.03 and
13.8 +2.58; severe: 154 +2.60 and 164 +2.30) at
3- and 6-hours post-wound.
Conclusion: Administration of ACTH, , Pro’-Gly®-
Pro'®decreased MDA and F2 isoprostane expression
in mild and severe spinal cord compression models.
Thus, itmight become adjuvant therapy for spinal cord
injury to prevent further secondary injury.
Keywords: ACTH, , Pro’-Gly®-Pro'’, spinal cord
injury, reactive oxygen species, malondialdehyde,
F2-isoprostane.
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EFFECT OF ACTH4-10 ON MALONDIALDEYHDE AND F2-ISOPROSTANE ON SCI

RESUMEN

Antecedentes: Lesion de la médula espinal es un
dario a la médula espinal causado principalmente por
traumatismos que resultan en disfunciones motoras,
sensoriales y autonomas importantes. Este estudio
experimental tiene como objetivo evaluar el efecto
de la administracion de ACTH4-10Pro8-Gly9-Prol0
en ratas con lesiones por compresion leves y graves
en los niveles de malondialdehido y los niveles de
F2-isoprostanos 15(S)-8-iso-PGF2a.

Métodos: Se realizaron compresiones medulares leves
y graves en 27 sujetos, que luego fueron divididos en
tres grupos de muestras con control incluido, 3 y 6
horas tras la lesion. Se tomaron muestras de tejido
medular para determinar la expresion de MDA y F2-
isoprostano en el microscopio, y se compararon con
muestras de control a las que se habia suministrado
ACTH410Pro8-Gly9-Prol0.

Resultados: En las muestras de lesiones leves 3y 6
horas a las que se habia administrado ACTH , , Pro®-
Gly®-Pro'’, la expresion de MDA fue menor (8,40 +1,94
and 8,60 + 1,67) que en el grupo de control (12,60 +
2,6 and 14,40 = 1,81). Por otro lado, en las lesiones
graves con ACTH  , Pro®-Gly®-Pro’’ también se hallo
una expresion de MDA menor (9,8 +2,16 and 12,2 +
1.92) que en el grupo de control (16,2 +1,6 and 16,40
+2,07). Esto es coherente con la expresion menor de
F2isoprostano en las lesiones agudas de mielina con
compresionleve (5,0 +2,0and 7,6 +1,34)y grave (8,0
+2,23 and 11,8 = 1,84) comparada con las muestras
de control (leve: 12,8 + 3,03 y 13,8 + 2,58; grave:
154 2,60y 16,4 +2,30) 3y 6 horas tras la lesion.
Conclusion: La administracion de ACTH4-10ProS-
Gly9-Prol0 disminuyo la expresion de MDA 'y los
isoprostanos F2 en el modelo de compresion de la
médula espinal leve y grave. Por lo tanto, podria
convertirse en una terapia coadyuvante para lesiones
de la médula espinal, con el fin de prevenir lesiones
secundarias adicionales.

Palabras clave: ACTH, 6 Pros-Gly’-Pro’?,

4-10
lesion medular, especies reactivas del oxigeno,

malondialdehido, F2-isoprostano.

INTRODUCTION

Spinal cord injury (SCI), also known as
myelin injury, is a medical condition with a high
morbidity rate due to the limited capacity of
central axon regeneration. This limitation arises
from the distinctive properties of glial cells in the
central nervous system (CNS), preventing them
from adapting to an environment conducive to
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localized healing (1). Myelin injury represents
a significant contributor to human morbidity,
presenting a formidable challenge in terms
of treatment. When examining the progress
achieved in terms of outcomes, it becomes
apparent thatadvancements in palliative care and
functional recovery have been relatively stagnant
in comparison to other significant developments
witnessed in the history of modern medicine (2).

In the United States, more than one million
individuals experience paralysis because of
spinal cord injuries. Among healthy individuals
aged 19 to 29 years, acute spinal cord injury
(ASCI) represents the most prevalent type
of injury, leading to many patients suffering
from significantly diminished quality of life
for extended periods following the injury (3).
According to data from Fatmawati General
Hospital, Jakarta, Indonesia in 2014, out of 104
cases, 37 were attributable to traumatic causes,
while 67 were non-traumatic in nature (4).
Similarly, data obtained from Dr. Soetomo
General Academic Hospital in Surabaya for
the period 2013-2017 revealed 442 patients
with spinal fractures, with a higher incidence
among males compared to females, with a ratio
of 3.3:1 (5).

Since the discovery of antibiotics, the
prevention of complications,and the introduction
of unique treatment methods, developments in
the treatment of spinal injury patients have made
significant progress (6). Several studies of spinal
injuries in mammals show that injury recovery is
supported by compensatory anatomical plasticity
of the entire nervous system, so the survival rate
of spinal injury patients has increased rapidly.
However, to date, no effective therapy that
improves sufferers’ neurological and functional
conditions is reported (7).

The development of surgical techniques has
made it possible to decompress the spinal nerves,
restore normal spinal curvature, and stabilize
and/or fusion. The primary objective of these
interventions is to alleviate pain, promote early
mobilization and rehabilitation, minimize the
duration of treatment, and prevent secondary
complications associated with disability (8).

ACTH4-10 (ACTH4-10Pro8-Gly9-Pro10)
is a neuroprotective agent commonly used in
stroke, head injury, and Alzheimer’s patients. Its
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structure is similar to melanocortin, which can
bind to melanocortin receptors and provide anti-
inflammatory effects. To date, no data or reports
regarding serious side effects from its use (9).
ACTH4-10 administration is known to reduce
the apoptosis rate of neuron cells in acute spinal
cord compression injury in Sprague-Dawley
rats by increasing the Bcl-2/HSP70 ratio (10).
Other studies show that giving ACTH4-10 can
also reduce pro-inflammatory mediators TLR-2,
NF-kB, IL-8, and TNF-a in Sprague-Dawley
rats treated with acute spinal cord compression
injury (11).

Spinal cord injury pathology is influenced
by an intricate cascade process, one of the most
significant is oxidative stress, which is caused
by the formation of free radicals and lipid
peroxidation (12). Malondialdehyde (MDA)
is one of the final products of polyunsaturated
fatty acids peroxidation in the cells. An increase
in free radicals causes the overproduction of
MDA. Malondialdehyde level is commonly
known as a marker of oxidative stress (13).
F2-isoprostane 8-iso-PGF, is a thromboxane
A, (TXA,) receptor agonist, which is a stable
biomarker of oxidative stress (14). Therefore,
understanding ACTH4-10Pro8-Gly9-Pro10’s
influence toreduce oxidative stress markers, such
as malondialdehyde (MDA) and F2-isoprostane,
could provide valuable insights into potential
therapeutic strategies for spinal cord injury (15).

This study used Sprague-Dawley rats as
a spinal injury model, clamped with clips to
produce light and heavy compression. The
experimental animals were then given intranasal
ACTH4-10Pro8-Gly9-Pro10. Myelin was taken
forimmunohistochemical examination to identify
malondialdehyde (MDA) and F2-Isoprostan
15(S)-8-is0-PGF2a to determine its effect.

MATERIALS AND METHODS
Animals

Twenty-seven white male Sprague-Dawley
rats aged 12 weeks (250-300 g) were randomly
selected and divided into the control and treatment
groups. Therats were acclimatized for two weeks
for adaptation in the rearing facility. The rat
food was given in the form of pellets. Food and
drink for experimental animals were given ad
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libitum, and the cage temperature was maintained
at around 25°C, with dark- light cycle every 12
h. Each group of rats was placed in a separate
cage and kept so that they did not interact with
each other.

Anesthesia was carried out by administering
ketamine combined with xylazine. Ketamine
was injected intraperitoneally using a 10 mL
syringe containing 10 mL of ketamine (100
mg/mL) and 1 mL of xylazine (100 mg/mL).
The drug mixture was injected as much as 0.1
mL/100 g of rat body weight. The drug mixture
contains 91 mg/kg of ketamine and 9.1 mg/kg
of xylazine. The loss of the carpopedal reflex
served as an indicator that the anesthetic agent
had been adequately administered, signaling
that the surgical procedure could commence
immediately. The duration of the anesthetic
agent’s effect was approximately 60-80 min.
Following the injection, the hemodynamic
function was monitored. This included observing
the mucous membranes, which should appear pink
and moist, as well as assessing the capillary refill
time, which should be less than 2 seconds (16).

For the compression procedure, modified
aneurysm clips were employed as compression
devices, calibrated to exert clamping forces of
20 g and 35 g. After performing a laminectomy
and exposing the dura, the aneurysm clip was
affixed to the myelin. Compression was applied
for 1 minute,thenreleased and closed again using
sutures (17).

Fabrication of tissue block paraffin

The myelin tissue underwent an initial washing
step with PBS (Phosphate Buffered Saline) for 3-5
cycles to eliminate contaminants. Subsequently,
the tissue was fixed in 10 % formalin.
Dehydration of the tissue was then carried out
using a series of graded ethanol solutions, where
each concentration (30 %, 50 %, 70 %, 80 %,
96 %, and absolute) was applied for 60 minutes.
Following dehydration, a clearing process was
performed, involving two immersions of 60
min each in xylene. Subsequent infiltration was
achieved by subjecting the tissue to soft paraffin
at a temperature of 48°C for 60 min. A block
was then created using hard paraffin in a mold,
allowingitto solidify overaday. On the following
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day,the block was sectioned into slices measuring
4-6 uym in thickness using a rotary microtome.
These sections were subsequently mounted on
glass slides using 5 % gelatin. To process the
slides obtained from the paraffin block,they were
immersed in xylene twice, with each immersion
lasting 5 min. Subsequently, rehydration was
carried out by exposing the slides to a series of
sequential alcohol solutions (absolute, 96 %,
80 %, 70 %, 50 %, and 30 %) for 5 min each.
Finally, the slides were rinsed in H20 for 5 min.

Determination of MDA and F2-isoprostane
expression

The slides underwent a 5-min washing step
with PBS pH 7.4. The blocking procedure was
performed using 3 % H,O, for 20 min. The
subsequent washing procedure consisted of three
repetitions, each lasting 5 min, employing PBS
pPH 74. AS % FBS and 0.25 % Triton X-100
solution were employed for protein unspecific
blocking. The washing process was repeated
three times, each lasting 5 min, employing
PBS pH 7.4. Incubation with anti-MDA and
anti-F2 isoprostane polyclonal rabbit antibody
was conducted for 60 minutes. The washing
process, consisting of three repetitions lasting
5 minutes each, was carried out using PBS pH
7.4. Subsequently, the slides were treated with
Diaminobenzidine (DAB), incubated for 10
minutes, and subjected to a three-time washing
process, each lasting 5 minutes, utilizing PBS
pH 7.4. Counterstaining was performed using
Mayer Hematoxylin, with a set duration of 10
minutes, followed by washing with tap water,

rinsing with H, O, air-drying, and subsequent
observation under a light microscope.

Data Analysis

Data normality analysis was performed using
Kolmogorov-Smirnov. Data on levels of MDA
and F2-Isoprostan were analyzed using the Paired
T-test and ANOVA.

RESULTS

MDA Expression on Paraffin Block IHC Staining
Animal Model of Acute Spinal Cord Compression
Injury

In this study, a total of three samples were
collected from each control group and treatment
group, specifically observing the effects of
distilled water and ACTH4-10Pro8-Gly9-Pro10
at3 and 6 h. The samples were obtained from rats
subjected to both light and heavy compression
injuries, aiming to evaluate the expression of
immunoreactivity to MDA staining, which serves
as an indicator of the response to ACTH4-10 in
the spinal cord injury (SCI) model. To assess
the effects of ACTH4-10, cross-sections of the
rat spinal cord were obtained from rats treated
with mild acute spinal cord compression injury
(ASCI). These sections were then dripped
with 0.9 % NaCl solution and sacrificed after 3
hours (K+1.1). Subsequently, the sections were
examined under a microscope at a magnification
of 400x.

Figure 1. Cross-section of the spinal cord of rats treated with mild ASCI and sacrificed after 3 hours of staining with IHC
MDA (A) dripped with 0.9 % NaCl (B) dripped with ACTH4-10Pro8-Gly9-Pro10
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Positive neuronal responses expressing MDA
were identified using black arrows (Figure 1. A).
It was observed that the preparation dripped with

ACTH4-10Pro8-Gly9-Pro10 drops significantly
reduced the response of neurons expressing MDA
(Figure 1. B).

Figure 2. Cross-section of the spinal cord of rats treated with severe ASCI and sacrificed after 6 hours of staining with IHC
MDA (A) dripped with 0.9 % NaCl (B) dripped with ACTH4-10Pro8-Gly9-Pro10.

Figure 2A illustrates a cross-section of the
spinal cord from rats subjected to severe acute
spinal cord injury. The section was treated with
0.9 % NacCl solution and sacrificed after 6 h.
The image was captured using a microscope
at a magnification of 400x. Positive neuronal

responses expressing MDA are indicated by
black arrows. In Figure 2B, it can be observed
that the response of neurons expressing MDA
was significantly reduced when the preparation
with ACTH4-10Pro8-Gly9-Prol0 drops was
administered.

F2-Isoprostane Expression on Paraffin Block THC Staining Animal Model of Acute Spinal Cord

Compression Injury

Figure 3. Cross-section of the spinal cord of rats treated with mild ASCI and sacrificed after 3 h of staining with IHC F2
Isoprostane (A) dripped with 0.9 % NaCl (B) dripped with ACTH4-10Pro8-Gly9-Pro10

Figure 3A presents a cross-section of the
spinal cord from rats treated with mild acute
spinal cord injury. The section was dripped
with 0.9 % NacCl solution and sacrificed after 3
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hours (K+1.1). The image was captured using a
microscope at a magnification of 400x. Positive
neuronal responses expressing F2-isoprostane
are indicated by black arrows. In Figure 3B, it

S603



EFFECT OF ACTH4-10 ON MALONDIALDEYHDE AND F2-ISOPROSTANE ON SCI

can be observed that the preparation given with
ACTH4-10Pro8-Gly9-Pro10 drops significantly

reduced the response of neurons expressing F2-
isoprostane.

Figure 4. Cross-section of the spinal cord of rats treated with severe ASCI and sacrificed after 6 hours of staining with [HC

F2 Isoprostane (A) dripped with 0.9 % NaCl (B) dripped with ACTH4-10Pro8-Gly9-Pro10.

Figure 4. A illustrates a cross-section of the
spinal cord from rats subjected to severe acute
spinal cord injury. The section was treated with
0.9 % NacCl solution and sacrificed after 6 h.
The image was captured using a microscope
at a magnification of 400x. Positive neuronal

responses expressing F2-isoprostane are indicated
by black arrows. Similarly, in Figure 4. B it can
be observed that the preparation with ACTH4-
10Pro8-Gly9-Pro10 drops led to a significant
reduction in the response of neurons expressing
F2-isoprostane.

The Results of The Expression of MDA and F2-isoprostane in Each Group

Table 1. MDA Expression in The Mild and Severe ASCI Group

Group MDA Expression

Mean Standard P

deviation

Mild ASCINaCl0.9 % 3 h 12.60 2.60 -
Mild ASCI NaCl0.9 % 6 h 14.40 245 -
Mild ASCI ACTH4-10Pro8-Gly9-Prol10 3 h 8.40 1.4 0.022
Mild ASCI ACTH4-10Pro8-Gly9-Prol0 6 h 8.60 1.67 0.003
Severe ASCINaCl109 % 3 h 16.20 2.16 -
Severe ASCINaCl0.9 % 6 h 16 .40 2.07 -
Severe ASCI ACTH4-10Pro8-Gly9-Pro10 3 h 9.80 2.16 0.002
Severe ASCI ACTH4-10Pro8-Gly9-Pro10 6 h 12.20 1.92 0.011

Regarding the expression of MDA in each
respective group, it was observed that the group
receiving ACTH4-10Pro8-Gly9-Pro10 and
sacrificed at 3 and 6 h exhibited a significant

S604

reduction in the mean value compared to the
group thatdid notreceive ACTH4-10Pro8-Gly9-
Prol10 (Table 1).
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Table 2. F2 Isoprostane Expression in The Mild and Severe ASCI Group

Group F2 Isoprostane Expression
Mean Standard

deviation P
Mild ASCI NaCl 0.9% 3 hours 12.80 3.03 -
Mild ASCI NaCl 0.9% 6 hours 13.80 2.58 -
Mild ASCI ACTH4-10Pro8-Gly9-Pro10 3 h 5.0 2.0 0.002
Mild ASCI ACTH4-10Pro8-Gly9-Pro10 6 h 7.60 1.34 0.003
Severe ASCI NaCl10.9% 3 h 1540 2.60 -
Severe ASCI NaCl10.9% 6 h 16.40 2.30 -
Severe ASCI ACTH4-10Pro8-Gly9-Pro10 3 h 8.0 2.23 0.001
Severe ASCI ACTH4-10Pro8-Gly9-Pro10 6 h 11.80 1.64 0.008

Likewise, in terms of F2-isoprostane
expression, the group subjected to ACTH4-
10Pro8-Gly9-Pro10 administration and sacrificed
at3 and 6 hdemonstrated anotable decrease in the
mean value in comparison to the group without
ACTH4-10Pro8-Gly9-Prol10 administration
(Table 2).

DISCUSSION

The findings of this study revealed that rat
with mild acute spinal cord injury (ASCI), who
received ACTH4-10Pro8-Gly9-Pro10 and were
sacrificed at 3 h and 6 h post-treatment, exhibited
adecreased expression of MDA compared to the
group treated with 0.9 % NaCl. Specifically,inthe
treatment group of mild ASCI rats administered
with ACTH4-10Pro8-Gly9-Prol10, the MDA
expression was measured at 8.60 (1.67), which
was significantly lower than the group treated
with 0.9 % NaCl, measuring 12.60 (2.60). These
results were statistically significant between the
two groups, with p-values after 3 h and 6 h being
0.022 and 0.003, respectively.

