
  



EDITORIAL PREFACE 

 
 
 

 

 
Dear Readers, 

Alhamdulillah, we are pleased to announce the publication of the second edition of the fifth volume 

of the Jambura Medical and Health Science Journal (JMHSJ), a peer-reviewed journal published by 

Faculty of Medicine Universitas Negeri Gorontalo. This edition features seven original research 

articles, one review article, and two case reports contributed by esteemed researchers from various 

institutions, including Citylife Sehat Jakarta, Pangkalpinang Health Polytechnic of Ministry of Health, 

Manambai Abdulkadir Hospital Sumbawa, Hasanuddin University, and Universitas Negeri Gorontalo. 

The diversity of submissions showcases the growing interest in JMHSJ among academics, researchers, 

and practitioners across Indonesia. 

This issue presents a collection of original research articles covering a broad spectrum of public health, 

clinical, and educational challenges relevant to Indonesian healthcare settings, with a strong emphasis 

on maternal and child health, nutritional epidemiology, and community-based interventions. The 

original articles investigate determinants of anemia and stunting among adolescents and toddlers, 

examine the link between hygiene and nutritional status in children, and evaluate the effectiveness of 

various health education tools—ranging from animated videos and digital flipbooks to interactive 

sessions—on knowledge and attitudes regarding scoliosis, child growth monitoring, and cervical 

cancer prevention, alongside exploring pedagogical strategies like problem-based learning in 

midwifery education. Complementing these community-focused studies, the issue also includes a 

systematic review on ophthalmological surgical outcomes and two clinical case reports detailing the 

successful management of a complex triplet pregnancy with uterine myoma and oncoplastic breast 

reconstruction after neoadjuvant chemotherapy, thereby bridging the gap between frontline public 

health research and specialized clinical practice. 

We anticipate that future editions will continue to attract a diverse range of articles from various 

medical fields, reflecting our commitment to advancing knowledge and enhancing the quality of our 

journal, which has recently achieved accreditation from SINTA 3. We extend our heartfelt gratitude to 



all contributors and reviewers for their dedication and support. We wish you an insightful reading 

experience. 

 

Gorontalo, August 2026 
 
 
 
Dr. dr. Muhammad Isman Jusuf, Sp.N 



Chief Editor 

 
 
 
 
 
 
 
 
 

 

1. Analysis of Nutritional Intake Determinants 
and Anemia Incidence in Adolescent Girls in 
Senior High Schools in Bone Bolango Regency 95-115 
Amanda Iin Melisa P.H. Harun, Sunarto Kadir, 
Vivien Novarina A. Kasim 

2. Analysis of Determinants Related to Stunting in 
Toddlers in the Working Area of the Buntulia 
Community Health Center, Pohuwato Regency  116-133 
Nur Istiqoma Suja, Sunarto Kadir, Vivien Novarina 
A. Kasim 

3. Outcome of Triplet Pregnancy with Concurrent 
Uterine Myoma: Successful Management of a 
Rare Case 134-144 
Mirza Aditya Hakim, Syahrul Rauf, Iin Fadhilah 
Utami Tamasse 

4. Incision-Site Descemet Membrane Detachment 
After Femtosecond Laser-Created Versus 
Manual Clear Corneal Incisions in Cataract 
Surgery: A Systematic Review 145-167 
Baiq Nova Fajriyatun, Aloysius Angga Wibowo 

5. Analysis of the Relationship between Hygiene 
Level and Nutritional Status among Children in 
Wonosari Vilage, Boalemo, Gorontalo 168-177 
Siti Rakhmatia Paramita Th. Kum, Pascal 
Adventra Tandiabang, Dewi Nurindah Panai, Astri 
Anita 

TABLE OF CONTENT  
Editorial Board 

Chief Editor : 
Dr. dr. Muhammad Isman 
Jusuf, Sp.N 
Managing Editor: 
dr. Abdi Dzul Ikram 
Hasanuddin, M.Biomed. 
Novia Martin, M.Keb. 
Section Editor: 
dr. Sri Manovita Pateda, 
M.Kes, Ph.D 
Dr. dr. Vivien Novarina A. 
Kasim, M.Kes 
Dr. dr. Zuhriana K. Yusuf, 
M.Kes 
Dr. dr. Edwina R. Monayo, 
M.Biomed 
Dr. dr. Sri A. Ibrahim, M.Kes 
Dr. dr. Andi Sitti Rahma, 
M.Kes 
Dr. dr. Syatirah Jalaluddin, 
Sp.A 
dr. Nur Upik En Masrika, 
M.Biomed. 
dr. Makhyan Jibril Alfarabi, 
M.Biomed., M.Sc., Sp.JP, 
FIHA 
dr. Yanuar Rahmat Fauzi, 
Ph.D 
dr. Rahmawati Samad, Sp.GK 
dr. Muchtar Nora Ismail, 
Sp.JP, FIHA 
dr. Pascal Adventra 
Tandiabang, M.Biomed. 

 
IT Administration : 
Ahmad Azhar Kadim, S.Kom, 
M.Kom 
General Adminisitration : 
Sri Wahyuningsih, STr.Keb. 



 
 
 
 
 
 
 
 

 

 

6. Animated Video-Based Health Education on 
Primary School Students’ Knowledge of 
Scoliosis: One Group Pretest-Posttest Study  178-184 
Tinah Tan, Serly Daud, Jesica Mulyadi 

7. Effectiveness of a Digital Flipbook Intervention 
on Health Cadres’ Knowledge Regarding Child 
Growth and Development Detection and 
Stimulation 185-193 
Putri Rhadiyah, Annisa Sali Pineramas, Akhiat 

8. Problem-Based Learning as a Strategy to 
Enhance Metacognitive Skills in Midwifery 
Education 194-204   
Annisa Sali Pineramas, Putri Rhadiyah, Rohmatun 
Karimah 

9. Effect of an Interactive Educational 
Intervention on Knowledge and Attitudes 
toward Cervical Cancer and Its Prevention 
among Adolescent Girls 205-220 
Gaipyana Sembiring, Lestarida Nainggolan, Ayi 
Diah Damayani, Astri Yulia Sari Lubis, Arica, 
Akhiat 

10. Reconstruction at The Edge of Oncologic 
Safety: Immediate Latissimus Dorsi Flap After 
Neoadjuvant Chemotherapy in Locally 
Advanced Triple Negative Breast Cancer 221-233 
Aldhi Tri Budhi, Taufiq Qurrohman, Annisa 
Verawati, Indra 
 

TABLE OF CONTENT  
Editorial Board 

Chief Editor : 
Dr. dr. Muhammad Isman 
Jusuf, Sp.N 
Managing Editor: 
dr. Abdi Dzul Ikram 
Hasanuddin, M.Biomed. 
Novia Martin, M.Keb. 
Section Editor: 
dr. Sri Manovita Pateda, 
M.Kes, Ph.D 
Dr. dr. Vivien Novarina A. 
Kasim, M.Kes 
Dr. dr. Zuhriana K. Yusuf, 
M.Kes 
Dr. dr. Edwina R. Monayo, 
M.Biomed 
Dr. dr. Sri A. Ibrahim, M.Kes 
Dr. dr. Andi Sitti Rahma, 
M.Kes 
Dr. dr. Syatirah Jalaluddin, 
Sp.A 
dr. Nur Upik En Masrika, 
M.Biomed. 
dr. Makhyan Jibril Alfarabi, 
M.Biomed., M.Sc., Sp.JP, 
FIHA 
dr. Yanuar Rahmat Fauzi, 
Ph.D 
dr. Rahmawati Samad, Sp.GK 
dr. Muchtar Nora Ismail, 
Sp.JP, FIHA 
dr. Pascal Adventra 
Tandiabang, M.Biomed. 

 
IT Administration : 
Ahmad Azhar Kadim, S.Kom, 
M.Kom 
General Adminisitration : 
Sri Wahyuningsih, STr.Keb. 



Jambura Medical and Health Science Journal, Vol.5 No.2 (August 2026) 

p-ISSN 2830-0580 | e-ISSN 2830-4608  

95 

Publisher: Universitas Negeri Gorontalo 

 

 

Analysis of Nutritional Intake Determinants and Anemia Incidence in Adolescent Girls 

in Senior High Schools in Bone Bolango Regency 

       

Amanda Iin Melisa P.H. Harun1,*, Sunarto Kadir2, Vivien Novarina A. Kasim3 
 

1Master of Public Health, Postgraduate Program, Gorontalo State University, Gorontalo, 

Indonesia  

2Department of Public Health, Faculty of Sports and Health, Gorontalo State University, 

Gorontalo, Indonesia  

3Department of Nutrition, Faculty of Medicine, Gorontalo State University, Gorontalo, 

Indonesia 

 

*Corresponding Author. Email: amandaharun66@gmail.com, Telp: +6285399816017 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Article History: 

Received 23 October 2025 

Accepted 16 March 2026 

Published 4 April 2026 

DOI: 

https://doi.org/10.37905/jmhsj.v5i2.34999 

 

Published by: 

Universitas Negeri Gorontalo 
Address: 

Jend. Sudirman St. No.6, Gorontalo 

City, Gorontalo, Indonesia 

Mobile number: 

+62852 3321 5280 
Email: 

jmhsj@ung.ac.id 

ORIGINAL ARTICLE Open Access 

ABSTRACT 

Introduction: Anemia is a pathological state defined by a reduction in red blood cell mass, 

evidenced by decreased hemoglobin concentrations (<11 g/dL), hematocrit values, and 

erythrocyte counts. Preliminary data indicate that out of 3,073 adolescents screened for 

hemoglobin levels in Bone Bolango Regency, 225 were identified as anemic. This study aims 

to investigate the factors contributing to the prevalence of anemia among female high school 

students in this regency. 

Method: This study was carried out in three schools in Tapa District, using a quantitative 

research design. The sample comprised 225 adolescent girls of reproductive age. Logistic 

regression analysis was used to examine the relationships between anemia incidence and 

several independent variables, including iron tablet consumption, iron intake, protein intake, 

vitamin C intake, vitamin B12 intake, zinc intake, meal frequency, and dietary diversity. 

Results: The findings indicated that among the adolescent female population in Bone 

Bolango Regency, 77 individuals were anemic, whereas the remaining 148 presented with 

normal hemoglobin levels. Bivariate analysis revealed that iron intake was the only variable 

significantly associated with the occurrence of anemia, with no other factors demonstrating 

a statistically significant relationship. 

Conclusion: This study demonstrates that iron intake is the primary determinant 

significantly associated with anemia among adolescent girls, showing a stronger influence 

than other nutritional factors and variables examined in the study. 

 

Keywords: Adolescent girls, anemia, dietary diversity, iron intake, meal frequency 
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Introduction 

Anemia is defined as a reduction in red blood cell parameters, marked by hemoglobin 

levels below 11 g/dL.1 Iron Deficiency Anemia (IDA) remains a global public health challenge, 

affecting approximately two billion individuals, 80% of whom reside in developing nations. 

Among pediatric populations, IDA impacts roughly 300 million children aged 6–59 months,2 

while anemia affects an estimated 600 million preschool and school-aged children globally. 

Although the prevalence among school-aged children declined from 18.8% in 1995 to 9.9% in 

2010, the burden persists.3 

Anemia remains a significant public health issue in Indonesia, particularly among 

young women. According to the 2023 National Health Survey (Survey Kesehatan Indonesia, 

SKI), the prevalence among adolescents aged 15–24 years stands at 14.6%, compared to 27.7% 

in pregnant women.4 This burden is further emphasized by Riskesdas data, which reports that 

30.2% of women of reproductive age experience anemia, with the prevalence peaking at 32% 

among adolescents aged 15–24 years.5 

The prevalence of anemia among adolescent girls is 26.50%, while among women of 

reproductive age (WRA) it reaches 26.9%, indicating that anemia remains a significant public 

health issue in Indonesia.6 Current prevention and control efforts are largely directed toward 

pregnant women, whereas early preventive measures targeting adolescent girls, who represent 

future mothers, have received relatively limited attention. Prioritizing preventive strategies 

among adolescents before they enter marriage may enhance the effectiveness and efficiency of 

anemia prevention programs.7 

The high prevalence of anemia is predominantly attributed to inadequate intake of iron 

tablets and essential nutrients, including protein, vitamin C, vitamin B12, and zinc, relative to 

daily requirements. This nutritional deficit can be mitigated through dietary incorporation of 

iron-rich animal and plant-based foods.8 Preliminary data from the Bone Bolango Regency 

Central Bureau of Statistics (BPS) for 2023 indicate that among 3,073 adolescents screened 

between January and September 2023, 224 were identified as anemic. Accordingly, this study 

aims to examine factors influencing anemia incidence among female high school students in 

the regency. 

Methods 

This quantitative cross-sectional study was conducted from January to May 2025 at 

three educational institutions in Tapa District: SMK Negeri 1 Bulango Selatan, SMA Negeri 1 

Tapa, and Madrasah Aliyah Hubulo. All procedures of this research have been approved by the 

supervisor and comply with health research ethics which consist of respondent consent, 
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confidentiality, not harming respondents and fairness. 

The target population consisted of 515 female students, from which the sample size was 

determined using the Slovin formula:9 

𝑛 =
N

1 + N(e)2
 

𝑛 =
515

1 + 515 (5%)2
 

𝑛 =
515

1 + 515 x 0,0025 
 

𝑛 =
515

2,2875
 = 225 Respondents 

 

Based on this formula, a sample size of 225 was obtained. Proportional stratified 

random sampling was also used to determine the sample size from each school. 

 

Number of Teenagers in Each School 

Total Population
𝑥 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑆𝑎𝑚𝑝𝑙𝑒 

Thus, the sample determination can be described as follows: 

1) SMK Negeri 1 Bulango Selatan 

𝑛1 =
216

515
 x 225 = 94 Samples 

2) SMA Negeri 1 Tapa 

𝑛2 =
256

515
 x225 = 112 Samples 

3) Madrasah Aliyah Hubulo 

𝑛3 =
43

515
 x 225 = 19 Samples 

This study used both primary and secondary data sources. Primary data was obtained 

from observations, interviews, and questionnaires filled out by respondents, while secondary 

data was obtained from anemia case data in Bone Bolango Regency. 

To ensure methodological transparency, the metrics and objective criteria used to 

measure the research variables are summarized in Table 1. 

Data analysis proceeded in three stages. Univariate analysis was employed to describe 

participant characteristics, including age, class, school, anemia status, compliance with iron 

supplementation, nutrient intake (iron, protein, vitamin C, vitamin B12, zinc), eating 

frequency, and dietary diversity. Bivariate analysis using the chi-square test (α = 0.05) 

examined associations between anemia incidence and each independent variable. 
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Subsequently, multivariate analysis was conducted to identify the factors most strongly 

associated with anemia. 

Table 1. Operational definition and criteria of variables 

No Variable Definition Measuring 

Instrument 

Criteria Scale 

1 Dependent 

Variable 

Anemia 

incident 

A condition where 

the hemoglobin 

level in the blood 

is <12 mg/dl based 

on a blood test 

Direct 

examination 

using the Finger 

Prick Method 

using a 

Hemoglobin 

measuring tool, 

the Easy Touch 

brand. 

1.Anemia (If Hb  

Level< 12. 

mg/dL).10 

 

Nominal 

2 Independent 

Variable 

Consuming 

Iron Tablet 

Taking 

supplemental iron 

tablets consisting 

of 60 mg of 

elemental iron and 

0.400 mg of folic 

acid. Each 

adolescent is given 

four iron tablets 

per month, with 

the dosage being 

one tablet per 

week.11 

questionnaires  1.Taking Iron 

Tablets, if the 

student is 

compliant with 

taking 4 Iron 

tablets per 

month. 

2.Not taking Iron 

Tablets, if the 

student is 

compliant with 

taking ≥ 4 Iron 

tablets per 

month.12 

Nominal 

3 Fe Intake The amount of iron 

in food consumed 

in 1 day is 

obtained from the 

results of a 24-

Food recall 1 x 

24 Hour 

 

1.Sufficient 

(≥80% RDA). 

2.Insufficient 

(<80 % 

RDA).14 

Ordinal 
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hour recall and 

then compared 

with the RDA.13 

4 Protein 

Intake 

The amount of 

protein in food 

consumed in 1 day 

is obtained from 

the results of a 24-

hour recall and 

then compared 

with the RDA.15 

Food recall 1 x 

24 Hour 

 

1.Sufficient 

(≥80% RDA). 

2.Insufficient 

(<80% RDA).14 

Ordinal 

 

5 Vitamin C 

Intake 

The amount of 

vitamin C in food 

consumed in 1 day 

is obtained from 

the results of a 24-

hour recall and 

then compared 

with the RDA.16 

Food recall 1 x 

24 Hour 

1.Sufficient 

(≥80%  RDA). 

2.Insufficient 

(<80% RDA).14 

Ordinal 

6 Vitamin B12 

Intake 

The amount of 

vitamin B12 in 

food consumed in 

one day is obtained 

from a 24-hour 

recall and then 

compared with the 

RDA.13 

Food recall 1 x 

24 Hour 

1. Sufficient 

(≥50%  RDA). 

2. Insufficient 

(<50% RDA).14 

Ordinal 

7 Zinc Intake The amount of 

zinc in food 

consumed in one 

day is obtained 

from a 24-hour 

recall and then 

Food recall 1 x 

24 hour 

1. Sufficient 

(≥80% RDA). 

2. Insufficient 

(<80% RDA).14 

Ordinal 
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compared with the 

RDA.17 

8 Meal 

Frequency 

Daily eating 

frequency seen 

based on breakfast, 

lunch and dinner 

times.18 

Food Frequency 

Questionnaire 

(FFQ) 

1. Frequently ≥ 3 

time per day. 

2. Rarely < 3 time 

per day.18 

Ordinal 

9 Food 

Diversity 

Dietary diversity is 

the number of 

different types of 

food consumed in 

a day.19 

Food recall 1 x 

24 hour 

1. Diverse : ≥ 4 

types. 

2. Not Diverse : < 

4 types.19 

Ordinal 

RDA: Recommende dietary allowance 

Result 

The respondents in this study were characterized by three variables: age, grade level, 

and school of origin, with a total of 225 female students. As shown in Table 2, the largest 

proportion of respondents was aged 17 years, with 82 individuals (36.4%), while the smallest 

proportion was in the 15-year-old age group, with 6 individuals (2.6%). Most participants were 

in grade XI, with 129 students (57.3%), and no respondents were from grade XII. In terms of 

school distribution, most respondents were from SMA Negeri 1 Tapa, with 112 students 

(50.2%), followed by 94 students from SMK Negeri 1 Bulango Selatan and 19 students from 

Madrasah Aliyah Hubulo. 

Distribution of factors influencing anemia incidence among adolescent female students 

Frequency distribution analysis was conducted on the questionnaire data to describe the 

distribution of respondents based on the variables under study (Table 3). The findings revealed 

that the sample provided information related to the incidence of anemia, iron tablet 

consumption, dietary intake of iron, protein, vitamin C, vitamin B12, and zinc, as well as meal 

frequency and dietary diversity. As presented in Table 3, among the 225 respondents, 148 

individuals (65.8%) were classified as non-anemic, while the remaining 77 respondents 

(34.2%) were identified as anemic. Regarding iron tablet consumption, the majority of 

respondents (n = 196; 87.1%) reported not consuming iron supplements, whereas 29 

respondents (12.9%) reported regular consumption. In terms of iron intake, 161 respondents 

(71.6%) were found to have inadequate iron consumption, while 64 respondents (28.4%) met 
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the recommended intake. Protein intake was adequate among 145 respondents (64.4%), while 

the remaining 80 respondents (35.6%) had insufficient protein intake. Regarding vitamin C, 

only 71 respondents (31.6%) demonstrated adequate intake, whereas 154 respondents (68.4%) 

were categorized as insufficient. Vitamin B12 intake was sufficient in the majority of 

respondents (n = 160; 71.1%), with the remaining 65 respondents (28.9%) categorized as 

insufficient. Zinc, an essential micronutrient, was inadequately consumed by 154 respondents 

(68.4%), while 71 respondents (31.6%) achieved adequate zinc intake. In terms of eating 

frequency, 144 respondents (64.0%) reported regular meal patterns, while the remaining 81 

respondents (36.0%) were categorized as having infrequent meals. Dietary diversity was 

observed in 98 respondents (43.6%), whereas the majority (n = 127; 56.4%) had a less diverse 

dietary pattern. 

Table 2. Baseline characteristics of respondents  

Aspect Frequency (N=225) Percentage (%) 

Age   

15 6 2.6 

16 56 24.8 

17 82 36.4 

18 66 29.3 

19 15 6.67 

Grade   

X 96 42.6 

XI 129 57.3 

XII 0 0 

School of Origin   

SMA Negeri 1 Tapa 112 50.2 

SMK Negeri 1 Bulango 

Selatan 

94 41.3 

Madrasah Aliyah Hubulo 19 8.4 

Relationship between iron tablet consumption and anemia incidence among female 

adolescents in senior high schools in Bone Bolango Regency 

Based on Table 4, among the 29 respondents who consumed iron tablets, 20 individuals 

(13.51%) were not anemic. Among the 196 respondents who did not consume iron tablets, 128 
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individuals (86.49%) were also not anemic. The results of the Chi-square test produced a p-

value of 0.698, which is greater than the significance level (α = 0.05). Therefore, Ha was 

rejected, and H₀ was accepted, indicating that iron tablet consumption had no statistically 

significant association with the incidence of anemia among adolescent girls in senior high 

schools in Bone Bolango Regency. 

Relationship between iron intake and anemia in female adolescents in senior high schools 

in Bone Bolango Regency 

Table 5 indicates that among the 64 respondents with adequate iron intake, 49 

individuals (33.11%) were not anemic. In contrast, among the 161 respondents with inadequate 

iron intake, 99 individuals (66.89%) were not anemic. The Chi-square test results showed a p-

value of 0.032, which is lower than the significance level (α = 0.05). Therefore, Ha was 

accepted, and H₀ was rejected, indicating a significant relationship between iron intake and the 

incidence of anemia among adolescent girls in senior high schools in Bone Bolango Regency. 

Relationship between protein intake and anemia incidence among female  adolescents in 

senior high schools in Bone Bolango Regency 

Table 6 shows that among the 145 respondents with adequate protein intake, 97 

individuals (65.54%) were not anemic. Meanwhile, among the 80 respondents with inadequate 

protein intake, 51 individuals (34.46%) did not experience anemia. The results of the Chi-

square test produced a p-value of 0.634, which is greater than the significance level (α = 0.05). 

Therefore, Ha was rejected, and H₀ was accepted, indicating that protein intake had no 

significant association with the incidence of anemia among adolescent girls in senior high 

schools in Bone Bolango Regency. 

Relationship between vitamin C intake and anemia in female adolescents in senior high 

schools in Bone Bolango Regency 

Table 7 indicates that among the 71 respondents with adequate vitamin C intake, 51 

individuals (34.46%) were not anemic. Among the 154 respondents with inadequate vitamin C 

intake, 97 individuals (65.46%) also did not experience anemia. The Chi-square test results 

produced a p-value of 0.194, which is greater than the significance level (α = 0.05). Therefore, 

Ha was rejected, and H₀ was accepted, indicating that vitamin C intake had no significant 

association with the incidence of anemia among adolescent girls in senior high schools in Bone 

Bolango Regency. 
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Table 3. Descriptive factors influencing anemia incidence among adolescent female students 

Variable Frequency (N=225) Percentage 

Incidence of Anemia   

Anemic  77 34.2 

Non-Anemic 148 65.7 

Iron Tablet Consumption   

Consumed 29 12.8 

Not consumed 196 87.1 

Iron Intake   

Adequate 64 28.4 

Inadequate 161 71.5 

Protein Intake   

Adequate 145 64.4 

Inadequate 80 35.5 

Vitamin C Intake   

Adequate 71 31.5 

Inadequate 154 68.4 

Vitamin B12 Intake   

Adequate 160 71.1 

Inadequate 65 28.8 

Zinc Intake   

Adequate 71 31.5 

Inadequate 154 68.4 

Eating Frequency   

Frequent 144 64 

Infrequent 81 36 

Food Diversity   

Diverse 98 43.5 

Less Diverse 127 56.4 
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Table 4. Relationship between iron tablet consumption and the incidence of anemia (N=225) 

Iron Tablet 

Consumption 

Anemia Incidence 

N % P-value Non-Anemic Anemic 

n % n % 

Not consumed 128 86.49 68 88.31 196 87.11 0.698NS 

Consumed 20 13.51 9 11.69 29 12.89 

Total 148 100 77 100 225 100 

Chi-square test. NS: Not significant 

Table 5. Relationship between iron intake and the incidence of anemia (N=225) 

Iron Intake 

Anemia Incidence 

N % P-value Non-Anemic Anemic 

n % n % 

Inadequate 99 66.89 62 80.52 161 71.56 0.032* 

Adequate 49 33.11 15 19.48 64 28.44 

Total 148 100 77 100 225 100 

Chi-square test. *significant at P<0.05 

Table 6. Relationship between protein intake and the incidence of anemia (N=225) 

Protein Intake 

Anemia Incidence 

N % P-value Non-Anemic Anemic 

n % n % 

Inadequate 51 34.46 29 37.66 80 35.56 0.634NS 

Adequate 97 65.54 48 62.34 145 64.44 

Total 148 100 77 100 225 100 

Chi-square test. NS: Not significant 

Table 7. Relationship between vitamin C intake and the incidence of anemia (N=225) 

 

Vitamin C Intake 

Anemia Incidence 

N % P-value Non-Anemic Anemic 

n % n % 

Inadequate 97 65.54 57 74.03 154 68.44 0.194NS 

Adequate 51 34.46 20 25.97 71 31.56 

Total 148 100 77 100 225 100 

Chi-square test. NS: Not significant 



Jambura Medical and Health Science Journal, Vol.5 No.2 (August 2026) 

p-ISSN 2830-0580 | e-ISSN 2830-4608  

105 

Publisher: Universitas Negeri Gorontalo 

Relationship between vitamin B12 intake and anemia incidence among female 

adolescents in senior high schools in Bone Bolango Regency 

Table 8 shows that among the 160 respondents with adequate vitamin B12 intake, 100 

individuals (67.57%) were not anemic. Meanwhile, among the 65 respondents with inadequate 

vitamin B12 intake, 48 individuals (32.43%) did not experience anemia. The Chi-square test 

results produced a p-value of 0.104, which is greater than the significance level (α = 0.05). 

Therefore, Ha was rejected, and H₀ was accepted, indicating that vitamin B12 intake had no 

significant association with the incidence of anemia among adolescent girls in senior high 

schools in Bone Bolango Regency. 

Table 8. Relationship between vitamin B12 intake and the incidence of anemia (N=225) 

 

Vitamin B12 Intake 

Anemia Incidence 

N % P-value Non-Anemic Anemic 

n % n % 

Inadequate 48 32.43 17 22.08 65 28.89 0.104NS 

Adequate 100 67.57 60 77.92 160 71.11 

Total 148 100 77 100 225 100 

Chi-square test. NS: Not significant 

Relationship between zinc intake and anemia incidence among female adolescents in 

senior high schools in Bone Bolango Regency 

Table 9 indicates that among the 71 respondents with adequate zinc intake, 48 

individuals (32.43%) were not anemic. Meanwhile, among the 154 respondents with 

inadequate zinc intake, 100 individuals (67.57%) did not experience anemia. The Chi-square 

test results produced a p-value of 0.695, which is greater than the significance level (α = 0.05). 

Therefore, Ha was rejected, and H₀ was accepted, indicating that zinc intake had no significant 

association with the incidence of anemia among adolescent girls in senior high schools in Bone 

Bolango Regency. 

