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ABSTRACT

Introduction: The first 1000 days of a child’s life are crucial for growth and development.
Appropriate infant feeding practices, especially complementary feeding, play a vital role in
optimal growth and survival.

Objective: This study aimed to assess complementary feeding practices and associated
factors among mothers of children aged 6-24 months.

Materials and Methods: A community-based cross-sectional study was conducted in a rural
area of Sudurpashchim Province, Nepal, in 2023. A total of 381 mothers were interviewed
using a structured interview schedule. Respondents were selected using purposive sampling.
Statistical analyses, such as descriptive statistics, were performed for summarizing categorical
variables. Also, the chi-square test and multivariate logistic regression were performed to
identify significant factors associated with complementary feeding practices. The significance
level was set at P<0.05.

Results: Most participants (42.8%) were aged 21-25, with a mean age of 25.74+4.96 years.
Complementary foods started at 6 months (65.1%), adhering to recommended dietary
frequency (90.5%), minimum acceptable diet (84.7%), and dietary diversity (68.6%). However,
61.4% had improper feeding practices based on the World Health Organization (WHO)
guidelines. The odds of appropriate complementary feeding were higher among mothers
with children aged 13-24 months (adjusted odds ratio [aOR]=2.2, 95% Cl; 1.4, 3.5, P=0.001),
primary family income from business (aOR=2.3, 95% Cl; 1.1, 5.0, P=0.025) or profession
(aOR=2.3, 95% Cl; 1.1, 4.8, P=0.026), Chhetri ethnicity (aOR=2.6, 95% Cl; 1.2, 5.6, P=0.016),
marriage at age 220 (aOR=2.1, 95% Cl; 1.3, 3.3, P=0.001), mother’s age at first pregnancy 220
(aOR=1.9,95% Cl; 1.3, 3.0, P=0.002), secondary or university education (aOR=4.9, 95% Cl; 2.6,
9.3, P=0.001), service occupations (aOR=3.6; 95% Cl, 1.5, 8.8; P=0.005), and with a history of
complete antenatal care visits (aOR=2.2, 95% Cl; 1.1, 4.5, P=0.025).

Conclusion: The majority of respondents exhibited inappropriate complementary feeding
practices. Effectively improving complementary feeding practices can be achieved by
preventing child marriage, delaying early pregnancy, ensuring access to education, providing
better job opportunities, and encouraging health services utilization.
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Highlights

* Nutrition is vital for the health and development of children and adults, with the initial 2000 days being crucial for
growth.

* After 6 months, breast milk is insufficient for an infant’s complete nutrition.

* Introducing complementary foods at 6 months, alongside breastfeeding, is crucial for the health and survival of
young children.

* Maternal education, knowledge, and health service use are crucial for proper complementary feeding and
combating nutritional problems.

Plain Language Summary

The World Health Organization (WHO) and the United Nations Children’s Fund (UNICEF) define complementary
feeding as introducing solid, semi-solid, or other foods at 6 months, alongside breastfeeding until age 2 or older.
Complementary feeding is necessary as the demand for energy and nutrients exceeds what exclusive breastfeeding
can provide. Despite global recommendations and the efforts of the Nepalese government, complementary feeding
practices have remained low in both low- and middle-income countries, including Nepal. Consequently, malnutrition
poses a significant public health concern in Nepal, ranking among the highest in South Asia. Evaluating and enhancing
complementary feeding practices are crucial for evidence-based interventions to address undernourishment.
This study measures the prevalence of appropriate complementary feeding practices among mothers in Surma
Rural Municipality, Nepal, and identifies influencing factors. The results reveal a low frequency of appropriate
complementary feeding practices in rural areas. Factors such as the mother’s education level, occupational status,
early pregnancy and marriage, and history of antennal care checkups influence these practices. Addressing these
factors is essential for improving complementary feeding practices.

