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ABSTRACT

Objective. This study aimed to investigate the determinants linked to stunting among infants and young children aged 
0-23 months in the Fourth District of Camarines Sur.

Methods. An analytical cross-sectional study was conducted among 628 primary caregivers with infants and young 
children aged 0-23 months in four municipalities of the Fourth District of Camarines Sur, Philippines, using a two-
stage stratified random sampling design. Data on sociodemographic and economic factors were collected through 
face-to-face interviews. Infant and young child feeding (IYCF) indicators were assessed using a list-based approach, 
while weight and length were evaluated using the World Health Organization Anthro Plus software. Descriptive 
statistics and multiple logistic regression were done using R statistical software version 4.3.1.

Results. The study revealed that the prevalence of stunting was of significant public health concern, reaching 42.8%. 
Holding other variables constant, age of the child (OR=0.77; 95% CI: 0.63-0.94), having college undergraduate 
mothers (OR=0.26; 95% CI: 0.05-1.28), and belonging to a poor income household (OR=0.40; 95% CI: 0.14-0.88) 
were associated with stunting among infants aged 0.01-6.00 months. Moreover, after controlling for the confounding 
effects of other variables, age (OR=1.09; 95% CI: 1.05-1.14) and sex of the child (OR=1.55; 95% CI: 1.05-2.28) were 
associated with stunting among older children aged 6.00-23.99 months. 

Conclusion. This study emphasizes the challenge of stunting in the Fourth District of Camarines Sur. None of the 
IYCF indicators were associated with stunting; however, maternal education, the child’s age, sex, and socioeconomic 
status were identified as significant factors influencing stunting. Addressing these determinants through targeted 
interventions focusing on improving maternal education and enhancing socio-economic conditions were crucial to 
reducing stunting in the study areas.
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INTRODUCTION

Stunting is the most prevalent form of malnutrition 
globally, affecting 149 million children under the age of 
5.1,2 With approximately one-third of Filipino children 
affected by stunting, the Philippines ranks among the top 10 
countries with the highest stunting prevalence in the world.3 
Characterized by failure to thrive in children under five years 
due to chronic malnutrition and frequent infections, stunting 
can lead to growth and development challenges in children, 
impacting their overall health and well-being.2,4-6
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Inappropriate infant and young child feeding (IYCF) 
practices, influenced by factors such as the availability of 
nutrient-dense foods, maternal knowledge, and cultural 
beliefs, are the major causes of stunting in children.7 Different 
socio-demographic and economic factors play a crucial 
role in influencing stunting among children.8,9 Household 
income and living conditions significantly impact stunting, 
with children from lower-income families and poor living 
environments more susceptible to stunting.10,11 Maternal 
education was identified as the most significant predictor of 
chronic malnutrition, as mothers with higher education levels 
and better nutrition practices tend to provide better care and 
feeding for their children.11-13 Child factors, such as frequency 
of illnesses, further contribute to the risk of stunting.14,15 

Aside from socio-demographic and economic factors, 
caregivers' IYCF practices remain a significant factor 
affecting the nutritional status of infants and young children. 
The role of exclusive breastfeeding for the first six months 
of life was fully documented in several studies.16-18 However, 
breast milk alone may not meet the recommended nutritional 
needs of the child from six months onwards, necessitating 
the introduction of complementary foods.19 Promoting 
continuous breast-feeding and appropriate complementary 
feeding from six months of age is crucial to prevent 
stunting.20 Meeting the daily energy requirements for infants 
at different ages proves essential to support their growth  
and development. 6,21 

Adherence to IYCF guidelines and recommendations 
remains a significant challenge in Camarines Sur, adversely 
affecting children's growth and nutritional status.22 The 
prevalence of stunting is particularly concerning, with three 
out of ten children affected, and rates are significantly higher 
among households classified as poor compared to non-poor 
households.22 However, there is currently a dearth of research 
investigating the specific factors contributing to stunting in 
Camarines Sur.

The identified factors contributing to stunting highlight 
the significant influence of IYCF practices on the child's 
health. Despite numerous studies, limited local research was 
done on using new IYCF indicators in the Philippines.23 
Thus, this study aimed to assess the factors associated with 
stunting in children aged 0 to 23 months living in the Fourth 
District of Camarines Sur.

MATERIALS AND METHODS

Study Design 
An analytic cross-sectional design was used to determine 

the factors associated with stunting among infants and young 
children in the Fourth District of Camarines Sur. This design 
allows to estimate the prevalence of stunting and describe 
the IYCF practices of caregivers in the study areas. Also, this 
design can provide evidence of the different factors related to 
stunting in the study areas. Given the cross-sectional study 
design, this study cannot determine causality. 

Study Setting 
Stunting was classified as a "high" public health concern 

in the province.22 The area also faces significant challenges 
with food insecurity, with seven out of ten households in 
Camarines Sur experiencing acute food insecurity. Moreover, 
chronic food insecurity affects four out of ten households, 
with a higher prevalence among those with lower wealth 
status.22 Among the districts in Camarines Sur, the Fourth 
District stands out as the most economically disadvantaged.24 
Despite its abundance of natural resources, approximately 
100,000 households in this district are low-income earners. 
Food security remains a challenge despite efforts to increase 
the food supply.25 

The Fourth District also has a higher number of 
municipalities situated in rural areas, including Caramoan, 
Garchitorena, Goa, Lagonoy, Presentacion, Sagñay, San 
Jose, Siruma, Tigaon, and Tinambac. These municipalities 
are located near the Pacific Ocean and Maqueda Channel, 
making them susceptible to the impact of severe tropical 
cyclones that frequently form in the eastern or southeastern 
regions of the country. A substantial part of the fourth district 
is situated along the eastern seaboard (Figure 1).26

Sampling Design and Sample Size
A total of 628 primary caregivers were selected using 

a two-stage stratified random sampling design. Four 
municipalities, namely Tinambac, Presentacion, Sagnay, 
and Lagonoy, were drawn from the ten municipalities in 
the Fourth District. Barangays were stratified into rural and 
urban categories to ensure equal representation, with 31 
barangays selected overall. Using the Master List of the 2023 
Operation Timbang Plus in each selected barangays, simple 
random sampling was used to determine the child included 
in the survey. 

