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Abstract

This study assessed the factors associated with caregiver’s nutritional knowledge, attitude, and practices (KAP) as well
as their implication on the nutritional status of children aged 6-24 months old in Soroti and Amuria districts, eastern
Uganda. A cross-sectional research design was applied to collect primary data from 408 caregivers of children between 6
and 24 months. Data was collected using questionnaires and analyzed using descriptive and inferential statistics including
regression analysis. Anthropometric approaches were used to assess the nutritional status of the reference child. Results
showed that there was a generally low level of knowledge on complementary feeding (CF) among caregivers in this study.
There was, however generally good attitude of caregivers towards CF. The findings on practices were mixed with both
good practices such as feeding the child with colostrum and bad practices such earlier than recommended introduction
of complementary foods. From this study, the average time for introduction of complementary foods was 4.4 months. This
was less than the recommended 6 months with only 36% of the children being introduced to complementary feeding
at the recommended 6 months. Caregiver’s nutritional knowledge was predicted by child’s sex, mother as caregiver and
occupation of household head, while, caregiver’s attitude was predicted by household occupation and farming as source
of foods in the case caregiver’s attitude. Results on influence knowledge and attitude on child nutritional status shows
that attitude is a significant predictor of stunting and wasting, but not underweight, on the other hand, knowledge was
not a significant predictor of child nutritional status. The study recommends the need to improve the level of knowledge
of caregivers. This could be by introducing child nutrition education through available sources of information.
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1 Introduction

According to the United Nations Children’s Fund (UNICEF), globally, less than 20% of the children aged 6-24 months
are receiving proper complementary feeding (CF) while one in three infants aged 6-8 months are usually not intro-
duced to solid food [1]. Over 52% eat the minimum meal frequency, while, over 29% have the minimum dietary
diversity with only 16% having acceptable diet as measured by the food consumption score (FCS) [2]. Reports have
shown that, in Sub Saharan Africa (SSA), poor complementary feeding practices (CFP) have been shown to contrib-
ute to negative growth trends and is the immediate cause of under nutrition during the first two years of life [1]. In
East and Southern Africa, only 45% and 35% achieve the minimum meal frequency and minimum dietary diversity,
respectively. Only 11.5% have acceptable diets as measured by the FCS [2].

In Uganda, a report by World Health Organization (WHO), and partners indicated that only 25.7% of children
usually eat the minimum meal frequency, while, 41.6% achieve the minimum dietary diversity [3]. Appropriate CF
for children 6-24 months was reported at 14% while the prevalence of child under nutrition for children less than
five years old was reported at 26%, 2.8% and 10.2% for stunting, wasting, and underweight, respectively, according
to Uganda Bureau of Statistics (UBOS) [4]. Within the country, there are even wider variations in the proportion of
stunted, wasted and underweight children [5-7].

Proper CF is important in improving child survival and promoting healthy growth [1]. As such appropriate CF is a
major concern in many developing countries [8]. Achieving adequate CF requires among others, accurate information
which can be realized through skilled support from the family, community and healthcare system to mothers and/or
caregivers. Inadequate knowledge about appropriate food and poor CFP are determinants of child undernutrition
[8,9].

In Teso sub-region, inappropriate CFP are common for children aged 6-24 months. For instance, inadequate
initiation of complementary foods before and after six (6) months is not recommended and increases the risk of
undernutrition in children aged 6-24 months [10, 11]. There are several interventions such as nutrition education
and policy on young child feeding practices which targets caregivers to improve adherences to proper CF with the
aim of addressing undernutrition in Uganda [9, 12]. Similarly, caregiver’s nutritional KAP has implications for CFP for
children under their care as well as their nutritional status [8, 13, 14]. Despite the high prevalence of poor CFP and
under nutrition (14% for stunting and 58.9% for anemia) in infants in Teso [4], there is scantiness of information on
the relationship between caregiver’s nutritional KAP on CF for children 6-24 months, and how these translates into
better nutritional outcomes for the children. Similarly, there is a general lack of information on how the disparity of
caregivers’ nutritional KAP influences the nutritional status of children aged 6-24 months. As such, understanding
nutritional KAP among different caregivers and how it contributes to nutritional status of children is key in addressing
under nutrition. Therefore, this study investigated the variations in nutritional KAP towards CF among caregivers as
well as nutritional status of children 6-24 months in Teso sub-region. The study also assessed predictors of knowledge
and nutritional status of these children.