The relationship between eating frequency and anemia incidence among female 

adolescents in senior high schools in Bone Bolango Regency 

Table 10 shows that among the 144 respondents who reported frequent meal 

consumption, 97 individuals (65.54%) were not anemic. Meanwhile, among the 81 respondents 

who reported infrequent meal consumption, 51 individuals (34.46%) did not experience 

anemia. The Chi-square test results produced a p-value of 0.504, which is greater than the 

significance level (α = 0.05). Therefore, Ha was rejected, and H₀ was accepted, indicating that 
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meal frequency had no significant association with the incidence of anemia among adolescent 

girls in senior high schools in Bone Bolango Regency. 

Table 9. Relationship between zinc intake and the incidence of anemia (N=225) 

 

Zinc Intake 

Anemia Incidence 

N % P-value Non-anemic Anemic 

n % n % 

Inadequate 100 67.57 54 70.13 154 68.44 0.695NS 

Adequate 48 32.43 23 29.87 71 31.56 

Total 148 100 77 100 225 100 

Chi-square test. NS: Not significant 

Table 10. Relationship between meal frequency and the incidence of anemia (N=225) 

 

Meal Frequency 

Anemia Incidence 

N % P-value Non-Anemic Anemic 

n % n % 

Inadequate 51 34.46 30 38.96 81 36.00 0.504NS 

Adequate 97 65.54 47 61.04 144 64.00 

Total 148 100 77 100 225 100 

Chi-square test. NS: Not significant 

Relationship between food diversity and the incidence of anemia in female adolescents in 

senior high schools in Bone Bolango Regency 

Table 11 indicates that among the 98 respondents who consumed a varied diet, 59 

individuals (39.86%) were not anemic. Meanwhile, among the 127 respondents who consumed 

a less varied diet, 89 individuals (60.14%) did not experience anemia. The Chi-square test 

results produced a p-value of 0.122, which is greater than the significance level (α = 0.05). 

Therefore, Ha was rejected, and H₀ was accepted, indicating that dietary diversity had no 

significant association with the incidence of anemia among adolescent girls in senior high 

schools in Bone Bolango Regency.  

Correlation between iron intake and incidence of anemia 

Table 12 presents the results of a multivariate analysis using logistic regression to 

examine the association between iron intake and the incidence of anemia among adolescent 

girls in senior high schools in Bone Bolango Regency. Logistic regression analysis revealed 

that iron intake was significantly associated with the incidence of anemia (P = 0.033). The 
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negative coefficient (B = −0.716) indicates that higher iron intake is associated with a reduced 

likelihood of anemia. Specifically, the odds ratio (Exp(B) = 0.489) suggests that individuals 

with higher iron intake have a 51.1% lower risk of developing anemia compared to those with 

lower intake, after controlling for other variables in the model. 

Table 11. Relationship between food diversity and the incidence of anemia (N=225) 

 

Food Diversity 

Incidence of Anemia 

N % P-value Non-Anemic Anemic 

n % n % 

Less diverse 89 60.14 38 49.35 127 56.44 0.122NS 

Diverse 59 39.86 39 50.65 98 43.56 

Total 148 100 77 100 225 100 

Chi-square test. NS: Not significant 

Table 12. Logistic regression equation results 

  B S.E. Wald df Sig. Exp(B) 

Step 1a X2 -.716 .337 4.522 1 .033 .489 

Constant .248 .438 .320 1 .572 1,281 

a. Variable(s) entered on step 1: X2.     

B: Regression coefficient, Df :Degrees of freedom of the test (1), Exp(B):Odds ratio (OR) 

value, S.E: Standard error of B, Sig.: P-value, Wald :Statistical test to test the significance of 

coefficient B 

Discussion 

Anemia incidence 

Based on the findings, the majority of respondents were classified as non-anemic (n = 

148; 65.8%), whereas 77 respondents (34.2%) were identified as anemic. Anemia among 

adolescent girls is often attributed to inadequate attention to iron intake, a daily diet lacking in 

iron-rich food sources, and a tendency to consume fast food or nutritionally poor foods. These 

observations align with the study by Akib and Sumarmi,20 which reported that anemic 

adolescent girls commonly exhibit dietary habits characterized by low iron consumption. 

Anemia remains one of the most prevalent nutritional disorders affecting adolescent 

girls. The condition, marked by reduced hemoglobin levels, manifests through symptoms such 

as fatigue, pallor, and diminished concentration. The substantial prevalence of anemia 

underscores the necessity of addressing dietary patterns, optimizing nutrient intake, and 

strengthening health education initiatives.21  
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The relationship between iron tablet consumption and anemia incidence 

The analysis revealed no significant association between iron tablet consumption and 

anemia incidence. This finding may be attributed to suboptimal adherence among adolescent 

girls, who typically consume only two iron tablets per month rather than the recommended 

frequency of four times monthly. Furthermore, female students often refrain from taking iron 

supplements due to their unpalatable taste and perceived side effects, particularly nausea. 

Overall, compliance with iron supplementation remains markedly low among this population, 

influenced by multiple factors including boredom, laziness, and forgetfulness.  

These findings are consistent with previous research by previous studies,22 which 

reported that 82.2% of adolescent girls demonstrated non-compliance with iron tablet regimens 

prescribed by health professionals. Compliance, in this context, refers to the behavioral shift 

from non-adherence to adherence in accordance with established guidelines or instructions. 

Blood Supplement Tablets (Tablet Tambah Darah, TTD) are oral nutritional supplements 

formulated to enhance hematopoiesis and circulatory function. These supplements are available 

in tablet, caplet, or capsule form and may be obtained through two primary channels: 

government-managed programs or independent acquisition. The government-subsidized TTD 

Program distributes supplements to targeted populations via public health facilities. 

Conversely, independently obtained TTDs may be acquired with professional prescription or 

guidance from private healthcare facilities, pharmacies, or drug stores, or alternatively received 

as gifts from family members or other individuals.23  

The relationship between iron intake and anemia incidence 

The results demonstrated a statistically significant relationship between iron intake and 

anemia incidence. This association is supported by the finding that certain adolescents avoided 

vegetable consumption and exhibited irregular adherence to iron supplementation provided by 

health centers. This behavioral pattern may reflect a lack of perceived importance attributed to 

iron intake, potentially stemming from inadequate knowledge regarding anemia risks and 

preventive strategies. Additionally, approximately 35% of the study population resided 

independently in boarding facilities, which was associated with irregular dietary patterns.  

The biological plausibility of this association can be justified where inadequate iron 

intake directly precipitates a decline in hemoglobin levels, thereby elevating an individual's 

susceptibility to anemia. These results are consistent with the findings of Warda and Fayasari, 

who reported that adolescent girls with poor iron intake faced a 35.283-fold higher risk of 

developing anemia compared to those with adequate iron consumption.24 
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The relationship between protein intake and anemia incidence 

The analysis revealed no statistically significant relationship between protein intake and 

the incidence of anemia among adolescent girls. Several factors may contribute to inadequate 

protein consumption in this population. During early adolescence, females experience an 

accelerated growth phase that results in higher protein requirements compared to their male 

counterparts. However, findings from this study indicate that the types and quantities of food 

consumed by adolescent girls are often inconsistent with their age-specific nutritional needs. 

Dietary patterns observed among respondents included frequent consumption of tea or coffee, 

which is known to inhibit iron absorption and may indirectly affect hematological status. 

Additionally, some participants reported limited food availability at home, characterized by 

insufficient portions of staple foods and side dishes, or meals consisting predominantly of rice 

and vegetables. Protein-rich foods such as tempeh and tofu were typically consumed only 

during main meals, with larger quantities of carbohydrates and protein sources ingested just 

once daily. However, individuals with low protein intake but adequate consumption of iron and 

vitamin C were still able to maintain normal hemoglobin levels, suggesting that protein may 

not be a limiting factor for anemia in the presence of sufficient micronutrient intake. These 

findings are consistent with the research conducted by Fithria et al., which also reported no 

significant correlation between protein consumption and the occurrence of anemia in 

adolescent populations.25  

The relationship between vitamin C intake and the anemia incidence 

The analysis showed that vitamin C intake was not significantly associated with the 

incidence of anemia among adolescent girls. Vitamin C is known to enhance iron absorption 

by up to fourfold, as it forms soluble iron–ascorbate complexes that are more easily absorbed 

in the gastrointestinal tract. Therefore, the consumption of fresh fruits and vegetables rich in 

vitamin C is generally considered beneficial for the prevention of anemia. 

The lack of a significant relationship between vitamin C intake and anemia in this study 

may be explained by the timing of consumption. The effectiveness of vitamin C in enhancing 

iron absorption largely depends on its simultaneous intake with iron-containing foods. When 

vitamin C is consumed separately from iron sources, such as several hours after meals, its role 

in facilitating iron absorption becomes minimal, thereby exerting little influence on anemia 

status. 

These findings are consistent with the study by Ningsih,26 which reported no significant 

association between vitamin C intake and anemia prevalence among adolescents at SMA 

Negeri 9 Padang. Physiologically, vitamin C acts as a catalyst in the conversion of ferric iron 
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(Fe³⁺) to ferrous iron (Fe²⁺), thereby facilitating its absorption in the alkaline environment of 

the duodenum and small intestine. The absorption of non-heme iron can increase up to four 

times when consumed together with vitamin C. In addition, vitamin C supports the mobilization 

of iron from transferrin in plasma to ferritin, which ultimately contributes to increased 

hemoglobin (Hb) levels.14 

The relationship between vitamin B12 intake and anemia incidence 

The findings of this study indicate that vitamin B12 intake was not significantly 

associated with the incidence of anemia. Many respondents reported frequent consumption of 

fast food and instant processed products, which generally contain low levels of vitamin B12. 

Limited nutritional knowledge may also contribute to respondents’ lack of awareness regarding 

the importance of consuming foods rich in vitamin B12. The absence of a significant 

relationship between vitamin B12 intake and anemia may also be explained by other 

contributing factors. For instance, blood loss during menstruation often plays a more prominent 

role in the development of anemia among adolescent girls than vitamin B12 deficiency. 

Consequently, menstrual blood loss may have a greater influence on anemia incidence in this 

population.  

The findings of the present study are consistent with those reported by Supriyadi et al., 

who investigated the relationship between vitamin B12 consumption and anemia incidence 

among schoolchildren at MI PUI Kota Cimahi and obtained a P-value of 0.329, indicating no 

statistically significant association between the two variables.27 Vitamin B12 contributes to red 

blood cell formation and plays a role in facilitating the metabolic processes involved in iron 

absorption during hemoglobin synthesis. Its primary dietary sources are animal-based foods, 

which provide the vitamin in a form that is more readily absorbed compared to plant-derived 

sources.14 

The relationship between zinc intake and anemia incidence 

The analysis showed that zinc intake was not significantly associated with the incidence 

of anemia. This finding may be explained by the fact that although zinc plays a role in metabolic 

processes in the body, it is not a primary determinant of anemia. The most common form of 

anemia, particularly among adolescents, is iron deficiency anemia. Therefore, inadequate zinc 

intake does not necessarily lead to anemia if iron intake remains sufficient. These findings are 

consistent with the study by Abby et al.,28 which reported no significant association between 

zinc intake and the incidence of anemia among adolescent girls at SMPN 8 Konawe Selatan. 

Zinc functions as an antioxidant that protects red blood cells from oxidative damage 

caused by free radicals. It also contributes to the activity of enzymes involved in intestinal iron 
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absorption and the transport of iron within the body. When zinc levels are inadequate, the 

body’s ability to utilize iron efficiently may decline. In addition, zinc supports enzymatic 

processes related to hemoglobin synthesis, the protein responsible for oxygen transport in red 

blood cells. Therefore, zinc deficiency can worsen anemia by impairing the production of 

healthy erythrocytes.29 

The relationship between eating frequency and anemia incidence 

The analysis results indicate that meal frequency was not significantly associated with 

the incidence of anemia. During adolescence, dietary patterns often shift toward increased 

consumption of fast food, which is typically high in fat, calories, and sodium but low in 

essential nutrients such as folic acid, fiber, and vitamin A. Although inadequate nutritional 

intake may contribute to the development of anemia, the consumption of nutritionally balanced 

foods in appropriate quantities plays a crucial role in maintaining overall physical health.  

According to a study by Putera et al.,30 anemia may arise from multiple factors. Other 

determinants that can contribute to the occurrence of anemia include parasitic infections, 

genetic conditions, and menstrual disorders. In particular, irregular menstrual patterns have 

been associated with a higher risk of anemia compared with regular menstrual cycles.  

The relationship between dietary diversity and anemia incidence 

The analysis results indicate that dietary diversity was not significantly associated with 

the incidence of anemia. Achieving balanced nutrition requires the consumption of a variety of 

foods, as no single food item contains all essential nutrients in adequate proportions. Therefore, 

dietary variety is important to help ensure that the body receives sufficient essential nutrients 

and to prevent nutritional deficiencies.23 In principle, food consumption aims to supply the 

body with the necessary nutrients to replace those depleted through physical activity and other 

physiological processes. While dietary diversity influences the variety and quality of food 

intake, it does not necessarily determine the quantity of food consumed.31 Therefore, 

maintaining a balance between diverse food choices and appropriate portion sizes is important 

for achieving adequate nutritional intake. 

Variables most related to anemia incidence 

Based on the results of the logistic regression analysis, a significance value of 0.033 (< 

0.05) was obtained, indicating that iron intake is the variable most significantly associated with 

the incidence of anemia among adolescent girls in senior high schools in Bone Bolango 

Regency. Statistically, this variable often demonstrates a significant relationship because the 

biological mechanism is direct, as iron deficiency is a primary cause of anemia in adolescent 

girls who experience regular menstruation and therefore have higher iron requirements. 
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These findings are consistent with a previous study,32 which reported a significant 

association between iron intake and the incidence of anemia among adolescent girls, most of 

whom had insufficient iron intake (<70% of the Recommended Dietary Allowance). Iron plays 

a crucial role in hemoglobin synthesis, and inadequate iron intake can impair the production of 

red blood cells. Adolescent girls frequently experience low iron intake due to restrictive dieting 

practices, limited consumption of iron-rich foods such as meat, or dietary patterns dominated 

by fast food. 

Limitation 

This study focuses on the incidence of anemia among female senior high school 

students in Bone Bolango Regency and examines a selected set of variables, including iron 

tablet consumption, iron intake, protein intake, vitamin C intake, vitamin B12 intake, zinc 

intake, meal frequency, and dietary diversity. While these variables represent key nutritional 

factors related to anemia, other biological, behavioral, or environmental factors may also 

contribute to anemia risk and were beyond the scope of the present analysis. Future studies 

may expand the range of variables to provide a more comprehensive understanding of anemia 

determinants in this population. 

Conclusion 

The prevalence of anemia among adolescent girls in senior high schools in Bone 

Bolango Regency is 34.2%, while 65.7% of respondents are not affected by anemia. The 

analysis further indicates that iron intake is significantly associated with the incidence of 

anemia among adolescent girls. In contrast, other variables examined in this study, namely iron 

tablet consumption, protein intake, vitamin C intake, vitamin B12 intake, zinc intake, meal 

frequency, and dietary diversity, do not demonstrate a significant association with anemia 

incidence. Among all variables analyzed, iron intake emerges as the factor most significantly 

related to the occurrence of anemia in adolescent girls attending senior high schools in Bone 

Bolango Regency. 
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ABSTRACT 

Introduction: Stunting is a health problem and associated with the risk of illness and death, 

suboptimal brain development, resulting in impaired motor and mental growth. Gorontalo 

Province ranks 12th out of 38 provinces, where Pohuwato District has a stunting prevalence 

of 18.4% among toddlers. Several variables can influence the incidence of stunting in 

children, including nutritional intake, infectious diseases, food availability, feeding patterns, 

and environmental sanitation. This study aims to assess the relationship between nutritional 

intake, infectious diseases, food availability, feeding patterns, and environmental sanitation 

with the incidence of stunting in Buntulia Community Health Center working area. 

Method: The study was conducted at the Buntulia Community Health Center using 

quantitative methods with cross sectional approach. A sample of 272 toddlers was obtained 

using the Slovin formula. The data analysis used logistic regression consisting of univariate, 

bivariate and multivariate method. 

Results: 91.2% of the toddlers did not experience stunting. Regarding individual 

determinants, 81.1% of the subjects had insufficient nutritional intake, while 89.3% had no 

history of infectious diseases. Household food security was observed in 57.4% of cases, yet 

87.1% of toddlers exhibited inadequate dietary patterns. Additionally, 93.8% of respondents 

maintained good environmental sanitation. The results of the multivariate model revealed 

that nutritional intake (95% CI: 0.00) and dietary pattern (95% CI: 0.00) were significant 

predictors, while food availability (95% CI: 0.15) showed a broader confidence interval in 

relation to the incidence of stunting. 

Conclusion: Only food availability are associated with stunting in the Buntulia Community 

Health Center working area. 

 

Keywords: Environmental sanitation, feeding patterns, food availability, nutritional intake, 

stunting 
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Introduction 

The 2023 Indonesian Health Survey (Survey Kesehatan Indonesia, SKI) ranked 

Gorontalo Province 12th out of 38 provinces in terms of stunting percentage, with a rate of 

26.9%, an increase from 23.8% in the previous year. In Pohuwato District, the prevalence of 

stunting in toddlers also showed a significant increase, from 6.4% in 2022 to 18.4% in 2023. 

Children who experience stunting are generally caused by malnutrition, especially during the 

first 1000 days of life.1 The factors causing stunting include direct and indirect factors, 

including toddler nutrition intake, infectious diseases, food availability, parenting patterns, 

feeding, environmental health, as well as socioeconomic factors, maternal education levels, 

maternal nutrition knowledge, and the environment.2 In addition, child growth is also 

influenced by biological factors such as growth hormone or human growth hormone (HGH).3 

Good nutritional intake can reduce the incidence of stunting in toddlers, where a diet 

high in animal protein is more recommended than plant protein because animal protein has 

better digestibility and a more complete content of essential amino acids.4 Therefore, most of 

the protein consumed by toddlers should come from animal sources to support optimal growth. 

This is in line with previous research which concluded that energy and protein intake affect the 

incidence of stunting in children aged 12–36 months at the Tilango Community Health Center, 

Tilango District, Gorontalo Regency. 5 

Infectious diseases are a direct cause of stunting, thus proper treatment of children 

suffering from infectious diseases needs to take into account nutritional intake according to 

their needs in order to help improve their nutrition.6 Data from the Indonesian Health Survey 

shows that the national prevalence of Acute Respiratory Tract Infetion (ARI) is 23.5%, with 

the highest rates in Papua Pegunungan (41.7%), Central Papua (39.4%), and East Nusa 

Tenggara (36.3%), while in Gorontalo Province the rate is 15.8%. The prevalence of ARI 

among toddlers has increased nearly threefold compared to the 2018 Riskesdas results, from 

12.8% to 34.2%. Meanwhile, the national prevalence of diarrhea was 4.3%, with the highest 

rates in Central Papua (16.1%) and Papua Pegunungan (14.6%), and the lowest in Riau Islands 

(2.1%). The prevalence of diarrhea in children under five decreased from 12.3% to 7.4%, with 

Gorontalo at 9.2%. Infectious diseases are one of the risk factors for stunting (OR 9.375; 95% 

CI: 1.748–50.286).1 In addition, the proportion of toddlers with a history of infectious diseases 

(62.9%) was higher than those without a history of infectious diseases (30.4%), indicating a 

significant relationship between a history of infectious diseases and stunting.7 

Based on the previous study on household food security of stunted children aged 6–23  

months in Wilangan, Nganjuk Regency, it is known that most non-stunted toddlers are in food-
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secure households (75.0%), while stunted toddlers are more likely to be in food-insecure 

households (41.7%). This shows that food-insecure households have a higher risk of stunting 

than food-secure households. In addition, feeding practices were also found to have a 

significant relationship within stunting, where toddlers with inappropriate feeding practices 

were 4.61 times more likely to experience stunting than toddlers with appropriate feeding 

practices.8 The study of Widyaningsih et al. and Rahim et al. also shows that most stunted 

toddlers (85.4%) have an unbalanced diet, dominated by energy-rich foods such as rice, 

noodles, and corn, with low consumption of vegetables, fruits, and milk.7,9  

Environmental factors also contribute to stunting prevalence. Data from The Effect of 

Water and Sanitation on Child Health International of Epidemiology in 2007 study states that 

good sanitation access can reduce the prevalence of stunting by 27%.10,11 For this reason, the 

government is implementing the Community-Based Total Sanitation (Sanitasi Total Berbasis 

Masyarakat, STBM) program, starting with the first pillar, which is to stop open defecation. 

Several researches proves that the implementation of STBM pillar I is associated with a 

decrease in stunting rates in toddlers, in line with the findings.12-14  

Based on direct observations of anthropometric measurements of weight and height in 

November 2024, out of 1,068 toddlers weighed in Buntulia Subdistrict, 28 toddlers were found 

to be stunted (2.6%). Although the prevalence of stunting in the Buntulia Health Center 

working area is still below the national target of 14%, the issue of stunting in toddlers remains 

a focus of the Buntulia District government in Pohuwato Regency. This article aims to analyze 

the determinants associated with the incidence of stunting among toddlers in the service area 

of the Buntulia Community Health Center, Pohuwato Regency. 

Methods 

This study was conducted in the working area of the Buntulia Community Health 

Center, Buntulia District, Pohuwato Regency. All procedures of this research have been 

approved by the supervisor and comply with health research ethics which consist of respondent 

consent, confidentiality, not harming respondents and fairness. To ensure methodological 

transparency, the metrics and objective criteria used to measure the research variables are 

summarized in Table 1. 

The population in this study were mothers who had children aged 6-59 months. This 

study used accidental sampling of mothers of toddlers at the Buntulia Community Health 

Center's health post, with a representative sample size calculated using the Slovin formula.15 

Regarding to the number of total population (N=850) and e value of 5%, the number of samples 

taken was 272 respondents. 
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This study employed three data analysis methods: univariate analysis, which described 

the incident of stunting, nutritional intake, infectious desease, food security, feeding pattern 

and environmental sanitation. Bivariate analysis employed the chi-square test with a 95% 

confidence level to ascertain the association between the incidence of stunting nutritional 

intake, infectious desease, food security, feeding pattern and environmental sanitation. 

Multivariate analysis was used to determine which factors were most strongly associated with 

the incidence of stunting.  

Result 

Table 2 shows the characteristics of respondents in this study, including demographic 

characteristics, namely gender and age, with 272 respondents. The majority of respondents 

were female, with 140 respondents (51.5%), and the minority were male, with 132 respondents 

(48.5%). The age group of 6-11 months had the highest number of respondents at 119 (43.8%), 

followed by the age group of 24-59 months with 86 respondents (31.63%), and the age group 

of 12-23 months had the lowest number of respondents at 67 (24.6%). The highest number of 

respondents who came and were weighed at the health post was in Hulawa village with 50 

respondents (18.4%), while the lowest number of respondents who came and were weighed at 

the health post was in Karya Indah village with 27 respondents (9.9%). 

Univariate analysis 

Univariate analysis was conducted to determine the distribution and frequency of each 

variable studied, including stunting, nutritional intake, infectious diseases, food availability, 

feeding patterns, and sanitation, as presented in the Table 3. There were 248 toddler 

respondents who did not experience stunting (91.2%) and 24 toddler respondents who 

experienced stunting (8.8%). Furthermore, in terms of nutritional intake, 218 toddlers or 80.1% 

had insufficient nutritional intake and only 19.9% or 54 toddlers had adequate nutritional 

intake. Of the 272 respondents, 243 or 89.3% of toddlers did not have infectious diseases and 

only 10.7% or 29 toddlers had infectious diseases. A total of 156 toddlers (57.4%) were 

classified as food secure, while the remaining 116 (42.6%) were classified as food insecure. In 

the dietary patterns variable, 237 respondents (87.1%) had inadequate dietary patterns, while 

only 35 respondents (12.9%) had adequate dietary patterns. There were 255 respondents 

(87.1%) with good environmental sanitation (open defecation behavior), while 17 respondents 

(63%) had poor environmental sanitation (open defecation behavior). 
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Table 1. Operational definition and criteria of variables 

No Variable Definition Measuring Instrument Criteria Scale 

1 Stunting The percentage 

of children aged 

6 to 59 months in 

Buntulia 

Subdistrict whose 

nutritional status, 

as determined by 

the length-for-

age (LFA) or 

height-for-age 

(HFA) index, has 

a Z-score of less 

than -2 SD.16 

a. Microtois weighing 

(children over 2 

years old) 

Lengthboard 

(children under 2 

years old)17 

b. Nutritional Status in 

the e-PPGBM 

(Community-Based 

Nutrition Recording 

and Reporting) 

Application.18 

a. Stunting 

(2 SD to - 

3 sd) 

b. Normal (2 

SD to  + 3 

SD.19 

Ordinal 

2 Nutrinional 

Intake 

All types of 

nutrients from 

the food and 

beverages 

consumed daily. 

The nutrients 

measured 

include: energy, 

carbohydrates, 

and fat, which 

are then 

compared to the 

recommended 

dietary 

allowances.20 

Interviews using a 24-

hour food recall form, 

which was then 

analyzed using 

Nutrisurvey 2007.21 

a. Inadequate 

= <80 % of 

the RDA 

b. Adequate = 

80 % - 110 

% of the 

RDA.22 

 

Ordinal 

3 Infectious 

Diseases in 

Toddlers 

Infectious 

diseases that the 

toddler has had in 

Medical Record 

 

a. Never: if 

the toddler 

has never 

Nominal 



Jambura Medical and Health Science Journal, Vol.5 No.2 (August 2026) 

p-ISSN 2830-0580 | e-ISSN 2830-4608  

121 

Publisher: Universitas Negeri Gorontalo 

the past 6 months 

(respiratory 

infections and 

diarrhea).23 

had an 

infectious 

disease in 

the past 6 

months 

b. History: if 

the toddler 

has had an 

infectious 

disease 

within the 

past 6 

months 

4 Food 

Availability   

Food security 

refers to the 

condition in 

which the food 

needs of every 

family member 

have been met 

over the past 12 

months.24 

US Household Food 

Security Survey Module 

(USHFSSM) 

Questionnaire 

a. Food 

Secure :0-2 

b. Food 

Insecure :3-

18.25 

Ordinal 

5 Feeding 

Pattern 

 

The actions taken 

by parents to 

ensure adequate 

nutrition from the 

food consumed 

by their children, 

appropriate for 

their age, based 

on the types of 

food consumed, 

the amount of 

Child feeding 

Questionnaire (CFQ) 

1= Incorrect 

category, if the 

answer score 

is <55% 

2 = Correct 

category, if the 

answer score 

is 55-100%.27 

Ordinal 
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food consumed, 

and the 

children’s meal 

schedule.26 

6 Environmental 

sanitation: 

Open 

defecation 

 

Living conditions 

that include  

The practice of 

open defecation 

in open areas due 

to a lack of a 

toilet or having a 

toilet but not 

using it.28 

Questionnaire a. Poor 

(Open 

defecation, 

defecation 

in public 

restrooms 

even though 

there is a 

toilet at 

home) 

b. Good 

(Defecating 

in a toilet 

equipped 

with a 

septic tank 

and 

enclosed, 

using the 

toilet 

regularly).29 

Nominal 

RDA: Recommende dietary allowance, SD: Standard deviation 

Bivariate analysis 

Table 4 indicates the bivariate analysis results. Among the 248 non stunted toddlers, 

the majority (71.3%; n=194) had poor nutritional intake, while only 19.9% (n=54) maintained 

good nutrition. Notably, all stunted toddlers (100%; n=24) were characterized by poor 

nutritional intake. Statistical analysis using the Chi-Square test yielded a p-value of 0.011 (α < 

0.05), leading to the rejection of the null hypothesis H0. This demonstrates a significant 

relationship between nutritional intake and the incidence of stunting within the Buntulia 



Jambura Medical and Health Science Journal, Vol.5 No.2 (August 2026) 

p-ISSN 2830-0580 | e-ISSN 2830-4608  

123 

Publisher: Universitas Negeri Gorontalo 

Community Health Center working area. 