Due to the limited information regarding the current 
population size of infants and young children aged 0–23 
months in the Fourth District, the study utilized a sample 
size calculation formula for estimating the sample size under 
the assumption of an unknown population size. 

Where p = hypothesized population proportion of 
stunted infants, z(α/2) = [1 – (α/2)] 100th percentile from the 
standard normal distribution, e = margin of error, and α = 
0.05 is the level of significance. Assuming a margin of error 
of 4%, the minimum required sample size is given by:

z(α/2)
2 p(1-p)

e2n =

1.962 (0.142)(1–0.142)

0.042
n =

n = 292.53 ≈ 293 participants
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The prevalence of stunted children, hypothesized at 
14.2%, was used as the population proportion. The minimum 
sample size determined for the study was 293 households. 
However, accounting for the design effect and potential 
attrition, the final required sample size was 645 primary 
caregivers with children aged 0-23 months.

Study Participants 
The primary respondents were the mothers or caregivers 

of the children with at least one year of residence in the study 
areas. In cases when two Infants and Young Children (IYC) 
aged 0-23 months were in a household, the youngest served 
as the reference child. The mothers or caregivers voluntarily 
signed the informed consent form for their participation. 
Minors and teenage mothers, Persons with Disabilities 
(PWD), and those who had difficulty answering the 
questionnaire were also excluded from this research. Lastly, 
children who were ill and diagnosed with congenital, physical, 
or mental disabilities during the data collection period were 
also excluded. If a selected household was unavailable to 
participate, data collection moved to the next household on 
the random sampling master list. Data collection took place 
from January to February 2024.

Research Instruments

Socio-demographic and Economic Variables
The researcher collected data on several socio-demographic 

and economic variables. Maternal factors investigated 
included educational attainment and employment status. 
Child-related variables encompassed date of birth, morbidity 
status, and living arrangements. Household characteristics 
examined included the sex of the household head, availability 
of water supply, and food security status, assessed using the 
Household Food Insecurity Access Scale (HFIAS).

Anthropometric Assessment
Prior to data collection, the weighing scale was calibrated 

using standard weights to ensure accurate measurements. 
Similarly, the height board was calibrated using a standardized 
metal rod. The study used the protocol of Gibson to evaluate 
the height/length-for-age.27 This was calculated and assessed 
individually using World Health Organization (WHO) 
Anthroplus Software. To ensure accurate calculations, the 
weights and lengths must be entered in kilograms with 
a maximum of two decimal places. The software utilized 
this inputted data to generate Z-scores, which are scores 
that indicate how a child's measurement compares to the 
international standards for their age group.

Figure 1. Geographical map of the 4th district of Camarines Sur.
Source: Excerpt from PDA. Annual Report: Partido Development Administration created under R.A. 7820, 2013.26
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based on household, sex, age, date, and identification number. 
A trained data collector went to each selected household 
and interviewed the primary caregivers of IYC 0-23 months 
using a structured questionnaire collecting information on 
sociodemographic and economic factors, anthropometric 
measurements, and IYCF indicators. 

Data Analysis
Data analysis was performed using R statistical software 

version 4.3.1. Frequencies and proportions were reported to 
describe the demographic and socio-economic characteristics 
of children and their household, prevalence of stunting among 
children aged 0-23 months, and IYCF practices of mothers 
and caregivers. The 95% confidence intervals were also 
presented. Binary logistic regression was used to determine 
the crude association of the socio-demographic and economic 
and feeding practices with stunting. 

A full model was developed using backward stepwise 
regression. The model incorporated significant IYCF practices 
and identified confounding variables to estimate adjusted 
ORs while controlling for confounding effects and effect 
measure modification of other variables. Only variables with 
a significance level of p<0.05 were retained in the final model, 
ensuring the validity of the associations identified.

Ethical Considerations
Participants in the study were adequately informed 

about the research through detailed informed consent forms. 
Ethical clearance was obtained from the University of the 
Philippines Manila Research Ethics Boards (UPM REB 
2023-0663-01).

RESULTS

Characteristics of the Households and Prevalence 
of Stunting among IYC in the Study Areas

A total of 628 primary caregivers with IYC from the 
four municipalities in the Fourth District of Camarines Sur 
participated in this study. Table 1 shows that 71.2% of the 
participants were aged between 6.00 to 23 months, with girls 
comprising over half (52.1%). A majority (54.6%) of the IYC 
reported an illness in the past month. Additionally, 78.7% 
of the IYC resided with both parents, and predominantly 
(78.5%) households were headed by men. Among mothers, 
57.2% attained at least a high school level education, though 
the majority (72.0%) were unemployed.

Meanwhile, 60.0% of the households relied on a 
centralized water system for their water supply. Most 
households belonged to the poor quintile (83.8%), while only 
a few belonged to the middle quintile (16.2%). Nearly forty 
percent of households (38.5%) experienced moderate food 
insecurity, while less than a quarter (22.8%) were food secure. 
Assessment of the children’s length for their age revealed 
that 42.8% of IYC were stunted (Table 1).

IYCF Practices
This part evaluates the current IYCF practices of the 

caregivers following the guidelines based on the technical 
guide of WHO and United Nations Children’s Fund 
(UNICEF).23 Among households with 0.01-5.99 months 
IYC, the following questions were asked:
•	 Ever breastfed – Infants who suckled at the mother’s 

breast or have drank milk that had been expressed by the 
mother or received milk from another woman regardless 
of how long or how frequently they were breastfed. 

•	 Early initiation of breastfeeding – The child was given 
the opportunity to feed at the mother’s breast or “being 
put to the breast” within one hour after birth. 