2 Materials and methods
2.1 Study design, area, and population

This study applied a community based cross-sectional design. The study was carried out in Amuria and Soroti districts
in eastern Uganda. The districts were purposely selected because previous reports have documented poor CFP and
high rates of under nutrition in children aged 6-24 years [12]. Both districts have a high burden of child malnutrition.
For instance, reports indicate the prevalence of wasting in the region is over 14% [7]. This is above the global target
of 5% [15] Soroti district is about 310 km north east of Uganda'’s capital, Kampala, while, Amuria is about 340 km
north east of Uganda’s capital, Kampala.

The study population consisted of caregivers of the reference child. The reference child was that child whose
nutritional status was assessed in this study and was between 6 and 24 months at the time of the study. The caregiver
was expected to answer all questions with respect CF of the reference child. The inclusion criterion was that only
those caregivers (mothers, fathers, maids and grandmothers or any other person) taking care of the reference child
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at the time of the study were interviewed. In this study, a caregiver was any household member who was in charge
of taking care of the child at the time of the study [14]. This was either the mother or another person involves in the
daily care of the reference child. In the event that the household had more than one child between 6 and 24 months,
only one was randomly selected for inclusion in the study. The focus in the caregiver was due to the fact that this
study was in knowledge, attitude and practice of complementary child feeding. Thus, in the event that more than
one person was involved in the care of the reference child, the interviewed caregiver was the one who spent the
most time with the child.

2.2 Sampling size and sampling framework

The number of participants for this study was determined using the Krejcie and Morgan [16] table of sample size deter-
mination. Given that the two districts have over 70,000 households [17], the ideal sample size was 382. However, due to
the potential non-response that is common in survey research, this figure was increased by 10% to give 420. However,
after data collection, response from 12 respondents could not be used due to incomplete responses. The effective sam-
ple size thus reduced to 408. Since the two districts is having almost the same population size, equal proportions of the
sample participants were selected from each district. To select the study participants, a multi-stage sampling technique
was used. In the first stage, two districts were purposively selected from Teso sub-region. In the second stage, two sub-
counties were then randomly selected from each district. In the third stage, three parishes were randomly selected fol-
lowed by random selection of two villages per parish. From each village, households with children within the reference
age were profiled with the help of the local leaders. From this profile, study participants were then randomly selected
using simple random sampling.

2.3 Study instruments

This study used a structured researcher administered questionnaire to collect primary data on KAP and child’s nutritional
status. The KAP questions were adopted with modifications from Marias and Glasauer [18]. The questionnaire consisted
of four (4) sections. The first section consisted of questions on demography, social and economic factors. This included
caregiver’s status, caregiver’s age, marital status, family type, family size, and education level and income status of the
household. The second section had questions on nutritional knowledge. The third part had questions on nutritional
attitude. Attitude questions followed Nassanga et al. [8], to include both positive and negatively framed questions.
Respondents were expected to answer these questions on a three-point Likert scale where 0=disagree, 1=not sure, and
2=agree. The fourth part consisted of questions on practices with respect to CF as well as child nutritional status that was
measured through anthropometric procedures. The anthropometric measures were implemented by the researcher with
permission from the parents of the reference child. This information was captured in the same household questionnaire.
Before measurement of child nutritional status, the children wore minimal clothing and bare feet. The child’s height,
and weight were taken using the right equipment. Weight reading in kilograms (reported with 1 decimal) was taken
and recorded using a standard calibrated digital weighing scale. Height reading in centimeter (reported with 1 decimal)
was taken using a stadiometer. Both height and weight were taken twice and a difference of 0.1 cm in height and 100 g
in weight were acceptable. The child’s age was confirmed from the child health card. Where the card was not available,
the right date of birth was obtained from the caregiver. These anthropometric readings were then used to compute the
child’s height for age (HAZ) to show level of stunting, weight for age (WAZ) to show level of underweight, and weight for
height (WH2Z), to show level of wasting. All the anthropometric measurements and assessment followed the guidelines
on anthropometry by WHO [19]. The children were considered stunted, underweight or wasted, if the height-for-age
(HAZ), weight-for-age (WAZ), or the weight-for-length (WHZ) Z-scores were outside the normal range for children aged
6—24 months old using the new WHO child growth standards [19]. The height, age and weight measurements are used to
compute the respective z-scores. The cut-offs for the z-scores, followed WHO child growths standards [19, 20], and were
computed using the WHO Anthro Survey Analyzer [21]. The WHO Anthro Survey Analyzer is an open source software.