The initial 1000 days of life are crucial for long-term
health and development, especially from 6 to 24
months, which is particularly sensitive. During this
phase, complementary feeding plays an increasingly
vital role, emphasizing the importance of consuming
nutritious foods [5]. According to WHO, introducing
complementary foods in a timely manner can save the
lives of over 820000 children every year. In 2008, WHO
designed various measures to assess the effectiveness

Introduction

he first six months are crucial for infant devel-
opment, and the World Health Organization
(WHO) recommends exclusive breastfeeding
during this period. However, as breastfeeding
alone may become insufficient afterward, the
introduction of complementary feeding is advised [1].
Effective breastfeeding and complementary feeding

practices play a vital role in reducing under-five mortal-
ity. Research shows that growth faltering can start at 3
months and persist for 2 years. Despite optimal breast-
feeding, children may be at risk of stunting if they lack
adequate dietary intake, variety, and meal frequency
after 6 months of age [2].

This critical period extends from 6 to 18-24 months
and significantly impacts the global prevalence of mal-
nutrition in children under five years [3]. Complemen-
tary feeding, as defined by WHO and the United Nations
Children’s Fund (UNICEF), involves the introduction of
solid, semi-solid, or other foods alongside breastfeed-

ing [4].

of infant and young child feeding (IYCF) practices. How-
ever, these measurements reveal that many children in
low- and middle-income countries frequently lack ad-
equate complementary feeding [6, 7].

Nepal actively addresses malnutrition through policies
and programs, yet it has remained a significant public
health issue. High rates of underweight children (19%)
and alarming anemia prevalence (43% in under-five,
65% in the 6-23 months age group) persist [8]. One
primary cause of malnutrition is inadequate or limited
maternal knowledge regarding what, when, and how
to feed a child, rather than food unavailability [9]. Ad-
ditional factors include maternal education, nutritional
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counseling, food security, number of children, maternal
health services, decision-making power, poverty, lack of
access to clean water and sanitation, poor hygiene prac-
tices, and inadequate care and feeding practices [8, 10].
Complementary feeding practices in Nepal have made
limited progress over the past 15 years, with an aver-
age yearly growth rate of only 1% to 2% [11]. Regular
assessments of infant and young child feeding practices
are crucial for evidence-based decision-making to com-
bat undernourishment [12]. Therefore, this study aims
to identify the prevalence of complementary feeding
practices and associated factors among mothers with
children aged 6-24 months. To our knowledge, this is
the first study conducted on complementary feeding
practices in this rural area. Analyzing the current preva-
lence of complementary feeding practices and uncov-
ering the factors can provide baseline information for
the concerned municipalities to develop effective public
health intervention programs.

Materials and Methods

A community-based cross-sectional study was con-
ducted in Surma Rural Municipality, Sudurpashchim
Province (Far-West Province), Nepal, in 2023. Mothers
with children aged between 6 and 24 months were re-
cruited from the study area. The sample size was calcu-
lated considering a 95% confidence interval (Cl), a pro-
portion of timely initiation of complementary feeding
estimated at 53% based on previous research [10], and
a desired margin of error of 5%. This calculation resulted
in a sample size of 384. A total of 381 mothers from the
selected sample actively participated, achieving a re-
sponse rate of 99.2%.

Only eligible mothers permanently residing in Surma
Municipality with children aged 6-24 months, who
were available during data collection and willing to par-
ticipate, were included. Individuals who did not provide
consent and family members other than mothers were
excluded from the study.

Study participants were selected using purposive
sampling due to the challenges of tracing respondents’
houses within limited time and resources. Before their
selection, the female community health volunteers
(FCHVs) were contacted and informed about the study’s
objectives. The FCHVs provided a list of households with
mothers having children between 6-24 months. Subse-
quently, each household, including the mothers of the
children, was visited as per the provided list. Assistance
from the FCHVs was sought to locate the homes. When
the mothers were unavailable during the initial data
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collection, a second visit to the same household was at-
tempted. However, if the mothers were still absent dur-
ing the second attempt, they were excluded from the
study.

Face-to-face interviews were conducted by trained re-
searchers using the Nepali language from March 27% to
April 7%, 2023. After conducting an extensive literature
review, a researcher-made questionnaire was used to
assess the information on the sociodemographic char-
acteristics of the mother and child and maternal factors.
The practice of complementary feeding was evaluated
using the WHO guidelines [6]. The questionnaire in-
cluded 17 questions covering initiation time, additional
breastfeeding, meal frequency, dietary diversity, and hy-
giene practices. To determine the quantity of food and
evaluate the minimum acceptable diet, a 250-mL cup
was provided to mothers, allowing them to indicate the
amount of food they fed to their children. The nutrition-
al status of children was measured using the mid-upper
arm circumference (MUAC) tape.