•	 Exclusively breastfed for the first two days after birth – 
Infants who were fed exclusively with breast milk for the 
first two days after birth. 

•	 Exclusive breastfeeding under six months – Infants who 
were fed exclusively with breast milk.

•	 Bottle feeding – Infants who were fed from a bottle with 
a nipple.

In addition, the following questions were asked among 
caregivers with IYC aged 6.0-23.99:
•	 MDD – IYC who consumed foods and beverages from 

at least five out of eight defined food groups.
•	 MMF – Children who consumed solid, semi-solid or soft 

foods (but also including milk feeds for non-breastfed 
children) the minimum number of times or more.

•	 MMFF for non-breastfed children who consumed at 
least two milk feeds.

•	 MAD – IYC who consumed a minimum acceptable diet 
during the previous day. 

•	 Egg and/or flesh food consumption – Children who 
consumed egg and/or flesh food. 

•	 Sweet beverage consumption – Children who consumed 
a sweet beverage.

•	 Unhealthy food consumption – Children who consumed 
sentinel unhealthy foods. 

•	 Zero vegetable or fruit consumption – Children who did 
not consume any vegetables or fruits.

Data Collection Procedure
Request letters were sent to the Municipal Mayors of 

the study areas to seek permission to conduct the study and 
to coordinate with the Rural Health Units (RHUs) and 
barangay units. The researcher requested the Municipal 
Nutrition Action Officer (MNAO) and the midwife in 
the barangays for the OPT Plus 2023 and information 
on immunized children. This data was utilized to create 
a master list of IYC aged 0-23 months. Before the actual 
data collection, a pretest was conducted on 20 mothers at  
Sagnay, Camarines Sur.

Once the children were selected and consent was obtained 
from primary caregivers, all eligible subjects were registered 
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5.99. The odds of being stunted decreased by 21% less likely 
as the child's age increased (OR=0.79; p=0.02). Moreover, 
mothers who achieved college level had 80% lower odds 
of having stunted children than those who were college 
graduates (OR = 0.20; p = 0.04) (Table 2).

IYC aged 6.00-23.99
Bottle feeding emerged as the sole IYCF practice 

associated with stunting. Children who were bottle-fed were 
72% more likely to be stunted than those who were not 
bottle-fed (OR=1.72; p=0.01). Moreover, mothers with an 
elementary level or graduate education had 2.06 times higher 
odds of having stunted children compared to college graduate 
mothers (OR=2.06; p=0.05). Male infants and young children 
had a 54% increased odds of being stunted compared to their 
female counterparts (OR=1.54; p=0.02). Additionally, for 
every one-month increase in age, there was a 9% increased 
odds of being stunted (OR=1.09; p=<0.00) (Table 3).

Factors Associated with Stunting among 
IYC 0-23 Months Old

It was observed that none of the IYCF indicators were 
associated with stunting among infants aged 0.01-5.99 
months. Nevertheless, mothers who were college under-
graduates were 74% less likely to have stunted children than 
mothers who were college graduates (aOR=0.26; p=0.03). 
Further, for every one-month increase in age, infants had 
23% lower odds of being stunted (aOR=0.77; p=0.01). The 
odds of being stunted was 65% lower among children who 
belonged to the poor households compared to those from the 
middle-class quintile (aOR=0.35; p=0.03). Among children 
aged 6.00-23 months, each month increase in the age of 
IYC corresponded to a 9% greater likelihood of experiencing 
stunted growth (aOR=1.09; p=<0.00). Moreover, boys 
exhibited a 55% higher likelihood of being stunted compared 
to girls (aOR=1.55; p=0.03) (Table 4). 

DISCUSSION

The present study was conducted in the Fourth District 
of Camarines Sur involving 628 primary caregivers with IYC. 
Most of the IYC who took part in the study were between 6 
to 23 months old, with girls making up more than half of the 
participants. This stage of development is crucial for children 
to embrace nutritious foods and drinks, and form lasting 
dietary habits. It aligns with the peak period of vulnerability 
to stunted growth and inadequate nutrient intake.20 The 
data indicates significant health challenges, where more 
than half of the IYC reported an illness in the past month. 
As outlined in the UNICEF theoretical framework, illness 
stands as one of the immediate causes of malnutrition due 
to inadequate intake of both macro and micronutrients.28 

In this study, the majority of the IYC lived with both 
parents, and were headed by men. Despite a relatively 
high percentage of mothers having at least a high school 

Table 1. Socio-economic Characteristics and Prevalence of 
Stunting in the Fourth District of Camarines Sur, 2024

Demographic characteristics of the participants n=628 %

Sex of the child
Male 301 48.0
Female 327 52.1

Age group, in months   
 0 to 5.99 181 28.8
 6.00 to 23 447 71.2
Experienced illness for the past month

Yes 343 54.6
No 285 45.4

Living status of the children
Living with both parents 494 78.7
Living with one parent 96 15.3
Living with other caregivers or relatives 38 6.0

Educational attainment of mother
College Graduate 71 11.3
College undergraduate 62 9.9
Others (Vocational/ALS) 13 2.1
High school level or graduate 359 57.2
Elementary level or graduate 120 19.1
No formal education 3 0.5

Employment status of mother
Employed 176 28.0
Unemployed 452 72.0

Sex of the household head
Male 493 78.5
Female 135 21.5

Household monthly income
Middle class 102 16.2
Poor 526 83.8

Household water supply
Centralized 377 60.0
Decentralized 251 40.0

Household food insecurity category
Food secure 143 22.8
Mildly food insecure 141 22.4
Moderately food insecure 242 38.5

 Severely food insecure 102 16.2
Length-for-age   
 Stunted 269 42.8
 Not stunted 359 57.2

Association of Feeding Practices with Stunting 
among IYC

Two separate analyses were made to determine the 
factors associated with stunting among infants less than six 
months and IYC 6 to 23 months old in the study areas. This 
is because of the difference in the indicators being used for 
each age group. 