Table 2. Characteristics of respondents  

Variable Frequency (N=272) Percentage (%) 

Gender   

Male 132 48.5 

Female 140 51.5 

Age   

6-11 months 119 43.8 

12-23 Months 67 24.6 

24-59 Months 86 31.6 

Village   

Sipatana 33 12.1 

Central Buntulia 48 17.6 

North Buntulia 36 13.2 

Taluduyunu 45 16.5 

North Taluduyunu 33 12.1 

Karya Indah 27 9.9 

Hulawa 50 18.4 

 

Regarding infectious diseases, the majority of non-stunted children (81.6%; n=222) had 

no history of infection, compared to 9.6% (n=26) who did. Similarly, most stunted infants 

(7.7%; n=21) had not experienced infectious diseases, while only 1.1% (n=3) had. The Chi-

Square test resulted in a p-value of 0.760 (P > 0.05), indicating that H0 is accepted. 

Consequently, there is no significant association between the history of infectious diseases and 

stunting incidence in this population. 

Analysis of food security reveals that most non-stunted toddlers fell into the food-secure 

category (54.4%; n=148), while 36.8% (n=100) were food-insecure. Conversely, stunted 

toddlers were more prevalent in the food-insecure group (5.9%; n=16) than the food-secure 

group (2.9%; n=8). With a p-value of 0.013 (p < 0.05), the alternative hypothesis (H0) is 

accepted, confirming a significant relationship between food security and stunting. 

In terms of dietary patterns, the majority of non-stunted toddlers had an inadequate diet 

(78.3%; n=213), with only 12.9% (n=35) having an adequate diet. All stunted toddlers (8.8%; 

n=24) were found to have an inadequate dietary pattern. The Chi-Square test produced a p-

value of 0.049 (p < 0.05), clarifying a significant association between dietary patterns and the 
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occurrence of stunting in the study area. 

Table 3. Univariate analysis results 

Variable Frequency (N=225) Percentage 

Incidence of Stunting   

No Stunting  248 91.2 

Stunting 24 8.8 

Nutritional Intake   

Good 54 19.9 

Poor 218 80.1 

Infectious Disease   

Never 243 89.3 

Ever 29 10.7 

Food Security   

Food Security 156 57.4 

Food Vulnerability 116 42.6 

Dietary Patterns   

Appropriate 35 12.9 

Inadequate 237 87.1 

Environmental Sanitation   

Good 255 93.8 

Not Good 17 6.3 

 

Finally, the data shows that both non-stunted and stunted toddlers generally had access 

to good environmental sanitation (85.7% and 8.1%, respectively). Only a small fraction of the 

total sample exhibited poor sanitation or open defecation behavior. Statistical testing yielded a 

p-value of 0.659 (P > 0.05), suggesting that there is no significant relationship between 

environmental sanitation (specifically open defecation behavior) and the incidence of stunting 

in the Buntulia Community Health Center working area. 

Multivariate analysis 

Multivariate analysis with logistic regression was used to determine the most dominant 

variable associated with stunting in toddlers in the Buntulia Health Center Working Area, through 

candidate selection and model creation. Before conducting multivariate analysis, bivariate 

analysis was first performed on each dependent variable to determine which variables would 

be used as model candidates to be included in the multivariate analysis (Table 5). If the 
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bivariate analysis resulted in a P-value < 0.5, the variable was included in the multivariate 

analysis. There were three variables with P-values < 0.05, namely nutritional intake (P=0.011), 

food availability (P=0.013), and feeding patterns (P=0.049). These variables will be included 

in the multivariate analysis. 

Table 4. Determinants associated with the incidence of stunting among toddlers in the service 

area of the Buntulia Community Health Center, Pohuwato Regency 

Variable 

Stunting Incident 

Total P-

value 
OR 

95% CI Stunting Not 

Stunting 

N % N % N % Lower Upper 

1. Nutritional intake 

Good 0 0.00 54 19.9 54 19.9 0.011* 1.27 1.19 1.36 

Insufficient 24 8.8 194 71.3 218 80.1     

2. Infectious diseases 

Ever 3 1.1 26 9.6 29 10.7 0.760 0.82 0.22 2.93 

Never 21 7.7 222 81.6 243 89.3     

3. Food availability 

Food security 8 2.9 148 54.4 156 57.4 0.013* 0.33 0.13 0.81 

Food insecurity 16 5.9 100 36.8 116 42.6     

4. Dietary patterns 

Appropriate 0 0.0 35 12.9 35 12.9 0.049* 1.16 1.10 1.22 

Inappropriate 24 8.8 213 78.3 237 87.1     

5. Environmental sanitation (open defecation behaviour) 

Good 22 8.1 233 85.7 255 93.8 0.659 1.41 0.30 6.57 

Not Good 2 0.7 15 5.5 17 6.3     

Chi-square test. CI: Confidence interval, OR: Odds ratio. *significant at P<0.05 

 

Table 5. Selection of multivariate candidate variables 

Variable P-value Description 

Nutritional intake 0.011 Candidate entry 

Food availability 0.013 Candidate entry 

Dietary Pattern 0.049 Candidate entry 

Simple logistic regression test. *significant at P<0.05 
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Table 6 is the final step of the logistic regression analysis and is the final model of the 

multivariate analysis. The results of the multivariate analysis show that the most closely 

associated variable to stunting in toddlers is food availability (P-value = 0.036). 

Table 6. Results of  logistic regression test 

No Variable B Sig Exp (B) 95% Cl 

1 Nutritional intake 18,756 0.997 139,792,387.808 0.000 

2 Food availability -.964 0.036* 0.381 0.155 

3 Dietary Pattern 18,663 0.998 127,437,344.222 0.000 

Multiple logistic regression test. B: Regression coefficient, CI: Confidence Internal, 

Exp(B):Odds ratio (OR) value, Sig.: P-value. *significant at P<0.05 

Discussion 

Based on the analysis, stunting in toddlers in the Buntulia Community Health Center 

working area is influenced by inadequate nutritional intake, improper and unbalanced eating 

patterns, and low household food availability. This condition is exacerbated by the low 

economic status of most respondents, who earn below the minimum wage, resulting in limited 

food availability and infrequent growth and development monitoring at health posts. Long-

term energy and protein deficiencies cause the body to experience nutrient depletion and tissue 

damage, leading to stunting.30 This study alligns with Sumarti et al.,31 which revealed a 

relationship between macronutrient intake and the incidence of stunting in toddlers.  

Analysis using the 24-hour food recall method over three days showed that toddlers 

consumed carbohydrate sources such as instant porridge, rice, noodles, and bread, with rice as 

the main food (1–2 times/day). The most consumed animal protein source was chicken eggs 

(1–2 times/day), while plant-based protein sources included tofu and green beans. Fat intake 

mainly came from formula milk (4 times/day). Toddlers also often consumed snacks such as 

biscuits, wafers, and chocolate. For fibre, the dominant fruit was bananas (1–2 times/day), 

while vegetables were mainly carrots (2–3 times/day) and spinach. 

Most respondents had nutrient intake (energy, protein, carbohydrates, and fat) in the 

poor category (<80% of the RDA) in both the stunted and non-stunted groups. Several factors 

can influence inadequate intake in toddlers. Toddlers with low nutritional intake were 1.28 

times more likely to experience stunting than those with adequate nutrition. This aligns with 

UNICEF's theoretical framework, which states that insufficient food consumption is one of the 

contributing factors to stunting. The results of this study are consistent with the theory that 

inadequate energy intake is associated with the risk of stunting in toddlers. Growth hormone 
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depletion appears in children who are energy deficient. Therefore, protein plays a major role 

in the growth of toddlers.32,33 

Based on the recent study, it was found that of the 24 toddlers who were stunted, 3 

(1.1%) had experienced infectious diseases, while 26 (9.6%) of those who were not stunted had 

experienced infectious diseases. Mild infections or those that occur for a short period are not 

long enough or severe enough to significantly affect a child's nutritional status or growth; thus, 

they cannot be identified, and there are no repeated infections. According to Presidential 

Regulation No. 72 of 2021, stunting is closely related to repeated infections. Children who 

receive complete immunisations may be more immune to infections that can cause stunting. 

Immunisation is an effort to induce and increase immunity to disease in infants, carried out by 

injection. Incomplete immunisation causes toddlers' immunity to become weak, making them 

susceptible to infectious diseases.34,35 

 Regarding household food availability, it was found that families were unable to buy 

food and eat a balanced diet because they did not have enough money. Mothers of toddlers 

tended to meet their staple food needs from shops near their homes. A total of 5.9% of mothers 

in the stunting group reported that they were sometimes only able to buy cheap food for their 

children because of limited money. The high percentage of food-insecure households in both 

the stunting and non-stunting groups in this study is related to the low level of family income 

over the past 12 months, as the majority of people in Buntulia Subdistrict work as miners. The 

ongoing crackdown and closure of mines in the area has caused some families to lose their 

jobs, resulting in low household economic access to food and a decrease in household food 

availability. This is supported by research showing that household food security has a 

significant impact on the nutritional status of toddlers. If the adequacy and availability of 

nutritious food is limited or does not meet the needs of toddlers, it will cause food insecurity 

and disrupt their growth and development.36 

A high percentage of inappropriate feeding patterns was observed in both stunted and 

non-stunted toddlers in the present study. Based on direct interviews with parents, 

inappropriate feeding patterns were caused by various factors, namely low economic status, 

inability to provide complete nutritious food, giving snacks too close to main mealtimes, and 

toddlers often being given snacks high in sugar, salt, or unhealthy fats that are low in nutrients. 

These foods can make children feel full, causing them to refuse more nutritious main meals. 

Complementary foods that lack variety, are low in energy (calories), and low in protein are 

often the main problem. Examples include giving only rice porridge without sufficient side 

dishes, portions not in accordance with needs (side dishes rarely given and only 1–2 pieces), 
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irregular meal schedules with only two meals a day, rarely giving snacks, eating at irregular 

times, and no set meal schedule for children.37 

This study shows that 255 respondents (93.8%) already defecate in toilets and only 17 

respondents (6.3%) still practise open defecation. This is influenced by the implementation of 

healthy life behaviour (perilaku hidup bersih dan sehat, PHBS), local government policies, the 

STBM programme, toilet construction assistance, and health education, so that the community 

understands the dangers of open defecation to health and the environment. Therefore, 

environmental sanitation factors in this area are not the cause of stunting. However, these 

results differ from a study by Fitirana et al.,38 which found a significant relationship between 

environmental sanitation and stunting, where toddlers from households with poor sanitation 

had a 2.94 times higher risk of stunting compared to those with good sanitation (OR = 2.949; 

P = 0.022). 

Regarding household food availability, it was found that families were unable to buy 

food and eat a balanced diet (staple foods, side dishes, vegetables, and fruit), relying only on a 

few types of cheap food. Children ate less because parents could not afford to provide enough 

food, often skipping children's mealtimes and reducing children's meal portions because 

parents did not have the money to buy and provide more food. 

Food availability is a major factor related to stunting because it is the gateway to 

nutritional fulfilment. If food problems exist from the outset, then children's eating patterns, 

nutritional intake, and nutritional status will also be affected. Food availability includes the 

quantity, diversity, and sustainability of food supplies in households. Food shortages or 

monotonous consumption (e.g., only carbohydrates without protein and micronutrients) can 

lead to energy and essential nutrient deficits. Food availability affects eating patterns, which in 

turn determine nutritional intake and ultimately children's growth. Like a warehouse of raw 

materials, if the warehouse is limited, no matter how good the processing in the kitchen, the 

results will still be minimal. 

This study is in line with the research of Mumtaza,39 which examined the relationship 

between food security and food diversity with the incidence of stunting in children aged 24–59 

months. Statistical tests showed a significant relationship between household food security and 

the incidence of stunting (P = 0.001). Conversely, families in a food-insecure condition have 

an increased likelihood of stunting in children. Similar to the study by Sihite & Tanziha 

conducted at the 11 Ilir Palembang Community Health Centre, statistical tests showed a 

significance of 0.031 (P < 0.05), indicating a relationship between household food security and 

the incidence of stunting.36  
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The limitations of this study lie in the fact that other variables that may have a 

significant association with stunting, such as genetic factors, the mother's health history during 

pregnancy (Chronic Energy Deficiency/CED), and parents' health literacy levels, have not been 

explored in depth. 

Conclusion 

The prevalence of stunting among toddlers in the Buntulia Community Health Center 

working area was recorded at 8.8% (n=24), while the vast majority of the population, 

comprising 91.2% (n=248) of the sampled toddlers, did not exhibit growth faltering. Although 

the percentage of stunted children is relatively low compared to some regional averages, the 

presence of these cases indicates a persistent nutritional challenge within the community that 

requires targeted intervention. Statistical analysis reveals that the incidence of stunting in this 

region is significantly influenced by a triad of closely interrelated factors: inadequate 

nutritional intake, suboptimal feeding patterns, and limited household food security. These 

variables function as the primary determinants of a child's growth trajectory in Buntulia. The 

findings suggest that when toddlers are subjected to inconsistent dietary diversity and 

insufficient caloric or protein intake, the biological risk of stunting increases substantially, 

regardless of other environmental factors. Of the variables analyzed, household food security 

emerged as the most critical determinant of stunting in the Buntulia Community Health Center 

working area. This underscores the fact that economic access to a diverse and stable food 

supply serves as the foundational gateway for nutritional health. Consequently, addressing 

stunting in Pohuwato Regency necessitates a multi-sectoral approach that focuses not only on 

nutritional education but also on strengthening the economic resilience and food availability of 

local households. 
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CASE REPORT Open Access 

ABSTRACT 

The management of a triplet pregnancy complicated by a degenerating fibroid is reported. 

The patient presented with persistent abdominal pain radiating to the back and a watery 

vaginal discharge mixed with mucus and blood. She had no relevant medical, family, or 

medication history and had not received tetanus immunization during pregnancy. 

Examination revealed stable vital signs, a fundal height of 39 cm, and a monochorionic 

triamniotic triplet pregnancy with all three fetuses in cephalic presentation and normal heart 

rates. Vaginal examination showed 1 cm cervical dilation with intact membranes and a 

bloody vaginal discharge. The patient was diagnosed with a triplet pregnancy in latent labour, 

complicated by a large fibroid. A caesarean section was performed for delivery, followed by 

myomectomy and subsequent intrauterine device (IUD) insertion. The removed mass 

showed necrotic and hemorrhagic tissue. Histopathology confirmed a leiomyoma with cystic 

and red degeneration. The mother and her three babies were in good health after the operation 

and at the three-month follow-up. In conclusion, caesarean section combined with 

myomectomy can be safely performed in selected cases of triplet pregnancy with large 

fibroids, particularly when the mother and fetus are clinically stable. 

 

Keywords: Cesarean section, high-risk pregnancy, myomectomy, triplet pregnancy, uterine 

fibroid 
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Introduction 

Triplet pregnancies impose a substantially greater cardiovascular burden on the mother, 

resulting in an increased risk of maternal morbidity and mortality compared to singleton 

pregnancies. Individuals with multiple gestations are at higher risk for complications during 

pregnancy and the postpartum period, including hemorrhage and postpartum depression. These 

elevated risks underscore the necessity for intensive prenatal monitoring and a 

multidisciplinary approach to maternal health management.1–3 

The presence of uterine leiomyoma in a triplet pregnancy further increases the 

complexity of clinical management, particularly due to the potential for complications such as 

degenerative changes, obstructed labor, and intraoperative bleeding. Uterine fibroids 

(leiomyomas) occur in up to 10% of pregnancies and may influence pregnancy outcomes based 

on their size, number, and location. Although fibroids are often asymptomatic, some cases 

exhibit cystic or red degeneration (carnea), leading to acute pain and complicating management 

decisions.4,5 Literature reviews have emphasized the ongoing debate regarding concurrent 

myomectomy during caesarean section, as clinicians must balance the benefits of removing 

large, symptomatic fibroids against the heightened risk of bleeding and prolonged operative 

time.6 

Reports of triplet pregnancies complicated by large degenerating uterine leiomyomas 

are rare. This combination presents distinct clinical challenges related to the timing and mode 

of delivery, surgical planning, and postoperative recovery. The present case report details the 

management of a triplet pregnancy complicated by symptomatic degenerating fibroids, 

successfully treated with caesarean section and myomectomy during late prematurity. The 

distinctive feature of this case report is the uneventful clinical course of a triplet pregnancy 

complicated by large fibroids, from initial detection during antenatal care through to elective 

term caesarean section. This favorable outcome stands in contrast to several previously 

reported multifetal pregnancies, in which first-trimester surgical removal of fibroid masses led 

to complications, including fetal loss.7,8 

Case 

A 30-year-old woman presented to the emergency department with persistent 

abdominal pain radiating to the back, which had been ongoing for several days. She reported 

the passage of mucus, blood, and watery discharge per vaginam several days before admission. 

During that episode, she was hospitalized and received antenatal corticosteroids to promote 

fetal lung maturation. The patient denied any history of chronic medical conditions, hereditary 

diseases, or medication use. She is a housewife and has been married for 10 years. 
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Obstetric history indicated gravida 2, para 0, abortus 1 (G2P0A1). The first pregnancy 

in 2013 ended in spontaneous abortion without curettage. The current pregnancy, conceived in 

2025, had reached 30–31 weeks of gestation based on the last menstrual period dated 

November 15, 2024, with an estimated due date of August 22, 2025. The patient attended 

antenatal care more than four times at a primary health center. She had not received tetanus 

vaccination during the current pregnancy and had never used contraception. 

On general examination, the patient was alert and oriented, with a blood pressure of 

134/88 mmHg, pulse rate of 98 beats per minute, respiratory rate of 22 breaths per minute, 

body temperature of 36.2°C, and oxygen saturation of 99% on room air. Abdominal 

examination revealed a fundal height of 39 cm and an abdominal circumference of 104 cm. 

The estimated total fetal weight was approximately 4056 grams, consistent with a triplet 

pregnancy. All three fetuses were in a longitudinal lie in a single chorion and three amniotic 

sacs, with their backs on the right side; fetal heart rates were within normal limits (Fetus I: 143 

bpm, Fetus II: 142 bpm, Fetus III: 140 bpm). Uterine contractions occurred every 10 minutes, 

each lasting 20–25 seconds. The presenting part was cephalic, and the descent was 5/5. The 

patient reported fetal movements. Ultrasonography revealed a well-defined, mixed-echoic 

intrauterine mass measuring 8.24 × 9.66 × 10.4 cm, suggestive of a uterine myoma (Figure 1). 

 

Figure 1. Ultrasonographic findings of the patient 

 

Vaginal examination revealed a normal vulva and vagina. The cervix was thick and 

dilated to 1 cm. The fetal head was the presenting part, and the membranes were intact, 

accompanied by mucus, blood, and fluid. The fetal head was positioned at the pelvic inlet, and 

the pelvis was assessed as clinically adequate. The patient was diagnosed as G2P0A1 at 30–31 

weeks of gestation with a triplet pregnancy in the latent phase of the first stage of labor. She 

was also evaluated as a candidate for postpartum intrauterine device (IUD) insertion. 
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A cesarean section was performed to deliver the triplets and the concurrent large 

intrauterine mass (Figures 2(a) and 2(b)). The incision was vertical midline under spinal and 

general anesthesia. In the abdominal cavity, a large mass measuring approximately 6.5 × 8.0 × 

4.0 cm was observed, occupying half of the upper abdominal floor, with no adhesions. Uterine 

visualization was possible, confirming the fibroid process. The giant myoma had a pedicle 

measuring approximately 6 cm in length and 8 cm in width, located in the anterior part of the 

uterine corpus. A uterine incision was then made in the lower uterine segment, followed by 

delivery of the three babies and subsequent uterine suturing. A myomectomy was performed 

to excise the mass, and the bleeding area from the myomectomy was sutured with separate 

stitches, achieving excellent hemostatic control. No intraoperative complications occurred. 

Blood transfusion was not necessary, given the estimated blood loss of approximately 600 mL 

and operative duration of 60 minutes. 

 

Figure 2. (a) Intraoperative view during myomectomy procedure following cesarean section; 

(b) Postoperative view following myomectomy procedure; (c) Resected uterine fibroid 

specimen sent for histopathological examination 

 

The excised tissue was submitted for laboratory evaluation (Figure 2(c)). Cytological 

analysis identified necrotic and hemorrhagic tissue. Histopathological examination revealed 

proliferation of smooth muscle cells with elongated, non-atypical spindle nuclei arranged in 

parallel, with some intersecting. Several foci of cystic degeneration were present, with 

medium-sized, cystically dilated blood vessels containing erythrocytes. In the luminal portion, 

there was a necrotic mass, hemorrhagic foci, and numerous hemosiderophages. These findings 

confirmed a uterine leiomyoma with cystic and red (carneous) degeneration. 

Postoperatively, the patient was transferred to the inpatient ward for monitoring and 

received intravenous injection therapy of ceftriaxone 1 gram/12 hours, ketorolac® 30 mg/8 

hours, ranitidine 50 mg/8 hours, and tranexamic acid 500 mg/8 hours. Her vital signs remained 
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stable, and her overall clinical condition was satisfactory. All three babies were born in stable 

condition without any special care (Figure 3). The mother and all three babies were healthy at 

the three-month follow-up after discharge from the hospital. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. The triplet newborns delivered via cesarean section, stabilized postnatally 

 

Discussion 

The patient was diagnosed with a triplet pregnancy. Spontaneous triplet pregnancies are 

exceptionally rare, with an incidence of approximately 1 in 8,000 natural conceptions.9 

Globally, triplet and higher-order multiple pregnancies constitute more than 3% of all live 

births.10 The presentation of spontaneous triplet pregnancy is particularly notable in the absence 

of assisted reproductive technology (ART). 

The patient presented with persistent abdominal pain radiating to the back, which 

histopathology confirmed as a uterine leiomyoma with cystic and red degeneration. 

Additionally, the patient experienced vaginal discharge consisting of mucus, blood, and watery 

fluid several days prior to admission at 30–31 weeks' gestation. These findings are indicative 

of preterm labor. Previous research has shown that up to 29.6% of women with triplet 

pregnancies deliver before 34 weeks of gestation.11 Triplet pregnancies result in excessive 

uterine distension, leading to mechanical stretching and activation of the labor cascade, 

including increased corticotropin-releasing hormone, prostaglandins, and upregulation of 

oxytocin receptors.12 This physiological response increases the likelihood of preterm birth 

before 34 weeks. Administration of corticosteroids during the latency period was initiated to 

promote fetal lung maturation, a practice demonstrated to reduce neonatal respiratory 



Jambura Medical and Health Science Journal, Vol.5 No.2 (August 2026) 

p-ISSN 2830-0580 | e-ISSN 2830-4608  

139 

Publisher: Universitas Negeri Gorontalo 

morbidity. This intervention stabilized the pregnancy and facilitated optimal planning for 

neonatal care and delivery. Recent reviews support the use of a single course of antenatal 

corticosteroids to accelerate fetal lung maturation in women at risk of preterm birth, as this 

treatment reduces the risk of perinatal and neonatal death.13 Some clinicians advocate for 

prophylactic corticosteroid administration in all women with triplet pregnancies, regardless of 

preterm labor symptoms; however, current evidence does not support this approach.11 

Furthermore, abdominal pain is the most frequent symptom of leiomyoma, and premature labor 

is a recognized obstetric complication associated with larger fibroids. Degenerating fibroids 

can cause significant pain during pregnancy.14 Therefore, premature delivery in this case was 

attributable to both the triplet pregnancy and complications arising from uterine leiomyoma. 

A cesarean section was performed to deliver the triplets, followed by a myomectomy 

to remove the uterine fibroids. The type of multiple gestation influences the delivery method, 

timing, and assessment of potential complications for both mother and fetus. No standardized 

prenatal testing protocol exists for triplet or higher-order pregnancies; instead, monitoring and 

delivery timing are individualized. Cesarean section is recommended for triplet or higher-order 

pregnancies due to the increased risk of cord accidents. Patients are instructed to fast for at 

least six hours prior to cesarean delivery to minimize the risk of aspiration. Intravenous 

antibiotics are administered within one hour of the procedure to reduce the risk of infection. 

Cefazolin dosing is weight-based: 1 g for patients weighing less than 80 kg, 2 g for those 

weighing 80–120 kg, and 3 g for those weighing more than 120 kg.15 This case was 

characterized by a relatively stable early labor profile. Admission during the latent phase of 

labor enabled the clinical team to implement timely interventions, such as administering 

antenatal corticosteroids to promote fetal lung maturity, coordinating with the neonatal 

intensive care unit (NICU) team, and developing a comprehensive delivery plan. 

Simultaneous myomectomy with cesarean section is considered an effective and safe 

approach for treating large uterine fibroids during pregnancy. This procedure offers the dual 

benefit of addressing fibroid pathology while ensuring maternal and neonatal safety during 

cesarean delivery. The insertion of a Foley catheter to clamp the uterine artery is used to prevent 

excessive intraoperative bleeding. This technique can be applied to pregnant patients with large 

uterine fibroids who require cesarean section.16 Concomitant fibroid removal during cesarean 

delivery reduces surgical time, minimizes complications, avoids the need for subsequent 

surgeries, and decreases overall surgical costs associated with fibroid management. This 

approach is preferable to cesarean section alone, particularly when performed by experienced 

surgeons employing appropriate hemostatic techniques in a tertiary care setting. Concurrent 
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myomectomy and cesarean section can alleviate patient symptoms and reduce the likelihood 

of repeat surgical interventions.17 In certain cases, this procedure does not increase the risk of 

hemorrhage, postoperative fever, or prolonged hospital stay if performed with the correct 

indications and technique.18 While this operation has been reported as safe for singleton and 

twin pregnancies,17 there are no previous reports in triplet pregnancies. In the present case, the 

operation resulted in favorable maternal and fetal outcomes. Therefore, this report contributes 

new evidence regarding the safety of concurrent cesarean section and myomectomy in triplet 

pregnancies complicated by large fibroids. 