In the severe ASCI treatment group given
ACTH4-10Pro8-Gly9-Pro10 and sacrificed after
3 and 6 h,the MDA expressions were 9.80 (2.16)
and 12.20 (1.92), respectively, lower than the
group given 0.9 % NaCl,namely 16.20 (2.16) and
16.40 (2.07). Theseresults were also statistically
significant, with p values after 3h and 6 hof0.002
and 0.011. From the above data, the mild and
severe ASCI given ACTH4-10Pro8-Gly9-Pro10
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showed a decrease in the expression of MDA,
which was lower and statistically significant
compared to the group given 0.9 % NaCl. This
finding supports Puspita et al., who reported that
administration of ACTH4-10Pro8-Gly9-Prol10
could reduce MDA levels from 86.31 % from
3.11 = 0.028 pg/mL to 40.46 % from 1.85 +
0.020 ug/mL. This is possibly accounted for by
the transformation mechanism of the metabolic
chain that reduces inflammatory factors and
increases anti-inflammatory factors. Where
ACTH4-10 peptides induce this mechanism,
this reaction also reduces lipid peroxidation.
ACTH4-10 peptides act as antioxidants that
inhibit the formation of free radicals and prevent
or inhibitlipid peroxidation. The hydroxyl group
(OH) on the ACTH4-10 peptide may serve as
an antioxidant. The mechanism of inhibition of
free radicals by ACTH4-10 is by covering the
hydroxyl groups and donating hydrogen atoms to
lipid radicals. ACTH4-10 peptide suppresses the
activity of the lipooxygenase enzyme, resulting
in damage due to oxidative stress. The radicals
from ACTH4-10 peptides are relatively more
stable than lipid radicals, so the radicals from
ACTH4-10 peptides do not have enough energy
to react with other lipid molecules to form new
lipid radicals. Thus, the ACTH4-10 peptide can
reduce MDA levels (18).

The F2-isoprostane 8-iso-PGF, , a TXA2
agonist is a stable biomarker of oxidative
stress. In the mild ASCI treatment group given
ACTH4-10Pro8-Gly9-Prol10 and sacrificed
after 3 and 6 h, the expression of F2-isoprostane
was lower compared to the group treated with
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0.9 % NaCl. The expression of F2-isoprostane
in the ACTH4-10Pro8-Gly9-Prol0 group was
5.0 (2.0), whereas, in the 0.9 % NaCl group,
it was 12.80 (3.03). These differences in F2-
isoprostane expression between the two groups
were statistically significant, with p-values of
0.002 and 0.003 after 3 h and 6 h, respectively.

In the severe ASCI treatment group given
ACTH4-10Pro8-Gly9-Pro10, the expression of
F2-isoprostane was lower compared to the group
treated with 0.9 9% NaCl. After 3 h and 6 h, the
expression of F2-isoprostane in the ACTH4-
10Pro8-Gly9-Pro10 group was 8.0 (2.23) and
11.80(1.64),respectively, whileinthe 0.9 % NaCl
group,itwas 15.40 (2.60) and 16 .40 (2.30). From
the above data, the mild and severe ASCI given
ACTH4-10Pro8-Gly9-Pro10 showed adecreased
F2-isoprostane expression, which was lower and
statistically significant compared to the group
given 0.9 % NaCl. The findings from our study
supportthe previousresearch by Erny etal., which
demonstrated that ACTH4-10 administration can
reduce the level of prostaglandin E2 associated
with NFkB caused by transcription factors (19).

In previous studies, ACTH4-10Pro8-Gly9-
Prol10 has been utilized for the treatment and
prevention of brain injury complications (20).
Although ACTH4-10Pro8-Gly9-Prol0
application in spinal cord injury (SCI) remains
limited, it holds promising potential as a
therapeutic intervention. The timing of ACTH4-
10Pro8-Gly9-Pro10 administration was selected
within the initial 3 hours following SCI. This
decisionis based on considerations from glial cell
cultures derived from newborn rat brains, which
demonstrated that ACTH4-10Pro8-Gly9-Pro10
ledtoarapidreductionin MDA and F2-isoprostane
mRNA levels within a maximum duration of 40-
60 minutes. Therefore, it can be inferred that
alterations in protein levels are likely to be evident
within a short duration of approximately 3 hours
following the administration of ACTH4-10Pro8-
Gly9-Pro10. Furthermore, the main goal of this
study is to determine the optimal time window
for administering ACTH4-10Pro8-Gly9-Pro10
in spinal cord injury (SCI) cases. The primary
objective of administering ACTH4-10Pro8-Gly9-
Pro10 is to alleviate secondary injury processes
thathinder nerve regeneration, typically occurring
within 24 h of the primary injury. Numerous
factors influence the development of secondary
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injury, including hypoxia, ischemia, oxidative
stress, and inflammatory mediators. It is worth
noting that the characteristics of these factors
may differ between humans and other mammals.
In this study, rats were used. Furthermore, the
clinical administration of ACTH4-10Pro8-Gly9-
Prol0O serves as a neuroprotective agent with
the potential to modulate neurotransmitters,
thereby inhibiting apoptosis and stimulating the
production of neuronal protective substrates.
In Filipenkov et al. study that used transient
occlusion of the middle cerebral artery (MCA),
administration of ACTH4-10Pro8-Gly9-Pro10
after 24 h after the injury affected 394 differentially
expressed genes (DEGs), both upregulated and
downregulated genes, specifically indicating a
suppressive effect on inflammatory genes and
roles in activating neurotransmitters and initiating
the expression of mRNAs that are naturally
impaired in ischemia (21).

In another study conducted by Loe et al.
in 2020 using a brain injury model, ACTH4-
10 Pro8-Gly9-Prol0 was reported to increase
neuronal progenitor stem cells (NPSCs) in the
subgranular zone of the hippocampal dentate
gyrus (20). The results of this study can be used
as the basis for further research on the effect of
ACTH4-10 Pro8-Gly9-Pro10 administration on
stem cell expression levels in models of acute
myelin compression injury.

CONCLUSIONS

Administration of ACTH4-10Pro8-Gly9-
ProlO0 decreases MDA and F2-isoprostane
expression in mild and severe spinal cord
compression models. Thus, it might become
adjuvant therapy for spinal cord injury to prevent
further secondary injury.
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SUMMARY

Background: Nasopharyngeal carcinoma (NPC) is
Indonesia’s most common head and neck malignancy.
NPC presents non-specific signs and symptoms, which
lead to a late or missed diagnosis. Early detection
and prevention are essential based onthe NPC profile.
Objective: This study aimed to assess NPC's
sociodemographic and clinical characteristics in Dr.
Wahidin Sudirohusodo Hospital Makassar 2011 —2021 .
Method: Observational descriptive study with a cross-
sectional design was conducted by using secondary
data collecting medical records of all NPC patients
in Dr. Wahidin Sudirohusodo Hospital Makassar
2011 —2021.

Results: Our of 1 096 patients, 70.3 % of the patients
were male, and most of them were from Makassar
and Bugis. A palpable lump in the neck is the
most common complaint in presentation (28.8 %),
followed by nasal congestion (18.6 %). Salted fish
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consumption was the most prevalent risk factor (28.1
%). Conclusion: Studying the sociodemographic and
clinical characteristics of NPC patients is the most
critical factor that causes NPC problems.

Keywords: Nasopharyngeal carcinoma,characteristic.

RESUMEN

Antecedentes: El carcinoma nasofaringeo (NPC, por
sus siglas eninglés) es laneoplasiamaligna de cabeza
y cuello mds comiin en Indonesia. NPC presenta
signos y sintomas inespecificos, que conducen a un
diagnostico tardio o erroneo. Ladetecciontempranay
la prevencion son importantes seguin el perfil de NPC.
Objetivo: Este estudio tuvo como objetivo evaluar las
caracteristicas sociodemogrdficas y clinicas de NPC
en el Hospital Dr. Wahidin Sudirohusodo Makassar
2011 - 2021.

Método: Serealizé unestudio descriptivo observacional
conundiserio transversal utilizando datos secundarios
que recopilanregistros médicos de todos los pacientes
de NPC en Dr. Wahidin Sudirohusodo Hospital
Makassar 2011 - 2021.

Resultados: de 1 096 pacientes, el 70,3 % de los
pacientes son hombres y la mayoria de ellos son de
Makassar y Bugis. Un bulto palpable en el cuello
es la queja mds comiin en la presentacion (28,8 %),
seguido de la congestion nasal (18,6 %). El consumo
depescado salado fue el factor de riesgo mds prevalente
(28,1 %). Conclusion: Estudiar las caracteristicas
sociodemogrdficasy clinicas de los pacientes de NPC
es el factor mds importante que causa problemas de
NPC.

Palabras clave: Carcinoma nasofaringeo
caracteristico.
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INTRODUCTION

Nasopharyngeal carcinoma (NPC) is a tumor
arising from the epithelial cells that cover
the surface and line the nasopharynx and is
the most common head and neck malignancy
in Indonesia (1,2). NPC is generally more
common in Southeast Asia (1). It remains a
health burden in Indonesia, with an overall
incidence estimated at 6.2/100 000 or 12 000
new cases yearly. Unfortunately, many of these
cases are unregistered in Indonesia due to several
factors (1,3).

Based on GLOBOCAN (2020),it was reported
that the incidence of new cases of nasopharyngeal
carcinomain Indonesia was 19 943 cases. Deaths
from the nasopharynx in Indonesia reached
13 399 cases (4).

The detection of nuclear antigen associated
with Epstein-Barr virus (EBV) and viral DNA
in NPC type 2 and 3, has revealed that EBV
can infect epithelial cells and is associated with
their transformation. The etiology of NPC,
particularly the endemic form, seems to follow
a multi-step process, in which EBYV, ethnic
background, and environmental carcinogens
all seem to play an important role. However,
only a small proportion of individuals infected
with EBV develop nasopharyngeal carcinoma.
This indicates that EBV alone is not a sufficient
cause for this malignancy. In adults, other likely
etiological factors include genetic susceptibility,
consumption of food, in particular salted fish,
containing carcinogenic volatile nitrosamines,
and asinchildren, EBV. Environmental exposures
and or genetic risk factors likely also play arole
in the pathogenesis of NPC (5,6). Therefore, the
family of NPC patients is a high-risk group for
the occurrence of NPC. This finding supports
the genetic factor hypothesis, so it is important
to do early screening and detection for family
members of NPC patients (6).

NPC presents numerous challenges that
go beyond simply treating the disease. The
malignancy is manifested with various non-
specific signs and symptoms, and despite its high
incidence, general practitioners’ awareness of
NPC is inadequate, potentially leading to many
late or missed diagnoses, so they come to health
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services at an advanced stage (7,8). Saraswati
et al (2019) reported that the incidence of NPC
in Sanglah Hospital Denpasar increased every
year and is more often known in the advanced
stage (9). Hibatullah et al. (2021) reported that
the characteristics found in NPC patients are
caused by non-specific symptoms so they come
to health services at an advanced stage (8).

Given that NPC has a considerable impact
on health, early detection, and prevention are
proposed as the best way to overcome this
problem. To do that, we must have data on
the population’s risk factors and intervention
targets. Based on this, was conducted this study
to obtain statistical data from the Department of
Otorhinolaryngology-Head and Neck Surgery,
continuing the previous data in the range of 10
years.

METHOD

This research is a descriptive observational
study with a cross-sectional design in a retros-
pective manner. It analyzes the sociodemographic
and clinical characteristics of NPC patients. The
sampling technique was total sampling by using
secondary data collecting medical records. The
research subjects were all NPC patients in Dr.
Wahidin Sudirohusodo Hospital Makassar in
2011 — 2021 who fulfilled the inclusion criteria
and exclusion criteriaincomplete medical record
data. The confidentiality of the subject identity
was guaranteed. The ethical clearance number
is 505/UN4.6.4.5.31/ PP36/ 2022.

RESULTS

Dataextraction showed that from 2011 —-2021
there were 1.096 medical records of NPC patients
in Dr. Wahidin Sudirohusodo Hospital Makassar.

Table 1 indicates that 771 cases (70.3 %) of
NPC patients are male ,and most of them (88.8 %)
areolderthan 30 years. Inthe 1-15-yearage group,
the highest number of 15 years old was found in
5 cases (0.5 %). The youngest age is found at 9
years. The patients come from various ethnicities
in Indonesia, and the most common are Makassar
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(42.2 %) and Bugis (27.1 %). Among the known
environmental risk factors, the most prevalent is
salted fish consumption, identified in 28.1 % of
patients. Betel consumption and passive smokers
are identified as the two lowestrisk factors (8.7 %
and 4.8 %, respectively) (Table 1).

Table 1.Sociodemographic Characteristics and Risk Factors
of NPC in Dr. Wahidin Sudirohusodo Hospital Makassar
2011 — 2021

Characteristics and n %
risk factors

Characteristics
Sex
Male 771 70.3
Female 325 29.7
Age
1-15 13 1.2
16-30 110 10.0
31-45 372 34.0
46-60 452 41.2
>60 149 13.6
Ethnicity
Makassar 463 422
Bugis 297 27.1
Toraja 184 16.8
Mandar 110 10.1
Others 42 3.8
Risk factors
Family
Yes 242 22.1
No 173 15.8
Active smokers
Yes 273 249
No 197 17.9
Passive smokers
Yes 53 4.8
No 48 4.4
Betel consumption
Yes 96 8.7
No 87 7.9
Alcohol consumption
Yes 107 9.8
No 98 8.9
Salt fish consumption
Yes 308 28.1
No 206 18.8
Sunlight exposure
Yes 121 11.0
No 114 104
S610

AsshowninTable2,apalpablelumpintheneck
is the most common complaint at presentation,
found in (28.8 %) of patients, followed by nasal
congestion (18.6 %) and unilateral hearing defect
unilateral (18.1 %). Most patients have felt these
complaints for 6 months or less. However, some
patients tolerated the complaints for more than a
year before going to a doctor.

Table 2. Symptoms and Duration of NPC in Dr. Wahidin
Sudirohusodo Hospital Makassar 2011 — 2021

Symptoms and Durations n %o
Neck lump
Yes 316 28.8
< 6 months 173 15.8
7-12 months 89 8.1
> 1 year 54 49
No 115 10.5
Nasal congestion
Yes 204 18.6
< 6 months 132 12.0
7-12 months 47 4.3
> 1 year 25 23
No 106 9.7
Bloody discharge
Yes 74 6.7
< 6 months 49 4.5
7-12 months 15 14
> 1 year 10 0.9
No 59 54
Epistaxis
Yes 87 79
< 6 months 53 4.8
7-12 months 21 19
> 1 year 13 12
No 65 59
Postnasal drip
Yes 49 4.5
< 6 months 23 2.1
7-12 months 15 14
> 1 year 11 1.0
No 36 33
Diplopia
Yes 67 6.1
< 6 months 32 29
7-12 months 21 19
> 1 year 14 1.3
No 55 5.0

Continued in page S611...

Vol. 131, Supl 4, agosto 2023



NURINSANI AKHMAD , ET AL

...continuation Table 2 from page S610.

Symptoms and Durations n %

Hearing defect (unilateral)

Yes 198 18.1
< 6 months 87 7.9
7-12 months 70 64
> 1 year 41 3.7
No 76 6.9
Hearing defect (bilateral)
Yes 173 15.8
< 6 months 71 6.5
7-12 months 63 5.7
> 1 year 39 35
No 70 6.4
Tinnitus
Yes 95 8.7
< 6 months 41 3.7
7-12 months 34 3.1
> 1 year 20 1.8
No 68 6.2
DISCUSSION

This study provides benefits in adding
scientific references to the profile of NPC patients
and in clinical applications can be used as input
for NPC profile datain Dr. Wahidin Sudirohusodo
Hospital Makassar 2011 — 2021 obtained for
further research on nasopharyngeal carcinoma.

Characteristics of the Patients

This research was held at the medical record
installation of Dr. Wahidin Sudirohusodo Hospital
Makassar2011—-2021 with atotal sample of 1.096
cases. The characteristics studied were sex, age,
and ethnicity. The characteristic of the gender in
this study is 70.3 % were male, similar to Asnir
et al. (2020) studies which reported that most
sufferers of NPC are men (69.3 %). Saraswati
etal. (2019) also reported that the highest gender
was found in the male gender as many as 75
people (65.79 %) (1,9). Besides that, based on
GLOBOCAN (2020), it was reported that in
Indonesia, NPC occurs 5.6 times greater in men
than women and is the 5th highest cancer in men
with a total case of 10.7/100 000 population and
women 3.00/100 000 population (4).
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In this study, the incidence of NPC based on
age was most commonly found in the age group
46-60 years (41.2 %). This finding follows the
general age trend of NPC that starts to rise after
age 30 years old. The characteristic age of the
patient in this study is similar to the reported by
Dawoloetal.(2017) who indicated that most NPC
patients are from the age group between 46-55
years (30.91 %). In addition, Bachri et al. (2020)
reported that the highest number of cases was over
50 years, namely 116 cases (42 %), followed by
68 cases (24 %) aged 41-50years, 62 cases (22 %)
aged 31-40 years, 21-30 years old were 25 cases
(25 %), and less than 20 years old were 7 cases
(3 %). Saraswati et al. (2019) research showed
that the highest periods were in the age group of
productive age (36-55 years). According to Asnir
et al. (2020), the peak incidence is from the age
group 38-47 years (31.6 %) (9-11).

The majority of patients’ ethnicity in this study
are Makassar (42.2 %), Bugis (27.1 %), Toraja
(16.8 %), and Mandar (10.1 %). Compared
to other ethnicities, these ethnicities have the
largest population in South Sulawesi hence,
this distribution may simply reflect the general
population and not the geneticrisk factor. People
of Makassar descent are most prevalent in NPC
cases. Nevertheless, other ethnicities are also
affected by NPC and thus, there might be no
strong relation between the risk factors of NPC
and ethnicities. Bachrietal. (2020) also reported
that the most original nasopharyngeal carcinoma
patients were from the Bugis-Makassar tribe 178
cases (63.57 %) (11).