Infants aged 0.01-5.99 Months
Age and maternal education attainment were significant 

factors associated with stunting among infants aged 0.01-
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education, a significant proportion were unemployed. This 
lack of employment among mothers could limit household 
income and access to nutritious food, thereby influencing 
the high rates of stunting observed.29 Sixty percent of the 
households relied on a centralized water system, which is 
essential for reducing waterborne diseases that can exacerbate 
malnutrition.11 However, the majority of these households 
were economically disadvantaged. Food insecurity was closely 
linked to livelihood security, where income played a crucial 
role in ensuring regular access to sufficient safe and nutritious 
food for normal growth development and maintaining an 
active and healthy lifestyle.30,31

The study revealed that stunting affected 42.8% of the 
IYC in the Fourth District of Camarines Sur, indicating 
severe chronic malnutrition with long-term impacts. Stunting 
prevalence in the district far exceeded provincial and national 
rates of 32.4% and 21.6%, respectively.32 The prevalence of 
stunting has declined throughout the years, and, as of 2022, 
148.1 million children under the age of five suffer from 
stunting. However, projections were suggestive that there 
will be a rise in the coming years. This concern can possibly 
hinder the goals of SDG 2 by 2030 target for ending hunger 
and food insecurity.31

The only feeding practice that showed significant 
association with stunting was bottle feeding in IYC aged 
6.00-23.99 months. These findings emphasize the importance 
of breastfeeding, which potentially reduces the risk of 
stunting. Research studies have provided strong evidence that 
at least four months of breastfeeding can offer immunological 
protection against certain diseases that commonly occur 
during childhood. Previous research that examined the 
composition of human milk highlighted that human breast 
milk contains several components that support the immune 
system of infants, including direct-acting antimicrobial 
factors, anti-inflammatory factors, and immunomodulating 
bioactive compounds.33

There was no significant relation between the feeding 
practices and the prevalence of stunting in the final models 
for both age groups. Nonetheless, the results suggest that 
stunting was less likely to occur when the infant grows and 
develops through the months. Similar findings were reported 
by Rakotomanana et al., in which stunting was not associated 
with any of the complementary feeding indicators.34 This 
suggests that improvement in complementary feeding may 
not prevent stunting in children less than two (2) years of 
age. While the WHO IYCF indicators are essential in 
monitoring the global trends over time, the tool simplifies 
the complexity of child feeding. Stronger measures of dietary 
quality will be needed to determine the associations between 
stunting and infant feeding indicators.35

The multivariable analysis showed that as the age of 
infants less than six months increases, the likelihood of 
stunting decreases. The finding suggests that older infants are 
less likely to experience stunting compared to younger infants. 
The child age group consistently demonstrated correlations 

Table 2. Crude Association of IYCF Indicators, Socio-demo-
graphic Characteristics, with Stunting among Infants 
Aged 0.01-5.99 Months

Independent variables
Stunting

OR (95% CI) p

Early initiation of breastfeeding
Immediately (n=152)
Not immediately (n=29)

1
1.85 (0.83-4.12)

–
0.13

Exclusively breastfed for the first two 
days after birth

Yes (n=143)
No (n=38)

1
1.05 (0.50-2.21)

–
0.89

Exclusively breastfed during the first 
6 months

Yes (n=104)
No (n=77)

1
1.80 (0.11-29.21)

–
0.68

Use of bottle feeding
Not bottle fed (n=115)
Bottle fed (n=66)

1
1.14 (0.61-2.14)

–
0.68

Household food insecurity 1.03 (0.96-1.11) 0.36
Area of residence

Inland Barangay (n=96)
Coastal barangay (n=85)

1
0.64 (0.35-1.19)

–
0.16

Water supply
Centralized (n=110)
Decentralized (n=71)

1
0.86 (0.46-1.60)

–
0.64

Household monthly income
Middle class (n=34)
Poor (n=147)

1
0.48 (0.23-1.03)

–
0.06

Sex of the household head
Male (n=145)
Female (n=36)

1
1.17 (0.55-2.49)

–
0.68

Living status of the children
Living with both parents (n=154)
Living with one parent (n=25)  
Living with other caregivers or 

relatives (n=2)

1
1.01 (0.42-2.44)
0.56 (0.40-0.77)

–
0.98
0.68

Educational attainment of mother
College graduate (n=20)
College undergraduate (n=21)
Others (Vocational/ALS) (n=6)
High school level or graduate (n=99)
Elementary level or graduate (n=35)
No formal education (n=0)

1
0.20 (0.05-0.91)
1.22 (0.20-7.59)
0.67 (0.25-1.77)
0.92 (0.30-2.77)

– 

– 
0.04*
0.83 
0.42
0.88

– 
Employment status of mother

Employed (n=41)
Unemployed (n=140)

1
0.84 (0.41-1.72)

–
0.64

Sex of the child
Female (n=82)
Male (n=99)

1
1.15 (0.62-2.12)

–
0.65

Age, in months 0.79 (0.65-0.96) 0.02*
Experienced illness for the past month

No (n=108)
Yes (n=73)

1
0.65 (0.35-1.23)

–
0.18

*significant at the 0.05 level of significance
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Table 4. Factors Associated with Stunting among IYC Aged 0.01-23.99 Months in the Fourth District 
of Camarines Sur, 2024

Factors
Stunting

0.01-5.99 months 6.00-23.99 months
aOR (95% CI) p aOR (95% CI) p

Educational attainment of mother
College graduate
College undergraduate
Others (Vocational/ALS) 
High school level or graduate
Elementary level or graduate
No formal education

1
0.26 (0.05-1.28)
1.33 (0.19-9.31)
1.26 (0.41-3.90)
1.67 (0.46-6.04)