In this case, the patient with a triplet pregnancy was multigravida and nulliparous and 

was considered a candidate for postpartum IUD insertion. IUD placement during cesarean 

section is effective in preventing unintended pregnancy within the first year postpartum, 

without impacting surgical outcomes.19 When a cesarean section is combined with 

myomectomy, the uterus is restored to its original shape following fibroid removal, and an IUD 

is inserted to prevent intrauterine adhesions. Uterine contractions remain stable following this 

procedure.20 Among high-risk pregnancy populations, including women with cardiac disease 

or multifetal gestations, the IUD is recognized as a safe, highly effective, and convenient 

postpartum contraceptive. Its efficacy in preventing unintended pregnancies is 

well-established, with minimal failure rates, making it particularly suitable for women who 

should avoid short interpregnancy intervals. Additionally, the IUD does not interfere with 

lactation due to the absence of systemic hormonal effects, thereby supporting optimal 

breastfeeding practices. Immediate postpartum insertion within the first 10 minutes after 

placental delivery offers significant convenience and eliminates the need for a separate 

procedure, especially advantageous in settings with limited follow-up access. Therefore, the 

IUD represents a valuable contraceptive option for women recovering from high-risk 

pregnancies who require reliable, long-term, and breastfeeding-compatible contraception.21 

The management of triplet pregnancies complicated by uterine leiomyomas is further 

challenged by risks such as degenerative changes, obstructed labor, and intraoperative 

hemorrhage. Uterine fibroids, or leiomyomas, affect up to 10% of pregnancies and can alter 

gestational outcomes depending on their size, number, and location.22 In several similar cases 

of multifetal pregnancies, surgical removal of fibroids was performed in the first trimester, but 

the outcome was not entirely successful. Ribeiro et al. reported the delivery of dichorionic 

diamniotic twins with giant uterine fundal myomas. Myomectomy was performed at 18 weeks' 

gestation due to complications of uterine prolapse and decreased gastric capacity. The results 

showed the death of one fetus two weeks after the myomectomy, and the other fetus was 



Jambura Medical and Health Science Journal, Vol.5 No.2 (August 2026) 

p-ISSN 2830-0580 | e-ISSN 2830-4608  

141 

Publisher: Universitas Negeri Gorontalo 

successfully delivered by cesarean section at term.7  Muanda-Mbaki et al. reported a 

heterotopic triplet pregnancy with one fetus in the fallopian tube that ruptured at 8 weeks' 

gestation. Laparoscopic salpingectomy was performed immediately, but only one fetus 

survived and was born healthy at term.8 In this case, the absence of acute maternal or fetal 

emergencies during early hospitalization was unexpected for a high-order multiple pregnancy 

complicated by fibroids, and underscores the importance of vigilant antenatal surveillance and 

timely hospitalization. This scenario demonstrates a rare and favorable balance between 

significant risk and clinical stability. Although the pregnancy was associated with considerable 

risk due to its triplet status and preterm presentation, the presence of latent labor, reassuring 

fetal status, and cephalic presentation facilitated an environment conducive to optimizing 

maternal and neonatal outcomes. Such presentations are uncommon and offer valuable insights 

into management strategies for triplet pregnancies that do not initially present with 

emergencies.  

This case of triplet pregnancy complicated by uterine fibroids illustrates several 

important clinical lessons. Early identification and prompt referral of high-risk pregnancies to 

tertiary care centers are crucial for optimizing maternal and neonatal outcomes. Administration 

of corticosteroids and vigilant inpatient monitoring were instrumental in reducing severe 

neonatal morbidity, particularly in the context of anticipated prematurity.  In a triplet pregnancy 

with large fibroids, cesarean myomectomy with hemostatic techniques tends to show low rates 

of intraoperative hemorrhage, postoperative fever, or prolonged hospital stay. Concurrent 

myomectomy offers dual benefits: treating fibroids while ensuring maternal and neonatal 

safety, reducing surgical time, avoiding repeat surgeries, and lowering costs. This case supports 

safety even in triplets. Furthermore, the case emphasizes the significance of comprehensive 

family planning, especially for high-parity or high-risk obstetric patients, to mitigate 

complications in future pregnancies. However, the absence of histopathological images of the 

excised tissue should be noted as a limitation of this case report. Overall, this case reinforces 

the necessity of individualized, physiology-based decision-making in rare and complex 

obstetric situations, where tailored management can achieve favorable outcomes despite 

substantial risk factors. 

Conclusion 

This case demonstrates the multifactorial complexity of spontaneous triplet pregnancy 

complicated by preterm labor at 30 to 31 weeks, primarily influenced by uterine overdistension 

and potentially aggravated by the presence of a uterine myoma. Although spontaneous triplet 

gestations are rare and inherently high-risk, early onset of labor often results from mechanical 
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stretch and hormonal activation pathways that exceed physiological thresholds. The presence 

of a myoma may further reduce uterine compliance, contribute to fetal malpresentation or 

placental dysfunction, and elevate the risk of preterm delivery. Decisions regarding the mode 

of delivery should be individualized, considering fetal positions, labor progression, and 

maternal factors, while ensuring neonatal intensive care unit preparedness. Cesarean section 

combined with myomectomy can be safely performed in selected cases of triplet pregnancy 

with large fibroids, particularly when the mother and fetus are clinically stable. Additionally, 

immediate postpartum contraception, such as IUD placement, is essential to prevent rapid 

repeat pregnancy and to support long-term maternal health in high-risk multiparous patients. 
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ABSTRACT 

Background: Clear corneal incision (CCI) is the standard approach in modern cataract 

surgery; however, incision-related Descemet membrane detachment (DMD) is increasingly 

recognized with the widespread use of anterior segment optical coherence tomography. 

Variations in incision architecture may affect posterior corneal stability and DMD risk. 

Content: This systematic review compares the incidence of incision-site DMD following 

femtosecond laser-created versus manual CCI in adult undergoing cataract surgery.  The 

review was conducted in accordance with PRISMA guidelines. PubMed, Cochrane Library, 

and ScienceDirect were searched using keywords related to femtosecond lasers, CCI, and 

cataract surgery. Comparative studies reporting DMD incidence intraoperatively or in the 

early postoperative period were included. Risk ratios were pooled using a random-effects 

model. Seven studies met the inclusion criteria. Across studies, femtosecond laser-created 

CCIs demonstrated a lower incidence of incision-site DMD than manual keratome incisions, 

particularly during intraoperative and early postoperative assessments using optical 

coherence tomography. Although not all studies reached statistical significance, the effect 

direction was consistent. Most DMDs were small, subclinical, and resolved spontaneously. 

The reduced DMD incidence associated with femtosecond laser-created incisions is 

biologically plausible and likely reflects improved incision geometry and posterior wound 

stability. Heterogeneity in study design and imaging protocols limits certainty, and the 

clinical relevance of subclinical DMD remains modest. 

Conclusion: Femtosecond laser-created CCI are associated with a lower early risk of 

incision-site DMD compared with manual incisions, although most detachments are transient 

and clinically insignificant. 

 

Keywords: Cataract surgery, clear corneal incision, Descemet membrane detachment, 

femtosecond laser, optical coherence tomography  
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Introduction 

Cataract surgery is one of the most frequently performed surgical procedures worldwide 

and continues to advance alongside developments in microsurgical techniques and imaging 

technologies. In contemporary practice, a clear corneal incision (CCI) has become the standard 

approach for anterior chamber access during phacoemulsification, largely due to its self-sealing 

nature, reduced conjunctival manipulation, and favorable postoperative recovery profile. 

Nevertheless, the corneal incision is not merely an entry point but a dynamic surgical interface 

whose architectural integrity has direct implications for intraoperative maneuverability, wound 

stability, and postoperative corneal health.1,2 

Despite the overall safety of modern cataract surgery, incision-related complications 

remain clinically relevant. Among these, Descemet membrane detachment (DMD) has gained 

increasing attention over the past decade. DMD is defined as the separation of the Descemet 

membrane from the posterior corneal stroma and may occur intraoperatively or during the early 

postoperative period. While large or centrally extending detachments can lead to persistent 

corneal edema and visual deterioration, most incision-site DMDs are localized and subclinical, 

detectable primarily through high-resolution anterior segment optical coherence tomography 

(AS-OCT).3,4 The increasing availability and routine use of AS-OCT have revealed that DMD 

following cataract surgery may be substantially more prevalent than previously recognized 

based on slit-lamp examination alone. 

The development of incision-site DMD is thought to result from multiple contributing 

factors. Mechanical stress during incision creation, disruption of stromal–Descemet adhesion, 

endothelial cell trauma, and misdirection of fluid at the internal corneal lip have all been 

implicated as potential mechanisms.5 Manual keratome-created CCIs rely heavily on surgeon 

experience and tactile feedback, resulting in inherent variability in incision length, depth, 

tunnel configuration, and internal wound smoothness. Even subtle irregularities at the internal 

wound margin may serve as focal points for shearing forces during phacoemulsification or 

irrigation–aspiration, predisposing the Descemet membrane to localized separation.6 

Femtosecond laser–assisted cataract surgery has introduced an unprecedented level of 

precision to several surgical steps, including corneal incision formation. Femtosecond laser–

generated CCIs are created according to predefined parameters, enabling reproducible control 

of incision depth, tunnel length, angulation, and multiplanar architecture. This level of 

precision theoretically minimizes irregular internal wound morphology and reduces unintended 

trauma to the posterior corneal layers.7 Imaging-based comparative studies have demonstrated 

that femtosecond laser incisions are associated with smoother internal wound surfaces, more 
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consistent tunnel geometry, and reduced posterior wound gape when compared with manual 

keratome incisions.8 

These structural advantages have led to the hypothesis that femtosecond laser–created 

CCIs may reduce the risk of incision-related complications, including DMD. Several 

comparative studies employing intraoperative or early postoperative AS-OCT have reported a 

lower incidence of DMD following femtosecond laser incision creation, particularly during the 

immediate and early postoperative phases.4,9 These findings suggest that improved incision 

architecture may translate into greater posterior corneal stability at the incision site. 

However, the available evidence remains heterogeneous and, in some cases, 

conflicting. Not all studies have demonstrated statistically significant differences in DMD 

incidence between femtosecond-laser–created and manually created CCIs. In smaller 

observational cohorts, although DMD rates were often numerically higher in manual incision 

groups, limited sample sizes and wide confidence intervals reduced statistical power, resulting 

in nonsignificant findings.10 Furthermore, DMD has frequently been reported as a secondary 

or incidental observation rather than a predefined outcome, leading to variability in detection 

methods, imaging time points, and reporting standards across studies. 

Another important consideration is the clinical relevance of incision-site DMD. 

Longitudinal imaging studies suggest that most small, localized DMDs resolve spontaneously 

over time without requiring intervention or affecting final visual outcomes.3,5 Nevertheless, the 

presence of DMD may reflect underlying deficiencies in incision construction and wound 

integrity, serving as a surrogate marker of surgical quality rather than a benign incidental 

finding. From this perspective, reducing the incidence of DMD may be relevant not only for 

preventing rare clinically significant complications but also for optimizing incision architecture 

and corneal wound healing. 

Despite increasing attention to incision morphology and corneal alterations detected by 

OCT, no previous systematic review has specifically examined incision-site DMD as an 

outcome in comparisons between femtosecond laser-created and manually constructed CCIs in 

cataract surgery. Most existing reviews of femtosecond laser–assisted cataract surgery have 

focused primarily on refractive outcomes, endothelial cell loss, or overall complication rates, 

without addressing DMD as a distinct and clinically relevant endpoint.10 

Considering the growing recognition of subclinical DMD and its potential impact on 

corneal wound integrity, a targeted synthesis of the existing evidence is justified. Accordingly, 

this systematic review aims to compare the incidence of incision-site DMD in adult patients 

undergoing cataract surgery using femtosecond laser–created versus manually constructed 
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CCIs. Through a systematic evaluation of comparative studies incorporating intraoperative and 

postoperative OCT assessment, this review seeks to elucidate the magnitude and consistency 

of the relationship between incision technique and the risk of DMD. 

Methods 

Study design and reporting standards 

This systematic review was conducted to evaluate the association between corneal 

incision techniques and the risk of incision-site DMD after cataract surgery. The review was 

designed and reported in accordance with PRISMA guidelines, using a predefined 

methodology to guide literature searching, study selection, data extraction, and qualitative 

synthesis. 

Literature search strategy 

A comprehensive literature search was conducted in PubMed, Cochrane Library, and 

ScienceDirect from database inception to April 2026, including all studies published up to the 

final search date without restriction on publication year to ensure that both earlier and recent 

comparative evidence on femtosecond laser–created and manual CCIs could be captured. In 

PubMed, the following search query was used: (“femtosecond laser” OR “femtosecond laser-

assisted”) AND (“clear corneal incision” OR “corneal incision”) AND (cataract OR 

phacoemulsification), while in the Cochrane Library and ScienceDirect, the search was 

performed using the keywords/query: femtosecond laser AND corneal incision AND cataract. 

The search strategy was intentionally kept broad, and outcome-specific terms such as Descemet 

membrane detachment were not mandated at the search stage to avoid excluding relevant 

studies in which the outcome was reported as a secondary or incidental finding. In addition to 

electronic database searching, the reference lists of all included studies and relevant review 

articles were manually screened to identify any additional eligible studies. 

Eligibility criteria 

Studies were eligible for inclusion if they involved adult patients undergoing cataract 

surgery with a CCI, in which the intervention involved femtosecond laser–created CCIs and 

the comparison group included manual keratome-created CCIs. The outcome of interest was 

incision-site DMD detected intraoperatively or during the early postoperative period using 

clinical examination or imaging modalities, including anterior segment optical coherence 

tomography. Eligible study design included randomized controlled trials, as well as prospective 

or retrospective comparative cohort and observational study designs. Studies were excluded if 

involved non-cataract anterior segment procedures, absence of a manual incision comparator, 

lack of DMD outcome reporting, and publication formats such as reviews, editorials, case 
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reports, conference abstracts without full text, or non-English articles. 

Study selection 

Records retrieved from the electronic searches were entered into a reference 

management system, and duplicates were eliminated. Two reviewers independently screened 

titles and abstracts to identify potentially eligible studies, followed by full-text reviews to 

confirm eligibility based on predefined criteria. Any disagreements arising during the screening 

or full-text review stages were resolved through discussion until consensus was reached 

between the reviewers. The study selection process is summarized in a PRISMA flow diagram. 

Data extraction 

Two reviewers independently extracted data using a standardized form. Extracted 

information comprised publication details, study location and setting, study design, sample 

size, patient characteristics, femtosecond laser platform and incision parameters, manual 

incision technique, timing and modality of DMD detection, follow-up period, and incidence of 

incision-site Descemet membrane detachment. 

When DMD was reported at multiple time points, data were extracted for each reported 

assessment, with particular attention to intraoperative and early postoperative findings. Any 

discrepancies in extracted data were resolved by re-reviewing the original articles. 

Risk of bias assessment 

An assessment of methodological quality and risk of bias was conducted for each 

included study. Given that most included studies employed non-randomized designs, domains 

including selection bias, comparability of intervention and comparator groups, outcome 

assessment, and completeness of follow-up were evaluated. Based on these domains, studies 

were categorized as having low, moderate, or high risk of bias. Overall, the risk of bias was 

judged to be moderate for most included studies, primarily due to observational study designs 

and limited sample sizes. 

Data synthesis 

Findings from the included studies were synthesized using a qualitative narrative 

approach to facilitate comparison. Due to heterogeneity in study design, incision architecture, 

imaging protocols, timing of DMD assessment, and outcome reporting, quantitative pooling of 

results was not performed. 

Findings were synthesized descriptively, focusing on patterns in DMD incidence 

between femtosecond laser–created and manual CCIs, as well as the temporal evolution of 

DMD when longitudinal data were available. Emphasis was placed on consistency in the 

direction of effect rather than on formal statistical comparison. Clinical and methodological 
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heterogeneity among studies was explored qualitatively by comparing surgical techniques, 

laser platforms, imaging modalities, and follow-up durations. 

Results 

Study selection 

The comprehensive database search yielded 647 records across the three selected 

databases, reflecting a deliberately sensitive search strategy designed to capture a broad 

spectrum of studies related to femtosecond laser–assisted and manual CCIs in cataract surgery. 

ScienceDirect contributed the majority of records (n = 548), followed by PubMed (n = 50) and 

the Cochrane Library (n = 49). This distribution reflects the predominance of surgical 

technique–focused observational studies indexed in broader biomedical databases rather than 

trial registries. 

After screening titles and abstracts, 637 records were excluded. The primary reasons 

for exclusion at this stage included studies focusing on femtosecond laser–assisted cataract 

surgery without specific evaluation of corneal incision characteristics, studies addressing 

refractive or visual outcomes without reporting incision-related complications, review articles, 

editorials, and non-comparative case series. Duplicate assessment of the remaining records 

identified two duplicate publications, leaving eight full-text articles for detailed eligibility 

assessment. 

During full-text review, one study was excluded because it involved an inappropriate 

population and intervention, specifically refractive surgery without cataract extraction and 

without reporting incision-site DMD as an outcome. In total, seven studies fulfilled all 

inclusion criteria and were incorporated into the qualitative synthesis. The study selection 

process, along with reasons for exclusion, is depicted in the PRISMA flow diagram (Figure 

1). 

Characteristics of included studies 

The six included studies were published between 2014 and 2025. As resumed on Table 

1, these studies reflect over a decade of evolving experience with femtosecond laser technology 

in anterior segment surgery. Geographically, the studies originated from Asia, North America, 

and South America, including research conducted in India, China, Brazil, and the United States, 

thereby encompassing a range of surgical settings and patient populations. 

All included studies employed comparative study designs, predominantly prospective 

non-randomized cohorts and observational comparative studies, with one retrospective 

comparative case series. Importantly, no randomized controlled trials were identified that were 

specifically designed to evaluate incision-site DMD as a primary endpoint. Sample sizes varied 
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widely, from small cohorts involving fewer than 20 eyes per group to larger studies enrolling 

more than 100 eyes, contributing to variability in statistical power across studies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Diagram flow of literature search strategy for this systematic review 
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Table 1. Summary source 

First 

Author 

(Year) 

Country / 

Setting 

Study 

Design 

Population 

Characteristics 

Samp

le 

Size* 

Surgical 

Techniqu

e Details 

DMD 

Detection 

Method 

Outcome 

Assessed 

Main 

Findings 

Summary 

of 

Findings 

Risk of 

Bias 

Titiyal 

et al. 

(2017)11 

India; 

tertiary 

referral 

ophthalmic 

center 

(AIIMS 

New Delhi) 

Prospectiv

e 

comparati

ve cohort 

(non-

randomize

d) 

Adults with 

senile cataract 

undergoing 

uncomplicated 

phacoemulsifica

tion; excluded 

corneal 

pathology, 

glaucoma, 

pseudo 

exfoliation, 

prior ocular 

surgery 

52 / 

77 

FL group: 

femtosec

ond 

laser–

created 

2.2-mm 

biplanar 

temporal 

CCI 

(LenSx); 

Manual 

group: 

2.2-mm 

metal 

keratome 

biplanar 

CCI; 

Microscope-

integrated 

intra-

operative 

OCT and 

anterior 

segment 

OCT (POD 

1 & 30) 

Incision-

site 

Descemet 

membrane 

detachment 

(intraoperat

ive and 

early 

postoperati

ve) 

Intraoperat

ive DMD: 

9.6% (FL) 

vs 49.4% 

(manual), 

p < 0.001; 

POD-1 

DMD: 

5.8% vs 

37.6%; all 

DMD self-

resolving 

by one 

month 

Femtoseco

nd laser 

CCIs were 

associated 

with 

significant-

ly lower 

incidence 

of incision-

site DMD 

compared 

with 

manual 

keratome 

CCIs; 

ragged 

incision 

Moder

ate 
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single 

surgeon 

morpholog

y strongly 

predicted 

DMD 

Horta 

et al. 

(2025)4  

Brazil; 

tertiary 

ophthalmol

ogy centers 

(Horta 

Institute & 

University 

of São 

Paulo) 

Prospectiv

e 

comparati

ve cohort 

(non-

randomize

d, 

investigato

r-masked) 

Adults with 

cataract 

undergoing 

uncomplicated 

phacoemulsifica

tion; no 

significant 

baseline 

differences in 

age, sex, or 

laterality 

18 / 

19 

FL group: 

femtosec

ond 

laser–

created 

2.2-mm 

triplanar 

clear 

corneal 

incision 

(LensX®, 

planned 

length 

1.65 

mm); 

Manual 

group: 

Anterior 

segment 

OCT (AS-

OCT) at 2–4 

days and 1–

3 months 

postoperativ

ely 

Incidence 

of incision-

site 

Descemet 

membrane 

detachment 

in early and 

intermediat

e 

postoperati

ve period 

Early 

postoperati

ve DMD: 

22.2% 

(FL) vs 

63.2% 

(manual), 

p = 0.012; 

late DMD 

(1–3 

months): 

0% vs 

10.5% 

(NS) 

Femtoseco

nd laser–

created 

CCIs 

showed 

significant-

ly lower 

early 

postoperati

ve DMD 

compared 

with 

manual 

keratome 

CCIs; most 

DMD 

resolved 

Moder

ate 
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2.2-mm 

keratome 

biplanar 

clear 

corneal 

incision 

spontaneou

sly over 

time 

Wang 

et al. 

(2018)9 

China; 

Shanxi Eye 

Hospital 

Prospectiv

e 

comparati

ve cohort 

Adults with 

senile cataract; 

LOCS III grade 

3; pupil ≥8 mm; 

endothelial cell 

count 

>1,200/mm²; no 

prior ocular 

surgery or 

corneal 

pathology 

58 / 

34 

FL group: 

LenSx 

femtosec

ond 

laser–

created 

2.2-mm 

two-plane 

primary 

CCI; 

Manual 

group: 

2.2-mm 

single-

plane 

Spectral-

domain 

anterior 

segment 

OCT at 

POD-1, 

week-1, 

month-1, 

month-3 

Incidence 

of incision-

site 

Descemet 

membrane 

detachment 

during 

early 

postoperati

ve period 

DMD 

incidence 

significantl

y lower in 

FL group 

at week-1, 

month-1, 

and 

month-3 

(all p < 

0.05); no 

DMD 

observed 

beyond 1 

month in 

Femtoseco

nd laser–

created 

CCIs were 

associated 

with a 

consistentl

y lower 

incidence 

of 

postoperati

ve 

incision-

site DMD 

compared 

Moder

ate 
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steel 

keratome 

CCI; 

single 

experienc

ed 

surgeon 

FL group; 

posterior 

wound 

gape also 

lower at 

POD-1 

with 

manual 

CCIs, 

suggesting 

more 

stable and 

reproducib

le incision 

architectur

e 

Grewal 

& Basti 

(2014)8 

United 

States; 

Northweste

rn 

University 

Feinberg 

School of 

Medicine, 

Chicago 

Comparati

ve case 

series 

(retrospect

ive 

analysis of 

consecutiv

e cases) 

Adults with age-

related cataract 

undergoing 

uncomplicated 

phacoemulsifica

tion; excluded 

prior ocular 

surgery, corneal 

pathology, 

intraoperative 

complications, 

20 / 

16 

FL group: 

Catalys 

femtosec

ond 

laser–

created 

triplanar 

CCI, 

width 2.6 

mm, 

intended 

Anterior 

segment 

OCT at 1 

month 

postoperativ

ely; images 

analyzed 

using 

ImageJ by 

masked 

investigator 

Incision-

site 

Descemet 

membrane 

detachment 

at 

postoperati

ve 

evaluation 

DMD 

observed 

in 0/20 

eyes (FL) 

vs 3/16 

eyes 

(manual), 

p = 0.04; 

endothelial 

gape and 

misalignm

Femtoseco

nd laser–

created 

CCIs were 

associated 

with a 

significant-

ly lower 

incidence 

of incision-

site DMD 

Moder

ate 
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or need for 

wound 

enlargement 

length 2.1 

mm; 

Manual 

group: 

2.65-mm 

steel 

keratome 

triplanar 

CCI; all 

surgeries 

by single 

surgeon 

ent 

significant

-ly lower 

in FL 

group 

and 

superior 

incision 

morpholo-

gy 

compared 

with 

manual 

keratome 

CCIs 

Rodrig

ues et 

al. 

(2019)10 

Brazil; 

Hospital de 

Olhos 

Paulista, 

São Paulo 

Prospectiv

e 

observatio

nal non-

randomize

d cohort 

Adults with 

cataract and low 

visual acuity; 

excluded ocular 

comorbidities, 

prior ocular 

surgery or 

trauma, corneal 

wound-healing 

9 eyes 

/ 9 

eyes 

FL group: 

VICTUS 

femtosec

ond 

laser–

created 

2.75-mm 

triplanar 

clear 

Anterior 

segment 

OCT at 

postoperativ

e day 1 and 

day 30; 

qualitative 

assessment 

by three 

Incision-

site 

Descemet 

membrane 

detachment 

and other 

wound-

architecture 

features 

POD-1 

DMD: 

33.3% 

(FL) vs 

66.7% 

(manual), 

p = 0.35; 

POD-30 

DMD: 0% 

Although 

femtoseco

nd laser 

incisions 

were more 

consistent-

ly triplanar 

and 

precisely 

Moder

ate 
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disorders, intra- 

or postoperative 

complications 

corneal 

incision; 

Manual 

group: 

2.75-mm 

steel 

keratome 

CCI; all 

surgeries 

by a 

single 

surgeon 

masked 

corneal 

specialists 

vs 11.1%, 

p = 0.99; 

differences 

not 

statistical-

ly 

significant 

constructe

d, the 

incidence 

of incision-

site DMD 

did not 

differ 

significant-

ly from 

manual 

keratome 

incisions 

Meng et 

al. 

(2025)12 

China; 

Beijing 

New Vision 

Eye 

Hospital 

Retrospect

ive 

matched 

comparati

ve cohort 

Adults aged 18–

45 years 

undergoing 

implantable 

collamer lens 

(ICL) surgery 

for moderate–

high myopia; no 

prior ocular 

42 

eyes / 

42 

eyes 

FL group: 

Catalys 

femtosec

ond 

laser–

created 

clear 

corneal 

incision 

Not reported 

for DMD 

(OCT used 

for 

biometric 

assessment, 

not DMD 

incidence) 

Visual 

acuity, 

astigmatis

m, 

refractive 

predictabili

ty, safety 

parameters 

Short-term 

(≤1 

month) 

visual 

acuity and 

astigma-

tism were 

worse in 

the 

Femtoseco

nd laser–

created 

CCIs did 

not provide 

clinical 

advantages 

over 

manual 

Moder

ate 



 Jambura Medical and Health Science Journal, Vol.5 No.2 (August 2026) 

p-ISSN 2830-0580 | e-ISSN 2830-4608  

158 

Publisher: Universitas Negeri Gorontalo 

surgery or 

corneal 

pathology 

(3.0–3.2 

mm) for 

ICL 

implantati

on with 

blunt 

separatio

n; Manual 

group: 

3.0-mm 

manual 

clear 

corneal 

incision; 

single 

experienc

ed 

surgeon 

femtoseco

nd group; 

mid- and 

long-term 

outcomes 

(3–6 

months) 

were 

comparabl

e; no 

superiority 

of 

femtoseco

nd incision 

demonstrat

ed 

CCIs in 

ICL 

surgery; 

Descemet 

membrane 

detachmen

t was not 

assessed or 

reported 

*Sample size number based on FL CCI/Manual CCI ratio
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 Femtosecond laser–created incisions were generated using various commercially 

available platforms, including LenSx, Catalys, and VICTUS systems, with predefined incision 

parameters. These incisions were predominantly bi- or triplanar, with precisely controlled 

tunnel length, depth, and angulation. In contrast, manual incisions were performed with 

conventional steel keratomes, with incision architecture determined by the surgeon's technique 

and tactile feedback. This fundamental difference in incision creation methodology underpins 

the hypothesized disparity in wound morphology and subsequent risk of DMD. 

Figure 2 shows risk-of-bias summary of the included observational studies using the 

Newcastle–Ottawa Scale domains. Green indicates low risk of bias, yellow indicates moderate 

risk of bias, and red indicates high risk of bias. Most studies were judged to have an overall 

moderate risk of bias, mainly because of non-randomized study design, limited sample size, 

and potential selection bias. 

 

 

Figure 2. Risk of bias assessment result using NOS 
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Assessment and detection of Descemet membrane detachment 

 Across the included studies, DMD was primarily detected using anterior segment 

optical coherence tomography (AS-OCT), underscoring the importance of high-resolution 

imaging in identifying subtle incision-related corneal changes. Several studies performed OCT 

imaging within the early postoperative period, most commonly on postoperative day 1 or 

within the first postoperative week, while others extended imaging to one month or beyond. 