Risk Factors

Increased risk of NPC has been associated
with numerous factors. Having a multifactorial
etiology, there are several factors related to NPC,
such as salted fish consumption and smoking (7).

In this study, the most prevalent risk was
salted fish consumption identified in 28.1 % of
patients. In line with our results are the Jayalie
et al. (2016) data who stated that salted fish
consumption was the most prevalent risk factor
(29.9 %) . Furthermore,Kasim,etal.(2020) found
that there is a significant correlation between the
consumption of salted fish and the occurrence
of NPC. Kurniasari (2020) also showed that
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there is an association between salted fish
consumption and nasopharyngeal incidence atthe
otolaryngeal-head and neck departmentin RSUP
Dr. Mohammad Hoesin Palembang (7,12). The
involvement of salted fish and the development
of NPC is believed to be related to its component
that is nitrosamine (13). In this study, active
smokers were identified in 27.3 %. Aini et al.
(2022) found that there is a content in cigarettes
(nicotine) that can affect several mechanisms of
cancer cell formation (14).

In this study, we found that betel consumption
was one of the lowest risk factors. Therefore,
even though betel consumption mightbe strongly
associated with NPC in some countries, its clear
involvement in Indonesia especially in South
Sulawesi is still yet to be studied.

Sign and Symptoms

NPC usually originates in the lateral wall of
the nasopharynx, which includes the fossa of
Rosenmuller. It can then extend within or out
of the nasopharynx to the other lateral wall and/
or posterosuperiorly to the base of the skull or
the palate, nasal cavity, or oropharynx. It then
typically metastases to cervical lymph nodes.
Distant metastases may occur in bone, lung,
mediastinum, and, more rarely, the liver (15).

Cervical lymphadenopathy is the initial
presentation in many patients, and the diagnosis
of NPC is often made by lymph node biopsy.
Symptoms related to the primary tumor include
trismus, pain, otitis media, nasal regurgitation
due to paresis of the soft palate, hearing loss,
and cranial nerve palsies. Larger growths may
produce nasal obstruction or bleeding and a ““nasal
twang”’. Metastatic spread may resultin bone pain
or organ dysfunction. Rarely, a paraneoplastic
syndrome of osteoarthropathy may occur with
widespread disease (15).

In the present study, the most developed
symptom was a palpable lump in the neck
(28.8 %). Nafisa et al. (2022) reported that the
main common complaint was an enlargement of
necklymphnodes (55.1 %). Similarly, Hibatullah
et al. (2021) stated that the main complaint is
the masses in the neck (38.89 %). Moreover,
the second most complaint was nasal congestion
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(23.5 %) (2,8). Jayalie et al. (2016) stated that
a palpable lump in the neck is the most common
complaint in presentation (58.1 %), followed by
nasal congestion (49.1 %). Faiza et al. (2016)
indicated that clinical symptoms were neck
mass (93,17 %), followed by nasal obstruction
(79,55 %) (7,16).

Most patients come to seek a medical advisor
when the duration of the symptoms is 6 months
or less, but unfortunately, there were still a lot of
patients who came to seek medical advice after
more than 6 months, even years. A combination
of lack of awareness, knowledge about NPC, and
unspecific early signs and symptoms often lead
to worsened prognosis. Therefore, the role of a
health professional is to be an educator about an
early detection system and ensure that patients
perform healthy behavior in their daily lives (7).

In conclusion, the characteristic of 1.096
patients who came to Dr. Wahidin Sudirohusodo
Hospital Makassar in 2011 — 2021 showed the
same sex and age distribution compared with
other studies. In this study, most of the NPC
patients complained of neck lumps and nasal
congestion. We also found that the medical-
seeking behavior of NPC patients in Indonesia
especially in South Sulawesi is still low as
many patients were diagnosed after 6 months of
symptoms. In addition, the most prominent risk
factor is salted fish consumption. In addition,
it was found that the most ethnic groups were
Makassar and Bugis.

The limitation of this study is the lack of data
with adequate quality. We found that several
medical records data were filled incompletely thus
creating a problem in dataextraction, so some data
must be excluded. Therefore, medical records
should be filled as completely as possible and
should be computerized for the next researcher
it is expected to complete the limitation of this
study by adding more variable variations.
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SUMMARY

Background: The lipid and Apo B/Apo A-1 ratios
may be considered additional risk factor assessments,
especially in patients with a high risk of cardiovascular
diseases, such as diabetes. Blood glucose level can be
assessed by measuring glycated hemoglobin (HbAlIc),
which is used as a long-term control and monitoring.
Objective: This study aimed to determine the
relationship between HbAIc with lipid ratio and
Apolipoprotein B/Apolipoprotein A-1 ratio in patients
with type 2 diabetes mellitus.
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Methods: A cross-sectional study was employed, and
there were 60 subjects with type 2 diabetes involved,
comprising 26 males and 34 females.

Results: The statistical analysis results revealed
significant differences in CHOL/HDL, LDL/HDL, and
Apo B/Apo A-1 between controlled and uncontrolled
type 2 DM subjects (p=0.037; p=0.006; p=0.004),
but no significant difference was found in TG/HDL
(p=0.244). Meanwhile, the Spearman correlation test
displayed a significant correlation between HbAIc
levelsand CHOL/HDL (p=0.021;r=0.298), LDL/HDL
(p=0.002; r=0.393), and Apo B/ Apo A-1 (p=0.017;
r=0.308) in patients with type 2 diabetes mellitus.
However, no significant correlation was observed
between HbAIc levels and TG/HDL (p=0.165;
r=0.181).

Conclusions: There is a significant correlation
between HbAIc levels, CHOL/HDL, LDIL/HDL, and
Apo B/Apo A-1, while HbAlc levels with TG/HDL
have no significant correlation.

Keywords: Type 2 Diabetes Mellitus, HbAlc, lipid
ratio, Apo B/Apo A-1 ratio.

RESUMEN

Antecedentes: Los indices de lipidos y Apo B/Apo
A-1 pueden considerarse evaluaciones de factor de
riesgo adicionales, especialmente en pacientes con
alto riesgo de enfermedades cardiovasculares, como
la diabetes. El nivel de glucosa en sangre se puede
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evaluar midiendo la hemoglobina glicosilada (HbAIc),
que se utiliza como controly seguimiento alargo plazo.
Objetivo: Este estudio tiene como objetivo determinar
la relacion entre la HbAlc y el cociente lipidico y el
cociente Apolipoproteina B/Apolipoproteina A-1 en
pacientes con diabetes mellitus tipo 2.

Métodos: Se empleo un estudio transversal,y hubo 60
sujetos condiabetes tipo 2 involucrados, que consisten
en 26 hombres y 34 mujeres.

Resultados: Los resultados del andlisis estadistico
revelaron diferencias significativas en CHOL/HDL.,
LDL/HDL y Apo B/Apo A-1 entre sujetos con DM tipo
2 controlados y no controlados (p=0,037; p=0,006;
p=0,004), pero no se encontro diferencia significativa
en TG/HDL (p=0,244). Por su parte, la prueba de
correlacion de Spearman mostro una correlacion
significativa entre los niveles de HbAlcy CHOL/HDL
(p=0,021;r=0,298), LDL/HDL (p=0,002; r=0,393)y
Apo B/Apo A-1 (p =0,017;r=0,308) en pacientes con
diabetes mellitus tipo 2. Sin embargo, no se observo
una correlacion significativa entre los niveles de HbA I ¢
vy TG/HDL (p=0,165; r=0,181).

Conclusiones: Existe una correlacion significativa
entre los niveles de HbAlc, CHOL/HDL, LDIL/HDL
v Apo B/Apo A-1, mientras que los niveles de HbAlc
con TG/HDL no tienen correlacion significativa.

Palabras clave: Diabetes Mellitus tipo 2, HbAlc,
relacion lipidos, relacion Apo B/Apo A-1.

INTRODUCTION

Diabetes is considered the most common metabolic
disorder. This disease has clinically become a global
pandemic in recent decades and a major healthcare
burden worldwide. The occurrence of diabetes
continues to rise. The World Health Organization
(WHO) defines diabetes as a “metabolic disorder
of multiple etiology characterized by chronic
hyperglycemia with disturbance of carbohydrate,
fat, and protein metabolism resulting from defects in
insulin secretion, insulin action, or both. The most
common form of diabetes is type 2 diabetes (DM).
WHO estimates that >590 million patients will be
diagnosed with diabetes by 2035 (2).

Rather than caused by the insufficient secretion of
the insulin hormone, type 2 diabetes mellitus occurs
due to the failure of the body’s cells to respond to the
hormone. This condition is commonly called “insulin
resistance” (3). Insulinresistance is mainly caused by
obesity, aging, and lack of physical activity. Insulin
resistance plays a significant role in the development
of atherogenic dyslipidemia, which involves increased
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levels of total cholesterol, triglycerides, low-density
lipoprotein (LDL) cholesterol, and decreased levels
of high-density lipoprotein (HDL) cholesterol (4).

Individuals with diabetes mellitus may experience
lipid abnormalities or conditions commonly
called dyslipidemia. Serum lipid abnormalities
(dyslipidemia) are frequently observed in the diabetic
population regardless of whether they have insulin
deficiency or insulin resistance. Type 2 diabetes
mellitus patients are susceptible to developing diabetic
dyslipidemia, which increases the likelihood of
complications related to cardiovascular disease (5).
Lipid toxicity can trigger the process of atherogenesis
tobecome more progressive. Lipoproteins will change
due to metabolic changes in DM, such as glycation
and oxidation processes (6). This may lead to ahigher
risk of insulin resistance, resulting in type 2 DM (7).

Lipid metabolism dysfunction in DM is
directly associated with a risk for atherosclerotic
cardiovascular events. There is evidence showing
that death in DM patients is mostly caused by
atherosclerosis, accounting for approximately 80 %
of cases. As many as 75 % are caused by coronary
heart disease (CHD), and the remaining 25 % are
caused by stroke (8). Cardiovascular diseases like
coronary heart disease largely cause mortality and
morbidity in diabetic patients. One of the risk factors
for coronary heart disease in patients with type 2
diabetes mellitus is the lipid profile characterized by
an increase in total cholesterol, LDL, or triglycerides
and a decrease in HDL (4).

Apolipoproteins, also called apoproteins, are
important components of lipoprotein clusters found
in the lipoproteins (9). Apolipoprotein B is a protein
component that is the most important atherogenic
element in VLDL, IDL, and LDL (10). In a previous
study about Apolipoprotein related mortality risk
(AMORIS), the Apo B/Apo A-1 ratio was also
investigated; the result indicated that apolipoprotein
B (Apo B) and apolipoprotein A-1 (Apo A-1)
concentrations, as well as the Apo B/Apo A-1 ratio,
were able to enhance the prediction of cardiovascular
disease risk (11).

The measurement of glycated hemoglobin
(HbA 1c) canbe utilized to determine the blood glucose
levels for long-term control and monitoring; HbAlc
reflects average plasma glucose over the previous eight
to 12 weeks and can serve as a basis for assessing
and considering the risk of complications in diabetic
patients (12). It can be performed at any time of the
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day and does not require any special preparation such
asfasting. These properties have made it the preferred
test for assessing glycaemic control in people with
diabetes. More recently, there has been substantial
interest in using it as a diagnostic test for diabetes and
as a screening test for persons at high risk of diabetes.
HbAc is formed when a ketoamine reaction occurs
between glucose and the N-terminal amino acid valine
of the [ chain of hemoglobin. Initially, an unstable
bond is formed between glucose and the hemoglobin
molecule. With time, this bond rearranges to form a
more stable compound in which glucose is covalently
bound to the hemoglobin molecule. The amount of
the unstable form may rise rapidly in the presence of
a high blood glucose level, whereas the stable form
changes slowly and provides atime-average integral of
the blood glucose concentration through the 120-day
lifespan of the red blood cell. Thus, glycohemoglobin
levels provide an objective measurement of averaged
diabetic control over time (13). According to the
American Diabetes Association (ADA) (2022), the
recommended target for appropriate diabetes mellitus
(DM) control is maintaining an HbAlc value <7 %,
and the higher the HbAlc value, the higher the risk
of DM complications (14).

Theoretically, thereis aconnectionbetween HbAlc
and lipid profile where reduced insulin function leads
to increased lipase-sensitive hormones (15). This,
in turn, triggers lipolysis, releasing fatty acids and
glycerol into the bloodstream, ultimately leading to an
increase in free fatty acids (16). Consequently, if an
excessive amount of these fatty acids reaches the liver,
they will undergo fat metabolism and be converted
into phospholipids,cholesterol,and triglycerides. This
process causes the level of cholesterol and triglyceride
toincrease, which then are transported into circulation
via lipoproteins, namely LDL and HDL (17).

The measurement of HbAlc levels that can
determine glucose control in patients with type 2
diabetes mellitus and estimate the risk of complications
leads to develop an interest in investigating the
correlation between HbA 1c and lipid rations, as well
as Apolipoprotein B/ Apolipoprotein A-1 ratios, in
patients with type 2 DM.

METHODS
Study Design and Population

A cross-sectional study was employed as the study
design. The current study population was type 2
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DM patients who visited the Hasanuddin University
Hospital (RSPTN-UH) for treatment. A total of 60
samples were involved, comprising 26 males and 34
females. This study was conducted at the Clinical
Pathology Laboratory of Hasanuddin University
Hospital (RSUH), the Clinical Pathology Laboratory
of Labuang Baji Hospital, and the Health Service
Unit (UPK) Laboratory of Makassar City Health
Service Center. The study received ethical approval
from the Health Research Ethics Committee (KEPK)
of the Faculty of Medicine, Hasanuddin University,
RSPTN-UH, with ethical number 164/UN4.6.4.5.31/
PP36/2023.

Measurement of HbAlc, Total Cholesterol, LDL,
TG, HDL, Apo B, and Apo A-1 Levels

The participant’s identities were recorded. Before
blood sampling, the patients underwent a fasting
period. Whole blood samples were collected for
the HbAIc examination using the EDTA tubes. In
contrast, the serum sample for the total cholesterol,
LDL, TG, HDL, Apo B, and Apo A-1 was collected
using tubes without an anti-coagulant. Then, the
blood sample in the tube without an anti-coagulant
was centrifuged at 3000 rpm for 10 - 15 minutes to
separate the serum from the blood cell component.
The serum obtained was then stored at -20°C. The
HbA 1c assessment was done using the Alere Afinion
AS100 instrument with the Boronette Affinity Assay
method. Total cholesterol, LDL, TG, and HDL
were analyzed using the Enzymatic Colorimetric
method on the Cobas C111 instrument. On the other
hand, Apo B and Apo A-1 were measured using the
immunoturbidimetric method on the Cobas C311
device.

Data Analysis

The data obtained were then analyzed using SPSS
software version 22. Data were analyzed by entering
all variables, including age, gender, and laboratory
examination results. The Kolmogorov-Smirnov
test was conducted to determine the normality of
the data distribution using a significant value (o =
0.05). A non-parametric Spearman correlation test
was employed if the data is not normally distributed.
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RESULTS males and 34 females. The subjects were divided into
age groups,including 6 participants aged 36-45 years,
14 participants aged 46-55 years, 32 participants aged

A total of 60 participants with type 2 diabetes 56-65, and 8 participants over 65 years (Table 1).
mellitus were involved in this study, comprising 26

Table 1. Research Subjects’ Characteristics

Characteristics Category Type 2 DM
n Yo Mean
Gender Male 26 43.3 -
Female 34 56.7 -
Age 36-45 years 6 10.0 -
46-55 years 14 233 -
56-65 years 32 533 -
>065 years 8 13.3 -
HbAlc 60 100 8.98
Apo B 60 100 118.07
Apo A-1 60 100 128.70
Apo B/Apo A-1 60 100 1.09
CHOL 60 100 2155
LDL 60 100 118.61
HDL 60 100 31.63
TG 60 100 168.15
CHOL/HDL 60 100 7.70
LDL/HDL 60 100 4.28
TG/HDL 60 100 6.14

type 2 DM subjects was 0.0001 (p<0.05), suggesting

Normality Test that the data does not exhibit a normal distribution.

As shown in Table 2, the Kolmogorov-Smirnov Similarly, the p-values for CHOL/HDL, LDL/HDL,
test results revealed that the p-value for HbAlc in and TG/HDL in type 2 diabetes mellitus subjects
individuals with type 2 DM was 0.055 (p>0.05), were all determined to be 0.0001 (p<0.05),indicating
indicating that the data is normally distributed. On that the data for these variables were not normally
the other hand, the p-value of Apo B/Apo A-1 in distributed.

Table 2. Kolmogorov-Smirnov Normality Test Comparison Test

Type 2 DM Comparison of CHOL/HDL in Controlled and

Statistics N P Uncontrolled Type 2 DM
HbAlc 0.113 60 0.055 According to a normality test conducted on the
Apo B/Apo A-1 0258 60 0.0001 CHOL/HDL data in both controlled and uncontrolled
CHOL/HDL 0.179 60 0.0001 type 2 DM groups, it was determined that there
LDL/HDL 0.194 60 0.0001 were non-normally distributed data. Consequently,
TG/HDL 0.171 60 0.0001 the Mann-Whitney test was employed to assess the

difference in CHOL/HDL levels between controlled
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and uncontrolled type 2 DM (Table 3). By conducting
the Mann-Whitney statistical test, a p-value = 0.037
was obtained. Since the p-value < a (alpha=0.05), it
can be concluded that there is a significant difference
in CHOL/HDL levels between controlled and
uncontrolled type 2 DM subjects.

Comparison of LDL/HDL Levels in Controlled
and Uncontrolled Type 2 DM

Based on the normality test performed on the
LDL/HDL data in controlled and uncontrolled type 2
DM, it was concluded that non-normally distributed
data were obtained. Thus, the Mann-Whitney test
was carried out to determine the difference between
LDL/HDL levels in controlled and uncontrolled type
2 DM (Table 3). The statistical test results revealed a
p-value = 0.006. Since p-value < a (alpha=0.05), it
can be concluded that there is a significant difference
in LDL/HDL levels between the controlled and
uncontrolled type 2 DM subjects.