–

–
0.03*
0.76
0.75
0.47

–

–
–
–
–
–
–

–
–
–
–
–
–

Age in months 0.77 (0.63-0.94) 0.01* 1.09 (1.05-1.14) <0.00*
Sex of the child

Female 
Male

–
–

–
–

1
1.55 (1.05-2.28)

–
0.03*

Household monthly income
Middle class
Poor

 
1

0.40(0.14-0.88)

 
–

0.02*
–
–

–
–

*significant at the 0.05 level of significance

IYCF practices and 
socio-demographic profile 

Stunting
OR (95% CI) p

Minimum diet diversity 
Achieved (n=103)
Not Achieved (n=344)

1
0.90 (0.58-1.40)

–
0.65

Minimum meal frequency
Achieved (n=338)
Not Achieved (n=109)

1
0.79 (0.51-1.23)

–
0.30

Minimum milk feeding frequency for 
non-breastfed children

Achieved (n=135)
Not Achieved (n=312)

1
1.11 (0.74-1.68)

–
0.59

Minimum acceptable diet
Achieved (n=94)
Not Achieved (n=354)

1
1.00 (1.00-1.01)

–
0.63

Egg and/or flesh food consumption 
Yes (n=220)
No (n=227)

1
0.91 (0.63-1.32)

–
0.62

Sweet beverage consumption 6.00– 
23 months

Yes (n=349)
No (n=98)

1
1.32 (0.84-2.07)

–
0.23

Unhealthy food consumption
Yes (n=78)
No (n=369)

1
1.18 (0.72-1.93)

–
0.52

Zero vegetable or fruit consumption 
Yes (n=243)
No (n=204)

1
1.03 (0.71-1.50)

–
0.86

Household food insecurity 1.03 (0.99-1.07) 0.11
Area of residence

Inland Barangay (n=219)
Coastal barangay (n=228)

1
1.24 (0.85-1.80)

–
0.26

Water supply
Centralized (n=267)
Decentralized (n=180)

1
1.07 (0.73-1.57)

–
0.72

IYCF practices and 
socio-demographic profile 

Stunting
OR (95% CI) p

Household monthly income
Middle class (n=68)
Poor (n=379)

1
0.76 (0.45-1.27)

–
0.30

Sex of the household head
Male (n=348)
Female (n=99)

1
0.94 (0.60-1.47)

–
0.79

Living status of the children
Living with both parents (n=340)
Living with one parent (n=71)  
Living with other caregivers or 

relatives (n=36)

1
1.27 (0.76-2.14)
1.10 (0.55-2.19)

–
0.36
0.79

Educational attainment of mother
College graduate (n=51)
College undergraduate (n=41)
Others (Vocational/ALS) (n=7)
High school level or graduate (n=260)
Elementary level or graduate (n=85)
No formal education (n=3)

1
1.75 (0.75-4.04)
1.38 (0.28-6.83)
1.52 (0.82-2.84)
2.06 (1.01-4.22)

–

–
0.19
0.70
0.19
0.05*

–
Employment status of mother

Employed (n=135)
Unemployed (n=312)

1
0.90 (0.60-1.35)

–
0.62

Sex of the child
Female (n=245)
Male (n=202)

1
1.54 (1.06-2.24)

–
0.02*

Age, in months 1.09 (1.04-1.13) <0.00*
Experienced illness for the past month

No (n=177)
Yes (n=270)

1
0.92 (0.63-1.35)

–
0.66

Use of bottle feeding
Not bottle fed (n=221)
Bottle fed (n=226)

1
1.72 (1.18- 2.50)

–
0.01*

*significant at the 0.05 level of significance

Table 3. Crude Association of IYCF Indicators, Socio-demographic Characteristics, with Stunting among Infants and Young 
Children Aged 6.00-23.99 Months
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with stunting, highlighting the importance of implementing 
feeding interventions that are suitable for the specific age 
range of children, such as exclusive breastfeeding among this 
age group.36 In addition, the findings of this study indicated 
a significant correlation between the mother's lower level of 
education and a lower likelihood of stunting in children less 
than six months compared to children with mothers who were 
college graduates. The educational level attained by mothers 
influences their comprehension of child nutrition and feeding 
practices, thus impacting the nutritional status of their 
children positively.37 Improved maternal knowledge not only 
enables better feeding practices but also empowers mothers 
to recognize signs of malnutrition and seek timely medical 
help. It was also observed that children in the poor-income 
quintile were less likely to be stunted. Due to the services 
given to them by health workers, these households were 
considered in need of basic preventive, promotive, curative, 
and rehabilitative care.38 In comparison to rich households 
(42%) who observed a significant rise in the use of infant/
toddler formula (poor: 22%, and rich: 56%, respectively), 
there is a higher prevalence of breastmilk consumption (69%) 
among households with children ages 6.00-23.9 months 
belonging to the poorest households.8 These findings were 
consistent with the study of Rohner et al., suggesting that 
those with poorer socioeconomic status were more likely to 
breastfeed and were more likely to continue breastfeeding 
up to two years of age.9

Contrary to the results observed in infants aged 0.01-
5.99 months, there was a significant positive association 
between age in months and stunting among children 
aged 6-23 months. This indicates that as the age of older 
children increases, the likelihood of stunting also increases. 
This study reveals a concerning trend that as children grow 
older, there is an increase in the prevalence of stunting, 
consistent with findings from other studies.39 As children 
age, their energy requirements increase, which can result from 
prolonged periods of inadequate nutrition, leading to chronic 
malnutrition, particularly stunting.40 Studies have indicated 
age as a predictor for stunting, with age-inappropriate 
complementary feeding resulting in undernutrition.41

In a cohort study in Indonesia, the findings emphasized 
the significant influence of size at birth (preterm birth and 
lower birth weight), particularly being small for gestational 
age (SGA), as a predominant early risk factor for stunting 
within the first six months of life.42 SGA has been identified 
as a risk factor for stunting in the initial year of life among 
Filipinos, with SGA infants failing to catch up with the 
linear growth trajectory of non-SGA infants from birth to 
12 months. While this specific aspect was not assessed in 
the present study, it may have potentially contributed to the 
association between age in months and stunting.42,43