One study uniquely incorporated microscope-integrated intraoperative OCT, allowing 

real-time detection of DMD occurring during incision creation or intraoperative manipulation. 

This approach provided valuable insight into the temporal onset of DMD and suggested that 

many detachments originate at the internal wound lip during surgery rather than developing 

exclusively postoperatively. 

The use of standardized OCT protocols across studies enhanced comparability, 

although heterogeneity persisted regarding imaging time points, scan orientation, and criteria 

for defining DMD. Most studies defined DMD as any visible separation of Descemet 

membrane from the posterior corneal stroma at the incision site, regardless of size or clinical 

significance. 

Incidence of Descemet membrane detachment 

 All included studies reported numerically higher rates of incision-site DMD following 

manual CCIs compared with femtosecond laser–created incisions, although the absolute 

incidence and statistical significance varied. In studies employing intraoperative OCT, the 

difference was particularly pronounced, with manual incision groups demonstrating markedly 

higher rates of immediate DMD formation. One prospective study reported intraoperative 

DMD in nearly half of eyes undergoing manual incision, compared with approximately one-

tenth of eyes in the femtosecond laser group. 

Early postoperative OCT assessments corroborated these findings. Reported early 

DMD incidence in femtosecond laser groups is ranged from 0% to approximately one-third of 

eyes, whereas corresponding rates in manual incision groups frequently exceeded 50% in some 

cohorts. Several studies demonstrated statistically significant differences favoring femtosecond 

laser–created incisions, suggesting superior wound integrity and reduced mechanical stress on 

Descemet membrane. 

Nevertheless, not all studies have reached statistical significance. In smaller 

observational cohorts, although DMD rates remained numerically higher in the manual incision 

group, limited sample size and wide confidence intervals reduced the ability to detect 

significant differences. These findings highlight the influence of study power and underscore 
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the need for cautious interpretation of null results. 

Temporal course and clinical relevance of DMD 

 Longitudinal OCT follow-up revealed that the majority of incision-site DMDs were 

transient and self-resolving, regardless of incision technique. Studies that extended follow-up 

to one month or longer consistently demonstrated progressive reattachment of Descemet 

membrane, with few or no persistent detachments observed beyond the early postoperative 

period. 

Importantly, none of the included studies reported visually significant DMD requiring 

surgical intervention, such as air or gas descemetopexy. Visual outcomes were generally 

unaffected by the presence of small, localized DMDs, suggesting that most detachments 

represented subclinical imaging findings rather than clinically consequential complications. 

Despite their transient nature, the higher early incidence of DMD in manual incision 

groups may reflect less predictable incision architecture, increased endothelial trauma, or 

greater susceptibility to internal wound lip irregularities. These mechanistic considerations 

support the biological plausibility of reduced DMD risk with femtosecond laser–created 

incisions. 

Overall summary of findings 

The timing of OCT-based DMD assessment varied across the included studies. Most 

studies evaluated DMD during the early postoperative period, particularly on postoperative day 

1 or within the first postoperative week, when incision-related mechanical changes are 

expected to be most apparent. Other studies extended the assessment to one month or longer, 

allowing evaluation of the temporal resolution of DMD. This variation is important because 

early OCT tends to capture transient and subclinical detachments, whereas later OCT may 

underestimate the initial incidence due to spontaneous reattachment. Therefore, DMD 

incidence was interpreted according to the timing of assessment rather than as a uniform 

endpoint across all studies. 

Taken together, the evidence from six comparative studies indicates that femtosecond 

laser–created CCIs are associated with a lower incidence of incision-site DMD compared with 

manual keratome incisions, particularly during the intraoperative and early postoperative 

phases. While heterogeneity in study design, incision parameters, and imaging protocols exists, 

the direction of effect was consistent across studies. 

However, the certainty of evidence is limited by the absence of randomized controlled 

trials and the predominance of non-randomized observational designs. Furthermore, the largely 

self-limiting nature of most DMDs raises questions regarding the clinical significance of these 
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findings. These considerations warrant cautious interpretation and emphasize the need for well-

designed prospective trials to clarify the impact of femtosecond laser incision technology on 

meaningful clinical outcomes. 

Discussion 

This systematic review presents a targeted synthesis of comparative evidence 

evaluating incision-site DMD following femtosecond laser–created versus manual CCIs in 

cataract surgery. The principal finding of this study is that femtosecond laser–created CCIs are 

associated with a lower incidence of DMD during the intraoperative and early postoperative 

periods compared with manual keratome incisions. Although the degree of risk reduction 

varied across studies and statistical significance was not uniformly achieved, the direction of 

effect was consistent, supporting a meaningful association between incision construction 

technique and posterior corneal stability. 

Interpretation of the main findings 

Across the included studies, incision-site DMD was detected more frequently in manual 

incision groups, particularly when high-resolution AS-OCT was employed early after surgery. 

This observation was most evident during intraoperative or postoperative day 1 imaging, 

whereas later follow-up demonstrated a marked decline in DMD prevalence in both groups. 

These temporal patterns suggest that DMD is predominantly an early mechanical phenomenon, 

arising from stresses imposed on the posterior corneal layers during incision creation and initial 

intraocular manipulation. 

Importantly, the higher early incidence of DMD in manual incision groups does not 

appear to be a random finding. Rather, it reflects systematic differences in incision architecture 

and wound reproducibility between the two techniques. Manual keratome incisions, even when 

performed by experienced surgeons, inherently involve variability in tunnel geometry, internal 

wound smoothness, and posterior lip configuration.6 These subtle inconsistencies may not be 

clinically apparent at the slit lamp but become evident when assessed with OCT-based imaging 

modalities.3,4 

Mechanistic rationale for reduced DMD with femtosecond laser incisions 

The reduced incidence of DMD observed with femtosecond laser–created CCIs is 

biologically plausible and supported by morphologic and biomechanical evidence. 

Femtosecond laser incisions are generated through photo disruption, allowing precise 

separation of corneal tissue along preprogrammed planes with minimal collateral trauma. This 

contrasts with manual keratomes, which rely on mechanical cutting forces that may induce 

localized stress at the stromal–Descemet interface.7,8 
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Imaging studies have consistently demonstrated that femtosecond laser incisions 

produce smoother internal wound surfaces, more consistent tunnel length, and improved 

alignment of the internal and external wound lips.8,9 These characteristics likely reduce shear 

forces acting on the Descemet membrane during phacoemulsification, irrigation–aspiration, 

and intraocular lens implantation. In addition, improved posterior wound apposition may limit 

fluid ingress into the potential space between Descemet membrane and posterior stroma, 

further reducing the likelihood of detachment.5 

Another potential mechanism relates to endothelial preservation. Experimental and 

clinical data suggest that femtosecond laser energy, when appropriately applied, may result in 

less endothelial traction at the incision site compared with mechanical blade entry.13 Given the 

critical role of endothelial integrity in maintaining stromal–Descemet adhesion, even modest 

reductions in endothelial trauma could contribute to improved posterior corneal stability. 

Contextualization within existing literature 

Previous literature evaluating femtosecond laser–assisted cataract surgery has largely 

emphasized refractive precision, surgically induced astigmatism, endothelial cell loss, and 

global complication rates.14–16 While several studies have described improved incision 

architecture with femtosecond laser technology,7–9,17 DMD has rarely been examined as a 

dedicated outcome. When reported, it has often been treated as a minor or incidental finding 

rather than a clinically relevant endpoint. 

The present systematic review addresses this gap by isolating incision-site DMD as a 

specific outcome of interest. By incorporating studies that employed intraoperative or early 

postoperative OCT assessment, this analysis captures both clinically apparent and subclinical 

detachments. In doing so, the findings complement rather than contradict prior meta-analyses 

of femtosecond laser–assisted cataract surgery, which may have overlooked incision-related 

posterior corneal changes due to broader outcome definitions.15,16 

Notably, the present findings suggest that femtosecond laser–assisted cataract surgery 

may provide selective advantages in terms of incision-related outcomes, even if overall 

complication rates or visual outcomes are comparable to manual surgery. This nuanced 

interpretation aligns with the growing recognition that surgical quality should not be assessed 

solely on final visual acuity but also on tissue-level integrity and reproducibility. 

Clinical significance and practical implications 

From a clinical perspective, the largely subclinical and self-resolving nature of most 

incision-site DMDs must be carefully considered. Longitudinal imaging studies indicate that 

the majority of small detachments reattach spontaneously within weeks, without the need for 
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intervention or adverse visual consequences.3,5 As such, the findings of this review should not 

be interpreted as evidence that femtosecond laser–assisted cataract surgery is required to 

prevent clinically significant DMD. 

However, the presence of early DMD may serve as a surrogate marker of incision 

quality and posterior wound integrity. In this context, a lower incidence of DMD with 

femtosecond laser–created incisions suggests improved surgical consistency and reduced 

microtrauma at the corneal incision site. These factors may be particularly relevant in eyes with 

compromised corneal endothelium, shallow anterior chambers, or increased susceptibility to 

wound-related complications. 

Moreover, as OCT-based assessment becomes increasingly integrated into routine 

postoperative evaluation, the ability to minimize subclinical corneal alterations may assume 

greater importance in surgical benchmarking and quality assurance. 

Limitations of evidence 

The present analysis is subject to several limitations that warrant consideration. First, 

the included studies were predominantly non-randomized and observational in nature, 

introducing potential selection bias and confounding. Second, sample sizes were generally 

modest, limiting statistical power and precision of pooled estimates. Third, heterogeneity 

existed with respect to laser platforms, incision parameters, surgeon experience, and OCT 

imaging protocols. 

In addition, definitions of DMD varied across studies, and standardized thresholds for 

clinically meaningful detachment were lacking. The timing of DMD assessment also differed, 

with some studies focusing on intraoperative detection and others emphasizing early 

postoperative imaging. These factors may have contributed to heterogeneity and limit direct 

comparability. 

Finally, the analysis focused primarily on early DMD incidence. The long-term clinical 

relevance of subclinical DMD, including its potential association with endothelial cell loss or 

delayed corneal recovery, remains insufficiently explored. 

Future research directions 

Future investigations should prioritize prospective randomized controlled trials 

specifically designed to evaluate incision-related outcomes, including DMD, using 

standardized OCT protocols and predefined assessment time points. Studies correlating OCT-

detected DMD with endothelial cell density, corneal thickness changes, visual recovery, and 

patient-reported outcomes would further clarify the clinical implications of these findings. 

Additionally, comparative evaluations of different femtosecond laser platforms, 
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incision geometries, and energy settings may help identify optimal parameters for minimizing 

posterior corneal trauma. As femtosecond laser technology continues to evolve, such data will 

be essential for refining surgical techniques and maximizing the benefits of precision incision 

construction. 

Conclusion 

This systematic review demonstrates that femtosecond laser–created CCIs are 

associated with a lower incidence of early incision-site DMD compared with manual keratome 

incisions. While most detected detachments are subclinical and self-resolving, the findings 

highlight the importance of incision architecture in posterior corneal stability. Future well-

designed prospective studies are required to better elucidate the clinical significance of 

subclinical DMD and to define the role of femtosecond laser technology in optimizing corneal 

wound integrity. 
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ABSTRACT 

Introduction: Nutritional status is a complex health outcome determined by multiple 

interacting factors, while hygiene's independent role remains unclear. This study examined 

its link with nutritional status in Wonosari Village, Gorontalo. 

Method: A cross-sectional study of 48 children aged 10–13 years in Wonosari Village, 

Boalemo, Gorontalo was conducted in July 2026. BMI was calculated from measured weight 

and height. Hygiene level was assessed using a standardized questionnaire, with scores 

categorized by median split into poor (<8) and good (≥8). Nutritional status was determined 

based on BMI-for-age using CDC 2000 growth charts and classified into three categories: 

underweight, normal, and overweight (combining overweight and obesity). The Fisher-

Freeman-Halton Exact Test was used due to violated Chi-Square assumptions. 

Results: The majority of respondents had normal nutritional status (62.5%), followed by 

overweight (29.2%) and underweight (8.3%). The mean score for hygiene level was 7.17 ± 

2.10, with a range of 4 to 12. 21.4% of children with poor hygiene were overweight, 7.1% 

were underweight, and 71.4% had a normal nutritional condition. Of the children who 

practiced good hygiene, 10.0% were underweight, 40.0% were overweight, and 50.0% had 

normal nutritional status. Hygiene status and nutritional status did not significantly correlate, 

according to the Fisher-Freeman-Halton Exact Test (p = 0.3181). 
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Introduction 

One important indicator of public health and child development is the nutritional status 

of school-age children. Well-nourished children have improved immune system performance, 

physical development, and cognitive abilities.1 On the other hand, malnutrition, both 

undernutrition and overnutrition, can lead to a number of health problems, such as stunted 

growth, impaired cognitive development, metabolic disorders associated with obesity, and 

increased susceptibility to infection.2 Nutritional status is a complex health outcome that is 

influenced by a number of interrelated factors, such as dietary intake, physical activity, 

socioeconomic conditions, and the burden of infectious diseases.3 

Maintaining personal hygiene is essential, especially for kids. The risk of infectious 

disorders including diarrhoea, respiratory infections, and soil-transmitted helminth infections 

is greatly decreased by good hygiene habits, such as frequent hand washing with soap, keeping 

fingernails clean, oral hygiene, and bathing techniques.4 Recurrent infections can impede the 

absorption and utilisation of nutrients, which can eventually impact a child's growth and 

nutritional status.5 Despite being a component of this intricate system, it is unclear how hygiene 

behaviours, particularly in adult populations, independently impact nutritional status. 

Previous studies have demonstrated a significant relationship between personal hygiene 

and nutritional status in children. Previous research has found that poor personal hygiene is 

associated with a higher risk of stunting in children under five years of age.6 Similarly, research 

in several developing countries has shown that children with good hygiene practices have better 

anthropometric measurements and lower prevalence of undernutrition.7 

However, the relationship between personal hygiene and nutritional status in 

Indonesian elementary school children, particularly in rural and peri-urban areas, remains 

insufficiently explored. Wonosari Village in Boalemo Regency, Gorontalo Province, 

represents a unique setting where socioeconomic conditions, access to clean water and 

sanitation facilities, and nutritional patterns may differ from urban centers. The double burden 

of malnutrition, where both undernutrition and overnutrition coexist, is increasingly observed 

Conclusion: No association was found between hygiene level and nutritional status in this 

study. This finding suggests that while hygiene may play a role, nutritional status is 

influenced by a complex interplay of dietary, socioeconomic, behavioral, and environmental 

factors that extend beyond hygiene practices alone. 

 

Keywords: Body mass index, elementary school children, hygiene level, nutritional status 
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in such communities. The aim of this study was to examine the connection between the 

nutritional status and hygiene level of the people living in Wonosari Village, Boalemo, 

Gorontalo. It is anticipated that the results would aid in the creation of focused health promotion 

initiatives in rural areas. 

Methods 

Study design and settings 

This study was carried out in Wonosari Village, Boalemo Regency, Gorontalo 

Province, Indonesia, using a cross-sectional design. In July 2026, a single day was dedicated 

to data collecting. Wonosari Village was chosen as the research site because it exemplifies 

Gorontalo's rural settlements with a range of socioeconomic circumstances and restricted 

access to sanitary facilities. 

Population and sample 

This study was conducted at SDN 11 Wonosari, a single elementary school in Wonosari 

Village, selected purposively based on accessibility and school willingness to participate. 

Wonosari Village has two elementary schools; the other school was unavailable during the data 

collection period. Thus, the study population comprised all students aged 10–13 years enrolled 

at SDN 11 Wonosari, with 48 students meeting the eligibility criteria. Inclusion criteria were 

(1) active student status, (2) age 10–13 years, and (3) parental consent and child assent. 

Exclusion criteria included chronic diseases or disabilities affecting nutritional status. Given 

the single-school setting, the findings are not generalizable to all children in the village. 

Variables 

The independent variable was hygiene level, assessed using a standardized 

questionnaire consisting of items measuring handwashing habits, fingernail cleanliness, 

bathing frequency, oral hygiene, and overall cleanliness behavior. The maximum possible 

score was 12. Respondents were classified into two categories using a median split: "poor 

hygiene" (score < 8) and "good hygiene" (score ≥ 8). 

The dependent variable was nutritional status, assessed using Body Mass Index (BMI) 

calculated as weight (kg) divided by height squared (m²). Nutritional status was determined 

based on BMI-for-age according to the CDC 2000 growth charts, which classify nutritional 

status into four categories: Underweight: BMI < 5th percentile; Normal weight: BMI 5th to < 

85th percentile; Overweight: BMI 85th to < 95th percentile; and Obesity: BMI ≥ 95th 

percentile. 

The CDC 2000 growth reference was selected because it is widely used in Indonesian 

epidemiological studies and provides age- and sex-specific BMI percentiles that are applicable 
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for school-aged children in this population. For the purpose of statistical analysis, the 

overweight and obesity categories were combined into a single "overweight" category, 

resulting in three nutritional status categories: underweight, normal, and overweight. This 

consolidation was necessary to address the small sample size (N=48), as the original four-

category classification resulted in very low expected cell counts (more than 20% of cells had 

expected counts less than 5), which would violate the assumptions of the Fisher-Freeman-

Halton Exact Test. Combining these two categories also provides clinically meaningful 

interpretation, as both overweight and obesity represent excess adiposity and are often grouped 

together in public health analyses when sample size is limited. This consolidation was 

necessary to meet the minimum expected cell count requirements for the Fisher-Freeman-

Halton Exact Test and to provide clinically meaningful interpretation. 

Data collection 

Anthropometric measurements were conducted by trained physicians and 

physiotherapists. Weight was measured using a digital scale with an accuracy of 0.1 kg, with 

the children wearing light clothing and barefoot. Height was measured using a portable 

stadiometer with an accuracy of 0.1 cm, with the children standing upright barefoot. Hygiene 

data were collected through direct observation and in-person interviews using a structured 

questionnaire. The questionnaire was administered and completed directly by trained 

researchers (the authors) based on their observations of each child's hygiene practices and the 

children's verbal responses to standardized questions. This approach minimized bias from 

parental over-reporting and ensured consistent data collection across all participants. 

Data analysis 

Data were analyzed using SPSS version 25.0. Descriptive statistics were presented as 

frequencies, percentages, means, and standard deviations. The Fisher-Freeman-Halton Exact 

Test was used to examine the association between hygiene level category and nutritional status 

category, as the Chi-Square test assumptions were violated (more than 20% of cells had 

expected counts less than 5). A p-value < 0.05 was considered significantly significant. 

Ethical considerations 

This study used written consent obtained from parents/guardians, and verbal assent was 

obtained from all participating children. All data was anonymized and treated confidentially. 

Result 

A total of 48 children aged 10-13 years from Wonosari Village, Boalemo, Gorontalo 

participated in this study. The demographic and descriptive characteristics are presented in 

Table 1. The respondents' average age was 10.63 ± 0.73 years. According to the age 
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distribution, the majority were 10 years old (43.8%), followed by 11 years old (39.6%), 12 

years old (14.6%), and 13 years old (2.1%). In terms of sex distribution, there were somewhat 

more female respondents (54.2%) than male respondents (45.8%).  Hygiene level assessment 

revealed that 58.3% of children had poor hygiene, while 41.7% had good hygiene. 

Table 1. Demographic characteristics of study participants from Wonosari Village, Boalemo, 

Gorontalo (N=48) 

Characteristic Category Frequency (n) Percentage (%) 

Age (years) 10 21 43.8 
 

11 19 39.6 
 

12 7 14.6 
 

13 1 2.1 

Sex Male 22 45.8 
 

Female 26 54.2 

Hygiene Level Poor 28 58.3 
 

Good 20 41.7 

 

As shown in Table 2, the majority of respondents had normal nutritional status (62.5%), 

followed by overweight (including obesity) (29.2%), and underweight (8.3%). 

Table 2. Distribution of nutritional status among respondents in Wonosari Village, Boalemo, 

Gorontalo (N=48) 

Nutritional Status Frequency (n) Percentage (%) 

Underweight 4 8.3 

Normal 30 62.5 

Overweight (including obesity) 14 29.2 

 

Table 3 shows that hygiene scores ranged from 4 to 12, with a mean score of 7.17 ± 

2.10, indicating moderate overall hygiene practices among the study population in Wonosari 

Village. 

Table 3. Hygiene level descriptive statistics (N=48) 

Variable Minimum Maximum Mean Std. Deviation 

Hygiene Score 4.00 12.00 7.17 2.10 
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The cross-tabulation analysis on Table 4 shows that among children with poor hygiene, 

71.4% had normal nutritional status, 21.4% were overweight, and 7.1% were underweight. 

Among children with good hygiene, 50.0% had normal nutritional status, 40.0% were 

overweight, and 10.0% were underweight. 

Table 4. Cross-tabulation of hygiene level and nutritional status in Wonosari Village, 

Boalemo, Gorontalo 

Hygiene Category Underweight Normal Overweight Total 

Poor 2 (7.1%) 20 (71.4%) 6 (21.4%) 28 (100.0%) 

Good 2 (10.0%) 10 (50.0%) 8 (40.0%) 20 (100.0%) 

Total 4 (8.3%) 30 (62.5%) 14 (29.2%) 48 (100.0%) 

 

The Fisher-Freeman-Halton Exact Test found no statistically significant correlation (p 

= 0.3181) between children's nutritional status and hygiene level in Wonosari Village. This 

suggests that there was no significant correlation between the research population's nutritional 

status and hygiene level. 

Discussion 

This study investigated the relationship between hygiene level and nutritional status 

among elementary school children aged 10-13 years in Wonosari Village, Boalemo, Gorontalo. 

Data were collected in July 2026. The findings revealed that the majority of children had 

normal nutritional status (62.5%), with a considerable proportion being overweight/obese 

(29.2%) and a smaller proportion being underweight (8.3%). Hygiene scores were generally 

moderate, with more than half of the children categorized as having poor hygiene (58.3%). 

However, no statistically significant association was found between hygiene level and 

nutritional status. 

The prevalence of overweight/obesity (29.2%) in this study population is concerning 

and reflects the growing trend of childhood obesity in Indonesia, including in rural and peri-

urban areas such as Gorontalo. This finding is consistent with recent national data showing an 

increasing prevalence of overweight and obesity among school-aged children across various 

regions.8 The double burden of malnutrition, where undernutrition and overnutrition coexist, is 

evident in this population, although with overnutrition being more prevalent. Similar findings 

have been reported in other developing countries undergoing rapid economic and nutritional 

transitions.9 The prevalence of overweight in this study is higher than that reported in some 
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other rural Indonesian settings, where rates typically range between 10-20%.10 This relatively 

high prevalence may reflect the specific socioeconomic and dietary characteristics of Wonosari 

Village, which may be undergoing a more rapid nutritional transition than other rural areas. 

Interestingly, the proportion of overweight children was higher in the good hygiene 

group (40.0%) compared to the poor hygiene group (21.4%). Although this difference was not 

statistically significant, this finding warrants cautious interpretation. One possible explanation, 

based on findings from previous studies, is that families with better socioeconomic status may 

have greater access to hygiene facilities and education, but may also have higher purchasing 

power for processed snacks and sugary beverages, which are known contributors to excess 

weight gain in children.11 Additionally, in some rural settings, the perception of a "well-fed" 

child may be associated with higher social status, potentially leading to overfeeding.12 This 

phenomenon highlights the complexity of nutritional status determinants and suggests that 

interventions targeting nutritional status must be multidimensional rather than focusing solely 

on hygiene promotion. However, it is important to note that socioeconomic status, dietary 

patterns, and purchasing power were not directly measured in this study. Therefore, this 

explanation remains speculative and should be interpreted with caution. Another possible 

interpretation is that the lack of a significant association simply reflects the limited statistical 

power of the study due to the small sample size (N=48), rather than indicating a true absence 

of relationship. The finding highlights the complexity of nutritional status determinants and 

suggests that further research with larger samples and comprehensive measurement of 

socioeconomic and dietary factors is needed to better understand the underlying mechanisms.13 

The lack of a significant correlation between nutritional status and hygiene in this study 

contradicts the results of several previous studies conducted in developing countries.7,14 This 

difference may be explained by several factors. First, children living in rural or village areas 

constituted the majority of the study population, which may differ from urban populations in 

terms of nutritional habits and hygiene practices. Second, there may not have been sufficient 

statistical power to identify a true association due to the study's small sample size (N=48). 

Third, poor hygiene can contribute to malnutrition through recurrent infections, but this 

association may be less pronounced in populations where overall access to clean water and 

sanitation may be suboptimal but not a primary driver of nutritional status. This is because the 

cross-sectional study design cannot establish temporal causality. 

The use of the Fisher-Freeman-Halton exact test was necessary due to the violation of 

the chi-square test assumptions. When expected cell counts are low, this particular test yields 

more trustworthy p-values, guaranteeing that the statistical conclusion is strong even with a 



Jambura Medical and Health Science Journal, Vol.5 No.2 (August 2026) 

p-ISSN 2830-0580 | e-ISSN 2830-4608  

175 

Publisher: Universitas Negeri Gorontalo 

small sample size. 

The importance of personal hygiene in preventing infectious diseases that lead to 

undernutrition, especially in children under five, has been repeatedly shown by earlier studies. 

However, among school-age children living in rural areas, the relationship might be more 

complicated and mediated by additional variables like parental education, physical activity, 

dietary quality, socioeconomic status, and access to healthcare services.15 According to this 

research, nutritional status is impacted by a complex interaction of dietary, socioeconomic, 

behavioural, and environmental factors that go beyond hygiene practices alone, even though 

hygiene may play a part. 

Study limitations 

This study has several limitations. First, the small sample size limited statistical power 

and may have prevented the detection of significant associations. Second, the cross-sectional 

design precludes causal inference. Third, hygiene was assessed using self-reported 

questionnaires, which may be subject to social desirability bias. Fourth, the study was 

conducted in a single village/school, limiting generalizability to other populations in Gorontalo 

or elsewhere. Future studies with larger sample sizes, longitudinal designs, and objective 

hygiene measures are needed to confirm these findings.   

Conclusion 

There was no statistically significant correlation (p = 0.3181) between children's 

nutritional status and hygiene level in Wonosari Village, Boalemo, Gorontalo. According to 

this research, nutritional status is impacted by a complex interaction of dietary, socioeconomic, 

behavioral, and environmental factors that go beyond hygiene practices alone, even though 

hygiene may play a part. However, Wonosari Village needs integrated school-based and 

community-based health promotion programs that address both hygiene practices and healthy 

nutrition, as evidenced by the alarming prevalence of overweight/obesity (29.2%) and the 

discovery that a significant portion of children (58.3%) had poor hygiene. To fully comprehend 

the intricate relationship between hygiene practices and nutritional outcomes in this age group 

and environment, more research with larger sample sizes and longitudinal designs is necessary. 
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ABSTRACT 

Introduction: Scoliosis is a musculoskeletal disorder that commonly develops during 

periods of growth and may lead to long-term complications if not detected early. Health 

education represents a key preventive approach to improving students’ knowledge and 

awareness of spinal health. This study aimed to assess the effect of animated video-based 

education on primary school students’ knowledge of scoliosis. 

Method: A quantitative pre-experimental design with a one-group pretest–posttest approach 

was employed. The sample comprised 66 students in grades 4–6 at SDN 03 Tilongkabila, 

selected through purposive sampling. Data were collected using a 15-item questionnaire that 

was previously validated (r > 0.444) and demonstrated acceptable reliability (Cronbach’s 

Alpha = 0.728). The intervention consisted of an 8-minute animated video on scoliosis and 

its prevention. Data was analyzed using a paired t-test. 