Comparison of TG/HDL Levels in Controlled and
Uncontrolled Type 2 DM

After a normality test was conducted on the LDL/
HDL data in both controlled and uncontrolled type
2 DM groups, it was determined that the data was
not normally distributed. Consequently, the Mann-
Whitney test was carried out to assess the disparity in
TG/HDL levels between both groups (Table 3). The
results of the Mann-Whitney statistical test revealed
a p-value = 0.244. Since p-value > a (alpha=0.05),
it can be concluded that no significant difference
was found in TG/HDL levels between controlled and
uncontrolled type 2 DM subjects.

Comparison of Apo B/ApoA-1Levelsin Controlled
and Uncontrolled Type 2 DM

Based on the normality testof Apo B/Apo A-1 data
in controlled and uncontrolled type 2 DM, it can be
concluded that the data obtained were not normally
distributed. Therefore, the Mann-Whitney test was
carried out to determine the difference between Apo
B/Apo A-1 levels in controlled and uncontrolled type
2 DM (Table 3). The result of the Mann-Whitney
statistical test obtained a p-value = 0.004. Since
the p-value < a (alpha=0.05) indicates a significant
difference between Apo B/Apo A-1 in controlled and
uncontrolled type 2 DM subjects.

Table 3. Comparison Test of CHOL/HDL, LDL/HDL, TG/HDL, Apo B/Apo A-1 Levels in Controlled and Uncontrolled

Type 2 Diabetes Mellitus

Group n Type 2 Diabetes Melitus p
CHOL/HDL
Range Median Mean+SD

Controlled (HbAlc <7 %) 12 3.11-8.93 5.31 5.49+1.66 0.037
Uncontrolled (HbAlc =7 %) 48 3.38-28.26 6.87 8.25+4.60

LDL/HDL
Controlled (HbAlc <7 %) 12 0.97-6.12 2.43 2.73+1.40 0.006
Uncontrolled (HbAlc =7 %) 48 1.12-27.50 3.80 4.67+3 91

TG/HDL
Controlled (HbAlc <7 %) 12 2.47-8.93 4.14 4.62+1.80 0.244
Uncontrolled (HbAlc =7 %) 48 1.60-26.62 5.13 6.52+4.76

Apo B/Apo A-1

Controlled (HbAlc <7 %) 12 0.24-1.00 0.67 0.65+0.17 0.004
Uncontrolled (HbAlc =7 %) 48 0.30-4.42 0.99 1.19+0.85
S618 Vol. 131, Supl 4, agosto 2023
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Correlation Test

Correlation Test between HbA1lc and CHOL/HDL
in Type 2 DM

The results of the Spearman correlation test
between HbAlcand CHOL/HDLlevels in type 2 DM
subjects showed a p-value = 0.021. Since p-value

< o (alpha=0.05), it can be concluded that there is a
significant correlation between HbAlc and CHOL/
HDL levels in type 2 DM patients (Table 4).

As shown in Figure 1, the data distribution on the
scatterplot forms alinear relationship pattern between
the HbAlc variable and the CHOL/HDL variable. This
indicates that there is a positive correlation between
the HbA 1c variable and the CHOL/HDL variable.

Table 4. Correlation Test between HbAlc and CHOL/HDL, LDL/HDL, TG/HDL, Apo B/Apo A-1 in Type 2 DM

Variable CHOL/HDL LDL/HDL TG/HDL Apo B/Apo A-1
HbAlc r= 0.298 r= 0.393 r= 0.181 r= 0.308
= 0.021 p= 0.002 p= 0.165 p= 0.017
n= 60 n= 60 n= 60 n= 60
g of = .
§ " s o .
b . - *
l-.. : L -‘ :
[ -

Figure 1. Scatterplot of HbAlc and CHOL/HDL

Correlation Test between HbAlc and LDL/HDL
in Type 2 DM

The Spearman correlation testbetween HbA 1c and
LDL/HDL levels in type 2 DM subjects obtained a
p-value = 0.002. Since p-value < a (alpha=0.05), it
can be concluded that there is a significant correlation
between HbAlc and LDL/HDL levels in type 2 DM
patients (Table 4).

Figure 2 exhibits a linear relationship pattern
between the HbAlc and LDL/HDL variables, as
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observed from the data distribution. This indicates
that there is a positive correlation between the HbAlc
variable and the LDL/HDL variable.

Correlation Test between HbAlc and TG/HDL
Levels in Type 2 DM

The Spearman correlation test between HbAlc
and TG/HDL levels in type 2 DM subjects obtained a
p-value=0.165. Because p value > a (alpha=0.05), it
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HBAIC
E

Figure 2. Scatterplot of HbAlc and LDL/HDL

can be concluded that there is no significant correlation
between HbA 1c and TG/HDL levels in patients with
type 2 DM (Table 4).

The scatterplot in Figure 3 demonstrates arandom
relationship pattern between the data of the HbAlc
variable and the TG/HDL variable, as evident from
the data distribution. This indicates a positive but
nut non-significant correlation between the HbAlc
and TG/HDL variables.

L] L]
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o ®
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‘-'-" .
- aa ]
e . .
L] o
TR

Figure 3. Scatterplot of HbAlc and TG/HDL
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Correlation Test between HbA1lc and Apo B/Apo
A-1in Type 2 DM

The results of the Spearman correlation test
between HbAlc and Apo B/Apo A-1 levels in type 2
DM subjects showed ap-value=0.017. Since p-value
< a (alpha=0.05), it can be concluded that there is a
significant correlation between HbA1lc and Apo B/
Apo A-1 levels in type 2 DM patients (Table 4).
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The scatterplot in Figure 4 above exhibits a
linear relationship pattern between the HbAlc and
Apo B/Apo A-1 variables, as evident from the data
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Figure 4. Scatterplot of HbAlc and Apo B/Apo A-1.

DISCUSSION

The current study determined the correlation
of HbA1lc with the ratio of total cholesterol/HDL,
LDL, HDL, TG/HDL, and Apolipoprotein B/
Apolipoprotein A-1 in type 2 DM subjects that was
conducted from April to May 2023. The findings
of this study revealed that the mean values of total
cholesterol/HDL, LDL/HDL, TG/HDL, and Apo B/
Apo A-1 ratios were higher in the uncontrolled type
2 DM group with HbAlc=7. This is in line with the
study of Pushparaj and Kirubakaran (2014), who
indicated that the prevalence of inadequate glycemic
control (HbA1C = 7) in the study population was
66 %. The mean values of all the lipid parameters
and atherogenic risk ratios were found to be higher
in the HbA1C = 7 groups and were statistically
highly significant. Therefore, they concluded that
HbA1C is not only a marker of chronic exposure to
hyperglycemiabutcanalso predictdyslipidemia (18).
In addition,Zheng et al. investigated the associations
between the ApoB/ApoA-I ratio and the risk of type
2 DM and pre-diabetes in a Chinese population and
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distribution. This indicates a positive correlation
between the HbA1lc and Apo B/Apo A-1 variables.

APO BIAFO A

found that the increase in the Apo B/Apo A-1 ratio was
associated with increased HbA1c levels. In addition,
ApoB/ApoA-I ratios were significantly increased
across the spectrum of normal glucose tolerance,
pre-diabetes, and T2DM (19).

HbAlc provides a value that can be used
for monitoring hyperglycemia and correlates
well with the risk of long-term complications
associated with diabetes. Diabetes mellitus
often causes macrovascular and microvascular
complications (20). Insulin resistance primarily
contributes to macrovascular complications, whereas
chronic hyperglycemia is responsible for the onset
of microvascular complications. This vascular
damage begins with endothelial dysfunction due to
glycosylation and oxidative stress on endothelial
cells. Endothelial dysfunction is key to maintaining
vascular homeostasis (21).

The Spearman correlation test results showed
no significant correlation between HbAlc and TG/
HDL levels. This is in correspondence with the
results reported by Yan et al., who showed that when
HbA1c increased, the TC/HDL and LDL/HDL ratios
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also increased. Moreover, a significant correlation
was observed between the HbAlc ratio and TC/
HDL (P=0.039) and between the LDL/HDL and
HbA1c (P=0.003). However,there was no significant
correlation between HbA 1clevels and TG/HDL ratio
(P=0.301) (22). The study conducted in Indonesia to
assess the correlation between the ratio of TG/HDL
and HbA lclevelsyielded ap-value=0.250 (p>0.05),
suggesting that there is no significant relationship
between HbAlc levels with TG/HDL levels (23).

The absence of a significant correlation between
the TG/HDL ratio and HbAlc levels could be
attributed to various influencing factors, including the
use of commonly prescribed metformin medication
in treating diabetic patients. Considering the
pathogenesis of type 2 DM, it is likely that it plays
the dominant factor in increasing the TG/HDL ratio.
As the HbAlc value increases, the TG/HDL ratio
rises. This can be attributed to the excess glucose
in the blood, which will be stored as fat, particularly
triglycerides. Consequently, if glycemic control is
poor (indicated by a high HbA 1c value), there will be
anincreaseinthe levels of blood glucose. Furthermore,
glucose will be converted into triglycerides, increasing
triglyceridelevels. Adecrease will follow an increase
in triglyceride levels in HDL levels in the blood.

Theory suggests that individuals with diabetes
will experience significant increases in various
lipid components, including total cholesterol, LDL,
and triglycerides. As stated before, Hb1Ac serves
as a valuable long-term indicator of blood sugar
control and a reliable predictor of lipid profile. The
utilization of HbA 1c for monitoring glycemic control
may offer an additional advantage by enabling the
identification of diabetic patients who are at a greater
risk of developing cardiovascular complications (23).

The relationship between HbA1c and Apo B/Apo
A-1 levels in individuals with type 2 DM indicates a
significant correlation between HbAlc and Apo B/
Apo A-1 levels in patients with type 2 DM. In the
same way,Zhengetal. revealed a positive association
between the Apo B/Apo A-1 ratio and the risk of
diabetes in patients (19). Furthermore, the study on
Apolipoprotein-related mortality risk (AMORIS)
which examined the Apo B/Apo A-1 ratio suggested
that the concentration of apolipoprotein B (Apo B)
and apolipoprotein A-1 (Apo A-1), as well as the
Apo B/Apo A-1 ratio, can enhance the prediction of
cardiovascular disease risk (11).
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CONCLUSION

According to the results, it can be concluded that
uncontrolled type 2 DM subjects exhibit higher ratios
of CHOL/HDL, LDL/HDL, TG/HDL, and Apo B/
Apo A-1 compared to controlled type 2 DM subjects.
Significant correlations were observed between
HbAlclevels and CHOL/HDL, LDL/HDL, and Apo
B/Apo A-1 ratios in type 2 DM subjects. However,
no significant correlation was found between HbA lc
levels and TG/HDL ratio.
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SUMMARY

Obesity occurs due to an imbalance in caloric intake,
leading to excess fat accumulation in adipose tissue.
This condition is associated with hyperglycemia
and abnormal lipid levels. Dangke, a traditional
Indonesian cheese, contains lactic acid bacteria and
bioactive peptides known for their health benefits. This
study aims to assess the effects of dangke consumption
on body weight, glucose, and total cholesterol levels
in rats subjected to a high-fat and fructose diet
(HFFD). This research employed an experimental
laboratorydesign. Twenty-four Sprague-Dawley rats,
with weights ranging from 100 to 200 g, were divided
into six groups, each consisting of four rats. Group 1
(ND) (received a normal diet. Group 2 (HFFD) was
provided with a high-fat and fructose diet). Groups
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3 and 4, were given the HFFD along with acarbose
at a dosage of 0.9 mg/200 g and orlistat at a dosage
of 1.08 mg/200 g, respectively. Finally, Groups 5 and
6 were fed the HFFD along with dangke at dosages
of 1.8 g/200 g and 3.6 g/200 g, respectively. Results
showed that dangke significantly inhibited weight
gain and fasting glucose levels (p<0.05) compared
to the normal diet and HFFD groups. Moreover,
dangke consumption reduced total cholesterol levels
compared to the HFFD group. In conclusion, dangke
consumption demonstrated potential in preventing
weight gain, high blood glucose levels, and elevated
total cholesterol levels in rats subjected to HFFD.

Keywords: Dangke, obesity, blood glucose, total
cholesterol, functional food

RESUMEN

La obesidad se produce debido a un desequilibrio en
la ingesta calorica, lo que lleva a una acumulacion
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excesivade grasa en el tejido adiposo. Esta condicion
se asocia con hiperglucemia y niveles anormales de
lipidos. Dangke, un queso tradicional de Indonesia,
contiene bacterias del dcido ldctico y péptidos
bioactivos conocidos por sus beneficios para la salud.
Este estudio tiene como objetivo evaluar los efectos del
consumo de dangke sobre el peso corporal, la glucosa
vy los niveles de colesterol total en ratas sometidas a
una dieta alta en grasas y fructosa (HFFD). Esta
investigacion empleo un diseiio experimental de
laboratorio. Veinticuatro ratas Sprague-Dawley, con
pesos que oscilaban entre 100y 200 g, se dividieron
en seis grupos, cada uno compuesto por cuatro ratas.
El Grupo 1 (ND) recibio una dieta normal. El grupo
2 (HFFD)recibio una dieta rica en grasas 'y fructosa.
Los Grupos 3y4,recibieron HFFD junto con acarbosa
a dosis de 0,9 mg/200 g vy orlistat a dosis de 1,08
mg/200 g, respectivamente. Por iiltimo, los grupos 5
y 6 recibieron HFFD junto con dangke en dosis de 1,8
£/200 gy 3,6 g/200 g, respectivamente. Los resultados
mostraron que dangke inhibio significativamente el
aumento de peso y los niveles de glucosa en ayunas
(p<0,05) en comparacion con los grupos de dieta
normal y HFFD. Ademads, el consumo de dangke
redujo los niveles de colesterol total en comparacion
con el grupo HFFD. En conclusion, el consumo de
dangke demostro potencial para prevenir el aumento
de peso, los niveles altos de glucosa en sangre y los
niveles elevados de colesterol total en ratas sometidas
a HFFD.

Palabras clave: Dangke, obesidad, glucosa en sangre,
colesterol total, alimentos funcionales.

INTRODUCTION

Obesity is a complex, multifactorial, and
largely preventable disease, affecting, along
with overweight, over a third of the world’s
population today. Obesity has become a major
health issue, with far-reaching consequences
for various life-threatening diseases, becoming
a significant health problem worldwide
over the last few decades reaching epidemic
proportions (1). Physiologically, the condition
arises from an imbalance in caloric intake,leading
to the accumulation of excess fat in adipose
tissue (2,3). Obesity greatly increases the risk
of chronic disease morbidity —namely disability,
depression, cardiovascular disease, certain
cancers—and mortality, and type 2 diabetes
mellitus due to decreased insulin sensitivity
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characterized by an increase in fasting serum
glucose levels that exceed normal values (4-6).
In addition to that, it can cause abnormalities in
lipid fractions or dyslipidemia (7). One of the
parameters marked in lipid fraction abnormalities
is an increase in serum total cholesterol levels
that exceed normal limits (8).

Currently,itis proposed that the safest method
that can be used to reduce the risk of obesity and
its comorbidities is to modify lifestyle, including
dietand exercise programs (9). Consuming dairy
products is included in a healthy diet associated
with better diet quality because they contain high
levels of calcium and vitamin D (10). Dairy
products have been studied to provide possible
beneficial physiological effects through the
presence of bioactive peptide micro-organisms
and macromolecules (11,12) that act as anti-
cancer and anti-diabetic agents,reduce the risk of
stroke ,and may influence adipose tissue function,
inflammation, and the gut microbiome (13-16).

Dangke is a traditional type of cheese
originating from Indonesia that is made using
fresh cow’s milk as raw material. Dangke is
classified as a soft cheese because of its high
water content. The dangke coagulation process
is carried out by heating the milk and adding
the papain enzyme to the papaya sap (17). The
evidence indicates several beneficial effects in the
health sector, such as increasing phosphate and
calcium, decreasing bacterial colonies in dental
plaque (18), improving the nutritional status of
children (19), and increasing the hemoglobin
levels of pregnant women with anemia (17). In
addition, whey dangke can reduce cholesterol
levels (20). However, there is little information
regarding the effect of dangke on obesity and
the risk of complications. Therefore, this study
aimed to evaluate the effect of administering
dangke on body weight, glucose levels, and total
cholesterol inrats fed with ahigh-fatand fructose
diet (HFFD).

METHODS

Study design and sample size

This research employed an experimental
laboratory design. The study involved twenty-
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four healthy and active male Sprague-Dawley
rats, aged 6-8 weeks and weighing 100-200 g.
Animals were divided into six groups, group 1
was a negative control who received a normal
diet (ND),and groups 2-6 were treatment groups.
Group three received an Acarbose treatment dose
0of 0.9 mg/200 g body weightrats (21),and group
four received an orlistat treatment dose of 1.08
mg/200 g body weightrats (22). Groups five and
sixreceived dangke interventions of 1.8 gand 3.6
/200 g rat body weight (17,18). This research
was conducted in the animal laboratory of the
Faculty of Medicine, Hasanuddin University,
Makassar. Indonesia.

Animal handling and ethical approval

Rats were acclimatized for one week before
the beginning of the experiment. The animals
received standard rat chow diet and drinking water
ad libitum, and were housed under controlled
conditions of a 12-h light-dark cycle and a
temperature range of 26-28°C. The study was
approved by the Animal Ethics Committee of the
Ethics Commission in the Faculty of Medicine,
Hasanuddin University, with letter Number: 125/
UN4.6.4.5.31/ PP36/ 2023.