To ensure the validity of the instrument, three experts
in public health and nutrition participated in the vali-
dation process and evaluated the questionnaire based
on criteria such as clarity, relevance, appropriateness,
and cultural sensitivity. Additionally, a pilot study was
conducted among 40 respondents at Jaya Prithvi Mu-
nicipality to enhance the reliability of the questionnaire.
We evaluated the participants’ understanding of the
guestionnaire during the pilot study. We assessed if the
guestions were clear, easy to answer, and understand-
able. Also, we checked for redundancy and identified
any questions that might be confusing or unnecessary.
Based on this feedback, we refined the questionnaire
to improve its clarity, ease of use, and overall flow. This
condition allowed us to assess the consistency and
stability of the questionnaire’s results. Based on the
feedback and data collected during the pilot study, nec-
essary modifications were made to improve the instru-
ment’s reliability.

Children aged 6-24 months who were introduced to
solid or semi-solid food precisely at 6 months of age, fed
at the required frequency, given the appropriate quanti-
ty of food for their age, and provided with at least 4 out
of the 7 food categories outlined in the WHO feeding
practice guidelines were considered to have appropri-
ate complementary feeding practices [6]. Data coding
and entering to software was done after data collection.
Descriptive statistics were employed for categorical vari-
ables. The Pearson’s chi-square test assessed the asso-
ciation between independent variables and the practice
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of complementary feeding (appropriate and inappropri-
ate). The most prevalent predictors for complementary
feeding practices were determined using multivariate
logistic regression analysis, incorporating variables that
demonstrated a significant association at the bivariate
level. All statistical significance was determined at a sig-
nificance level of P<0.05. All analyses were performed
using IBM SPSS statistics software, version 26.

Results

The sociodemographic characteristics of mothers are
presented in Table 1. Among the 381 respondents, the
majority (42.8%) belonged to the age group of 21-25
years, with a mean age of 25.74+4.96 years. The ethnic-
ity of most respondents was Chhetri (89%), and all par-
ticipants identified as Hindus. In addition, a significant
number of respondents (71.7%) lived in joint families,
with agriculture being the primary source of income for
the majority (63.8%). Moreover, a majority of the respon-
dents (37.5%) had received only basic level education.

Regarding the children, the majority (63.8%) fell within
the age range of 13-24 months, and 55.4% were male.
Notably, 94% of the children showed no signs of acute
malnutrition, and 99% of the children had received vac-
cinations in accordance with the national immunization
schedule.

The mean age at which the mothers got married was
18.32+2.38 years. A significant portion of the mothers
(51.4%) became pregnant for the first time before age
20. The majority of the mothers (73.8%) were engaged
in agriculture. Furthermore, a high percentage of moth-
ers (90.8%) gave birth to their most recent child at a gov-
ernment health institution. Regarding mode of delivery,
nearly all mothers (96.1%) had a spontaneous vaginal
delivery. Approximately 86.6% of the mothers had at-
tended all the recommended antenatal care (ANC) vis-
its. These results are presented in Table 2.

Out of the participants, the majority (65.1%) initiated
complementary feeding at 6 months. However, many
respondents started late (18.4%), and 16% began early.
Among those who initiated early, the primary reason
cited by the majority (65.6%) was inadequate breast
milk. On the other hand, for those who started late, the
main reason the majority gave (51.4%) was adequate
breast milk supply.

Regarding the types of weaning foods introduced, 43%
of respondents reported using “Sarbottam Pitho” (Lito).
Furthermore, a significant percentage of respondents
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(93.4%) continued providing milk and complementary
feeding. In terms of meeting recommended feeding
standards, the majority of respondents achieved mini-
mum dietary diversity (68.6%), minimum meal fre-
guency (90.2%), and minimum acceptable diet (84.7%).
These results are presented in Table 3.

Out of the mothers who participated in our study, only
38.6% followed appropriate complementary feeding
practices, and 61.4% were identified as having inappro-
priate feeding practices based on WHO guidelines.

In the bivariate analyses, only variables significantly
associated with complementary feeding practices (both
appropriate and inappropriate) were incorporated into
their respective models. Both models exhibited a satis-
factory fit, as indicated by the omnibus tests of model
coefficients (P=0.001) and the Hosmer and Lemeshow
Test (P=0.957), with a Nagelkerke pseudo-R? of 0.14.