Results: The findings revealed a statistically significant improvement in students’ 

knowledge following the intervention (mean pretest = 6.80; mean posttest = 12.29; p < 

0.001), with a mean difference of 5.485. These results indicate that animated video-based 

health education is effective in enhancing students’ understanding of scoliosis, its risk 

factors, and preventive measures. 

Conclusion: Integrating engaging health education into school settings may serve as an 

effective promotive and preventive strategy to reduce the risk of musculoskeletal disorders 

among school-aged children. 

 

Keywords: Knowledge improvement, prevention, school-based health education, scoliosis 
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Introduction 

Scoliosis is a musculoskeletal disorder characterised by a lateral curvature of the spine 

accompanied by vertebral rotation, with a Cobb angle of ≥10°.1,2 The condition typically 

develops during periods of rapid growth in childhood and adolescence. In its early stages, 

scoliosis is often asymptomatic, leading to delayed detection until the curvature becomes more 

pronounced. If not appropriately managed, it may progress into a chronic condition associated 

with impaired respiratory function, reduced physical activity, persistent pain, and decreased 

quality of life.3–5 Musculoskeletal disorders are among the leading causes of disability 

worldwide, significantly affecting functional capacity, productivity, and overall well-being, 

while imposing a substantial burden on healthcare systems. Within this context, scoliosis 

represents an important public health concern, particularly among school-aged populations.6,7 

Most cases in children and adolescents are classified as adolescent idiopathic scoliosis (AIS), 

a subtype for which the etiology remains unclear. The prevalence of AIS ranges from 2% to 

5% in the general pediatric population and tends to increase during puberty. 

Variations in prevalence across regions suggest the influence of genetic, environmental, 

and lifestyle factors.4 School-based screening programmes have been widely implemented to 

facilitate early detection, with large-scale studies indicating that approximately 3–4% of 

students are identified with scoliosis. Early identification enables timely conservative 

management, including corrective exercises, postural therapy, and bracing, which are effective 

in preventing curve progression.6,8 However, the effectiveness of these strategies depends not 

only on screening but also on awareness and understanding of spinal health. Health education 

plays a key role in improving knowledge of risk factors and preventive behaviors from an early 

age.9 Primary school children are particularly vulnerable to postural problems due to prolonged 

sitting during classroom activities. Poor posture, inappropriate furniture, excessive schoolbag 

loads, and increased use of digital devices often associated with non-ergonomic positions may 

further elevate the risk of musculoskeletal disorders.6,9 

In developing countries, including Indonesia, attention to scoliosis among children 

remains limited. Reported prevalence ranges from 2% to 3% among adolescents; however, 

these estimates may underestimate the true burden due to limited screening and low awareness 

of early detection. Inadequate knowledge among students, parents, and educators also 

contributes to delayed case identification.10 From a public health perspective, promotive and 

preventive strategies are essential to reduce the risk of musculoskeletal disorders. Health 

education has been shown to improve knowledge and encourage healthier postural 

behaviors.8,11,12 With advances in educational technology, digital media such as animated 
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videos, are increasingly used in health education. These media can effectively visualise abstract 

concepts, including spinal alignment and proper posture, thereby enhancing comprehension 

and information retention.11,12 Animated videos can facilitate the visualization of complex 

concepts, such as spinal curvature and proper postural principles, thereby enhancing conceptual 

understanding and information retention.12 

Schools provide a strategic setting for implementing health promotion programmes due 

to the high level of student engagement. Integrating health education into the curriculum offers 

an effective approach to instilling healthy behaviors from an early age. However, empirical 

evidence on students’ knowledge of scoliosis and the effectiveness of educational interventions 

remains limited, indicating a research gap. Therefore, this study aims to assess the effect of 

scoliosis-related health education on students’ knowledge at SDN 03 Tilongkabila. 

Methods 

This study employed a quantitative approach using a pre-experimental one-group 

pretest–posttest design. The study was conducted in January 2026 at SDN 03 Tilongkabila, 

Bone Bolango Regency. The population comprised all students in grades 4–6 (n = 124), from 

which 66 participants were selected through purposive sampling. Inclusion criteria included 

students actively enrolled in grades 4–6, willing to participate, attending the full health 

education session, and consenting to scoliosis screening using the Adam’s Forward Bend Test 

following the posttest. Exclusion criteria were students outside grades 4–6, those who did not 

complete the study, or those absent during the intervention. 

Data were collected using a 15-item questionnaire that had been pilot-tested on 20 

primary school students. All items were valid (r > 0.444), and the instrument demonstrated 

acceptable internal consistency (Cronbach’s Alpha = 0.728). Data were analyzed using SPSS 

version 27.0 (IBM, USA). Differences in knowledge scores before and after the intervention 

were assessed using a paired t-test. The intervention consisted of an approximately 8-minute 

animated video providing information on scoliosis, including its risks and early prevention 

strategies. Ethical approval was obtained from the Ethics Committee of Gorontalo State 

University (No. 019A/UN47.B7/KE/2026). 

Result 

A total of 66 students participated in this study. The baseline characteristics of 

respondents were shown on Table 1. The majority were aged 11–12 years (37.8%) and were in 

grade 6 (37.8%). Female students accounted for 60.6% of the sample, while 39.4% were male. 

Based on scoliosis screening, 12.12% of participants were identified as having scoliosis. 
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Table 1. Characteristics of respondents (N=66) 

Characteristics Frequency (n) Percentage (%) 

Age 9 – 10  20 30.2% 

10 – 11  21 32.0% 

11 – 12  25 37.8% 

Gender Female 40 60.6% 

Male  26 39.4% 

Scoliosis Status Yes 8 12.12% 

No 58 87.88% 

Grade 4 20 30.3% 

5 21 32.0% 

6 25 37,7% 

 

As shown in Table 2, the results of the paired t-test showed a significant increase in 

students’ knowledge scores following the intervention. The mean pretest score was 6.80, which 

increased to 12.29 in the posttest, with a mean difference of 5.485 (SD = 2.488). Statistical 

analysis indicated that this difference was significant (p < 0.001), demonstrating that the health 

education intervention had a positive effect on students’ knowledge of scoliosis. 

Table 2. Effect of health education on knowledge 

Discussion 

This study demonstrates that health education plays a significant role in improving 

primary school students’ knowledge of scoliosis and increasing awareness of the importance 

of maintaining proper posture from an early age. The significant increase in knowledge scores 

following the intervention indicates that educational strategies are effective in supporting 

promotive and preventive efforts to reduce the risk of musculoskeletal disorders in school-aged 

children.13 The findings also suggest that animated video-based education can effectively 

convey key information regarding scoliosis, including its risks, contributing factors, and 

preventive measures.12 This is particularly important given that scoliosis is often asymptomatic 

in its early stages, leading to delayed detection and increased risk of complications such as 

Knowledge Mean Mean Difference SD p-value 

Pretest 6.80 5.485 2.488 <0.001 

Post test  12.29 
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chronic pain, respiratory dysfunction, and reduced quality of life.5,14 These results are 

consistent with previous studies demonstrating that school-based health education improves 

musculoskeletal health literacy and promotes positive postural behaviors.8,11  

Schools represent a strategic setting for such interventions, as they enable systematic 

and continuous engagement with children during a critical period of habit formation. In 

addition to knowledge, behavioral factors play a crucial role in the development of postural 

disorders. Prolonged sitting, particularly in non-ergonomic positions, may negatively affect 

postural balance and increase the risk of spinal abnormalities, highlighting the importance of 

posture-related education.11 The effectiveness of health education is influenced by the methods 

and media used. Interactive and engaging approaches, such as animated videos, can enhance 

student participation and facilitate understanding. In addition, game-based learning has been 

shown to increase motivation and engagement, which may further support knowledge 

acquisition and retention.15,16 From a public health perspective, these findings support the 

integration of health education into school settings as a sustainable strategy for early prevention 

of musculoskeletal disorders. Such interventions not only improve knowledge but also have 

the potential to promote long-term healthy behaviors.12,16  

However, this study has several limitations. The relatively small sample size and the 

use of a single study site limit the generalizability of the findings. Moreover, this study did not 

assess long-term behavioral changes or consider other contributing factors, such as genetic 

predisposition, physical activity levels, and environmental influences. Future research should 

involve larger and more diverse samples, as well as longitudinal designs to evaluate sustained 

behavioral outcomes. The development of more innovative and technology-based educational 

approaches is also recommended to enhance intervention effectiveness. Overall, the 

implementation of engaging, participatory, and sustainable health education programmes in 

schools represents a promising strategy for reducing the risk of musculoskeletal disorders 

among children.   

Conclusion 

Health education significantly improves primary school students’ knowledge of 

scoliosis. The use of audiovisual media is effective in delivering information on risk factors 

and preventive measures. Therefore, integrating health education into school settings 

represents a valuable promotive and preventive strategy to reduce the risk of musculoskeletal 

disorders from an early age. 
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ABSTRACT 

Introduction: Early detection and stimulation of child growth and development are crucial 

strategies for preventing developmental disorders. Health cadres play a pivotal role at the 

community level; however, their knowledge requires continuous enhancement through 

effective educational media. Digital flipbooks offer an interactive and independent learning 

approach. This study aimed to analyze the effectiveness of a digital flipbook intervention on 

health cadres' knowledge of child growth and development detection and stimulation. 

Method: This study used a one-group pretest-posttest methodology in a quasi-experimental 

design. 74 health cadres from South Bangka Regency's Air Gegas District were chosen using 

total sampling. Data was collected using a 20-item validated knowledge questionnaire 

administered before and immediately after the educational intervention. The non-parametric 

Wilcoxon Signed-Rank Test was used with a significance level of α = 0.05. 

Results: The mean knowledge score of the cadres significantly increased from 83.71 (SD = 

8.74) in the pretest to 94.72 (SD = 9.41) in the posttest. The pretest and posttest scores 

differed statistically significantly, according to the Wilcoxon Signed-Rank Test (Z = -6.712, 

p = 0.001). 

Conclusion: The digital flipbook intervention demonstrated a significant improvement in 

health cadres' knowledge regarding the detection and stimulation of child growth and 

development, suggesting its potential as an effective educational medium. However, 

considering the limitations of the one-group pretest-posttest design, these findings should be 

interpreted as a preliminary evaluation. To establish its efficacy, more study using a 

randomised controlled trial is required. 

 

Keywords: Child growth and development, digital flipbook, health cadres, health education, 

knowledge 
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Introduction 

Maternal and neonatal mortality, alongside child growth and developmental delays, 

remain critical public health challenges in developing countries, including Indonesia. Children 

represent the future generation and a vital component of national human resource development. 

Mothers and children are vulnerable groups requiring priority in health service provision due 

to their sensitivity to family and environmental conditions. Health maintenance efforts for 

infants and children must be directed toward preparing a healthy, intelligent, and quality 

generation, as well as reducing infant and child mortality rates.1 

Monitoring child growth and development is essential for identifying early signs of 

disorders. Data indicate that approximately 5–10% of children experience general 

developmental delays, two per 1,000 infants suffer from motor development disorders, three to 

six per 1,000 infants have hearing impairments, and one in 100 children has intellectual deficits 

and speech delays.2 According to the 2023 Indonesian Health Survey (Survey Kesehatan 

Indonesia, SKI), stunting among Indonesian toddlers reached 21.5%, with an annual increase 

in the number of short and very short toddlers, making stunting a serious health issue requiring 

immediate intervention.3 

Early detection and stimulation are imperative strategies to mitigate these 

developmental issues. However, during the COVID-19 pandemic, mothers of infants and 

toddlers became hesitant to bring their children to integrated healthcare posts (Pos Pelayanan 

Terpadu, Posyandu) for routine examinations, highlighting the need for innovative educational 

media that can empower cadres and mothers to perform independent growth monitoring. Health 

cadres, as community-level frontline workers, play a pivotal role in disseminating information 

and training mothers to independently monitor their children's growth and development.4 

Interactive digital education media, such as flipbooks, have appeared as effective pedagogical 

tools.  

Digital flipbooks integrate text, graphics, and video, making learning more interactive, 

enjoyable, and accessible, while also enabling cadres to review materials independently 

through their personal devices. Several previous studies have demonstrated that well-designed 

educational media can significantly enhance cadres' knowledge and performance in maternal 

and child health services.5 Nevertheless, research specifically evaluating the effectiveness of 

Canva-based digital flipbooks for training cadres on child growth and development detection 

remains limited. Considering this, the purpose of this study was to assess how well a digital 

flipbook intervention improved health cadres' understanding of how to identify and promote 

children's growth and development in Air Gegas District, South Bangka Regency. 
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Methods 

This study used a one-group pretest-posttest methodology and a quantitative quasi-

experimental design. The study was carried out in the South Bangka Regency's Air Gegas 

District, which is around 89 kilometers away from the central health referral center. The 

population comprised all health cadres in the district. 74 cadres in all, chosen using a complete 

sampling technique, took part in the study. The independent variable was the educational 

intervention using a digital flipbook developed using Canva and integrated with instructional 

videos. The dependent variable was the cadres' knowledge score regarding growth 

measurement and developmental stimulation. 

The dependent variable was the cadres' knowledge score regarding growth 

measurement and developmental stimulation. The instrument used was a 20-item validated 

knowledge questionnaire developed by the researchers, covering four domains: basic concepts 

of growth and development (6 items), growth measurement (5 items), developmental detection 

and danger signs (4 items), and growth and development stimulation and the cadres' role (5 

items). The maximum raw score was 20, which was then transformed to a scale of 0–100. Each 

right response received a score of 1, while each wrong response received a score of 0. The 

pretest was administered before the intervention, and the posttest was administered 

immediately after the educational session and practical demonstration concluded to measure 

short-term knowledge retention. 

Statistical software was used to analyse the data. The demographic and knowledge 

scores were summarised using descriptive statistics (mean, standard deviation, frequency, and 

percentage). The Kolmogorov-Smirnov test was used to determine the normality of the data 

before hypothesis testing. The non-parametric Wilcoxon Signed-Rank Test was used to assess 

the significance of the difference between pretest and posttest scores because the posttest data 

were not normally distributed, with a significance level set at p < 0.05. 

Universitas Negeri Gorontalo Health Research Ethics Committee accepted this study 

on September 29, 2023, with the number 091A/UN47.B7/KE/2023. Prior to their participation, 

each subject gave written informed consent, and the study rigorously protected their identities 

and data confidentiality. 

Result 

This study involved 74 health cadres in Air Gegas District, South Bangka Regency, 

who participated fully in the educational intervention and completed both the pretest and 

posttest assessments. The results are presented in logical sequence, starting with the 

demographic characteristics of the respondents, followed by the descriptive analysis of 
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knowledge scores, and concluding with the inferential statistical analysis of the intervention's 

effectiveness. 

The demographic profile of the 74 participating health cadres is summarized in Table 

1. Majority of respondents were in the productive age range of 31–40 years (40.5%). Most 

responders had finished senior high school (78.3%), indicating a sufficient educational 

foundation to comprehend the digital flipbook materials. Furthermore, the largest proportion 

of cadres had served for 6–10 years (43.2%), suggesting that they possessed adequate field 

experience. All participants in this study were female, which aligns with the general 

demographic composition of Posyandu cadres in Indonesia. 

Table 1. Demographic characteristics of respondents (N = 74). 

Characteristic Category Frequency Percentage 

Age (years) 21 – 30 15 20.2% 

31 – 40 30 40.5% 

41 – 50 20 27.1 % 

> 50 9 12.2% 

Education Level Junior High School 11 14.9% 

Senior High School 58 78.3% 

Diploma/Degree 5 6.8% 

Length of Service 1 – 5 Years 22 29.7% 

6 – 10 years 32 43.2% 

>10 years 20 27.1% 

This study's main goal was to evaluate the effectiveness of the digital flipbook 

intervention on the cadres' knowledge of child growth and development detection and 

stimulation. The descriptive analysis revealed a notable improvement in the cadres' knowledge 

scores following the digital flipbook intervention, as presented in Table 2. The descriptive 

analysis revealed a notable improvement in the cadres' knowledge scores following the digital 

flipbook intervention. The mean pretest score was 83.71 (SD = 8.74), indicating a moderately 

high baseline knowledge among the cadres prior to the intervention. After the educational 

session utilizing the flipbook media, the mean posttest score increased significantly to 94.72 

(SD = 9.41). This upward shift in the mean score, along with an increase in the minimum score 

(from 60 to 70), reflects a substantial enhancement in their understanding of child growth and 

development detection and stimulation. 
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Table 2. Comparison of knowledge scores before and after intervention (N = 74). 

Descriptor Pretest Posttest 

Mean 83.71 94.72 

Standard Deviation 8.74 9.41 

Minimum Score 60 70 

Maximum Score 100 100 

Kolmogorov-Smirnov (sig)* 0.2 0.001* 

*Significant at p < 0.05 

The Kolmogorov-Smirnov test was used to perform a normality test prior to hypothesis 

testing. The findings showed that while the posttest data were not normally distributed (sig = 

0.001 < 0.05), while the pretest data were normally distributed (sig = 0.200 > 0.05). The 

significance of the difference between the pretest and posttest scores was therefore ascertained 

using the non-parametric Wilcoxon Signed-Rank Test, as shown in Table 3. The Wilcoxon 

Signed-Rank Test yielded a Z-value of -6.712 with a p-value of 0.001 (p < 0.05). The mean 

difference between the pretest and posttest scores was 11.01 points, indicating a substantial 

improvement in cadres' knowledge following the digital flipbook intervention. It can be stated 

that there is a statistically significant difference between the pretest and posttest knowledge 

scores because the p-value is less than the predefined alpha level of 0.05. This finding confirms 

that digital flipbook intervention significantly improved the health cadres' knowledge regarding 

child growth and development detection and stimulation.  

Table 3. Result of Wilcoxon Signed-Rank test on knowledge score. 

Parameter N Z-value p-value 

Pretest-Posttest 74 -6.71 0.001* 

*Significant at p < 0.05 

Discussion 

This study demonstrated that digital flipbook intervention significantly improved health 

cadres' knowledge regarding the detection and stimulation of child growth and development. 

The mean knowledge score increased from 83.71 in the pretest to 94.72 in the posttest, with a 

statistically significant difference (p = 0.001). These results are consistent with earlier studies 

showing that interactive digital instructional materials can successfully improve community 

health workers' knowledge and abilities.5  

 The in-depth effectiveness of flipbooks can be explained by their ability to stimulate 
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learners' engagement and interest through interactive features. Demonstrated flipbook media 

significantly increased students' learning interest compared to conventional methods, with 

post-test interest scores rising from the "low" to "very high" category.6 Similarly, Arisanti et 

al. found that interactive digital flipbooks effectively enhanced learners' creative thinking 

skills, with N-Gain scores reaching the moderate category.7 These findings corroborate the 

present study, suggesting that flipbooks serve not only as informational tools but also as 

catalysts for active learning and cognitive development. 

 Furthermore, the integration of instructional videos within the flipbook significantly 

improves information retention. Wachtler et al. showed that interactive learning videos with 

strategically positioned questions could transform passive watchers into active learners, 

thereby enhancing selective attention and long-term learning success.8 In the context of 

community health education, this mechanism explains how cadres who viewed video 

demonstrations of anthropometric measurements were able to form accurate mental models of 

the procedures, leading to better recall and application during routine Posyandu activities. This 

is consistent with Minar et al., who reported that digital learning media significantly improved 

students' creativity and skill acquisition in educational settings.9 

 From the perspective of conventional learning methods, traditional printed handouts 

and one-way lecture approaches often result in passive learning and rapid knowledge decay.10,11 

In contrast, the Canva-based flipbook allows cadres to navigate the material at their own pace, 

reinforcing the learning process through self-directed exploration and repeated access to 

multimedia content. This aligns with Gumilar et al., who found that digital media-based 

contextual learning significantly improved learners' critical and creative thinking skills.12 

Using flip sheets to show information can expedite and simplify the transmission of 

communications by combining text and images.13 

 These findings are further supported by recent international research. Santosa et al. 

showed that the effectiveness of learning interventions targeted at enhancing creative thinking 

skills was greatly enhanced by contextually relevant and expert-validated teaching materials.14 

Additionally, Anas and Hasibuan supported the idea that interactive digital learning materials 

improve student engagement and comprehension by confirming that digital flipbooks might 

raise scientific literacy in the disruptive era.15 

 The demographic characteristics of the respondents may also have contributed to the 

success of the intervention. The majority of cadres were in the productive age range (31–40 

years, 40.5%), had at least a senior high school education (78.3%), and had served for 6–10 

years (43.2%). This profile indicates that the cadres were relatively young, digitally literate, 
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and experienced enough to absorb and apply the new knowledge effectively. Age, education 

level, and information sources are recognized factors influencing individual knowledge.16 

 Furthermore, the practical advantages of the digital flipbook enhanced learning 

outcomes. Unlike traditional printed handouts or static presentations, the Canva-based flipbook 

can be accessed through personal smartphones, enabling cadres to review the materials 

independently at any time and in any location. This feature supports self-directed learning and 

continuous knowledge reinforcement, which is particularly valuable in remote areas. The 

flipbook also served as a reference tool that cadres could consult during their routine Posyandu 

activities, thereby improving the quality of growth monitoring and developmental stimulation 

provided to mothers and children. 

 Notwithstanding these favourable results, a number of restrictions should be noted. 

First, it is more difficult to credit the observed benefits to the intervention alone when using a 

one-group pretest-posttest design without a control group. Second, this study only measured 

short-term knowledge gains, without evaluating long-term knowledge retention or actual 

behavioral changes in cadres' daily practices. A randomised controlled trial design with a 

control group should be used in future studies and include follow-up assessments to evaluate 

the sustained impact of the flipbook intervention on cadres' competencies and, ultimately, on 

child growth and development outcomes at the community level.   

Conclusion 

The digital flipbook intervention demonstrated a significant improvement in health 

cadres' knowledge scores regarding the detection and stimulation of child growth and 

development in Air Gegas District, South Bangka Regency, suggesting its potential as an 

effective educational medium. The mean knowledge score increased significantly from 83.71 

to 94.72 (p = 0.001). Nevertheless, taking into account the drawbacks of the one-group pretest-

posttest design without a control group, these findings should be interpreted as a preliminary 

evaluation. Further research, with a more rigorous design with a control group, is needed to 

confirm its effectiveness and rule out potential confounding factors. It is recommended that the 

local health office consider adopting this digital medium as a sustainable educational tool for 

cadre training programs, while continuously evaluating its long-term impact. 
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ABSTRACT 

Introduction: Metacognitive skills are essential for midwifery students as they support 

critical thinking, clinical decision-making, and lifelong learning. Problem-Based Learning 

(PBL) has been widely used to encourage active and self-directed learning; however, its 

impact on metacognitive skills among students in vocational midwifery education has not 

been well established. This study aimed to evaluate the effect of the PBL model on the 

metacognitive skills of midwifery students in a Maternity and Newborn Care course. 

Method: A quasi-experimental, two-group post-test-only study was conducted in 2021 Total 

sampling was used to recruit all 37 eligible second-semester midwifery students, who were 

randomly allocated by lottery to the PBL group (n = 20) or the discussion group (n = 17). 

Metacognitive skills were assessed after the intervention using a researcher-developed 30-

item questionnaire rated on a five-point Likert scale (possible score range, 30-150; 

Cronbach’s alpha = 0.940). Group means were compared using an independent-samples t-

test in SPSS version 24.0. 

Results: The PBL group had a higher mean post-intervention metacognitive-skill score than 

the discussion group (128 ± 12.1 vs. 112 ± 19.3). The 16-point between-group difference 

was statistically significant (t (35) = -3.100, p = 0.004). 

Conclusion: Problem-Based Learning was associated with significantly higher post-

intervention metacognitive-skill scores than discussion-based learning among midwifery 

students. These findings support the integration of PBL as a student-centered instructional 

approach for strengthening metacognitive learning in maternity and newborn care education. 

 

Keywords: Problem-based learning, metacognitive skills, midwifery education 
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Introduction 

The key to the realization of a professional midwife is starting from the education 

process. Students must develop not only clinical knowledge but also the capacity to make 

reasoned decisions, solve problems, and continually update their competence throughout 

professional practice.1 Therefore, educational institutions must implement learning strategies 

that promote active learning and cognitive development.  Learning is a central component of 

education because it provides students with meaningful opportunities to acquire knowledge 

and develop relevant competencies. The model used during this process plays an important role 

in shaping the learning experience and supporting the achievement of intended outcomes. 

One of the key competencies that supports these processes is metacognition. 

Metacognition is a fundamental ability that underpins these learning processes. It refers to a 

learner’s capacity to plan, regulate, and assess their own learning and is increasingly regarded 

as an important competency in health-professions education.2 Students with strong 

metacognitive skills are better able to identify their learning needs, regulate their learning 

strategies, and critically reflect on their performance. These competencies are especially 

relevant in midwifery education, where students must connect theoretical understanding with 

clinical judgment and the application of evidence-based care.3 

Metacognitive skills are closely linked to clinical reasoning, a core competency in 

midwifery practice. Students who can effectively monitor and evaluate their thinking processes 

are better prepared to make clinical judgments, identify knowledge gaps, and adapt their 

decision-making in complex healthcare situations. Therefore, educational strategies that 

strengthen metacognition may contribute to the development of competent future healthcare 

professionals.4 

Lecturer-centered instruction remains common in many classrooms, with greater 

emphasis often placed on final outcomes than on the learning process itself. This approach may 

limit student engagement and make learning feel repetitive or less interactive.5 Given the 

importance of metacognitive development, learning approaches should provide opportunities 

for students to actively engage in problem-solving, reflection, and self-directed learning. 

Problem-Based Learning (PBL) is a learner-centered teaching method in which real-world 

problems serve as the starting point for learning. Through collaborative discussions, 

independent inquiry, and reflective activities, PBL encourages students to construct knowledge 

actively while monitoring and evaluating their own understanding.6 These learning processes 

align closely with the core dimensions of metacognition, suggesting that PBL may be an 

effective strategy for enhancing metacognitive skills among midwifery students. 
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PBL is grounded in constructivist theory, which considers learning an active process in 

which students build knowledge through experience rather than simply receive information.7 

By engaging students in authentic problems and collaborative inquiry, PBL promotes deeper 

cognitive processing and encourages learners to reflect on their understanding and learning 

strategies.8 

Previous studies have generally shown that PBL has been reported to support a broad 

range of educational outcomes in health-professions education. By engaging students in the 

analysis of authentic problems, collaborative discussion, independent information seeking, and 

reflective decision-making, PBL may contribute to better academic performance while also 

strengthening critical thinking, problem-solving ability, and self-directed learning skills.9,10 

However, the findings have not been entirely consistent. Some reviews have reported 

meaningful improvements, particularly in critical thinking, whereas others have found no 

significant advantage over conventional teaching for knowledge, problem-solving, or self-

directed learning outcomes.9,11 These variations indicate that the success of PBL may be shaped 

by the educational context, learner characteristics, intervention design, and outcome measures. 

Moreover, improvements in academic performance or critical thinking do not necessarily 

demonstrate improvement in metacognitive skills, which specifically encompass the capacity 

to plan, monitor, control, and assess one’s own learning process.2 

Direct evidence concerning the effect of PBL on metacognition remains limited and has 

largely been obtained from nursing or general health-professions education rather than 

vocational midwifery settings.12,13 Although some studies have reported improved 

metacognitive abilities following PBL-based interventions, differences in student populations, 

course content, and instructional formats limit their applicability to midwifery education. 