In relation to the age of the child, it appeared significantly 
with stunting that boys exhibited a higher likelihood of 
being stunted among IYC 6-23 months compared to girls. 
Boys need more energy and other nutrients for sufficient 

growth than girls.44 The results contradicted the study of 
Ahmed et al., that girls were more likely to be stunted due 
to inequality since boys were given more food than girls.29 
On the other hand, several studies pointed out a similar 
observation indicating that a higher risk among boys was 
found, albeit for wasting.36,40,45 This was attributed to diarrheal 
illnesses brought on by the greater likelihood of male children 
investigating their surroundings when they learn to crawl, 
totter, and/or walk.45

Limitations of the Study
The study included significant socio-economic and 

demographic factors, maternal and child factors, and 
anthropometric measurements of IYC. However, the 
nutritional value of foods taken by the children, such as 
the volume of breastmilk and weights of food taken by the 
infants and young children, was not assessed in this study. The 
assessment of food security relied on obtaining information 
from primary caregivers of children who may not actively 
participate in food preparation within their households.

While each primary caregiver was provided adequate 
time during the interview to respond to every question, the 
responses relied on memory recall, potentially resulting in 
day-to-day variability in the diet of IYC, as indicated by the 
collected data. The accuracy of dietary recall was dependent 
on an individual's ability to remember, which could lead to 
the underreporting of specific food items during the recall 
process. 

This cross-sectional study captured data at a single point 
in time, making it impossible to determine whether certain 
IYCF practices directly lead to specific nutritional outcomes. 
Consequently, the results should be interpreted as indicative 
of potential associations rather than definitive cause-and-
effect relationships. 

CONCLUSION

The prevalence of stunting in the study areas indicates that 
stunting remains to be of very high public health significance. 
In the crude analysis, it was observed that bottle feeding was 
significantly associated with stunting. However, after holding 
all other variables constant, none of the new IYCF indicators 
showed a significant association with stunting. Meanwhile, 
after controlling for the confounding effect of other variables, 
stunting was observed to be associated with educational 
attainment of mothers, age of the child, and wealth quintile 
among infants less than six months, and with sex and age 
for older infants and young children 6 to 23 months of age. 

The findings emphasize the complexity of factors 
influencing stunting among children in the study areas. 
Hence, addressing socio-economic disparities, promoting 
optimal IYCF practices, and preventing diseases are crucial 
to alleviating stunting. Efforts should focus on improving 
socio-economic conditions, generating income, and ensuring 
food security for vulnerable households. 

8

Factors Associated with Stunting among Infants and Young Children



Acknowledgments
The authors express their gratitude to the following 

individuals and units who supported them throughout their 
research. They extend their thanks to Prof. Raycha Rama-
Sabandal and Prof. Alvin Duke R. Sy, for their valuable insights 
and thorough recommendations. They also acknowledge the 
Municipal Mayors, Barangay Officials, Barangay Nutrition 
Scholars, Barangay Health Workers, and rural health units 
of Lagonoy, Sagnay, Presentacion, and Tinambac, for their 
invaluable assistance during the data collection process.

Statement of Authorship
All authors certified fulfillment of ICMJE authorship 

criteria.

Author Disclosure
All authors declared no known conflicts of interest and 

that the institution did not gain any financial or proprietary 
advantage from the study results.

Funding Source
This study was supported by the personal funds of the 

corresponding author.

REFERENCES

1. de Onis M, Branca F. Childhood stunting: a global perspective. 
Maternal and Child Nutrition. 2016;12(S1):12-26. doi.org/10.1111/
mcn.12231. PMID: 27187907. PMCID: PMC5084763.

2. World Health Organization. Malnutrition [Internet]. 2024 [cited 2024 
Jun]. Available from: https://www.who.int/news-room/fact-sheets/
detail/malnutrition.

3. United Nations Children’s Fund (UNICEF) Philippines. Addressing 
stunting and malnutrition should go beyond Nutrition Month 
celebration [Internet]. 2020 [cited 2024 Jun]. Available from: https://
www.unicef.org/philippines/press-releases/addressing-stunting-and-
malnutrition-should-go-beyond-nutrition-month-celebration.

4. World Health Organization. Stunting in a nutshell [Internet]. 
November 19, 2015 [cited 2024 Jun]. Available from: https://www.
who.int/news/item/19-11-2015-stunting-in-a-nutshell.

5. UNICEF/WHO/World Bank Group. Levels and trends in child 
malnutrition: UNICEF/WHO/World Bank Group joint child 
malnutrition estimates: key findings of the 2023 edition [Internet]. 2023 
[cited 2024 Jun]. Available from: https://www.who.int/publications/i/
item/9789240073791.

6. World Health Organization. Global strategy for infant and young child 
feeding [Internet]. 2003 [cited 2024 Jun]. Available from: https://www.
who.int/publications/i/item/9241562218.

7. Abebe Z, Haki GD, Baye K. Health extension workers' knowledge 
and knowledge-sharing effectiveness of optimal infant and young child 
feeding are associated with mothers' knowledge and child stunting 
in rural Ethiopia. Food Nutr Bull. 2016 Sep;37(3):353-63. doi: 
10.1177/0379572116651209. PMID: 27272483.

8. Jacquier EF, Angeles-Agdeppa I, Lenighan YM, Toledo MB, Capanzana 
MV. Complementary feeding patterns of Filipino infants and toddlers 
lack diversity, especially among children from poor households. BMC 
Nutrition. 2020 Oct;6(1). doi: 10.1186/s40795-020-00376-1.

9. Rohner F, Woodruff BA, Aaron GJ, Yakes EA, Antonnette M, 
Rayco-Solon P, et al. Infant and young child feeding practices in 
urban Philippines and their associations with stunting, anemia, and 
deficiencies of iron and vitamin A. Food and Nutrition Bulletin. 2013 
Jun;34(2 Suppl):S17-34. doi: 10.1177/15648265130342s104.