In the multivariate analysis (Table 4), the odds of ap-
propriate complementary feeding practices were sig-
nificantly higher among mothers whose children were
aged 12-24 months, with a pronounced considerable
increase of more than two times (adjusted odds ratio
[aOR]=2.2,95% ClI; 1.4, 3.5, P=0.001). Additionally, high-
er odds were observed among mothers whose family’s
primary income source was a business (aOR=2.3, 95%
Cl; 1.1, 5.0, P=0.025) or those in professional occupa-
tions (aOR=2.3, 95% Cl; 1.1, 4.8, P=0.026). Other factors
associated with increased odds of appropriate comple-
mentary feeding practices included being of Chhetri
ethnicity (aOR=2.6,95% Cl; 1.2, 5.6, P=0.016), being >20
years at marriage (aOR=2.1, 95% Cl; 1.3, 3.3; P=0.001),
being >20 years at first pregnancy (aOR=1.9,95% Cl; 1.3,
3.0, P=0.002), having basic level education (aOR=2.0,
95% Cl; 1.1, 3.6, P=0.032), or possessing secondary or
university level education (aOR=4.9, 95% Cl; 2.6, 9.3,
P=0.001).

Furthermore, higher odds of appropriate comple-
mentary feeding practices were associated with moth-
ers who were homemakers (aOR=2.2, 95% Cl; 1.2, 4.0,
P=0.016), engaged in service occupations (aOR=3.6,
95% Cl; 1.5, 8.8, P=0.005), and had a history of complete
ANC visits (aOR=2.2, 95% Cl; 1.1, 4.5, P=0.025).

Discussion

After 6 months, breast milk alone is insufficient for an
infant’s nutritional needs. Introducing appropriate com-
plementary foods alongside continued breastfeeding
until age 2 or older is crucial to prevent undernourish-
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Table 1. Sociodemographic characteristics of mothers of children aged 6-24 months (n=381)

Nursing and Midwifery

Variables MeaniSD/No. (%)
Age (y) 25.74+4.96
15-20 43(11.3)
21-25 163(42.8)
26-30 122(32)
Age groups (y)
31-35 35(9.2)
36-40 11(2.9)
41-45 7(1.8)
Chhetri 339(89)
Ethnicity
Dalit 42(11)
Nuclear 50(13.1)
Type of family Joint 273(71.7)
Extended 58(15.2)
Agriculture 243(63.8)
Labor 29(7.6)
Business 32(8.4)
Family’s main occupation
Professionals 34(8.9)
Driver 20(5.2)
Others” 23(6)
Unable to read and write 110(28.9)
Mother’s education Basic level (grades 1-8) 143(37.5)
Secondary or university level (grades 9-12 and higher) 128(33.6)
Religion Hindu 381(100)
6-12 138(36.2)
Age of child (m)
13-24 243(63.8)
Male 211(55.4)
Sex of child
Female 170(44.6)
Severe acute malnutrition 2(0.5)
Nutritional status Moderate acute malnutrition 21(5.5)
No acute malnutrition 358(94)
Yo 377(99
Vaccination per the national e (%9)
i izati hedul
immunization schedule No a1)

“Foreign employment, seasonal workers.

]
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Table 2. Maternal characteristics and healthcare utilization (n=381)

July 2024, Volume 34, Number 3

Variables Mean1SD/No. (%)
Age at marriage (y) 18.32+2.379
<20 years 196(51.4)
Age at first pregnancy
>20 years 185(48.6)
132(34.6)
Number of children
249(65.4)
Agriculture 281(73.8)
Daily wage worker 17(4.5)
Occupation of mother Service 23(6)
Business 13(3.4)
Homemaker 47(12.3)
Government health institution 346(90.8)
Private health institution 10(2.6)
Place of birth
Home 23(6)
On way 2(0.5)
Normal 366(96.1)
Type of delivery
Cesarean section 15(3.9)
Not at all 2(0.5)
Status of ANC visit” Visited but not complete 49(12.9)
Complete visits 330(86.6)

“Antenatal care.

ment during the transition from exclusive breastfeed-
ing. Our study aims to identify the ferequency of appro-
priate complementary feeding and its associated factors
among mothers of 6 to 24-month-old children in rural
areas in Nepal.