Evidence is particularly scarce in maternity and newborn care courses and within Indonesian 

vocational health institutions.14 Accordingly, this study examined whether PBL, relative to 

conventional discussion-based instruction, was associated with the metacognitive skills of 

midwifery students taking a Maternity and Newborn Care course. 

Methods 

This study employed a quasi-experimental two group post-test only design, targeting 

second-semester midwifery students (N = 37) at Poltekkes Kemenkes Pangkalpinang. The 

research was conducted over a eight months period from January to August 2021. Ethical 

approval was obtained from the Health Research Ethics Committee of Poltekkes Kemenkes 

Pangkalpinang (Approval No. 26/EC/KEPK-PKP/VII/2021, July 12, 2021). All participants 

gave informed consent before taking part, and their information was kept confidential 
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throughout the research. Participants were eligible if they were second-semester midwifery 

students enrolled at Poltekkes Kemenkes Pangkalpinang, registered in the Maternity and 

Newborn Care course during the study period, and willing to participate by providing informed 

consent. Students were excluded if they were on academic leave, withdrew from the study, did 

not complete the learning intervention or post-intervention assessment, or submitted 

incomplete metacognitive-skill data. All students who met the eligibility criteria were recruited 

using total sampling. All second-semester students who satisfied the eligibility requirements 

were invited to participate, resulting in a sample of 37 students. The participants were then 

assigned by lottery to either the PBL group (n=20) or the discussion group (n=17). The 

structural workflow of the study enrollment, allocation, and analysis is visually detailed in in 

Figure 1. 

 

Figure 1. Flow of participant recruitment, random allocation, intervention groups, and 

statistical analysis. 
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This study used a two groups post-test only design. Metacognitive skills were assessed 

only after completion of the instructional intervention; therefore, no baseline metacognitive-

skill scores were available for either group. Random allocation was used to reduce the 

likelihood of systematic baseline differences between the groups; however, baseline 

equivalence in metacognitive skills could not be directly verified. Metacognition was evaluated 

using a researcher-developed questionnaire containing 30 items. Responses were recorded on 

a five-point scale, producing total scores between 30 and 150; higher values represented 

stronger metacognitive skills. Internal consistency in the present sample was excellent 

(Cronbach’s alpha coefficient of 0.940).  

Before conducting the independent-samples t-test, the assumptions of normality and 

homogeneity of variance were examined. Normality was assessed separately for each group 

using the Shapiro–Wilk test because of the relatively small sample size, while homogeneity of 

variance was evaluated using Levene’s test. The Shapiro–Wilk results indicated that 

metacognitive-skill scores were normally distributed in both the group. Therefore, the 

normality assumption for the independent-samples t-test was satisfied. Statistical significance 

was set at 𝑝 < 0.05. 

Result 

Participant characteristic 

Table 1 summarizes the participants’ characteristics. All 37 participants were female 

second-semester midwifery students aged 19–21 years. The mean cumulative GPA was 

3.52±0.12 in the PBL group and 3.45±0.08 in the discussion group. 

Table 1. Participants characteristic. 

Characteristic PBL group Discussion group Total 

Female, n (%) 20 (100.0) 17 (100.0) 37 (100.0) 

Cumulative GPA (Grade Point 

Average), mean ± Standard 

Deviation  

3.52 ± 0.12 3.45 ± 0.08 3.49 ± 0.11 

 

Means differences 

Figure 2 illustrates the distribution of metacognitive skill scores among students in the 

PBL and Discussion Group learning methods. Students in the PBL group demonstrated higher 

metacognitive skill scores (mean = 128 ± 12.1) than those in the Discussion Group (mean = 

112 ± 19.3). The between-group comparison showed a statistically significant difference 
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(p=0.004), with higher post-intervention scores observed among students who received PBL. 

 

 

Figure 2. Metacognitive score by learning group. 

Metacognitive skill difference test 

To evaluate the impact of the instructional interventions, an independent samples t-test 

was conducted to compare the post-test metacognitive skill scores between the two cohorts. As 

illustrated in Figure 2 and detailed in Table 2, students who participated in the PBL model 

achieved significantly higher metacognitive skill scores compared to those in the traditional 

Discussion Group (t(35) = -3.100, p = 0.004). This statistically significant divergence indicates 

that the structured, student-centered inquiry of PBL was considerably more effective at 

fostering metacognitive development than conventional discussion-based instruction. 

Table 2. Results of the difference test metacognitive skills 

Group 
Independent Sample T-Test 

n Mean SD T (df) p-value 

PBL Group 20 128 12.1 
-3.100 (35) 0.004* 

Discussion Group 17 112 19.3 

Abbreviations: PBL, Problem Based Learning; SD, standard deviation 

*Significant at p<0.05 
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Discussion 

Students in the PBL group had significantly higher post-intervention metacognitive-

skill scores than those in the discussion group, with mean scores of 128±12.1 and 112±19.3, 

respectively. The mean between-group difference was therefore 16 points. This finding is 

consistent with Millanzi and Kibusi, who reported a significant improvement in metacognition 

among nursing students exposed to a problem-based facilitative teaching approach.12 In 

contrast, Son reported no statistically significant pre–post change in metacognition following 

a short simulation-based PBL intervention (p=0.063), suggesting that longer and repeated 

exposure to PBL may be required to produce measurable metacognitive development.15 These 

differing findings suggest that the effect of PBL on metacognition may vary according to the 

duration and structure of the intervention, the educational setting, student characteristics, and 

the instrument used to measure metacognitive skills. 

The observed 16-point between-group difference may be explained by the structured 

learning processes incorporated into PBL. Students in the PBL group were required to identify 

clinical problems, activate prior knowledge, determine their learning needs, search for relevant 

information, discuss alternative solutions, and evaluate their understanding.16 These activities 

correspond closely to the principal components of metacognitive regulation, including 

planning, monitoring, and evaluating one’s own learning.2,16 Earlier studies have also 

suggested that PBL can strengthen metacognitive awareness and self-directed regulation by 

helping learners recognize gaps in understanding, manage their learning activities, and review 

their own progress.17 

However, because no baseline assessment was conducted, the 16-point difference 

cannot be interpreted as a measured improvement or attributed solely to PBL. It represents only 

the difference observed between the two groups after the intervention. Baseline equivalence in 

metacognitive skills could not be directly established, and the possibility that pre-existing 

differences contributed to the findings cannot be excluded. The slightly higher cumulative GPA 

in the PBL group may also reflect differences in prior academic performance, although its 

influence on the outcome was not examined in this study 

In health-professions education, metacognitive competence is especially valuable 

because learners must connect theoretical understanding with clinical judgment and decision-

making.18 The ability to recognize knowledge gaps, evaluate information critically, and adjust 

learning strategies is essential for effective professional practice. Learning environments that 

encourage active participation and reflection may therefore contribute to the development of 

these competencies.19 In midwifery education, where students must apply theoretical concepts 



Jambura Medical and Health Science Journal, Vol.5 No.2 (August 2026) 

p-ISSN 2830-0580 | e-ISSN 2830-4608  

201 

Publisher: Universitas Negeri Gorontalo 

to diverse maternal and neonatal care scenarios, the ability to monitor and regulate one's 

thinking is crucial for safe and effective practice. Furthermore, healthcare professionals are 

expected to engage in lifelong learning to keep pace with advances in evidence-based practice, 

making metacognitive competence an important foundation for continuous professional 

development and high-quality patient care. 

Another possible explanation is that PBL creates opportunities for continuous reflection 

during learning activities. As students analyze problems, discuss alternative solutions, and 

evaluate evidence, they become more aware of their thinking processes. This reflective practice 

enables learners to develop greater control over their cognitive strategies and learning 

behaviors, ultimately strengthening metacognitive competence.20 

The results of this study provide valuable insights for curriculum development in 

midwifery education. As healthcare systems increasingly demand practitioners who can engage 

in evidence-based decision-making and lifelong learning, educational approaches that promote 

metacognitive competence should be prioritized. Integrating PBL into professional courses 

may provide students with opportunities to develop reflective, self-directed, and inquiry-based 

learning habits that extend beyond the classroom.21 Higher post-intervention scores observed 

among students in the PBL group suggest that this approach may support the development of 

higher-order thinking skills required for effective clinical reasoning and professional practice. 

Consequently, PBL may serve as a valuable pedagogical strategy for preparing future midwives 

to become independent learners and competent healthcare professionals. 

Despite the promising results, this study is constrained by its execution at a single 

institution, involving a relatively small sample size of 37 students and used a post-test-only 

design. Future studies should employ validated metacognitive instruments, adopt a pre-test–

post-test design, use clearly defined random allocation procedures, recruit larger multicenter 

samples, and control for relevant baseline characteristics, including prior academic 

achievement.   

Conclusion 

Problem-based learning was associated with significantly higher post-intervention 

metacognitive-skill scores among midwifery students compared with discussion-based 

learning. These findings suggest that PBL may strengthen students’ capacity to organize, 

oversee, and assess their own learning. However, because the study used a post-test-only 

design, the findings should be interpreted as a between-group association rather than definitive 

evidence of improvement from baseline. 
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ABSTRACT 

Introduction: Cervical cancer continues to pose a major public health challenge, particularly 

in low- and middle-income countries. Adolescent girls are the primary target group for 

prevention efforts, but their knowledge and attitudes about cervical cancer and its prevention 

are still limited. This study aimed to determine the effect of an interactive educational 

intervention on the knowledge and attitudes of adolescent girls. 

Method: This quasi-experimental study, with a one-group pretest–posttest design, involved 

87 adolescent girls aged 15–18 years selected through simple random sampling from a total 

of 500 students at SMAN 1 Pangkalan Baru, Central Bangka, Indonesia. The intervention 

consisted of a single 90-minute interactive educational session combining group 

presentations and discussions. Knowledge and attitudes were measured using a valid and 

reliable questionnaire (Cronbach's alpha of 0.772 and 0.743). Data were analyzed using the 

Wilcoxon signed-rank test. 

Results: After the intervention, all participants (100%) achieved high knowledge levels, and 

attitude scores improved significantly. Significant improvements were observed in 

knowledge (Z = −8.063; p < 0.001) and attitudes (Z = −3.135; p = 0.002), with large and 

medium effect sizes, respectively. 

Conclusion: An interactive educational intervention significantly improved adolescent girls' 

knowledge and attitudes regarding cervical cancer and its prevention. School-based health 

education has the potential to be an effective strategy to support cervical cancer prevention. 

 

Keywords: Attitudes, cervical cancer, educational intervention, knowledge 
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Introduction 

Cervical cancer remains a major public health problem worldwide. In 2022, an 

estimated 660,000 new cases and 350,000 deaths were reported, making it the fourth most 

common cancer among women globally.1 The impact of this disease is disproportionately 

allocated, with almost 90% of cases and 85% of fatalities arising in low- and middle-income 

nations, particularly in Sub-Saharan Africa, which exhibits the highest cervical cancer fatality 

rate.2 In several developing countries such as Ghana, Nigeria, and Sudan, cervical cancer ranks 

as the primary cause of cancer-induced fatalities in women.3–5 Indonesia persists in grappling 

with a considerable disease burden, having recorded approximately 36,964 new cases and 

20,708 fatalities in 2022, positioning the nation among nations with the highest incidence of 

cervical cancer globally.6 

The principal factor contributing to cervical cancer is Human Papillomavirus (HPV), 

accountable for over 99% of global cervical cancer instances.2,5 HPV is the predominant viral 

infection affecting the reproductive system, with the majority of women encountering the virus 

soon after initiating sexual activity.2 High-risk HPV variants, especially strains 16 and 18, are 

responsible for about 70% of cervical cancer instances.2,7 Nevertheless, cervical cancer is 

essentially a preventable disease through two main approaches: HPV vaccination and regular 

cervical screening to detect precancerous lesions before they progress to invasive cancer.3,5 

Scientific evidence shows that the HPV vaccine can prevent more than 75% of cervical cancer 

cases.2  

The World Health Organization (WHO) initiated the Global Strategy to Expedite the 

Eradication of Cervical Cancer in 2020, aiming for 90% of girls to be completely vaccinated 

against HPV by the age of 15, 70% of women to be screened with high-efficacy tests, and 90% 

of women diagnosed with cervical disease to receive treatment by 2030.8 However, actual 

global HPV vaccination coverage remains far below this target. The full-course vaccination 

coverage among adolescent girls aged 10–20 years was recorded at only 1.2% in Africa, 1.1% 

in Asia, and 31.1% in Europe in 2014.2 HPV vaccination coverage varies from 15% to 66.5% 

in Ethiopia, whereas Sudan's national immunization schedule does not currently contain HPV 

vaccination.2,5  

In line with the WHO targets, the Ministry of Health of the Republic of Indonesia aims 

to have 90% of 15-year-old girls vaccinated against HPV by 2030. This effort is being carried 

out through the School Children Immunization Month (Bulan Imunisasi Anak Sekolah, BIAS) 

program, which provides free HPV vaccines to fifth- and sixth-grade girls in elementary school. 

However, adolescent girls in high school are no longer targeted by this program, so vaccination 
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coverage in this group remains poorly documented and they may not be receiving optimal 

vaccination services.9 

The persistently low HPV vaccination coverage highlights challenges regarding public 

knowledge and attitudes toward HPV vaccination and cervical cancer prevention. These 

knowledge gaps are not limited to adolescents but are also evident among parents or guardians 

who play a role in vaccination-related decision-making. For example, a study in Sudan reported 

that more than half of the respondents were unaware that cervical cancer is preventable, while 

68% had never heard of a Pap smear.5 In Ethiopia, only 55.12% of adolescent girls have 

adequate knowledge about the HPV vaccine, while 45.34% hold a positive attitude toward 

vaccination.2 In Nigeria, more than 90% of adolescent girls in secondary school were unaware 

that HPV is the leading cause of cervical cancer before receiving educational interventions.4 A 

similar situation occurred in Japan, where HPV vaccination coverage among adolescent girls 

born after 2002 dropped dramatically to below 1% due to the spread of misinformation 

regarding the vaccine’s side effects. This situation led the Japanese government to suspend its 

active recommendation for HPV vaccination for eight years.10 

Adolescent girls are a strategically important target population in cervical cancer 

prevention efforts, as the HPV vaccine is most effective when administered before a person 

becomes sexually active.4,11 It is commonly acknowledged that one of the most successful and 

efficient methods for addressing this demographic at scale is through school-based educational 

initiatives.2,3 A study conducted in Ghana demonstrated that overall knowledge about cervical 

cancer improved significantly from 79.1% to 92.3% following a multimodal educational 

intervention comprising drama performance, PowerPoint presentation, a question-and-answer 

session, and the distribution of informational leaflets.3 Research in Nigeria confirmed that peer 

education was capable of raising the mean knowledge score from 12.94 to 53.74 following peer 

training in schools.4 In Turkey, a structured two-session health education program delivered 

over 12 weeks significantly improved HPV knowledge, health beliefs, and mothers' intention 

to vaccinate their daughters compared to the control group.11 

However, the relationship between increased knowledge and changes in attitude and 

vaccination behavior is not always clear. A randomized trial in Japan found that health literacy 

among participants improved regardless of the educational method used, whether print-based 

or social networking service-based, although between-group differences did not reach 

statistical significance.10 In Turkey, despite significant improvements in knowledge and 

vaccination intention, actual vaccination rates did not increase substantially due to affordability 

barriers.11 Additional factors such as urban versus rural residence, maternal education level, 
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access to digital information, socioeconomic status, and ethnicity have also been shown to 

significantly influence HPV vaccine uptake.2,7 A study representative of the national 

population in Brazil found that mothers’ educational attainment, access to cell phones, and 

sexual health education—each independently—were associated with a higher likelihood that 

adolescents would receive the HPV vaccine.7 

Several studies examining the effectiveness of educational interventions on adolescent 

girls’ knowledge and attitudes toward cervical cancer and its prevention have been conducted 

in various countries; however, the available evidence remains specific to certain contexts and 

has not yet yielded definitive conclusions.11 There is still a significant gap between awareness 

levels and actual preventive behaviors in many communities, underscoring the continued need 

for well-designed educational strategies tailored to specific population groups.3,5 It is widely 

believed that an early and accurate understanding of cervical cancer and its prevention can 

shape health-promoting mindsets and behaviors, which will benefit individuals well into 

adulthood.3  

However, evidence on the impact of educational interventions among adolescent girls 

in Indonesia, particularly in underserved areas, remains limited. Furthermore, data on 

adolescent girls' knowledge and attitudes toward cervical cancer prevention in Central Bangka 

Regency are scarce. Because SMAN 1 Pangkalan Baru has the largest female student 

population in the regency, SMAN 1 Pangkalan Baru is an important target for cervical cancer 

prevention initiatives. Therefore, this study was conducted to evaluate the effect of an 

interactive educational intervention on knowledge and attitudes toward cervical cancer and its 

prevention among adolescent girls at SMAN 1 Pangkalan Baru, Central Bangka, Indonesia. 

Methods 

This study used a quasi-experimental framework with a single-group pretest-posttest 

methodology to assess the impact of health education on knowledge and attitudes about 

cervical cancer and its prevention among adolescent girls. This design was chosen because the 

educational intervention was implemented as a school-based health promotion program 

intended for all eligible participants. Establishing a non-intervention control group was 

considered ethically inappropriate, as withholding evidence-based cervical cancer education 

from a subset of adolescent girls could limit their opportunity to receive potentially beneficial 

health information. Furthermore, the primary objective of this study was to assess immediate 

changes in knowledge and attitudes following an interactive educational intervention rather 

than to compare different intervention strategies. The pretest–posttest design allowed each 

participant to serve as her own control, thereby reducing between-subject variability and 
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enabling assessment of within-group changes after the intervention. Nevertheless, this design 

does not permit definitive causal inference because it lacks a comparison group to control for 

potential confounding factors, such as maturation, history, or concurrent exposure to other 

health information. To minimize the influence of external factors, the posttest was administered 

immediately after completion of the educational intervention, which consisted of a structured 

presentation and interactive group discussion. This limitation is further addressed in the 

Discussion section. 

The study was conducted at SMAN 1 Pangkalan Baru, Bangka Tengah Regency, 

Bangka Belitung Islands Province, Indonesia, between April and October 2025. The study 

population consisted of all female students enrolled at the school (N = 500). The minimum 

required sample size was calculated using the Slovin formula, n = N / (1 + N(e)²), with a margin 

of error (e) of 10%, yielding a minimum requirement of 84 participants. A total of 87 female 

students aged 15–18 years, exceeding the minimum required sample size, were subsequently 

selected from the sampling frame of 500 students using simple random sampling, conducted 

through a computer-generated random number list. 

The inclusion criteria were: (1) female students aged 15–18 years, (2) actively enrolled 

at SMAN 1 Pangkalan Baru, (3) had not received HPV vaccination, and (4) willing to 

participate in the study. Students with a history of chronic illness or immunocompromising 

conditions and those who had previously received HPV vaccination were excluded. 

This educational intervention was conducted using an interactive learning approach 

consisting of a structured presentation followed by a group discussion session. The intervention 

took place in a single 90-minute session, comprising a 45-minute PowerPoint-based 

presentation followed by a 45-minute facilitated group discussion. All 87 participants took part 

in the intervention together in a single large group session. The presentation was delivered by 

one of the researchers, a midwifery instructor with expertise in reproductive health. During the 

subsequent discussion session, four facilitators, including the keynote speaker, were involved 

in answering questions and facilitating discussions among the participants. All facilitators were 

midwifery instructors with expertise in midwifery, reproductive health, and public health. 

Participants were encouraged to actively engage in the learning process by sharing their 

opinions, asking questions, and discussing misconceptions and facts related to cervical cancer 

and its prevention. This interactive approach is intended to increase participant engagement 

and facilitate a better understanding of the educational material. This educational intervention 

material includes an explanation of cervical cancer, risk factors, clinical signs and symptoms, 

HPV infection, HPV vaccination, and steps to prevent cervical cancer, and is presented using 
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a standardized PowerPoint presentation to ensure consistency of content among all participants. 

Participants first completed a pretest questionnaire assessing their baseline knowledge 

and attitudes. Following the pretest, the educational session was conducted, and participants 

were encouraged to actively engage through discussion and questions. Immediately after the 

educational session, participants completed the posttest questionnaire. 

Participants' knowledge about cervical cancer and HPV vaccination was assessed using 

a 12-item structured multiple-choice questionnaire adapted from Ambarwulan, where each 

item had one correct answer. One point was awarded for each correct answer, while incorrect 

answers and "don't know" responses received a score of zero. Based on the total score obtained, 

knowledge levels were classified into three categories: low (≤4), moderate (5–8), and high (>8). 

In addition, attitudes toward cervical cancer prevention and HPV vaccination were measured 

using a separate five-item instrument, also adapted from Ambarwulan, using a five-point Likert 

scale ranging from strongly disagree (0) to strongly agree (4).12 For descriptive purposes, total 

attitude scores (range 0–20) were divided into three approximately equal categories: poor 

(score 0–6), fair (score 7–13), and good (score 14–20); the bivariate analysis comparing pretest 

and posttest scores was conducted using the continuous (numeric) scores. 

As validity and reliability data for these instruments were not reported in the source 

publication, the psychometric properties of both questionnaires were evaluated by the 

researcher using baseline (pretest) responses from all 87 participants. Item validity was 

assessed using corrected item–total correlation, and internal consistency was evaluated using 

Cronbach's alpha. All knowledge items demonstrated satisfactory validity (corrected item–total 

correlation > 0.201), with acceptable internal consistency (Cronbach's alpha = 0.772). For the 

attitude questionnaire,  four of the five items met the corrected item–total correlation criterion 

(≥0.30), with acceptable internal consistency for the attitude questionnaire (Cronbach's alpha 

= 0.743). 

Statistical analysis was performed with IBM SPSS Statistics version 27. Participant 

characteristics and study variables were described using descriptive statistics, with continuous 

variables reported as means and standard deviations, and categorical variables—including the 

descriptive categorization of knowledge and attitude scores—reported as frequencies and 

percentages. The Kolmogorov-Smirnov test was applied separately to examine whether the 

distributions of knowledge and attitude scores met the assumption of normality, which is 

considered appropriate for the present sample size (n = 87). For each variable, if the pretest and 

posttest scores were normally distributed, the paired-samples t-test was used to compare mean 

scores; if the data were not normally distributed, the Wilcoxon signed-rank test was used to 
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compare median scores. Statistical significance was set at p < 0.05.  

Ethical approval for this study was granted by the Health Research Ethics Committee 

of Poltekkes Kemenkes Pangkal Pinang, Ministry of Health (No. 078/EC/KEPK-

PKP/IX/2025). Institutional permission to conduct the study was obtained from the school 

administration of SMAN 1 Pangkalan Baru prior to data collection. As all participants were 

under 18 years of age, written informed consent was obtained from both the participants and 

their parents or legal guardians following a full explanation of the study. Participation was 

voluntary, and participants could withdraw at any time without penalty. Confidentiality of 

participant information was maintained throughout the study through anonymized data coding 

and secure data storage. 

Result 

A total of 87 adolescent girls completed all phases of the study and were included in 

the final analysis. The findings presented below describe changes in knowledge and attitudes 

toward cervical cancer and its prevention observed before and after the educational intervention 

and evaluate the intervention's effectiveness in improving both outcomes. 

A total of 87 adolescent girls participated in this study. Based on age, 44 respondents 

(50.6%) were in the 15–16 years age group, and 43 respondents (49.4%) were in the 17–18 

years age group. In terms of grade level, 44 respondents (50.6%) were in Grade X (tenth grade), 

and 43 respondents (49.4%) were in Grade XI (eleventh grade). Regarding prior exposure to 

information on cervical cancer and HPV vaccination, 66 respondents (75.9%) had previously 

received related information, while 21 respondents (24.1%) had never been exposed to such 

information. Table 1 presents the characteristics of the respondents. 

Table 2 presents the distribution of knowledge and attitude categories before and after 

the educational intervention. Before the educational intervention, most respondents had a 

moderate level of knowledge (66.7%), followed by high (17.2%) and low knowledge (16.1%). 

After the intervention, all respondents (100%) achieved a high level of knowledge. Regarding 

attitudes toward cervical cancer and its prevention, most respondents had a fair attitude before 

the intervention (62.1%), followed by a good attitude (35.6%) and a poor attitude (2.3%). After 

the educational intervention, the proportion of respondents with a good attitude increased from 

35.6% to 44.8%, while the proportion of those with a poor attitude decreased from 2.3% to 

1.1%. 
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Table 1. Characteristics of respondents (N=87). 

Characteristics n % 

Age   

15-16 years  44 50.6 

17-18 years  43 49.4 

Grade level    

Grade X 44 50.6 

Grade XI 43 49.4 

Prior Information 

Exposure 

  

Previously exposed 66 75.9 

Never exposed 21 24.1 

 

Table 2. Distribution of knowledge and attitude categories before and after educational 

intervention (N=87). 

Variable Pretest n (%) Posttest n (%) 

Knowledge Level    

Low  14 (16.1) 0 (0.0) 

Medium  58 (66.7) 0 (0.0) 

Height  15 (17.2) 87 (100) 

Attitude    

Less  2 (2.3) 1 (1.1) 

Enough  54 (62.1) 47 (54.0) 

Good  31 (35.6) 39 (44.8) 

 

Table 3 shows that the median knowledge score increased from 7.00 (range: 0–11; IQR: 

6–8) before the educational intervention to 11.00 (range: 9–22; IQR: 11–13) after the 

intervention. Similarly, the median attitude score increased from 12.00 (range: 6–17; IQR: 10–

14) before the intervention to 13.00 (range: 3–18; IQR: 12–15) after the intervention. 

Based on Table 4, the results of the normality test show that all variables produce p-

values below 0.05, indicating that the data do not follow a normal distribution. Therefore, the 

non-parametric Wilcoxon signed-rank test was used to evaluate the effect of educational 

interventions on knowledge and attitudes. 
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Table 3. Descriptive statistics of knowledge and attitude scores before and after educational 

intervention. 

Variable Median (Min-Max) IQR (Q1-Q3) 

Knowledge    

Pretest Knowledge 7.00 (0-11) 6-8 

Posttest Knowledge 11.00 (9-22) 11-13 

Attitude    

Pretest Attitude 12.00 (6-17) 10-14 

Posttest Attitude 13.00 (3-18) 12-15 

 

Table 4. Normality test of knowledge and attitude scores. 

Variable  p-value 

Knowledge  Before education <0.001* 

 After education <0.001* 

Attitude  Before education 0.006* 

 After education <0.001* 

Kolmogorov smirnov test. *Significant at p < 0.05. 

Based on Table 5, it shows that there was a statistically significant increase in 

knowledge after the educational intervention (Z = −8.063; p < 0.001). Likewise, there was a 

significant increase in attitude scores following the intervention (Z = −3.135; p = 0.002). These 

findings suggest that knowledge and attitude scores were significantly higher following the 

educational intervention. 

Table 5. Effect of educational intervention on knowledge and attitude scores. 

Variable Pretest 

Median 

(IQR) 

Posttest 

Median 

(IQR) 

Z p-value 

Knowledge  7.00 (6-8) 11.00 (11-13) -8.063 <0.001* 

Attitude  12.00 (10-14) 13.00 (12-15) -3.135 0.002* 

Wilcoxon Signed Rank Test. *Significant at p < 0.05. 

 The magnitude of the educational intervention was further assessed using effect size 

analysis. The intervention demonstrated a large effect on knowledge improvement (r = 0.86) 

and a moderate effect on attitude improvement (r = 0.34). These findings indicate that the 
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observed increase in knowledge scores was of substantial practical magnitude, while the 

increase in attitude scores was of moderate practical magnitude. Effect size of educational 

intervention on knowledge and attitude scores are presented in Table 6.  