Diet and medication

The diet employed in the study was a high-fat
and fructose combination,comprising regular diet
components (AD II Super), along with pork oil,
duck egg yolk, and cholic acid in proportions of
70.5%,13.5%,15 % ,and 1 % ,respectively. The
rats in all groups, except for group 1, received 40
mL of fructose solution (Rose Brand, Indonesia)
mixed in drinking water with a ratio of 3:7 (final
concentration: 0.2 g/mL). The dangke used in
this study was obtained from the milk technology
laboratory, Faculty of Animal Husbandry,
Hasanuddin University, Makassar, Indonesia.
The nutritional content of dangke consisted of
17.20 % protein, 32.81 % fat, 2.32 % minerals
and 45.75 % water content. All rats were fed 10-
20 g daily using a 10 % rat body weight formula
for four weeks.
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Treatment scheme

Sprague-Dawley rats were randomly divided
into six groups,each comprising fourrats. Group
1 (ND) received a normal diet, and Group 2
(HFFD) received a high-fat and fructose diet.
Group 3 was acarbose (receiving HFFD +
Acarbose diet of 0.9 mg/200 g of rat body
weight). Group 4 was Orlistat (receiving HFFD
+ Orlistat 1.08 mg/200 g of rat body weight).
Group 5 was dangke 1.8 (receiving HFFD +
dangke 1.8 g/200 g of rat body weight). Group
6 was dangke 3.6 (receiving HFFD + dangke 3.6
2/200 g of rat body weight). Meanwhile, HFFD,
orlistat,acarbose, and dangke were administered
by oral gavage daily for four weeks.

Collection and analysis of specimens

Throughout the experiment, measures were
taken to minimize any discomfort experienced
by the rats. After four weeks of treatment, the
rats were subjected to a 12-h fasting period
before being euthanized using ketamine. Blood
samples were collected through the sub-jugular
vein as much as 1.5 mL in a non-anticoagulant
tube (Tiger-top tube). The sample underwent
centrifugation at 300 rpm for 20 min. The serum
obtained was collected to analyse glucose and
total cholesterol levels.

The rats’ body weight was monitored
every seven days throughout the experiment.
Fasting blood glucose levels were examined
according to the guidelines provided by Meril
Diagnostic® (Gujarat, India) commercial kits.
The total cholesterol levels were determined
using enzymatic colorimetry principles with
Glory Diagnostic® (Barcelona, Spain). Sample
absorbance was measured using Ganesy 150 UV-
VIS from Thermo Scientific (Madison, USA).

Statistical Analysis

The statistical analysis was conducted using
IBM SPSS Statistics 26 (SPSS Inc, Chicago).
The statistical differences among the means were
determined using a one-way analysis of variance
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(ANOVA), followed by Tukey’s Post Hoc test
to assess differences in group means. Results
were considered statistically significant when
the p-value was <0.05.

RESULT

The Effect of Dangke Consumption on Rat Body
Weight after Four Weeks of Treatment

At the end of the experiment, each group
displayed different body weights, with the HFFD
group exhibiting the highest weight, followed
by the HFFD+Acarbose, HFFD+dangke 3.6 g,
HFFD+dangke 1.8 g, HFFD+Orlistat groups,and
the lowest weight was observed in the normal
diettreatment. p<0.05 (HFFD) vs. (Normal diet,
HFFD-+orlistat, HFFD+Dangke 1.8 g), p<0.05

Body Weight (g)

ND vs HFFD, HFFD+orlistat, HFFD+dangke
1.8g and 3.6g (Figure 1).

The Effect of Dangke Feeding on the Serum Glucose
Levels in Rats

The HFFD group exhibited the highest
mean glucose level, followed by the normal
diet group. These two treatments demonstrated
significant differences in their value compared
to the HFFD+dangke 1.8 g, HFFD+dangke 3.6
g, and HFFD+acarbose groups. Meanwhile, the
HFFD+dangke 1.8 g showed the lowest mean
glucose level. *p<0.001 (Normal diet, HFFD)
vs. HFFD+dangke 1.8g, HFFD+dangke 3.6 g,
HFFD+acarbose: # p<0.001 Normal diet vs.
HFFD (Figure 2).

HFFD

200
150
100 -
50 4
o 4

Pu:arbose Orlistat Dangke IBDanng 36

Figure 1. Total weight gain during treatment- Significance values were determined by using a One-Way Anova test, followed
by Tukey’s Post-Hoc. *p<0.05 (HFFD) vs (Normal diet, HFFD+orlistat, HFFD+dangke 1.8 g), #p<0.05 ND vs HFFD,

HFFD+orlistat, HFFD+dangke 1.8 g and 3.6 g

250

200

Glucose levels (mg/dl)

150
100
50
0

HFFD

Acarbose  Dangke 18  Dangke 35

Figure 2. Mean glucose level after four weeks of treatment. The significance value was determined by utilising a One-Way
Anova test, followed by Tukey’s Post-Hoc. *p<0.001 (Normal diet, HFFD) vs HFFD+dangke 1.8 g, HFFD+dangke 3.6 g,

HFFD+acarbose: # p<0.001 Normal diet vs HFFD.
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The Effect of Dangke Feeding on the Total
Cholesterol Level in Rats

The HFFD treatment group displayed the
highest mean total cholesterol level, which
differed significantly from the HFFD+dangke 1.8

120

100

otal cholesterol level
[rmg/dl)

gand HFFD+dangke 3.6 g groups. However, the
groups receiving dangke and orlistat treatments
showed no significant difference compared
to the normal diet group. *p<0.05 HFFD vs.
HFFD+dangke 1.8g, HFFD+dangke 3.6 g (Figure
3).

1111
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Orlistat Dangke  Danghke

18 16

Figure 3. Mean total cholesterol levels four weeks after treatment. The significance level was determined by utilizing a
One-Way Anova test, followed by Tukey’s Post-Hoc *p<0.05 HFFD vs. HFFD+dangke 1.8 g, HFFD+dangke 3.6 g.

DISCUSSION

Preventive trials dangke in reducing the
risk of metabolic syndrome are carried out to
find a breakthrough in controlling this disease.
Dangke is a dairy product rich in probiotic
bacteria, essential amino acids, and other
nutrients that have a positive impact on health.
Probiotic bacteria have been widely associated
with improvements in metabolic syndrome
conditions through improvements in glucose
and lipid profiles (23). The diet employed in the
current study demonstrated a notable increase
in the risk of metabolic syndrome based on
the tested parameters. These results are in
agreement with findings from prior research
which demonstrated that HFFD induces insulin
resistance and gut microbiota dysbiosis and
accentuates dyslipidaemia in Watanabe rabbits;
that when subjected to HFFD, might become a
potential diet-induced MetS animal model with
two main features, dyslipidaemia and insulin
resistance (24); and in male C57BL/6 mice fed
high-fat high-fructose diet (HFD) for 60 days, to
induce Non-alcoholic fatty liverdisease (NAFLD)
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and -steatohepatitis (NASH) that imply a state of
excessive fat built-up in livers with/or without
inflammation (25). Our present results indicated
that 4-week treatment period, the group fed with
HFFD showed a70 % rise in body weight,leading
to anotable decline in the movement performance
of the rats. In fact, it has been reported that
the decrease in metabolic ability among obese
individuals displays an inverse relationship with
weight loss, decreased contractile function, and
movement (26). In contrast, rats treated with
dangke 1.8 g and 3.6 g and orlistat experienced
an increase in body weight of 14 %, 30 %, and
15 %, respectively. The lowest weight gain
was observed in the normal diet group at 0.9 %.
Orlistat is a medication used in the management
of obesity. Orlistat acts by reversibly inhibiting
gastric and pancreatic lipases. The inactivation
of lipases prevents the hydrolysis of triglycerides,
and thus free fatty acids are not absorbed (27).
Dangke is believed to exert its effects on weight
control by increasing energy metabolism and
muscle contraction, thereby regulating weight
gain through its lactic acid bacteria (LAB) and
bioactive peptides. The findings are in line with
a previous study (28), which suggests that milk

Vol. 131, Supl 4, agosto 2023



AHMAD, ET AL

on daily consumption does not lead to weight
gain and may even decrease the risk of type 2
diabetes mellitus.

Our data show that feeding rats with dangke
could successfully inhibit the rise in glucose
levels. Indeed,dangke consumption in the HFFD-
fed group demonstrated an anti-hyperglycaemic
effect when compared to both the normal
diet and HFFD groups (p<0.05). According
to Mozaffarian, the consumption of dairy
products can reduce the risk of type 2 diabetes
mellitus (28). Furthermore, previously it was
shown that fermented dangke has the effect of
anti-hyperglycemia, since reduced fasting blood
glucose in rats treated with propylthiouracil and
a high-fat diet after the administration of dangke
cheese at 1.5 g/200 g body weight of rats for 14
days.

A prior study demonstrated that rat con-
sumption of dangke at 1.5 g/200 g body weight
was more effective in reducing fasting blood
glucose levels comparable to that of rats
treated with acarbose, a drug known to lower
blood sugar by preventing the breakdown of
starch into sugar (29). In line with the present
findings, administration of dangke at 1.8 g/200
g body weight effectively inhibited the increase
in glucose levels, even though it did not was
a significant difference when compared to the
acarbose group.

The HFFD treatment group displayed
the highest mean total cholesterol level,
which differed significantly from the groups
administered with dangke (1.8 g and 3.6 g)
(p<0.05). These findings are in accordance with
theresearch of Fadhilah etal., which demonstrated
that dangke contains lactic acid bacteria that are
capable to ferment sugar or carbohydrates to
produce large amounts of lactic acid and reduce
cholesterol levels (30). Similarly, Sulmiyati et
al., also stated that administering whey dangke
can reduce total cholesterol levels in the research
subjects,specifically broiler chicken (20). Among
the doses tested, 1.8 g of dangke proved to be
the most effective in preventing an increase in
total cholesterol levels, outperforming the 3.6 g
dose and the control drug Orlistat.

The hypoglycemia and anti-hypercholesterol
activity of dangke is obtained from fermentation-
derived bioactive peptides by enhancing insulin
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uptake and inhibiting key enzymes involved
in glucose metabolism (31,32). Recent
findings (32) have isolated several types of
amino acids contained in dangke as potential
bioactive peptides such as arginine 3.6 %,
histidine 2.3 %, isoleucine 5.1 %,leucine 9.2 %,
lysine 7.3 %, methionine 4.1 %, and tryptophan
1.3 %. Bioactive peptides play arole inimproving
dyslipidaemia by interfering with micelle
solubility and absorption of dietary cholesterol,
altering enterohepatic bile acid circulation,
and promoting cholesterol catabolism, as well
as regulating lipogenic proteins and genes.
Typically, this peptide remains encrypted
within its parent protein sequence and is
released either during maturation or through
processes like chemical , microbial ,or enzymatic
hydrolysis (31). Furthermore, it can bind bile
acids, which then can inhibit the reabsorption of
bile acids in the ileum, can attach to starch and
prevent it from being digested, thereby lowering
blood cholesterol levels (33,34).

Additionally, dangke contains probiotic
bacteria (30,35-37). The highest count of
lactic acid bacteria contained in dangke was
observed after three days of fermentation, with
a total colony of 0912 x 108 CFU/mL (29).
Probiotic bacteria are living microorganisms
that can improve the nutritional status of their
host if given in the right dose (38). Probiotic
bacteria have a positive impact on weight
loss (39) and also exhibit anti-hyperglycemic
effects through their antioxidant activity, which
helps prevent oxidative damage, inhibits lipid
peroxidation, elevate the levels of antioxidants
such as glutathione, superoxide dismutase, and
glutathione peroxidase; additionally, probiotic
bacteria can enhance the bioavailability of
gliclazide,as well as inhibit and or delay intestinal
glucose absorption (40). Based on a meta-
analysis (41), probiotic bacteria demonstrated a
significant reduction in serum total cholesterol
levels. Probiotic bacteria intake can lead to
elevated levels of short-chain fatty acids (SCFA),
particularly propionate, which effectively inhibits
hydroxymethylglutaryl coenzyme A reductase
(HMG CoAreductase) in the liver. This is arate-
limiting step of the cholesterol synthesis pathway,
leading to increased cholesterol metabolism (42).

A limitation of this study is that we did not
measure all parameters associated with metabolic
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syndrome conditions. In addition, the duration of
the treatment seems to be still short enough for
conditioning metabolic syndrome in experimental
animals. However, our findings have revealed
some of the advantages that dangke has in
preventing or reducing the risk of metabolic
syndrome.

CONCLUSION

Dangke consumption has been shown to
effectively inhibit the increase in body weight,
fasting blood glucose levels, and total cholesterol
levels in rats subjected to high-fat and fructose
diets. These findings serve as valuable reference
points for future clinical research trials on the
effects of dangke consumption on body weight,
glucose levels, and total cholesterol levels using
human subjects. However, carrying out similar
studies with diverse parameters is necessary to
uncover the potential influence that dangke may
have on human metabolic processes.
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SUMMARY

Introduction: Cancer is adisease caused by abnormal
division and growth of body tissue cells, so these
cells turn into cancer cells which are harmful to the
body. One of the treatments for cancer patients is
chemotherapy. The impact of chemotherapy in cancer
patients on the psychological aspects of experiencing
anxiety and disrupting sleep quality. This study aimed
to determine the relationship between anxiety and sleep
quality in cancer patients undergoing chemotherapy
at Dr. M. Djamil Central Public Hospital.

Methods: The type of research used is an analytic
surveyusing a cross-sectional study design. The sample
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was 90 respondents with the sampling technique is
accidental sampling. The stress instrument uses the
DASS (Depression on Anxiety Stress Scale) 42 which
consists of 14 questions about anxiety while the sleep
quality instrument uses the Pittsburgh Sleep Quality
Index (PSQI) questionnaire. The results of this study
were processed using the Chi-Square test.

Results: The results of this study for anxiety showed
that 12.2% of respondents experienced mild anxiety,
45.6% of respondents experienced moderate anxiety,
36.7% of respondents experienced severe anxiety, and
5.5% of respondents experienced very severe anxiety.
As for sleep quality, the results showed that 93.3% of
respondents experienced poor sleep quality and 6.7 %
of respondents experienced good sleep quality. It can
be concluded that there is a relationship between
anxiety and sleep quality in cancer patients undergoing
chemotherapy (p = 0.0001).

Conclusion: The results of this study show a
relationship between anxiety and sleep quality in
cancer patients undergoing chemotherapy at Dr. M.
Djamil Central Public Hospital. With this research, it
can help nurses identify the anxiety of cancer patients
undergoing chemotherapy.

Keywords: Anxiety, Cancer, Chemotherapy, Sleep
Quality

RESUMEN

Introduccioén: El cdncer es una enfermedad causada
por la division y crecimiento anormal de las células
de los tejidos del cuerpo, de modo que estas células
se convierten en células cancerosas que son dafiinas
para el cuerpo. Uno de los tratamientos para los
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pacientes con cdncer es la qguimioterapia. El impacto
de la quimioterapia en pacientes con cdncer en los
aspectos psicologicos de experimentar ansiedad
vy alterar la calidad del sueiio. EI objetivo de este
estudio fue determinar la relacion entre la ansiedad y
la calidad del suerio en pacientes con cdncer sometidos
a quimioterapia en el Hospital Piblico Central Dr.
M. Djamil.

Métodos: El tipo de investigacion utilizado es una
encuesta analitica utilizando un disefio de estudio
transversal. La muestra es de 90 encuestados con la
técnica de muestreo que es el muestreo accidental. El
instrumento de estrés utiliza el DASS (Depression on
Anxiety Stress Scale) 42 que consta de 14 preguntas
sobre ansiedad mientras que el instrumento de calidad
del suerio utiliza el cuestionario Pitssburgh Sleep
Quality Index (PSQI). Los resultados de este estudio
se procesaron mediante la prueba Chi-Cuadrado.
Resultados: Los resultados de este estudio para la
ansiedad mostraron que el 12,2 % de los encuestados
experimentaron ansiedad leve, el 45,6 % de los
encuestados experimentaron ansiedad moderada, el
36,7 % de los encuestados experimentaron ansiedad
severay el 5,5 % de los encuestados experimentaron
ansiedad muy severa. En cuanto a la calidad del
sueiio, los resultados mostraron que el 93,3 % de
los encuestados experimento una mala calidad del
sueiio y el 6,7 % experimento una buena calidad del
sueiio. Se puede concluir que existe una relacion
entre la ansiedad y la calidad del sueiio en pacientes
oncologicos en quimioterapia (p = 0,0001).
Conclusion: Los resultados de este estudio muestran
una relacion entre la ansiedad y la calidad del sueiio
en pacientes con cdncer que reciben quimioterapia
en el Hospital Publico Central Dr. M. Djamil. Con
esta investigacion, puede ayudar a las enfermeras a
identificar la ansiedad de los pacientes con cdncer
que se someten a quimioterapia.

Palabras clave: Ansiedad, cdncer, quimioterapia,
calidad del sueiio.

INTRODUCTION

Canceris adisease caused by abnormal growth
of body tissue cells a result of which these cells
turn into cancer cells which are harmful to the
body. Cancer is still a major health problem in
the world and one of the highest causes of death
in the world (1). According to the World Health
Organization (WHO), the number of cancer data
in the world in 2020 was 19 292 789 cases with
the death rate due to cancer in the world in 2020
as many as 9 958 133 (10.65 %). In Southeast
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Asia, the number of cancer cases in 2020 was
1 100 037 cases with a death rate due to cancer
in 2020 of 689 093 (10.08 %). Based on basic
health research data (2018), the prevalence of
cancer in Indonesia shows an increase from 1.4
per 1 000 population in 2013 to 1.79 per 1 000
population in 2018. Data on the incidence of
cancer in Indonesia in 2020 reached 946 088
cases (2). According to data from GLOBOCAN,
the number of new cancer cases in Indonesia in
2020 was 396 914. According to data from the
Ministry of Health (Ministry of Health, 2019)
in West Sumatra, cancer patients in 2019 were
2.4779 per 1 000 population with adeath rate due
to cancer in Indonesia in 2020 of 234 511 (3).