Our study found that many mothers initiated comple-
mentary feeding at the recommended 6-month mark.
However, this percentage differed from findings re-
ported elsewhere, highlighting regional variations in
practices. For instance, a study conducted in Coastal
South India [13] reported a higher percentage of moth-
ers initiating feeding on time, while a study in Bhakta-
pur district, Nepal [4], revealed a lower rate. These dis-
crepancies could be attributed to cultural beliefs about
breastfeeding duration, access to information about
complementary feeding practices, or socioeconomic
factors influencing food availability. Further research

exploring these factors across diverse regions of Nepal
would be valuable in understanding the underlying rea-
sons behind these variations.

A significant proportion of children in our study met
the minimum meal frequency (MMF) criteria. This re-
sult contrasts with studies in Ethiopia [14, 15], India
[16], and Pakistan [17], where lower percentages have
been reported. These disparities might be due to study
setting variations and sociocultural factors influencing
child feeding routines. It is possible that rural Nepali
communities traditionally practice frequent feeding
throughout the day, which aligns well with MMF recom-
mendations. Yet, further research is required to under-
stand how cultural norms impact these practices and
their effect on children’s nutrient intake.
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Table 3. Comprehensive overview of complementary feeding practices and related factors (n=381)

Variables No. (%)
<6 61(16)
6 248(65.1)
Beginning of complementary feeding (m)
>6 70(18.4)
Not started 2(0.5)
Inadequate breast milk 40(65.6)
No milk secretion 6(9.8)
Reason for early feeding (n=61)
Unaware 3(4.9)
Others 12(19.7)
Adequate breast milk 36(51.4)
Reason for late feeding (n=70) Child reluctancy 22(31.4)
Unaware 12(17.1)
Continuation of milk along with comple- Yes 354(93.4)
mentary feeding (n=379) No 25(6.6)
Breast milk 357(93.7)
Type of milk (n=354)" Formula feeding 26(6.8)
Animal milk 89(23.4)
Soft kheer 14(3.7)
Ri d Daal 81(21.4
Types of weaning foods introduced for the icé and baa ( )
first ti
rerime Soft Jaulo 121(31.9)
Sarbottam Pitho Ko Lito 163(43)
Met 342(90.2)
Minimum meal frequency
Not met 37(9.8)
Met 321(84.7)
Minimum acceptable diet (n=379)
Not met 58(15.3)
Grain, roots, and tubers 379(100)
Legumes and nuts 336(88.7)
Dairy product 265(69.9)
Food diversity” Flesh foods 44(11.6)
Eggs 86(22.7)
Vitamin-rich fruits and vegetables 160(42.2)
Other fruits and vegetables 177(46.7)
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Variables No. (%)

260(68.6)
Minimum dietary diversity

Not met 119(31.4)

Own bowl 17(4.5)

Child pot

Family pot 362(95.5)

Use of water during the preparation of 3(08)
complementary food Normal water 376(99.2)
275(72.6)

Handwashing before preparing comple- 16(4.2)

mentary food

Sometimes 88(23.2)

277(73.1)
Handwashing before feeding complemen-
7(1.8)
tary food

Sometimes 95(25.1)
128(33.8)

Coverings for prepared complementary 91(24)

food

Sometimes 160(42.2)

Th 338(89.2
What is done to the food if the child does row away ( )

t finish it
nothinisht Consume myself 41(10.8)

“Multiple response.

In this study, a high percentage of mothers met the
MMF criteria, which contrasts with findings from stud-
ies in Lumbini Province, Nepal [12], Ethiopia [14], and
India [18], where lower percentages were reported.
These differences underscore the influence of regional
factors on feeding practices. Recent public health ini-
tiatives promoting balanced diets for children might
have contributed to these improvements. Alternatively,
rural Nepal’s specific food availability and cultural pref-
erences might contribute to a more diverse diet than
other regions. Further research, including dietary as-
sessments, is needed to understand children’s diets and
identify nutritional gaps.