Table 6. Effect size of educational intervention on knowledge and attitude scores. 

Variable Z Effect Size (r) Interpretation 

Knowledge -8.063 0.86 Large effect 

Attitude -3.135 0.34 Moderate effect 

Note: Effect size (r) was calculated using the formula r = |Z|/√N, where N = 87. 

Discussion 

The findings of this study indicate that adolescent girls' knowledge and attitudes 

regarding cervical cancer and its prevention significantly improved after the educational 

intervention, compared to baseline. After the intervention, all respondents were classified as 

"highly knowledgeable," with a statistically significant increase in attitude scores. Furthermore, 

the large effect size observed for knowledge and the moderate effect size for attitude suggest 

that these improvements have practical significance beyond mere statistical significance for 

adolescent girls' understanding and attitudes toward cervical cancer prevention. Overall, these 

findings highlight reproductive health education as a key strategy in promotion and prevention 

efforts aimed at reducing the future burden of cervical cancer. 

Knowledge improvement following the educational intervention 

Prior to the intervention, pre-test results indicated that most respondents had moderate 

knowledge about cervical cancer and its prevention, while a small proportion still showed low 

knowledge. These findings indicate an overall limited understanding of cervical cancer and its 

prevention among young women at an early stage. This limited knowledge may be due to 

limited access to reproductive health information, inadequate coverage of cervical cancer 

topics in educational institutions, and the persistence of several misconceptions about the 

disease and its prevention efforts. 

The post-test results showed that all respondents fell into the high knowledge category, 

and the median knowledge score increased significantly. These results indicate that adolescent 

girls’ understanding of cervical cancer, its risk factors, symptoms, and preventive measures—

including healthy lifestyle practices and HPV vaccination. The large effect size (r = 0.86) 

indicates that the magnitude of the observed increase in knowledge scores was substantial. 

These findings align with prior research demonstrating that educational interventions 
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can enhance knowledge related to cervical cancer prevention. A school-based education 

program in Ghana increased students’ knowledge from 79.1% to 92.3%, while peer-led 

education in Nigeria and school-based education in Kenya were also shown to increase 

adolescents’ knowledge of cervical cancer.3,4,13 A study in Indonesia showed that a board-

game-based HPV vaccine education intervention significantly improved knowledge about 

HPV vaccination among adolescent girls.14 This highlights the necessity of implementing 

structured health education programs to improve knowledge of and acceptance toward the HPV 

vaccine. The consistency of these findings suggests that structured and interactive health 

education is effective in increasing adolescents’ knowledge of cervical cancer across various 

contexts. Nevertheless, the improvement observed in this study appears more substantial than 

that reported in some earlier studies. This difference is likely influenced by participants’ 

baseline knowledge levels, the methods and duration of the interventions, and the 

characteristics of the study populations. 

The improvement observed in the present study may be attributed to the interactive 

teaching strategy used. The use of PowerPoint slides likely helped present information in a 

more visually accessible way, while discussion and question-and-answer sessions may have 

encouraged active participation, clarification of misconceptions, and better retention of 

material. This is consistent with evidence that engaging and interactive formats can strengthen 

learning outcomes and improve both knowledge and preventive attitudes.14,15 

These findings support the use of school-or community-based educational interventions 

as an effective approach to raising awareness about cervical cancer prevention among 

adolescent girls. These interventions are particularly important in settings where limited 

knowledge about cervical cancer and misconceptions regarding HPV and vaccination remain 

common. Integrating interactive health education into adolescent reproductive health programs 

can contribute to greater acceptance of HPV vaccination and stronger efforts to prevent cervical 

cancer.3,13,16 

Attitude improvement following the educational intervention 

This study showed a significant improvement in attitudes following the educational 

intervention, although the effect size was moderate (r = 0.34). These results indicate that 

changes in attitudes occur more slowly than increases in knowledge because attitudes are 

influenced not only by information but also by an individual’s beliefs, perceptions, and 

experiences. 

According to attitude formation theory, knowledge is a predisposing factor that plays a 

role in shaping attitudes. A better understanding of cervical cancer and its prevention can 
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increase awareness of disease risks and the importance of preventive measures, thereby 

fostering more positive attitudes. Previous research has also shown that increased knowledge 

plays a crucial role in improving attitudes toward HPV vaccination and adherence to cervical 

cancer screening.17,18 Among adolescents, Higher knowledge levels are also linked to greater 

acceptance of the HPV vaccine and improved adherence to screening recommendations.19 

These findings align with studies reporting that educational interventions can improve 

knowledge, attitudes, and intentions regarding cervical cancer prevention and HPV vaccination 

acceptance.20 The improvement in attitudes observed in this study was likely influenced by the 

interactive educational methods used. Discussions and question-and-answer sessions provided 

participants with the opportunity to express their opinions, ask questions, and seek clarification. 

This process helped participants better understand the information and fostered more positive 

attitudes toward cervical cancer prevention. Ongoing exposure to health information can also 

encourage preventive behaviors, such as HPV vaccination acceptance and participation in 

screening.21 

However, increased knowledge is not always followed by changes in attitudes or 

behavior. A study in Turkey showed that structured education increased mothers’ knowledge 

and intention to provide the HPV vaccine but did not increase vaccination coverage due to cost 

barriers.11 Similar findings were observed in this study, where cost remains one of the barriers 

to HPV vaccination. Moreover, studies conducted in Japan and China suggest that HPV vaccine 

acceptance is shaped not only by knowledge levels but also by social norms, financial cost, and 

accessibility of health services.21 Therefore, health education must be supported by policies 

that improve affordability and access to the HPV vaccine so that changes in knowledge can be 

followed by changes in attitudes and behavior. 

The intervention in this study employed an interactive learning approach that combined 

multimedia presentations with question-and-answer discussions. This approach is participant-

centered because participants did not merely receive information passively but were also 

actively engaged in the learning process. Previous research has shown that interactive 

educational forums involving two-way communication and group discussions can increase 

participant engagement and improve understanding of health information.20 Therefore, 

interactive educational methods can serve as an effective strategy within reproductive health 

promotion programs targeting adolescents. 

The findings of this study have practical implications: education about cervical cancer 

and its prevention needs to be continuously integrated into reproductive health programs in 

schools. Providing education starting in adolescence is expected to raise awareness of the 
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importance of behaviors that prevent cervical cancer, including maintaining reproductive 

health and increasing acceptance of HPV vaccination in the future. 

This study has several strengths, namely the use of a pretest-posttest design, the 

measurement of two important outcomes—knowledge and attitude—and the use of an 

interactive educational approach that demonstrated a large effect size on knowledge 

improvement. In addition, the use of numerical scores as the primary analysis method allows 

for more sensitive detection of changes compared to the use of categorical data alone. 

However, this study also has several limitations. It employed a single-group pretest-

posttest design without random assignment to a control group; thus, the influence of external 

factors and potential confounding variables could not be fully eliminated or attributed to the 

intervention. The relatively small sample size (n = 87), drawn from a single school, limits the 

generalizability of these findings to the broader adolescent population. Assessments were 

conducted immediately after the intervention, so this study could not evaluate the long-term 

retention of knowledge and attitudes. Therefore, future research is recommended to include a 

randomized control group, a larger and more diverse sample, and follow-up assessments to 

evaluate the sustainability of the educational effects.   

Conclusion 

This study showed that adolescent girls' knowledge and attitudes toward cervical cancer 

and its prevention significantly improved after participating in an interactive educational 

intervention, although the single-group pre-test-post-test design without a control group 

precludes definitive causal conclusions. These findings suggest that school-based interactive 

health education is an effective strategy for increasing adolescent awareness and fostering 

positive attitudes toward cervical cancer prevention. Future research using a controlled study 

design and a longer follow-up period is recommended to evaluate the long-term sustainability 

of this educational effect. 
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CASE REPORT Open Access 

ABSTRACT 

Triple negative breast cancer (TNBC) is an aggressive subtype characterized by rapid 
progression, early recurrence, and limited targeted therapies. Neoadjuvant chemotherapy 
(NACT) is standard in locally advanced TNBC to improve resectability and assess tumor 
response. Immediate breast reconstruction (IBR) after NACT was historically approached 
with caution because of concerns regarding wound complications, treatment delay, and 
oncologic safety; growing evidence, however, now supports its oncologic safety when 
patients are carefully selected, so that the clinically relevant question has shifted from 
whether IBR should be offered to how candidates should be chosen. A 49 years old woman 
presented with a 6 × 8 cm ulcerated right breast mass and ipsilateral axillary 
lymphadenopathy. Biopsy confirmed grade II invasive carcinoma of no special type (NST), 
ER/PR/HER2 negative. After three cycles of cyclophosphamide, doxorubicin, and paclitaxel, 
a partial clinical response was achieved. She underwent modified radical mastectomy with 
axillary dissection and immediate pedicled latissimus dorsi (LD) flap reconstruction for an 8 
× 18 cm defect. Final pathology showed residual disease with Miller–Payne grade 3 response 
and negative lymph nodes. Recovery was uneventful, and adjuvant therapy commenced 
without delay. With appropriate patient selection, negative margins, and multidisciplinary 
planning, immediate LD flap reconstruction can provide reliable coverage in high risk fields 
without compromising oncologic outcomes. This case supports the feasibility and oncologic 
prudence of immediate LD flap reconstruction after NACT in selected patients with locally 
advanced TNBC, while underscoring that broader conclusions require validation beyond a 
single case. 
 
Keywords: Breast reconstruction, latissimus dorsi flap, neoadjuvant chemotherapy, triple 
negative breast cancer 
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Introduction 

Triple negative breast cancer (TNBC) is a highly aggressive molecular subtype defined 

by rapid proliferation, early recurrence, and the absence of actionable hormone or HER2 

targets, contributing disproportionately to breast cancer-related mortality.1,2 TNBC accounts 

for approximately 10–15% of all breast cancers and presents significant therapeutic challenges, 

especially in the locally advanced setting.2 Neoadjuvant chemotherapy (NACT) is now a 

central component of treatment for operable, locally advanced TNBC, facilitating tumor 

downstaging, in vivo assessment of chemosensitivity, and improved surgical resectability.3 

Standard NACT regimens typically combine an anthracycline (doxorubicin or epirubicin) with 

a taxane (paclitaxel or docetaxel); the addition of a platinum agent, most commonly 

carboplatin, further increases pathological complete response rates, particularly among 

BRCA1/2 mutation carriers, although its effect on long term event free and overall survival 

remains under active investigation.4 Pathological complete response (pCR) following NACT 

is a validated surrogate endpoint for improved disease free survival (DFS), event free survival 

(EFS), and overall survival (OS) in TNBC.3,5 However, pCR rates remain suboptimal, typically 

ranging from 40–55%, and a substantial proportion of patients still require extensive 

mastectomy, resulting in soft tissue deficits and reconstructive challenges.5,6 

The physical and psychological consequences of mastectomy have prompted the 

development of (IBR), which has been shown to improve body image and quality of life 

without diminishing patient satisfaction.7 Patients with locally advanced TNBC have 

historically been regarded as high risk candidates for IBR because of their elevated risk of 

locoregional and distant recurrence, the aggressive biology of the tumor, and the frequent need 

for intensive adjuvant therapy, factors that raise theoretical concerns about masking recurrence, 

delaying systemic treatment, and impairing wound healing in an already chemotherapy 

exposed field.8,9 Achievement of pCR should inform, rather than solely dictate, the decision to 

pursue IBR; the choice of reconstructive strategy is more directly guided by the extent of the 

post mastectomy defect, confirmation of negative margins, the quality of the remaining skin 

and soft tissue, the anticipated need for post mastectomy radiotherapy (PMRT), and the 

patient's overall fitness for a combined oncologic reconstructive procedure.9,10 Accumulating 

evidence from recent series and meta analyses indicates that immediate autologous 

reconstruction after NACT, including with the latissimus dorsi (LD) flap, can be performed 

with acceptable complication rates and without adverse effects on DFS or OS, provided that 

patient selection and multidisciplinary planning are rigorous, evidence that has shifted the 

clinical debate from whether IBR should be offered at all toward how candidates should best 
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be selected.8-10 Among autologous techniques, the LD flap is recognized as a reliable and 

versatile option, providing consistent vascularity, acceptable donor site morbidity, and 

adaptability to a wide range of chest wall defects.7,10 

This is particularly relevant for patients anticipated to require PMRT, which is 

commonly indicated after mastectomy for locally advanced disease: pedicled autologous flaps 

such as the LD flap are more resistant to radiation induced fibrosis and capsular contracture 

than implant based reconstructions, carry a lower risk of infection and implant exposure in a 

previously irradiated or chemotherapy exposed field, and provide durable, well vascularized 

soft tissue coverage even for large or ulcerated defects.10,11 Advanced imaging modalities, 

particularly contrast enhanced breast MRI, may further refine candidate selection by providing 

a more accurate estimate of residual disease burden after NACT than clinical examination 

alone, supporting both the timing of surgery and the oncologic rationale for proceeding with 

immediate reconstruction.12 The intersection of locally advanced TNBC, NACT, and 

immediate LD flap reconstruction therefore represents a complex yet increasingly relevant 

clinical scenario. This case report aims to illustrate the feasibility and oncologic prudence of 

immediate LD flap reconstruction following NACT in locally advanced TNBC and to 

contribute to the still limited body of evidence regarding the oncologic safety and 

reconstructive outcomes of IBR in this high risk population, emphasizing the balance between 

optimal cancer control and restoration of physical and psychological wellbeing. 

Case 

A 49 years old woman presented with a progressively enlarging mass in the right breast 

that had been noticed approximately one year prior to presentation. The mass initially appeared 

as a small, marble sized lump and enlarged rapidly over six months, eventually reaching the 

size of a hand ball. As the tumor progressed, ulceration developed at the central portion of the 

breast, accompanied by malodor. There were no associated respiratory symptoms, bone pain, 

or constitutional complaints. The patient had no personal or family history of malignancy. Her 

gynecologic history included menarche at 12 years of age, three full term pregnancies with 

breastfeeding for up to two years, and menopause at the time of presentation. Her medical 

history was notable for well controlled hypertension treated with amlodipine. 

On physical examination, the patient was in moderately ill condition with a Karnofsky 

performance status of 70%. Examination of the right breast revealed a firm, irregular, 

nontender mass measuring approximately 6 × 8 cm, with poorly defined margins (Figure 1A). 

The nipple areolar complex and a large portion of the breast skin showed evidence of healed 

ulceration consistent with a previously fungating carcinoma, along with residual satellite 
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nodules. Palpation of the right axilla identified a single mobile lymph node at level I measured 

approximately 3 cm in diameter, without matting or fixation to surrounding structures. 

Examination of the left breast and contralateral axilla was unremarkable. No signs of distant 

metastasis were identified on general physical examination. 

 
Figure 1. Preoperative clinical presentation and imaging findings. (A) Clinical photograph of 

the right breast demonstrating a centrally ulcerated lesion with surrounding skin changes 

consistent with locally advanced breast carcinoma. (B) Breast ultrasonography (red circles) 

showing irregular hypoechoic masses with heterogeneous echotexture, categorized as BI-

RADS 6, suggestive of biopsy proven malignancy. 

Breast ultrasonography demonstrated multiple masses in the right breast consistent with 

BI-RADS 6 lesions, along with multiple enlarged right axillary lymph nodes at level I (Figure 

1B). The left breast was within normal limits. Chest radiography and abdominal 

ultrasonography showed no evidence of distant metastatic disease. Routine laboratory 

investigations, including complete blood count, renal and hepatic function tests, and 

coagulation profile, were within acceptable limits for surgical intervention, with no evidence 

of systemic inflammatory or metabolic derangement. 

An incisional biopsy of the breast lesion revealed NST with moderate differentiation 

(histopathological grade II) (Figure 2A). Immunohistochemical analysis showed negative 

expression of estrogen receptor, progesterone receptor, and HER2, consistent with TNBC 

(Figure 2B); Ki 67 immunohistochemical staining had not yet been performed at the time of 

reporting and was recommended in the most recent pathology evaluation for further assessment 

of tumor proliferative activity. The patient subsequently underwent NACT consisting of 
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cyclophosphamide, doxorubicin, and paclitaxel for three cycles. Response to NACT was 

assessed clinically through serial breast and axillary examination, corroborated by breast 

ultrasonography prior to surgery; formal radiological restaging with contrast enhanced imaging 

was not performed in this setting, which is acknowledged as a limitation of the pre surgical 

work up. A partial clinical response was achieved. 

 
Figure 2. Histopathological and immunohistochemical findings from the tumor specimen. 

(A) Hematoxylin and eosin (H&E) staining showing NST, histological grade II, with marked 

nuclear pleomorphism, brisk mitotic activity, an infiltrative growth pattern, and a moderate 

desmoplastic stromal response (original magnification ×200–400; scale bars not available in 

the original photomicrographs). (B) Immunohistochemical staining demonstrating absence of 

nuclear staining for estrogen receptor (ER) and progesterone receptor (PR) (positivity 

threshold ≥1% of tumor nuclei per current ASCO/CAP guidelines) and absence of 

membranous HER2 staining (score 0 per ASCO/CAP HER2 testing criteria), consistent with 

TNBC. 

Following neoadjuvant therapy, the patient underwent right modified radical 

mastectomy with axillary lymph node dissection, followed by immediate reconstruction using 

a pedicled LD flap to address a post mastectomy chest wall defect measuring approximately 8 

× 18 cm. Preoperative skin marking of the LD flap was performed with the patient in the sitting 

position to delineate the anterior, posterior, superior, and inferior borders of the LD muscle. A 

skin island measuring approximately 20 × 10 cm was designed obliquely over the muscle, 
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oriented to allow adequate rotation to the anterior chest wall while facilitating primary closure 

of the donor site (Figure 3A). Surface markings of the anticipated mastectomy margins and 

chest wall defect were made concurrently (Figure 3B). 

 
Figure 3. Preoperative surgical planning and flap design. (A) Preoperative marking of the LD 

flap on the donor site, outlining the muscle borders and planned skin island. (B) Surface 

marking of mastectomy margins and anticipated chest wall defect prior to reconstruction. 

After completion of the mastectomy, the patient was repositioned into a lateral 

decubitus position to allow access to the donor site. The ipsilateral arm was abducted to no 

more than 90 degrees and supported appropriately to prevent brachial plexus and ulnar nerve 

injury. A skin incision was made according to the preoperative markings, and subcutaneous 

dissection was carried out to expose the underlying LD muscle. 

The muscle was dissected free from its surrounding attachments, separating it laterally 

from the serratus anterior muscle, medially from the paraspinal and thoracolumbar fascia, 

superiorly from the fibers of the trapezius muscle, and inferiorly from the teres major muscle 

(Figure 4A). Dissection was performed predominantly with sharp technique using 

Metzenbaum scissors along the fascial and myofascial planes, combined with blunt finger 

dissection of the loose areolar tissue overlying the neurovascular pedicle to minimize thermal 

or traction injury. The muscle was harvested together with a thin layer, approximately 0.5–1 

cm, of overlying subcutaneous fat to preserve the subdermal vascular plexus supplying the skin 

island. The thoracodorsal vascular pedicle was identified at its entry point on the deep surface 

of the muscle, following standard anatomical landmarks along the lateral border of the LD, and 

was dissected and meticulously preserved to maintain flap viability; pedicle integrity was 
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confirmed visually and by palpation of pulsatile flow. Adequate pedicle length and mobility 

were confirmed to ensure tension free transfer (Figure 4B). Once the flap was fully mobilized, 

a subcutaneous tunnel was created from the donor site to the anterior chest wall. The flap was 

then rotated anteriorly through the tunnel, taking care to avoid kinking or compression of the 

vascular pedicle. 

 
Figure 4. Intraoperative flap harvest and mobilization. (A) The LD muscle flap dissected and 

elevated from the donor site, demonstrating the skin island and underlying muscle prior to 

full mobilization. (B) The flap fully mobilized on its thoracodorsal vascular pedicle, 

confirming adequate pedicle length and viability prior to transfer through the subcutaneous 

tunnel to the chest wall defect. 

Flap viability was assessed intraoperatively based on skin and muscle color, capillary 

refill, and brisk dermal bleeding at the flap margins; perfusion of the distal skin paddle was 

further confirmed by confirmed by brisk bleeding from a small superficial incision at the flap 

edge before final inset. The LD flap was inset into the chest wall defect and fixed 

circumferentially to the wound margins, with additional quilting sutures placed between the 

flap and the underlying chest wall using interrupted absorbable sutures to obliterate dead space 

and reduce shear forces, thereby lowering the risk of seroma formation. Two closed suction 

drains, one at the donor site and one at the recipient site, were placed and maintained until 

output fell below 30 mL over 24 hours. The donor site was closed primarily in layers and 

covered with a well padded compression dressing, and the ipsilateral shoulder was immobilized 

in a sling for the initial postoperative days to protect the pedicle and minimize donor site shear. 

The recipient site skin was closed without tension. 
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The patient was returned to the supine position, and final inspection confirmed adequate 

flap perfusion and satisfactory wound closure (Figure 5A). Histopathological examination of 

the surgical specimen demonstrated residual invasive carcinoma with post chemotherapy 

changes, showing a 30–40% reduction in tumor cellularity consistent with Miller-Payne grade 

3 response. No metastatic carcinoma was identified in the excised axillary lymph nodes, which 

showed features of sinus histiocytosis on histopathological examination (not separately 

illustrated). The final pathological staging confirmed locally advanced TNBC without evidence 

of distant spread. The postoperative course was uneventful, with satisfactory wound healing 

and preserved flap viability, allowing timely continuation of adjuvant oncologic management 

(Figure 5B). 

 
Figure 5. Immediate postoperative and follow up outcomes. (A) Immediate postoperative 

appearance following inset of the pedicled LD flap, demonstrating adequate flap perfusion 

and primary donor site closure. (B) Postoperative follow up showing satisfactory chest wall 

contour restoration and preserved upper limb mobility. 

Discussion 

This case illustrates the oncologic risks inherent to locally advanced TNBC presenting 

as an ulcerated, fungating tumor, clinical features that have historically raised concerns 

regarding infection, impaired wound healing, and the safety of immediate reconstruction, 

reinforcing the perception that surgery in this context occurs at the “edge” of oncologic safety.9 

In the present patient, three cycles of anthracycline/taxane based NACT produced a partial 

clinical response sufficient to permit a margin negative mastectomy, which, together with the 

absence of nodal metastasis on final pathology, provided the oncologic basis for offering 
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immediate rather than delayed reconstruction. 

Immediate reconstruction can be considered oncologically acceptable when several 

criteria are met: a documented response to NACT, achievement of negative surgical margins, 

absence of comorbidities that could impair healing, adequate soft tissue coverage, and a low 

likelihood that adjuvant therapy will be meaningfully delayed.1,11 Several of these criteria were 

met in this case: the patient demonstrated a clinical response to NACT, negative surgical 

margins were achieved, her performance status permitted a combined procedure, and 

postoperative recovery allowed adjuvant therapy to proceed without clinically significant 

delay. Appropriate patient selection for IBR after NACT further requires careful evaluation of 

nodal status, performance status, and the patient's ability to tolerate both complex surgery and 

subsequent adjuvant therapy;13 multidisciplinary decision making was accordingly central to 

balancing oncologic safety with the patient centered benefit of avoiding a staged 

reconstruction. 

The LD flap was selected for this patient based on its well established reliability, robust 

vascularity, and versatility in covering moderate to large chest wall defects such as the 8 × 18 

cm defect encountered here.9,14 Its pedicled blood supply confers resilience in tissue previously 

exposed to systemic chemotherapy, an important consideration given the extent of prior tumor 

ulceration and skin compromise. Although implant based reconstruction is commonly 

performed, it carries a higher risk of infection, implant exposure, and wound complications in 

compromised fields, particularly in patients anticipated to receive PMRT, as this patient 

was.12,14 Compared with abdominally based free flaps, which may be limited by patient 

comorbidities, prior abdominal surgery, or operative complexity, the LD flap offered 

dependable coverage with lower technical demands and shorter operative time, factors that 

favored this approach for this particular patient. 

A major concern surrounding immediate reconstruction in locally advanced TNBC is 

the potential delay of adjuvant therapy, which may adversely affect disease free and overall 

survival, particularly in this aggressive subtype.15 In this case, postoperative recovery was 

uneventful, flap viability was preserved, and adjuvant treatment was initiated without clinically 

significant delay. This experience aligns with published evidence demonstrating that 

immediate autologous reconstruction, including LD flap reconstruction, does not inherently 

delay adjuvant chemotherapy when perioperative management is optimized.11,12 This case is 

consistent with published evidence suggesting that immediate reconstruction can be 

oncologically safe in carefully selected patients and are consistent with the broader literature 

indicating that time to adjuvant chemotherapy, rather than the reconstructive procedure itself, 
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is a key determinant of outcome in TNBC.15 

Beyond oncologic safety, immediate reconstruction offers meaningful psychosocial and 

functional benefits. For patients presenting with previously ulcerated or fungating tumors, 

restoration of chest wall integrity and body contour plays a critical role in psychological 

recovery and quality of life.9 In this case, the LD flap provided durable soft tissue coverage 

and an acceptable aesthetic outcome, supporting functional recovery without compromising 

cancer control.14 

Future patient selection may also incorporate emerging biomarkers, further refine 

patient selection for immediate reconstruction in locally advanced TNBC. Tumor infiltrating 

lymphocytes (TILs) have gained attention as prognostic and predictive markers in TNBC: 

higher stromal TIL density in the pre-treatment biopsy is associated with a greater likelihood 

of pCR to NACT, while higher residual TIL density after NACT is independently associated 

with improved recurrence free and overall survival, even among patients with residual 

disease.16 In the present case, formal TIL quantification was not performed, but incorporating 

this parameter into future practice could help identify which patients with residual disease after 

NACT still carry a favorable enough prognosis to justify immediate, rather than delayed, 

reconstruction, potentially serving as an adjunct to Miller–Payne grading and margin status in 

multidisciplinary decision making. Germline BRCA1/2 mutation status is similarly relevant, 

as carriers often demonstrate enhanced sensitivity to platinum-based chemotherapy and may 

achieve higher pCR rates with platinum containing regimens;4 pre-treatment knowledge of 

BRCA status may therefore help anticipate the extent of tumor regression before NACT and 

inform reconstructive planning. Importantly, accumulating evidence indicates that, with 

appropriate patient selection, immediate autologous reconstruction after NACT does not 

increase complication rates, delay adjuvant therapy, or compromise oncologic outcomes.13,17 

Conclusion 

Immediate autologous reconstruction with a pedicled LD flap can be feasible from an 

oncologic and reconstructive perspective in selected patients with locally advanced triple-

negative breast cancer following neoadjuvant chemotherapy NACT, but this conclusion must 

be interpreted cautiously given the absence of comparative data and the limited follow-up 

inherent to a single case report. Successful application of this approach depends on careful 

patient selection, confirmation of negative surgical margins, adequate control of systemic 

disease, and close multidisciplinary coordination among surgical oncology, plastic surgery, and 

medical oncology teams to ensure that adjuvant therapy timelines are preserved. When these 

conditions are met, the LD flap offers reliable vascularized coverage for extensive chest wall 
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defects, even in previously ulcerated or chemotherapy-exposed fields, while also providing 

meaningful reconstructive advantages, including durable defect coverage, preserved upper-

limb function, and improved body image and quality of life. Although broader conclusions 

cannot be drawn from a single case, and longer-term oncologic follow-up in this patient 

remains necessary, this report adds to the limited evidence base supporting immediate LD flap 

reconstruction in patients at the margins of conventional reconstructive indications when 

guided by strict patient selection and multidisciplinary judgment. 
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