10. Meshram II, Mallikharjun Rao K, Balakrishna N, Harikumar R, Arlappa 
N, Sreeramakrishna K, et al. Infant and young child feeding practices, 
sociodemographic factors and their association with nutritional 
status of children aged <3 years in India: findings of the National 
Nutrition Monitoring Bureau survey, 2011-2012. Public Health Nutr. 
2019 Jan;22(1):104-14. doi: 10.1017/S136898001800294X. PMID: 
30398133; PMCID: PMC10260507.

11. Silveira KB, Alves JF, Ferreira HS, Sawaya AL, Florêncio TM. 
Association between malnutrition in children living in slums, maternal 
nutritional status, and environmental factors. J Pediatr (Rio J). 2010 
May-Jun;86(3):215-20. doi: 10.2223/JPED.1991. PMID: 20440445.

12. Marriott BP, White A, Hadden L, Davies JC, Wallingford JC. World 
Health Organization (WHO) infant and young child feeding indicators: 
associations with growth measures in 14 low-income countries. 
Matern Child Nutr. 2012 Jul;8(3):354-70. doi: 10.1111/j.1740-
8709.2011.00380.x. PMID: 22171937; PMCID: PMC6860880.

13. Al Mamun MA, Saha S, Li J, Binta A Ghani R, Al Hasan SM, Begum 
A. Child feeding practices of childbearing mothers and their household 
food insecurity in a coastal region of Bangladesh. Inquiry. 2022 Jan-
Dec;59:469580221096277. doi: 10.1177/00469580221096277. PMID: 
35471851; PMCID: PMC9052819.

14. Hondru G, Wieringa FT, Poirot E, Berger J, Som SV, Theary C, et 
al. The interaction between morbidity and nutritional status among 
children under five years old in Cambodia: a longitudinal study. 
Nutrients. 2019 Jul 5;11(7):1527. doi: 10.3390/nu11071527. PMID: 
31284369; PMCID: PMC6682948.

15. Weisz A, Meuli G, Thakwalakwa C, Trehan I, Maleta K, Manary M. 
The duration of diarrhea and fever is associated with growth faltering 
in rural Malawian children aged 6-18 months. Nutr J. 2011 Mar 
20;10(1):25. doi: 10.1186/1475-2891-10-25. PMID: 21418600; 
PMCID: PMC3068082.

16. Kramer MS, Kakuma R. Optimal duration of exclusive breastfeeding. 
Cochrane Database Syst Rev. 2012 Aug 15;2012(8):CD003517. doi: 
10.1002/14651858.CD003517.pub2. PMID: 22895934; PMCID: 
PMC7154583.

17. Rollins NC, Bhandari N, Hajeebhoy N, Horton S, Lutter CK, Martines 
JC, et al. Why invest, and what it will take to improve breastfeeding 
practices? Lancet. 2016 Jan 30;387(10017):491-504. doi: 10.1016/
S0140-6736(15)01044-2. PMID: 26869576.

18. World Health Organization. Infant and young child feeding: 
model chapter for textbooks for medical students and allied health 
professionals [Internet]. 2009 [cited 2024 Jun]. Available from: https://
www.who.int/publications/i/item/9789241597494.

19. World Health Organization. Complementary feeding of young children 
in developing countries: a review of current scientific knowledge 
[Internet]. 1998 [cited 2024 Jun]. Available from: https://iris.who.int/
handle/10665/65932.

20. World Health Organization. WHO Guideline for complementary 
feeding of infants and young children 6-23 months of age [Internet]. 
2023 [cited 2024 Jun]. Available from: https://www.who.int/
publications/i/item/9789240081864.

21. Zongrone A, Winskell K, Menon P. Infant and young child feeding 
practices and child undernutrition in Bangladesh: insights from 
nationally representative data. Public Health Nutr. 2012 Sep;15(9):1697-
704. doi: 10.1017/S1368980012001073. PMID: 22564370.

22. Department of Science and Technology - Food and Nutrition Research 
Institute (DOST-FNRI). 2019 Expanded National Nutrition Survey 
(ENNS) - Camarines Sur. [Internet]. 2019 [cited 2024 Jun]. Available 
from: https://enutrition.fnri.dost.gov.ph.

23. World Health Organization and the United Nations Children’s Fund. 
Indicators for assessing infant and young child feeding practices: 
Definitions and measurement methods [Internet]. 2021 [cited 
2024 Jun]. Available from: https://www.who.int/publications/i/
item/9789240018389.

24. Onsay EA, Rabajante JF. Measuring the unmeasurable multidimensional 
poverty for economic development: Datasets, algorithms, and models 
from the poorest region of Luzon, Philippines. Data Brief. 2024 Feb 
5;53:110150. doi: 10.1016/j.dib.2024.110150. PMID: 38379883; 
PMCID: PMC10877178.

9

Factors Associated with Stunting among Infants and Young Children



25. National Economic and Development Authority (NEDA) Regional 
Office 5. Bicol Regional Development Plan 2023-2028 [Internet]. 
2023 [cited 2024 Jun]. Available from: https://nro5.neda.gov.ph/bicol-
regional-development-plan-2023-2028/.

26. Partido Development Administration (PDA). Annual Report: Partido 
Development Administration created under R.A. 7820 [Internet]. 
2013 [cited 2024 Jun]. Available from: https://pda.gov.ph/index.
php?option=com_content&view=article&id=33&Itemid=163.

27. Gibson R. Principles of Nutritional Assessment, 2nd ed. New York: 
Oxford University Press, Inc; 2005. p. 256.

28. United Nations Children's Fund (UNICEF). Innocenti Declaration 
[Internet]. New York: UNICEF; 1990 [cited 2024 Jun]. Available 
from: http://www.unicef.org/programme/breastfeeding/innocenti.htm.