The percentage of mothers meeting the minimum
dietary diversity criteria was slightly lower than the na-
tional survey results [19] but consistent with a study
conducted in the western hilly region of Nepal [10].
Studies conducted in Lebanon [20] and Ethiopia [14]
showed lower percentages than our research. This
finding highlights the influence of regional dietary pat-
terns. Notably, all mothers in our study provided food

from the grains, tubers, and roots group, reflecting cul-
tural preferences in Nepal, as observed in other studies
conducted within the country [4]. However, the results
from the studies conducted in Northwest Ethiopia [15]
and Iseyin, Nigeria [21] showed lower percentages in
the consumption of grains, roots, and tubers than in our
study. This difference could be attributed to variations in
cultural practices, dietary preferences, and the availabil-
ity of food resources. Grains, tubers, and roots are more
commonly consumed in the Nepalese community due
to cultural preferences and traditional dishes, which
might explain the higher consumption in our study com-
pared to the others.

Our findings suggest that mothers with children be-
tween 12-24 months are more likely to practice ap-
propriate feeding practices, consistent with previous
research [21]. Additionally, maternal education level
and complete ANC follow-up status emerged as positive
indicators for proper complementary feeding practice,
aligning with findings from studies in Ethiopia [14, 22,
23]. Mothers with higher education might better un-
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Table 4. Logistic regression analysis of the selected variables with complementary feeding practice

. .. . 95% CI o
Variables Coefficient SE Adjusted OR . P
Lower-Upper
6-12 - - 1 - -
Age of child (m)
13-24 0.8 0.2 2.2 1.4-35 0.001
Agriculture - - 1 - -
Labor -0.6 0.5 0.6 0.2-1.4 0.212
. . Business 0.9 0.4 23 1.1-5.0 0.025
Family main oc-
cupation Professionals 0.8 0.4 23 1.1-4.8 0.026
Driver 0.4 0.5 1.5 0.6-3.7 0.420
Others 0.0 0.5 1.0 0.4-2.4 0.978
Dalit - - 1
Ethnicity
Chhetri 0.9 0.4 2.6 1.2-5.6 0.016
<20 - - 1 - -
Respondents’ age
atmarriage 220 0.7 0.2 2.1 1333 0.001
<20 = = 1 - -
Respondent’s age
st
when 17 pregnant >20 0.7 0.2 1.9 1.3-3.0 0.002
Unable to read and ) ) 1 ) )
write
Respondent’s .
) Basic level 0.7 0.3 2.0 1.1-3.6 0.032
education
Secondary or univer- 16 03 49 2.6-9.3 0.001
sity level
Agriculture - - 1 - -
Labor -0.3 0.6 0.8 0.3-23 0.650
Qe ol Service 13 0.5 36 15838 0.005
respondent
Business 0.5 0.6 1.6 0.5-5.0 0.389
Homemaker 0.8 0.3 2.2 1.2-4.0 0.016
Not complete or not
atall ) ) 1 ) )
Status of ANC visit *
Complete 0.8 0.4 2.2 1.1-45 0.025

“Antenatal care.

derstand appropriate complementary feeding practices
due to increased access to information. Similarly, moth-
ers who complete their ANC visits likely receive guid-
ance from healthcare professionals on infant feeding
practices.

This cross-sectional study was conducted in a rural
area, limiting its generalizability to the broader popula-
tion. The use of purposive sampling introduces poten-

tial selection bias. Future studies with larger and more
diverse samples are needed to validate our findings. We
recommend assessing mothers’ knowledge of comple-
mentary feeding practices in future research, as inad-
equate education contributes to malnutrition.

Our study highlighted that early marriage and preg-
nancy among respondents are prevalent despite being
illegal according to Nepalese laws. While many respon-
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dents adhered to recommended dietary frequencies
and continued breastfeeding alongside complementary
feeding, a significant proportion demonstrated inappro-
priate practices as per WHO guidelines.

The study underscores the importance of maternal
education on timely complementary feeding introduc-
tion to meet children’s nutritional needs. Addressing
inadequate breast milk production through education
is crucial. Discouraging animal milk feeding and promot-
ing diverse food groups, particularly meat, for balanced
nutrition is essential. Attention to proper food prepara-
tion and safety practices is necessary. Efforts to prevent
child marriage, delay early pregnancy, improve educa-
tion access, and promote ANC visits are vital. These
factors significantly influence complementary feeding
practices.

Despite limitations, our findings contribute to mater-
nal and child health knowledge, serving as a basis for
targeted interventions to enhance feeding practices and
child nutrition.
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