Chemotherapy is a treatment using drugs or
hormones to reduce cancer cells. Chemotherapy
is the process of administering anticancer drugs
or cytokines whose function is to kill cancer cells
through achemotactic mechanism,by interfering
with their function and reproduction to heal,
regulate,orrelieve symptoms (4). The proportion
of cancer treatment with chemotherapy based on
the 2018 Riskesdas results illustrates that most
of the population in Indonesia is undergoing
cancer treatment with chemotherapy of 24.9 %.
The incidence of cancer patients undergoing
chemotherapy at Dr. M. Djamil Central Public
Hospital in 2017 there were 423 patients. This
figure has increased in 2018 to as many as 540
patients (5). Hospital medical record data from
Dr. M. Djamil Central Public Hospital in 2020
shows that visits toreceive chemotherapy services
for cancer from January - June were 2 045
visits (6). Chemotherapy's side effects can arise
both physically and psychologically. Physical
side effects of chemotherapy include nausea,
vomiting, hair loss, dry mouth, mouth sores,
sore throat, diarrhea, pancytopenia, allergies,
hypersensitivity effects on sexual organs,
affecting nerves and muscles, skin problems,
fatigue, and constipation. The psychological
side effects are anxiety, depression, shame,
helplessness, and anger (7).

According to astudy by Khairanietal.(2019),
100 % of patients undergoing chemotherapy have
a side effect, namely fatigue (8). The fatigue
felt by cancer patients is caused by pain, sleep
disturbances, emotional disturbances, and the
effects of the treatment being carried out (9).
Another study showed that around 30 % to 80 %
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of women with cancer will experience sleep
disturbances. This sleep disorder can result in a
decrease in the patient's sleep quality (10).

Sleep quality is a state of sleep experienced
by an individual that results in freshness
and well-being when awake. From several
studies in Indonesia, poor sleep quality is a
problem that occurs in many cancer patients
undergoing chemotherapy. Amelia et al.
(2021) demonstrated that most cancer patients
undergoing chemotherapy at Dr. M. Djamil
Central Public Hospital experienced poor sleep
quality at 93.3 % (11). Krisdhiyanti in 2016
evaluated the sleep quality in cancer patients
undergoing chemotherapy at Dr. Hasan Sadikin
Bandung and showed that 69 patients experienced
poor sleep quality out of 83 patients undergoing
chemotherapy (12). This proves that the sleep
quality of patients undergoing chemotherapy
is poor.

One of the factors that affect the quality of
sleep is anxiety. Anxiety is a psychological state
caused by constant worry. Anxiety is a negative
emotional reaction to a real or imagined threat
thatis accompanied by changes in the autonomic
nervous system and subjective tension, fear, and
anxiety sensations. The impact of anxiety that
arises in cancer patients is in the form of fear that
their age will be short (related to inner conflict).
In addition, anxiety can also increase the effects
of chemotherapy (13). Anxiety in cancer patients
is a psychological disorder caused by patients
facing uncertainty, worrying about the effects of
cancer treatment, and fear of cancer development
which results in death, in some situations they
feel angry, scared, sad, and depressed and often
experience mood swings (14). According to
Afifah and Padoli's (2018) in their study on
breast cancer patients, the anxiety level of breast
cancer patients undergoing chemotherapy in
the Working Area of the Pucang Sewu Health
Center, Surabaya, most (55 %) experienced mild
anxiety, a small proportion (15 %) experienced
moderate anxiety, and almost half experiencing
severe anxiety (30 %) (15). A study conducted
by Retnaningsih (2020) also stated that 73.3 % of
breast cancer patients undergoing chemotherapy
at Urip Sumoharjo Hospital Bandar Lampung in
the chemotherapy roomor 22 people experienced
anxiety (16). Furthermore, Purwati and Maryati
(2016), at Prof. Hospital. Dr. Margono Soekarjo
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Purwokerto revealed that there is a relationship
between anxiety and the sleep quality of patients
with breastcancer (17).0On the contrary, Linawati
(2014) revealed that in their research there was
no relationship between anxiety and the sleep
quality of breast cancer patients at Dharmais
Hospital, Jakarta (18). Thus, the evidence about
the relationship between anxiety and sleep quality
is still a matter of debate. The present study aimed
to assess the possible relationship between anxiety
and sleep quality in cancer patients undergoing
chemotherapy at Dr. M. Djamil Central Public
Hospital.

METHODS

The type of research conducted was an analytic
survey with a cross-sectional research design.
The sampling technique used the consecutive
sampling method. The sample was cancer patient
respondents undergoing chemotherapy in the
chemotherapy room of RSUP Dr. M. Djamil
Central Public Hospital which is suitable as a
source of data according to the inclusion and
exclusion criteria. Inclusion criteria for samples
that were eligible to be included or worthy of
research were: willing to be respondents, able
to communicate well (cooperative), and cancer
patients undergoing chemotherapy were presentat
the time of the study. While the exclusion criteria
in the study were respondents experiencing
physical impairment (disability), respondents
experiencing hearing loss,and respondents taking
sleeping pills. The total sample in this study was
90 cancer patients undergoing chemotherapy at
Dr. M. Djamil Central Public Hospital.

The research instruments used in this study
were the Pittsburgh Sleep Quality Index (PSQI)
which was used to measure sleep quality in adults
and the DASS (Depression Anxiety Stress Scale)
which was used to measure anxiety. Thisresearch
was carried out through an ethical test at Dr. M
Djamil Central Public Hospital.

RESULTS

Characteristics of Respondents Undergoing
Chemotherapy

Vol. 131, Supl 4, agosto 2023



AMELIA W, ET AL

As shown in Table 1, based on gender most
of the cancer patient respondents were (90 %)
women. Half of cancer patients based (58.9 %)
were = 47 years old. More than half were with
breast cancer (53.3 %), with a frequency of
chemotherapy mostly (87.8 %) <5 times.

Table 1

Characteristics of Respondents in Cancer Patients
Undergoing Chemotherapy
at the Dr. M. Djamil Central Public Hospital (n= 90)

Characteristic of respondents f %
Age

<47 37 41.1
=47 53 58.9
Total 90 100.0
Gender

Man 9 10
Woman 81 90
Total 90 100

Type of cancer

Acute myeloid leukemia 1 1.1
Breast cancer 48 53.3
Carsinoma cervix 11 12.2
Colorectal cancer 4 44
Endometrial Cancer 1 1.1
Tongue cancer 1 1.1
Ovary cancer 12 133
Lung cancer 1 1.1
Rectal cancer 3 33
Nasopharyngeal cancer 3 33
Hodgkin’s lymphoma 2 22
Multiple myeloma 1 1.1
Uterine sarcoma 1 1.1
Squamous cell carcinoma 1 1.1
Total 90 100.0
Chemotherapy to

<5 79 87.8
=5 11 12.2
Total 90 100.0

The Anxiety of Cancer Patients Undergoing
Chemotherapy

Mostrespondents who experienced cancer and
underwent chemotherapy were found to have a
moderate anxiety level of 45.6 %, while 33 %
had heavy anxiety (Table 2).
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Table 2

Distribution of anxiety frequency of cancer patients
undergoing chemotherapy at Dr. M. Djamil Central
Public Hospital (n=90)

ANXIETY f %
Mild anxiety 11 122
Moderate anxiety 41 45.6
Heavy anxiety 33 36.7
Very serious anxiety 5 55
Total 90 100.0

Sleep Quality of Cancer Patients Undergoing
Chemotherapy

Most of the respondents, as much as 93.3 % of
the 90 respondents who underwent chemotherapy,
stated that their sleep quality was bad (Table 3).

Table 3

Frequency distribution of sleep quality in cancer patients
undergoing chemotherapy at Dr. M. Djamil Central
Public Hospital (n=90)

Sleep Quality f Yo
Good 6 6.7
Bad 84 93.3
Total 90 100.0

TheRelationshipbetween Anxiety and Sleep Quality
in Cancer Patients Undergoing Chemotherapy

As shown in Table 4, respondents with
moderate anxiety had poor sleep quality as
much as 45.6 % of 90 respondents. Meanwhile,
respondents with mild anxiety had good sleep
quality as much as 6.7 % of 90 respondents
(p-value = 0.0001, p <0.05).
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Table 4

Distribution of anxiety frequency of cancer patients undergoing chemotherapy at Dr. M. Djamil Central Public Hospital

(n=90)
Anxiety Sleep Quality P values
Good Bad Total
f % f % f % 0.0001
Mild 6 6.7 5 55 11 12.2
Moderate 0 0.0 41 45.6 42 45.6
Heavy 0 0.0 33 36.7 33 36.7
Very serious 0 0.0 5 55 5 55
Total 6 6.7 90 933 100.0
DISCUSSION years. After the age of 60 years, the incidence

Chemotherapy is the process of administering
anti-cancer drugs in the form of liquid pills or
capsules or through infusions with the purpose
to destroy cancer cells and prevent tumor
growth (4,7). Patients with chemotherapy
often experience anxiety which causes sleep
pattern disturbances, usually, anxiety often
occurs in breast cancer patients undergoing
chemotherapy in the first,second, and third stages,
the management that can be done by a nurse is
to provide education about emotional support,
assess needs patients, fears, and patient coping
mechanisms (14).

Characteristics of Respondents Undergoing
Chemotherapy

Our present results show that 91 % of cancer
patients were women. According to Handayani
and Udani (2016), judging from the gender
factor, the risk of cancer in women and men
is the same, but with the many incidences of
cervical cancer and breast cancer in women, it
seems that the incidence of cancer in women is
higher (19). However, when analyzing the age
factor,the incidence of cancer in women and men
is not the same. In children under 15 years, the
incidence of cancer in men is higher, at the age
of 15-55 years the incidence of cancer is higher
in women, especially in the age range of 35-50
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of cancer is higher in men. Our present study
indicates that cancer patients based on age, more
than half (58.9 %) were = 47 years old, showing
similarities with the theory which states that the
incidence of cancerincreases with age. According
to the American Cancer Society, about 76 % of
cancer incidence occurs over the age of 55. This
makes age arisk factor for cancer (20). Based on
the theory, the frequency of cancer has increased
with increasing age, due to the accumulation of
somatic mutations that cause the development of
malignantneoplasms,and with increasing age,the
higher the risk of developing breast cancer (21).

The most common type of disease was
breast cancer (53.3 %). According to the 2018
Basic Health Research (Riskesdas), the highest
incidencerate in Indonesia for men is lung cancer,
whichis 19.4 per 100000 population, followed by
liver cancer,whichis 12 .4 per 100 000 population.
Meanwhile, the highest incidence rate for women
was breast cancer, which was 42.1 per 100 000
population, followed by cervical cancer, which
was 23 .4 per 100 000 population (22).

Regarding the frequency of chemotherapy,
our data show that most (87.8 %) were <5 times.
In effect, Afifah and Sarwoko (2020) observed
in their study that of the 32 respondents, the
highest frequency of chemotherapy was second
chemotherapy (23). Patients who undergo
chemotherapy every cycle have a treatment
process with chemotherapy interspersed with
recovery periods.
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Anxiety of Cancer Patients Undergoing
Chemotherapy

Cancer patients undergoing chemotherapy
have different levels of anxiety with various
factors causing anxiety such as age and education,
anxiety disorders can occur atall ages, more often
in adulthood. As an adult, a person usually has
a heavier mind load, lasts a long time, and is
accompanied by many physiological components
suchassleepdisturbances,restlessness,imagining,
fear, and anxiety. Indeed, the respondents who
experienced cancer and underwent chemotherapy
were found to have a moderate anxiety level of
45.6 %. The results of this study are supported
by previous research conducted by Primal et
al. (2020) concerning the level of anxiety and
sleep patterns of breast cancer patients who are
undergoing chemotherapy. Their results showed
that 55 breast cancer respondents who underwent
chemotherapy (60.0 %) experienced moderate
anxiety (24).

Anoverview of the factors that affect the level
of anxiety based on the age of women aged 45-
50 years because of the knowledge factor and
influence anxiety. Changes in hormone levels,
life changes, and sleep disturbances during
menopause can cause anxiety. In addition to
generalized anxiety, people may also experience
sudden, intense panic attacks. People can often
manage these symptoms with lifestyle changes,
medications, and psychotherapy (25). Arsittasari
(2017) stated that the frequency of chemotherapy
experienced by patients who are undergoing
treatment for the first time is a valuable experience
for subsequent treatment (26). Chemotherapy
treatment which consists of several cycles is a
long-term treatment, if the first experience of
undergoing chemotherapy is notsubjectto the side
effects of chemotherapy, it will affect the level of
anxiety in the nextchemotherapy treatment (27).
Simanullang and Manullang (2020) found that
most respondents who were going to undergo
second chemotherapy experienced moderate
anxiety because the respondent had undergone
chemotherapy more than once so the respondent
already had experience dealing with and
experiencing the side effects (28).

The emergence of anxiety experienced by
respondents while undergoing chemotherapy
is caused by many things including changes in
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the physique that begin to experience a decline
in health and can affect the quality of life which
has an impact on many things, one of which is
emotional. The anxiety felt by the respondent
also had an impact on the patient’s recovery
because if the patient always experienced anxiety,
it was possible that the respondent could stop the
chemotherapy, the symptoms felt by the patient
who was experiencing anxiety were anxiety,
difficulty sleeping, and difficulty concentrating.

Sleep Quality of Cancer Patients Undergoing
Chemotherapy

Sleep disorders are said to be the most common
and annoying symptoms of cancer patients
who have recently undergone treatment. In the
present study most of the respondents, as much
as 93.3 % of the 90 respondents who underwent
chemotherapy, stated that their sleep quality was
poor. The results are in line with the study of
Ameliaetal. (2021) concerning the relationship
between stress and sleep quality in breast cancer
patients undergoing chemotherapy during the
COVID-19 pandemic at Dr. M. Djamil Central
Public Hospital involving 45 respondents. The
results of their study showed that 93.3 % of breast
cancerrespondents who underwentchemotherapy
at Dr. M. Djamil Padang have poor sleep quality,
and 6.7 % of respondents have good sleep
quality (12).

Age is also a factor that affects the quality of
sleep. Age is one of the determining factors for
the length of sleep a person needs. The older a
person is, the less sleep they need. Individuals
who have become adults sleep about 8-10 h a
day. Meanwhile, individuals who have become
old adults sleep about 6-8 h a day (29).

Apart from the age factor, the frequency of
chemotherapy also affects the sleep quality of
breast cancer patients. In patients undergoing
chemotherapy for the first time or afterward,
they still experience sleep disturbances due to
frequent awakenings in the middle of the night to
go to the bathroom, restlessness, or being unable
to get to sleep before or after waking up in the
middle of the night (30).

Good quality sleep is needed by the patient’s
body, asick body will have difficulty starting and
maintaining sleep, if the body experiences sleep
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deprivation, the body will experience decreased
endurance, decreased daily activities, feel tired,
and can have an impact on psychological health
and have an impact on the recovery of the
respondent’s illness. The results of the study
used the PSQI (Pittsburgh Sleep Quality Index)
questionnaire involving 90 cancer respondents
undergoing chemotherapy and it was found that
almost all respondents experienced poor sleep
quality, namely (93.3 %) with complaints of
frequently using the bathroom, feeling hot, often
waking up in the middle of the night or early
in the morning and other complaints such as
nightmares and feelings of anxiety. Quality sleep
is needed by cancer patients who are undergoing
chemotherapy to regenerate and repair body cells.

TheRelationship betweenAnxiety and Sleep Quality
in Cancer Patients Undergoing Chemotherapy

Anxiety in breast cancer patients can increase
pain, interfere with sleep ability, increase nausea
and vomiting after chemotherapy, as well as
disrupt their quality of life (27). Our results
support this concept since respondents with
moderate anxiety had poor sleep quality as
much as 45.6 % of 90 respondents. Meanwhile,
respondents with mild anxiety had good sleep
quality as much as 6.7 % of 90 respondents
(p-value = 0.0001 (p =0.05), suggesting a
relationship between anxiety and sleep quality
in cancer patients undergoing chemotherapy.
Similar results were reported by Afifah and
Padoli (2018) regarding the relationship between
anxiety and sleep quality in breast cancer patients
in the working area of the Pucang Sewu Public
Health Center, Surabaya (15), showing that
nearly half of breast cancer patients experienced
light (30 %) and poor (30 %) sleep quality and a
small proportion experienced good sleep quality
(25 %) and moderate sleep quality (15 %). Most
(55 %) experienced mild anxiety,a small number
experienced moderate anxiety (15 %),and almost
half experienced severe anxiety (30 %). Severe
anxiety with poor sleep quality at the second
chemotherapy frequency was observed due
to unpleasant side effects of chemotherapy to
continue the next chemotherapy.

Anxiety is an unpleasant emotional reaction
toreal orimagined danger which is accompanied
by changes in the autonomic nervous system and
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subjective experiences such as pressure, fear,and
anxiety (28). The negative impact of anxiety can
occur in cancer patients (27).

Cancer patients undergoing chemotherapy
have different levels of anxiety with various
factors that cause anxiety such as age. Anxiety
disorders can occur at any age, more often in
adulthood. The more mature a person usually
the heavier burden of the mind, lasts a long
time, and is accompanied by many physiological
components such as sleep disturbances, anxiety,
fear,and anxiety. In addition, anxiety also occurs
in new patients undergoing chemotherapy for
the first time.

Cancer patients who do chemotherapy have
moderate levels of anxiety and poor sleep
quality disturbances, and so do respondents who
experience very severe anxiety have poor sleep
quality. This is because many cancer patients
undergoing chemotherapy are worried about
the effects of the chemotherapy and anxiety that
occurs inrespondents was also influenced by age
being =47 years old. A person’s sleep quality is
said to be good because he does not show signs of
sleep deprivation and does not experience sleep
problems. The lower the anxiety experienced,
the better the quality of sleep, and the higher the
level of anxiety, the worse the quality of sleep.