29. Ahmed M, Zepre K, Lentero K, Gebremariam T, Jemal Z, Wondimu 
A, et al. The relationship between maternal employment and stunting 
among 6-59 months old children in Gurage Zone Southern Nation 
Nationality People's region, Ethiopia: a comparative cross-sectional 
study. Front Nutr. 2022 Oct 6;9:964124. doi: 10.3389/fnut.2022.964124. 
PMID: 36276826; PMCID: PMC9582235

30. Balatibat EM. The linkages between food and nutrition security in 
lowland and coastal villages in the Philippines [Internet]. 2004 [cited 
2024 Jun]. Available from: https://research.wur.nl/en/publications/the-
linkages-between-food-and-nutrition-security-in-lowland-and-c-2.

31. FAO, IFAD, UNICEF, WFP, WHO. The State of Food Security 
and Nutrition in the World 2022. Repurposing food and agricultural 
policies to make healthy diets more affordable. FAO. 2022. doi: 
10.4060/cc0639en.

32. Department of Science and Technology - Food and Nutrition Research 
Institute (DOST-FNRI). Philippine Nutrition Facts and Figures: 
2021 Expanded National Nutrition Survey (ENNS) [Internet]. 2021 
[cited 2024 Jun]. Available from: https://enutrition.fnri.dost.gov.ph.

33. Lawrence RM. Host-resistance factors and immunologic significance 
of human milk. Elsevier EBooks. 2011;153-195. doi: 10.1016/b978-1-
4377-0788-5.10005-7.

34. Rakotomanana H, Hildebrand D, Gates GE, Thomas DG, Fawbush 
F, Stoecker BJ. Maternal knowledge, attitudes, and practices of 
complementary feeding and child undernutrition in the Vakinankaratra 
Region of Madagascar: a mixed-methods study. Curr Dev Nutr. 2020 
Oct 20;4(11):nzaa162. doi: 10.1093/cdn/nzaa162. PMID: 33274306; 
PMCID: PMC7695809.

35. Jones AD, Ickes SB, Smith LE, Mbuya MN, Chasekwa B, Heidkamp 
RA, et al. World Health Organization infant and young child feeding 
indicators and their associations with child anthropometry: a synthesis 
of recent findings. Matern Child Nutr. 2014 Jan;10(1):1-17. doi: 
10.1111/mcn.12070.PMID: 23945347; PMCID: PMC6860255.

36. Anin SK, Saaka M, Fischer F, Kraemer A. Association between Infant 
and Young Child Feeding (IYCF) indicators and the nutritional 
status of children (6-23 Months) in Northern Ghana. Nutrients. 2020 
Aug 24;12(9):2565. doi: 10.3390/nu12092565. PMID: 32847027; 
PMCID: PMC7551146.

37. Abuya BA, Ciera J, Kimani-Murage E. Effect of mother's education 
on child's nutritional status in the slums of Nairobi. BMC Pediatr. 
2012 Jun 21;12:80. doi: 10.1186/1471-2431-12-80. PMID: 22721431; 
PMCID: PMC3444953.

38. Sacks E, Schleiff M, Were M, Chowdhury AM, Perry HB. 
Communities, universal health coverage and primary health care. 
Bull World Health Organ. 2020 Nov 1;98(11):773-80. doi: 10.2471/
BLT.20.252445. PMID: 33177774; PMCID: PMC7607457.

39. Tafesse T, Yoseph A, Mayiso K, Gari T. Factors associated with 
stunting among children aged 6-59 months in Bensa District, Sidama 
Region, South Ethiopia: unmatched case-control study. BMC Pediatr. 
2021 Dec 6;21(1):551. doi: 10.1186/s12887-021-03029-9. PMID: 
34872503; PMCID: PMC8647487.

40. Glover-Amengor M, Agbemafle I, Hagan LL, Mboom FP, Gamor G, 
Larbi A, et al. Nutritional status of children 0-59 months in selected 
intervention communities in northern Ghana from the Africa RISING 
project in 2012. Arch Public Health. 2016 Apr 4;74:12. doi: 10.1186/
s13690-016-0124-1. PMID: 27047661; PMCID: PMC4819275.

41. Jeyakumar A, Babar P, Menon P, Nair R, Jungari S, Tamboli A, et 
al. Is Infant and Young Child-feeding (IYCF) a potential double-
duty strategy to prevent the double burden of malnutrition among 
children at the critical age? Evidence of association from urban slums 
in Pune, Maharashtra, India. PLoS One. 2022 Dec 1;17(12):e0278152. 
doi: 10.1371/journal.pone.0278152. PMID: 36455056; PMCID: 
PMC9714859.

42. Thahir AIA, Li M, Holmes A, Gordon A. Exploring factors associated 
with stunting in 6-month-old children: a population-based cohort 
study in Sulawesi, Indonesia. Nutrients. 2023 Aug 1;15(15):3420. doi: 
10.3390/nu15153420. PMID: 37571357; PMCID: PMC10421344.

43. Blake RA, Park S, Baltazar P, Ayaso EB, Monterde DB, Acosta LP, et 
al. LBW and SGA impact longitudinal growth and nutritional status of 
Filipino infants. PLoS One. 2016 Jul 21;11(7):e0159461. doi: 10.1371/
journal.pone.0159461. PMID: 27441564; PMCID: PMC4956033.

44. Hadju V, Yunus R, Arundhana AI, Salmah U, Wahyu A. Nutritional 
status of infants 0-23 months of age and its relationship with 
socioeconomic factor in Pangkep. Asian J Clin Nutr. 2017;9:71-76. doi: 
10.3923/ajcn.2017.71.76.

45. Guirindola M, Garcia-Malabad CJ, Maniego ML, Punzalan SLM. 
Association between dietary diversity score and nutritional status of 
Filipino children aged 6-23 months. Philipp J Sci. 2016;145:57-69.

10

Factors Associated with Stunting among Infants and Young Children