CONCLUSIONS

It was found that there is arelationship between
anxiety and sleep quality in cancer patients
undergoing chemotherapy at Dr. M. Djamil
Central Public Hospital.
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SUMMARY

Objective: Self-efficacy is one aspect predicted to
influence the self-management of type 2 Diabetes
Mellitus (DM) patients. Low self-efficacy will impact
DM patients’motivationto carry out self-care, causing
uncontrolled blood glucose levels and decreasing
the quality of life. This study aimed to determine the
relationship between self-efficacy, self-management,
and quality of life in type 2 DM patients using a
systematic review.

Materials and Methods: The study design used was a
systematic review. A literature search was conducted
ondatabases such as Scopus, Web of Science, PubMed,
and EBSCOhost (CINAHL) with the keywords “self-
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efficacy,” “type 2 diabetes,” “self-management,” and
“quality of life.” Nine texts meet the inclusion criteria,
including population, namely, type 2 DM patients;
exposure: self-efficacy; the output was diabetes self-
management, and the quality of life of type 2 DM
patients, and the study type was cross-sectional.
Results: The results showed that there was a
relationship between self-efficacy and diabetes
self-management, with patients who have high self-
efficacy showing greater adherence to diabetes self-
management. Furthermore, there was a relationship
between self-efficacy and quality of life: where self-
efficacy increases, the quality of life for type 2 DM
patients also increases.

Conclusions: Self-efficacy is needed in diabetes self-
management to improve the quality of life of type 2
DM patients. Health professionals need to continue
implementing several strategies to increase patient
confidence and confidence in diabetes management
to increase the quality of life of type 2 DM patients.

Keywords: Self-efficacy, self-management, quality of
life, type 2 diabetes.

RESUMEN

Objetivo: La autoeficacia es un aspecto que se prevé
influird en el automanejo de los pacientes con Diabetes
Mellitus (DM) tipo 2. La baja autoeficacia impactard
en la motivacion de los pacientes con DM para llevar
a cabo el autocuidado, causando niveles de glucosa
en sangre descontrolados y disminuyendo la calidad
de vida. Este estudio tuvo como objetivo determinar
la relacion entre la autoeficacia, el automanejo y la
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calidad de vida en pacientes con DM tipo 2.
Materiales y Métodos: El diseiio del estudio utilizado
fue una revision sistemdtica. Se realizo una busqueda
bibliogrdfica en bases de datos como Scopus, Web
of Science, PubMed y EBSCOhost (CINAHL) con
las palabras clave “autoeficacia”, ‘“‘diabetes tipo
2”7, “autogestion” y “calidad de vida”. Nueve
textos cumplen con los criterios de inclusion, entre
ellos: poblacion, es decir, pacientes con DM tipo 2;
exposicion: autoeficacia; el resultado es el autocontrol
de ladiabetes y la calidad de vida de los pacientes con
DM tipo 2y eltipode estudio es un estudio transversal.
Resultados: Los resultados mostraron que existe una
relacion entre la autoeficacia y el automanejo de la
diabetes, siendo los pacientes que tienen autoeficacia
altalos que muestran mayor adherencia al automanejo
de la diabetes. Ademds, existe una relacion entre la
autoeficacia y la calidad de vida, donde aumenta la
autoeficacia, también aumenta la calidad de vida de
los pacientes con DM tipo 2.

Conclusiones: Es necesaria la autoeficacia en el
autocontrol de la diabetes para que pueda mejorar
la calidad de vida de los pacientes con DM tipo
2. Los profesionales de la salud deben continuar
implementando varias estrategias para aumentar la
confianza del paciente y la confianza en el control de
la diabetes para aumentar la calidad de vida de los
pacientes con DM tipo 2.

Palabras clave: Autoeficacia, automanejo, calidad
de vida, diabetes tipo 2.

INTRODUCTION

Diabetes Mellitus (DM) is one of the most
common chronic diseases and the most significant
health problem in many countries (1). If the blood
glucose levels rise out of control, it can lead to
several problems that can affect the patient's
comfort and quality of life (2). In 2016, the
World Health Organization (WHO) mentioned
that DM is along-term metabolic disease marked
by high blood glucose levels that damage the
heart, blood vessels, eyes, kidneys, nerves, and
nerveendings. DM is one of the leading causes of
death worldwide, with around 1.5 million yearly
deaths. The number of DM patients worldwide for
2021 is 537 million and is predicted to increase to
643 million in 2030 and 783 million in 2045 (3).
One of the study's findings was that people with
DM have a life expectancy of 4-8 years shorter
than those without the disease (4). Therefore,
DM patients need adequate management by
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maximizing self-efficacy and abilities that exist
themselves.

Self-efficacy is an individual's belief in his
ability to display activities that affect his life,
whichisrelated to his ability to do self-care (5). A
study reported that 63.9 % of type 2 DM patients
showed less self-efficacy in DM management (6),
while another study showed that the majority of
type 2 DM patients have an adequate (64.9 %),low
(104 %), and high (24.7 %) quality of life (7).
Some of these problems show how important it
is for type 2 DM patients to improve their self-
management and quality of life by building their
self-efficacy.

Type 2 DM patients need good adherence
to self-management of diabetes, but sometimes
patients are unsure of their ability to carry
out self-care. This fits with a previous study
which indicates that a person's self-efficacy
is insufficient after being diagnosed with DM
and having complications (8). Another point of
view explains that everyday DM patients have to
perform self-care tasks that are difficult for them
and burden patients, thus affecting their self-
efficacy (9). Also, it was shown that type 2 DM
patients often don't stick to their diets because they
don't understand, and they use things like self-
efficacy, motivation,knowledge, practical goals,
and social support, which help people take care
of themselves (10). Furthermore, self-efficacy
is indirectly related to self-management through
efforts to overcome obstacles, commitment to a
therapeutic regimen,and persistence in following
a self-management plan (11).

Evidenceindicated thatself-efficacy influences
self-management and quality of life in type 2
diabetes patients, helping people with type 2
diabetes to take better care of themselves (12).
Self-efficacy also positively affects self-
management and the quality of life of people
with type 2 diabetes (6,13). However, low self-
efficacy makes people with type 2 diabetes less
likely to take care of themselves, having a lower
quality of life if they didn't think they could do
things well (14).

Previousresearch shows arelationship between
self-efficacy and DM self-management (12,15-
17). Self-efficacy affects self-management,
especially when giving insulin injections, taking
medications as prescribed, and checking blood
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glucose levels independently (18). Another point
of view indicates that when people with type 2
diabetes have low self-efficacy, they don't feel
confident in their ability to care for themselves,
leading to complications (19). Furthermore,
several studies show a relationship between
self-efficacy and quality of life in type 2 DM
patients (14,20). This can be explained by a
study on self-efficacy in type 2 DM patients,
which shows that type 2 DM patients with poor
self-efficacy will have a decreased quality of
life (13).

Based on a literature review related to self-
efficacy, most studies show the effectiveness of
self-efficacy on diabetes self-management and
improving the quality of life of type 2 DM patients,
especially regarding drug regulation or diabetes
medication (21). Other studies have also found
no significant relationship between self-efficacy
and the quality of life of type 2 DM patients,
especially in the physical health component (22).

Several systematic studies are being conducted
to analyze the relationship between self-efficacy
and diabetes self-management and the quality
of life of type 2 DM patients in developing
countries. But most studies haven't gone into
detail about how strong self-efficacy is for the
self-management of diabetes and the quality of
life of people with type 2 DM. This is shown by
the factthat health professionals aren'ttold how to
improve self-efficacy as a separate intervention.
When taking a patient's medical history, health
professionals can start by figuring out how good
the patient is at taking care of themselves. Next,
they can teach the patient about self-management
of diabetes as an intervention that can be built
into health services. Health workers can teach
people about the importance of self-efficacy in
diabetes self-management and improving the
quality of life for people with type 2 diabetes if
they know its importance. Thus, we conducted
asystematic review to determine the relationship
between self-efficacy,diabetes self-management,
and the quality of life of people with type 2 DM
in developing countries.

METHODS

This study’s design was a systematic
review using the Preferred Reporting Items
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for Systematic Review and Meta-Analysis
(PRISMA) guidelines (23).

Inclusion and exclusion criteria

This study examined the relationship between
self-efficacy and self-management of diabetes and
the quality of life of individuals with type 2 DM.
The inclusion criteria in this systematic review:
population (P) in patients diagnosed with type
2 DM. Exposure (E) is self-efficacy. The main
outcome (O) expected in this paper is diabetes
self-management and quality of life of type 2
DM patients. The study design (S) used in the
research is a cross-sectional study. Exclusion
criteriaforthis systematic review: type 1 diabetes,
and all other types of diabetes. Other outcomes,
including social support, are excluded. This
research employs a cross-sectional design for
its analysis and PEO (S) framework in Table 1.

Table 1. PEO(S) Framework

PEO (S) Description of detail
Population Type 2 Diabetes Mellitus patients
Exposure Self-efficacy
Outcome Self-management and quality of life
Study Design Cross-sectional study

Literature search strategy

From 2018 to 2022, a literature search was
conducted using the databases Scopus, Web of
Science, PubMed, and EBSCOhost (CINAHL).
The search strategy consisted of multiple
steps, including entering keywords to view
articles pertinent to the research. Combining
the terms “‘self-efficacy™, “type 2 diabetes”,
“self-management”, and ‘“quality of life” led
to this result. The following step was to check
for duplicates between databases and remove
duplicate articles, followed by reading the title and
abstract. Adjusting to the established inclusion
and exclusion criteria is the next step. In the
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end, we obtained the full text of the articles and
identified nine that met the criteria for a systematic
review. In addition, a manual study selection
process was conducted for articles that met the
research objectives. Articles that did not align
with the objectives of the study were excluded.
If articles were duplicated, then the duplicated
articles wereremoved. In addition, relevant titles
and abstracts were screened for relevance to the
research objectives.

Data extraction

The authors reviewed all of the abstracts
returned by the initial search and eliminated any
studies that did not meet the inclusion criteria.
During the data extraction process, the author,
publication year, study design, baseline sample,
final sample size, and duration of exposure were
collected. After the data extraction process, all
authors reevaluated the extracted data to ensure
its accuracy. Inconsistent data was discussed in
face-to-face meetings.

Critical assessment of the methodological quality
of the study

Utilizing a checklist recommended by the
Joanna Briggs Institute, this guide evaluates the
quality of the study methodology (24). This
cross-sectional research checklist contains eleven
items. Each response item is rated as ‘“yes,”
“no,” “clear,” or “not applicable” based on the
information provided by the relevant article.
Calculated by dividing the number of items rated
“yes” by the total number of items, the score
indicates the quality of the study as a whole.
Studies with a score of 75 % were categorized
as high quality, those between 50 % and 74 %
as medium quality, and those with a score of 50
% as low quality. The evaluation of the study’s
quality yielded a score of 88.9 percent, or high
quality (Table 2).

Data synthesis

Each selected article’s full text was reviewed
to extract essential information for a table
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summary. This section included the study’s
design, the sampled population, the instruments
used, the variables and measurements, and the
main conclusions. The key findings from the
included studies were analyzed in narrative form
(Table 3).

RESULTS

Study selection

A search of 4 databases, Scopus, Web of
Science, PubMed, and EBSCOhost (CINAHL)
yielded 1519 articles and two articles from other
methods (citations) that may be pertinent to the
research objectives (Figure 1). There were up to
270 duplicate records issued, leaving a total of
1 249 articles. In addition, up to 1 177 records
were issued despite not meeting the inclusion
criteria. The remaining 72 articles are being
considered forreview.In addition, 72 articles were
evaluated for eligibility, and 65 were excluded
because they did not meet the inclusion criteria,
which included populations with type 1 DM
patients or other types, the articles were not about
self-efficacy, the results were inappropriate, and
the articles were literature reviews and qualitative
studies. Seven articles from database searches
(12-15,17.,25,26); and two articles from citation
searches with full-text readings (16,20), where
nine articles were included in this systematic
review. Figure 1 details the study selection
procedure.

Study and subject characteristics

Table 3 shows the characteristics of study
participants among nine studies, of which
seven studies were conducted in Asian
countries, including two studies conducted
in Indonesia (13,15), one study conducted in
Malaysia (20), Saudi Arabia (16); Iraq (17);
Turkey (14); and China (26). Furthermore, two
studies were conducted in African countries,
Sudan (12) and Ethiopia (25). 4 337 patients with
type 2 diabetes, aged 20 to 80, participated in the
study. Two studies were conducted in primary
health care (13,20); five studies were conducted
at the hospital (12,14,15,17,25); and two studies
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Identification of studies via databases and registers

| Identification studies via other methods |

[=]
'E Record identified from the database Records removed Records identified from:
= (1519): 3COPUS (n= 87), WOS before screening Citasion searching: (n=2)
2 {n=123), PUBMED (n=1244), ™ Duplicate records
ﬁ EBSCOhost (n=65) removed (n=270)
¥
Records screen (n= 1249) Records excluded
™ (n=1177)
'
- Reports not . Reports not retrieved
e Reports sought for retrieval (n=72) |, retrifved (n=0) Reports 501—(118]»2;;-“ retrieval (n=0)
: ! :
& Reports assessed for eligibility (n=72) Reports ext_:luded (n=65) Reports assessed for eligibility Reports exclude: No
™ =The article uses a (n=2) data of interest (n=0}
population with DM
disease type 1 or other
types (n=23)
= Does not contain about
self efficacy (n=14)
= Results are not
appropriate (n= 11}
B = Article with literatur
E review (12)
E = Qualitative study (n=5)
Studies included in review (n=9)
Reports of included studies (n=9) ¢

Figure 1. Flow chart of study selection.

were conducted in the community (16,26). Every
study utilized a cross-sectional design. This study
included patients with type 2 diabetes, including
1 974 men (45.5 %) and 2 363 women (54.5 %).
The average age of type 2 DM patients in the
studies included in this review ranges from 45
to 66.7 years (13,20). The duration of diabetes
mellitus was categorized as five years for as
many as 1360 people (31.4 %), >5-10 years for
as many as 1516 people (35.5 %), and >0 years
for as many as 1 461 people (33.6 %).

Measures

The majority of studies use the Diabetes
Management Self-Efficacy Scale (DMSES) as
a measurement tool or instrument to assess the
self-efficacy of type 2 diabetes patients,according
to a review of the literature (12—-16,25). The
Diabetes Empowerment Scale Short Form (DES-
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SF) measures a person's level of empowerment
with diabetes. Malay version of the MU in Self-
efficacy Questionnaire/MUSE (20), Diabetes
Self Efficacy/DSE (17,26). The Health Survey
Medical Outcomes Study Short Form/SF-
36 (13), the WHO Quality of Life Scale (14),
and the Revised Diabetes Quality of Life-13 are
used to assess the quality of life (RVDQOL-13).
The Revised Summary of Diabetes Self-Care
Activity (12); the Summary of Diabetes Self-
Care Activity (15,16); and the Diabetes Self-
Management Questionnaire are used to assess
diabetes self-care or management (25).

Methodological appraisal of included studies

The methodological quality of the nine cross-
sectional studies revealed that the vast majority
of studies (n = 9) were of high quality (Table 2).
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Table 2. Study quality assessment for cross-sectional study

First Authors Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 %
Amelia et al., 2018 Yes Yes Yes Yes No No Yes Yes 75.0
Amer, 2018 Yes Yes Yes Yes Yes No Yes Yes 87.5
Cagan, 2021 Yes Yes Yes Yes Yes No Yes Yes 87.5
Clara et al., 2021 Yes Yes Yes Yes Yes No Yes Yes 87.5
Saad et al., 2017 Yes Yes Yes Yes Yes Yes Yes Yes 100.0
Madram, 2022 Yes Yes Yes Yes No No Yes Yes 75.0
Oluma et al., 2020 Yes Yes Yes Yes Yes Yes Yes Yes 100.0
Yao et al., 2019 Yes Yes Yes Yes Yes No Yes Yes 87.5
Rosly et al., 2022 Yes Yes Yes Yes Yes No Yes Yes 87.5

Question description:
Un = Unclear

1) Were the criteria for inclusion clearly
defined?; 2) Were the subjects and settings of
the study described in detail?; 3) Are exposure
measurements valid and reliable?; 4) What
objectives and standard criteria were used to
measure the conditions?; 5) Were confounding
factors identified?; 6) Were strategies to prevent
confounding variables explained?; 7) Are the
results measured accurately and reliably?; 8) Was
the statistical analysis employed suitable? (24).

As shown in Table 1, all studies were of high
quality. Two studies lack the identification of
confounding factors (13,17). Seven studies do
notexplain strategies for preventing confounding
factors, according to the findings of the literature
review (12-15,19,20,26);

The relationship between self-efficacy and self-
management

From a total of nine studies, six explain the
relationship between self-efficacy and diabetes
self-management in type 2 DM patients, as
indicated by the literature review results.
According tothe findings of the six studies in Table
3,type 2 DM patients with high self-efficacy have
superior self-management skills (12). Another
study found that forevery 1-pointincrease in self-
efficacy, self-management behaviour increases
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by 0.060 days after knowledge and duration of
diabetes control (15). One study elaborated that
type 2 DM patients with high self-efficacy could
self-manage their condition effectively,including
better diet arrangements, exercise,blood glucose
monitoring, and foot care (16). According to
additional studies, higher self-efficacy correlates
with increased self-managementbehaviour (17).
It was further explained that type 2 DM patients
with high self-efficacy were 17.3 times more
likely to improve good self-management
behaviour than those with low self-efficacy (25).
According to the findings of the mostrecent study,
a one-point increase in self-efficacy increases
self-management behaviour by 1.25 times (26).

The relationship between self-efficacy and quality
of life

Three studies explain the relationship between
type 2 DM patients’ self-efficacy and quality
of life. Table 3 demonstrates that type 2 DM
patients with high self-efficacy enjoy a high
quality of life. It was further explained that
type 2 DM patients with high self-efficacy are
8.9 times more likely to enjoy a high quality of
life than those with low self-efficacy (13). Other
studies have found that self-efficacy has a weak
positive relationship with life quality (14). It was
elaborated that patients with high self-efficacy
regarding treatment comprehension have ahigher
quality of life (20).
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RELATIONSHIP BETWEEN SELF-EFFICACY WITH SELF-MANAGEMENT AND QUALITY OF LIFE

DISCUSSION

The relationship between self-efficacy and diabetes
self-management

The results of the study showed that there
is a relationship between self-efficacy and
diabetes self-management in type 2 DM
patients. Self-efficacy in managing diabetes in
people with type 2 diabetes can have a positive
effect on patient knowledge about diabetes and
understanding of diabetes as a protective factor,
making management more effective (27). It was
further explained that self-efficacy correlates
with diabetes self-management by reducing the
risk of complications, improving foot care, and
developing eating patterns or diet plans (28).
Some of these explanations are reinforced by the
statement that self-efficacy contributes to a better
understanding of changing health behaviours by
increasing knowledge,behaviour, and skills (29).
Furthermore, self-efficacy plays an essential role
inimproving self-care behaviour and is influenced
by knowledge and the duration of DM (30).

Self-efficacy can be a predictor of success in
diabetes self-management. Type 2 DM patients
with good self-efficacy can carry out diabetes
self-management to achieve adequate glycemic
control (31). One of the studies showed a
negative correlation between self-efficacy and
HbA1c levels, with the understanding that the
more self-efficacy increases, the lower the
HbA1lc levels (32). Other studies explain that
self-efficacy is a strong predictor of glycemic
control. Furthermore, self-efficacy is related
to self-management behaviours such as higher
levels of diet and exercise, monitoring of blood
sugarlevels,and medication adherence (16).The
statement reinforces that self-efficacy contributes
to better diabetes outcomes and is significantly
correlated with diet and physical activity (33).

Health professionals must emphasize patient
self-efficacy’s importance in carrying out
their roles and functions in serving patients.
Indeed, self-efficacy is crucial in diabetes
self-management, especially in performing
recommended activities and maintaining
psychosocial functioning (34). In response to
this point of view, healthcare professionals must
help patients feel more confident in their ability to
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self-manage their diabetes. If the patient has good
self-management, this can reduce complications
due to diabetes (35). Also, patients who do an
excellent job of self-managing their diabetes
could help the healthcare system save money (36)
social and environmental. In this case, this would
be in the form of lower medical costs. Efforts to
improve self-efficacy will affecthow well patients
follow their self-management plans to get their
blood sugar under control. Health professionals
can take measures, including teaching patients
how to gauge the difficulty level they believe they
can overcome. Furthermore, the patient needs to
know the strength of his belief and how far the
beliefin this ability is applied, whether the patient
can carry out all aspects of self-management or
is it limited to certain aspects. Thus, aspects of
patient self-efficacy that contribute to improving
diabetes self-management will be identified.

The relationship between self-efficacy and quality
of life in type 2 DM patients

The results showed that self-efficacy has a
solid link to the quality of life of people with
type 2 diabetes. This is made clear by the fact
that people with type 2 diabetes who have a good
sense of self-efficacy also have a good quality
of life. DM is a metabolic disease that lasts
long and can't be cured. It can affect many parts
of life. Type 2 DM has been shown to reduce
health-related quality of life (37). It was also
shown that people with diabetes who take care
of themselves well have better outcomes, live
longer, have a higher quality of life, have fewer
symptoms, and have fewer complications (38).
In support of this study it was shown that better
self-care, especially exercise, is associated with
better HbAlc levels, better Body Mass Index
(BMI), fewer diabetes complications,and higher
quality of life (39). In effect, Rosli et al., 2022
showed a relationship between self-efficacy and
the quality of life of type 2 DM patients,and these
patients can have a better quality of life if they
understand their treatment. One of the results also
explains that type 2 DM patients who have high
self-efficacy will have an impact on increasing
quality of life (26).

DM patients who are managing their disease
need self-efficacy. Type 2 DM patients with good
self-efficacy show a good quality of life. Health
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professionals must emphasize the importance of
self-efficacy to type 2 diabetes patients. Type 2
DM patients urgently need the self-efficacy factor
to increase individual confidence in their ability
to self-care, which will impact the quality of their
lives (9). This statementis reinforced by the study
that showed that type 2 DM patients have a lower
quality of life if they have lower self-efficacy or
self-confidence in managing the disease (40).
Therefore, nurses are essential in increasing the
self-efficacy of type 2 DM patients through health
education so that patients can perform self-care
and thereby improve their quality of life. There
is also a reciprocal relationship such that type 2
DM patients with a high quality of life can carry
out good self-management (41).

Strengths and limitations

Our study employed a stringent search strategy
to cover a large number of eligible studies, a
stringent review procedure, and appropriate data
analysis, thereby increasing the reliability of the
results. Self-efficacy plays a significant role in
diabetes self-management and in enhancing the
quality of life of type 2 DM patients, according
to most of the literature review results; however,
the amount of literature utilized is minimal (9
publications). It is necessary to explain the
limitations of this literature review, and the results
should be interpreted with caution. The first factor
is that several terms may be omitted from the
initial keyword search to conceal related studies.
Due to time constraints and limited resources, this
systematic review did not register and publish
a predetermined protocol before beginning the
review. The third factor is that the review only
contains English-language articles, so there is the
possibility of using other languages that meet the
inclusion criteria but were omitted.

CONCLUSION

The practical implication of this study is that
nurses must evaluate the confidence and ability
of type 2 DM patients to engage in self-care
behaviours to achieve normal blood glucose
levels, which will positively impact the quality

Gac Méd Caracas

of life. For patients to effectively manage their
disease, nurses must continue to encourage them
by boosting their self-esteem. Self-confident
patients with type 2 DM can self-manage their
diabetes,which includesregulating diet,engaging
in physical activity or exercise, managing
medications, monitoring blood glucose levels,
footcare,and stress management. Proper diabetes
self-management will resultin adequate glycemic
control, enhancing the quality of life. Additional
research can be conducted, particularly on the
role of self-efficacy in alleviating psychological
stress in type 2 DM patients.
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Isolated fungal sinusitis of the sphenoid sinus - A case report

Sinusitis fiingica aislada del seno esfenoidal - reporte de un caso

Muhammad Fadjar Perkasa

SUMMARY

Introduction: Isolated sphenoidal fungal sinusitis
is a rare disease, representing 3% of all sinusitis
cases. The disease usually occurs together with
other paranasal sinus infections. Viral, bacterial,
parasitic, and fungal infections can cause Sinusitis.
Fungal infection of the sphenoidal sinuses is rarely
diagnosed, as it has no characteristic symptoms and
is not much different from bacterial or other sinusitis
infections. The diagnosis of fungal sphenoid sinusitis
is based on history taking, physical examination,
and supporting examination. The therapy aims to
reduce sinus cavity inflammation, improve drainage,
and overcome the pressure on the sinuses that cause
painful symptoms. Endoscopic Sinus Surgery (ESS)
is a surgical technique on the paranasal sinuses using
an endoscope that aims to improve ventilation and
mucociliary clearance of the sinuses.

Case report: A 67-year-old man came for treatment
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with symptoms of headache that was felt especially
in the forehead for the last 2 years. Both limbs felt
weakened 4 months ago. A non-contrast skull CT-
Scan showed solid lesions with calcifications in the
left sphenoid and temporal regions. The patient
then performed ESS surgery with a sphenoidectomy
approach.

Conclusion: Fungal sinusitis infection of the sphenoid
is uncommon but is increasing in incidence. Patients
usually complain of non-specific symptoms such
as headache, facial pain, visual disturbances, and
decreased consciousness. ESS with a sphenoidectomy
approach is the best option for managing fungal
SINUSItis.

Keywords: Fungal sinusitis, isolated sphenoid
sinusitis, endoscopic sinus surgery.

RESUMEN

Introduccion: La sinusitis fingica esfenoidal
aislada es una enfermedad rara, que representa el
3 % de todos los casos de sinusitis. La enfermedad
generalmente ocurre junto con otras infecciones de
los senos paranasales. La sinusitis puede ser causada
por infecciones virales, bacterianas, parasitarias y
fungicas. Lainfeccionfiungicade los senos esfenoidales
rara vez se diagnostica, ya que no tiene sintomas
caracteristicosy no es muy diferente de las infecciones
bacterianas u otras sinusitis. El diagndstico de la
sinusitis esfenoidal fiingica se basa en la anamnesis,
la exploracionfisicay la exploracion complementaria.
La terapia tiene como objetivo reducir la inflamacion
de la cavidad sinusal, mejorar el drenaje y superar
la presion en los senos paranasales que causa los
sintomas de dolor. La Cirugia Endoscopica de Senos
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paranasales (CES) es una técnica quirirgica sobre
los senos paranasales mediante endoscopio que tiene
como objetivo mejorar laventilaciony el aclaramiento
mucociliar de los senos paranasales.

Presentacion de caso: Un hombre de 67 aiios acudio
a tratamiento con sintomas de dolor de cabeza que se
sentia especialmente en la frente durante los ultimos
2 arios. Ambas extremidades se sentian debilitadas
desde hace 4 meses. Una tomografia computarizada
de crdneo, sin contraste, mostro lesiones solidas
con calcificaciones en el esfenoides izquierdo y las
regiones temporales. Posteriormente, se le realizo
al paciente una cirugia de CES con un abordaje de
esfenoidectomia.

Conclusion: La sinusitis fiingica esfenoidal aislada es
una condicion poco comun pero que actualmente estd
teniendo una incidencia incrementada. Los pacientes
suelen quejarse de sintomas inespecificos como
dolor de cabeza, dolor facial, alteraciones visuales y
disminucion de la conciencia. La CES con abordaje
de esfenoidectomia es la mejor opcion para el manejo
de la sinusitis fiingica en este momento.

Palabras clave: Sinusitis fiingica, sinusitis esfenoidal
aislada, cirugia endoscopica de senos paranasales.

INTRODUCTION

The sphenoid sinus is contained within the sphenoid
bone. It separates the pituitary gland from the nasal
cavity. The sphenoid sinus is located posteriorly at
the apex of the nasal cavity. The walls of this sinus
are attached to the optic canal, dura mater, pituitary
gland, and cavernous sinus, which consists of the
internal carotid artery and the third, fourth, and sixth
cranial nerves (1,2). This sinus comprises pseudo-
ciliated epithelium with fewer mucus-secreting cells
than the other paranasal sinuses. This leads to less
drainage, resulting in isolated sphenoiditis (1). The
most common etiology of the disease is caused by
Staphylococcus aureus and Streptococcus. Gram-
negative bacteria and anaerobic organisms are
sometimes found in culture. Noninvasive fungal
sinusitis is usually found in one sinus and the most
frequently caused by Aspergillus (1,3).

Sphenoid sinus infection by fungi is rarely
diagnosed, as it has no characteristic symptoms
and resembles the symptoms of sinusitis by other
microbes. According to sphenoid sinus anatomy
and depending on its contiguous structures, it is
frequently difficult to diagnose, as patients present
with various nonspecific symptoms and complications
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such as headache, visual disturbance, facial and
retro-orbital pain, cranial nerve palsies and decreased
consciousness (3-5). Endoscopic examination of the
nose sometimes reveals purulent secretions in the
sphenoethmoidal sinus and thinning of the anterior
sphenoidal wall (4).

Radiologic examination plays an important role
in diagnosing isolated fungal sphenoidal sinusitis.
For more accurate results, culture tests are needed
to determine the cause of infection in the sinuses (6).

Surgical intervention is the main option in
managing cases of fungal sinusitis. Sphenoidectomy
with nasal endoscopy is recognized as the gold
standard surgical management of isolated sphenoidal
sinusitis. Compared to the external approach,
endoscopic surgery provides better visualization
and thus allows faster healing, and better aesthetic
results (1,7).

CASE REPORT

A 67-year-old Asian male presented with a main
complaint of headache, especially in the forehead,
which had been experienced in the last 2 years
ago (Figure 1). The headache was previously mild
and improved with analgesics. The headache has
become more severe and difficult to handle in the
last three months. Headache accompanied by nausea
and dizziness. The patient has a history of active
pulmonary tuberculosis and has been undergoing
treatment for 2 months.

Figure 1. The clinical picture of the patient.
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The results of the anterior rhinoscopy examination Non-contrast head CT scan showed hyperdense
showed no secretions in the leftand rightrice cavities, lesions with calcification in the left sphenoidal and
both inferior conchas were within normal limits, temporal sinus regions (Figure 2). Laboratory results
and no masses were seen. Nasoendoscopy showed were within normal limits. ESS was planned after
purulent secretion coming from the sphenoid sinus. the patient completed tuberculosis treatment.

Figure 2. Non-contrast CT scan of the head. A solid lesion with calcification within the sphenoid and temporal sinus region
of sinistra.

The surgical procedure was to perform ESS using a sphenoid sinus. The sphenoid sinus was cleared of
sphenoidectomy approach. The left superior conchal pathologic tissue and taken for histologic examination
conchotomy was performed before performing the (Figure 3).

sphenoidectomy. Abrown-black mass was seen in the

Figure 3. (A) Cut the left superior concha (SC), exposing the ostium naturalis of the sphenoid sinus. (B) Perform
sphenoidectomy and a brown-black mass is seen in the sphenoid sinus and sinus mucosa (yellow arrow). (C) The Sella
turcica floor (ST) appears intact. (D) Close the surgical wound using an absorbable hemostat (surgical).
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Inthe postoperative care, no significant complaints
were reported, the patient was conscious, and there
was no active bleeding from the nose. The patient
received broad-spectrum antibiotics and analgesics.
The patient was discharged 2 days after surgery.

The patient was controlled in the outpatient
department,complaining of slight pain at the surgical
site. Endoscopy results showed no secretions and
visualized sphenoid sinus ostium. The results of the
anatomical pathology examination showed a picture
of fungal spores and hyphae. Patients are given nasal
irrigation therapy with sodium chloride.

DISCUSSION

Isolated sphenoid sinusitis is an inflammation
of the sphenoid sinus caused by infection. Fungus
is a microorganism that can cause infection in the
paranasal sinuses (8). Fungal infections in the
paranasal sinuses are usually caused by the irrational
use of drugs, such as long-term use of antibiotics and
steroids, impaired sinus ventilation, and a humid
environment (6,9). The type of fungus that most
commonly causes fungal sinusitis is Aspergillus (10).

The sphenoidal sinus is known to be the second
most common sinus involved in fungal balls (11).
Generally, patients have normal immunologic
status. High-risk groups include patients with blood
dyscrasias, diabetes, systemic steroids, or other
conditions associated with immunodeficiency (12).
These patients have a history of tuberculosis, leading
to a state of immunosuppression.

The classification of fungal sinusitis is divided
into invasive and non-invasive. Fungus balls and
allergic fungal sinusitis belong to non-invasive fungal
sinusitis (11,12). Invasive sinusitis includes chronic
invasive fungal sinusitis and fulminant invasive
disease in immunosuppressed patients. Chronic
invasive fungal sinusitis is divided into granulomatous
and non-granulomatous (13). This case report found
apatient with non-invasive fungal sphenoid sinusitis.

The most common symptom suffered by patients
with fungal sphenoid sinusitis is headache (4). This is
because the sinus is innervated through the fifth cranial
nerve and afferent fibers through the sphenopalatine
ganglion (4,14). Another symptom that patients
usually complain about is a visual disturbance or
diplopia caused by optic nerve function disorders (15).
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Table 1. Fungal sinusitis clas

Invasive

Acute Invasive Fungal Sinusitis

Chronic Invasive Fungal Sinusitis

Chronic Granulomatous Invasive Fungal Sinusitis
Non-invasive

Allergic fungal sinusitis

Fungus ball (fungus mycetoma)

Radiologic examination plays an essential role
in diagnosing this disease. CT scan of the paranasal
sinuses shows abnormalities in the paranasal sinuses,
orbit,and intracranial areas (6). In addition, CT scans
can show different pathological abnormalities and
help rule out inflammatory diseases, neoplasms, and
bacterial and fungal infections. Magnetic Resonance
Imaging (MRI) is used if there is suspicion of central
nervous system or eye complications (16). Culture
test results can provide information on the type of
germ-causing sphenoidal sinusitis (17).

Only a few cases of chronic sphenoidal
rhinosinusitis reported in the literature are responsive
to medicamentous therapy, and the rest require
surgical intervention (1). Sphenoidal sinus surgery is
indicated when bacterial sinusitis does not respond to
appropriate medical therapy for 6-8 weeks and when
the diagnosis of rhinosinusitis or fungal mucocele has
been established (1,18). Cases with cranial nerve
involvement may require more immediate surgical
treatment to restore or optimize all nerve functions
in time (19).

Sphenoidal sinus surgery consists of an ESS
approach and external sphenoidectomy. Compared
tothe external approach,endoscopic surgery provides
better visualization and thus allows for faster healing,
better aesthetic results, lower morbidity, and higher
success rates (1,7).

The concept of the ESS technique is based on
reversible changes in mucociliary function and
mucosal pathology by correcting the disease pathology
of chronic sinusitis in the sphenoid sinus region and
restoring the physiology of ventilation and drainage
of the paranasal sinuses in the sphenoidal region
because although abnormalities in the sphenoidal
sinus area are minimal, they can interfere with sinus
ventilation and mucociliary clearance (7).

Several techniques can open the sphenoid sinus.
Unlike tumor surgery, resection of the middle
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meatus’s inferior part is usually unnecessary (1). The
sphenoid ostium is then widely opened and enlarged
so that any infectious or inflammatory reaction
within the sphenoid sinus cavity can be completely
eliminated (18).

CONCLUSIONS

Sphenoid sinus infection by fungi is rarely
diagnosed, as it does not have typical symptoms
that distinguish it from sinus infection by bacteria
or others. Headache and blurred vision are the most
common symptoms. The diagnosis can usually be
made through a radiologic examination. Endoscopic
sinus surgery with a sphenoidectomy approach is the
primary option in these cases, with low morbidity
compared to other surgical techniques.
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