2.4 Data collection
Data for this study was collected by a team of four research assistants, led by the first author, with supervision of the

other co-authors. The research assistants were selected based on their previous experience in nutrition surveys as well as
fluency in the local language (Ateso). Before involvement in data collection, the research assistants were taken through
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the tools for a common understanding. During the training, the research assistants also participated in pre-testing the
research tool. Pretesting of the questionnaires was done so as to assess validity and reliability of the questionnaire. The
pretest for this study was conducted in the neighboring Kaberamaido districts. Following the pre-test, the necessary
adjustments were made on the research questionnaire before final data collection. During data collection, informed con-
sent was obtained from all participants selected for inclusion in the study. The parents/legal guardians provided informed
consent for inclusion of themselves and their children in the study, while, informed consent was also obtained from the
caregivers, if different from the consenting parent or guardian. Following informed consent, only consenting participants
were interviewed. Specifically, the mothers or caregivers were interviewed depending on who spent more time with the
child. The questionnaires were researcher administered. This was necessary so as to ensure that the participants were
provided with any additional explanation, they may require to enable them understand the questions. After completing
the structured questionnaire with the caregiver, anthropometry variables for the reference child (the child for which the
caregiver was taking care of ) were taken and recorded in the same questionnaire, following, the procedures described
in the previous section. This was done so as to help link the caregiver’s information to the child nutritional status.

2.5 Data analysis

After data collection, all the data collected were checked and verified for accuracy, completeness and eligibility daily
in the field and upon returning. Data from questionnaires that passed the post-data collection evaluation stage were
coded and entered in SPSS v25. After entry, the data was cleaned for any anomalies in data entry. Descriptive analyses
were performed in SPSS, while, regression analysis was performed using STATA v14. Summary statistics of sociodemo-
graphic factors were obtained using frequencies, means and standard deviations. In order to show variation of socio-
demographic factors across study location, the chi-square tests of association and student’s t-test were used. Specifically,
the chi-square test of association was used to assess significance of association between categorical socio-demographic
factors and district, while, the student’s t-test was used to assess significance difference of means between quantitative
sociodemographic factors and district.

2.5.1 Nutritional KAP

The assessment of KAP of the respondents was done using descriptive statistics for each of questionnaire items for
assessing level of KAP. This was following computation of a single score for knowledge and attitude. Each knowledge
questions were scored on 2-point scale (0 for poor and 1 for good response). The level of knowledge was assessed by
summing the knowledge related questions and expressing it as a percentage of the total score. Each attitude question
was assessed on a 3-point scale as described in Sect. 2.3. The overall level of attitude was obtained by summing all the
attitude questions and expressing as a percentage of the total points [22]. Knowledge and attitude percentage scores
were classified into binary variables. The knowledge score was classified following Bas et al. [23] while attitude score was
classified following Ul Haq et al. [24]. Specifically, for knowledge scores below 50% were classified as poor for knowledge
while those above were classified as good knowledge [23], while, in the case of attitude, scores < 57% were classified as
poor attitude, while those above were classified as good attitude [24]. Practices associated with good CF were scored
on different scales include 0=no, 1 =yes; 0 =wrong practice, 1= correct practice, as well as frequency of the some prac-
ticed based task. Based on the nature of the questions used to assess practice in this study, it wasn't possible to classify
practices into the binary classification used for knowledge and attitude.

2.5.2 Assessing predictors of Knowledge, Attitude and child nutritional status

The final classification of knowledge and attitude gave a binary variable. This binary variable was coded as 1 for good
knowledge or attitude, and 0 for poor knowledge or attitude. In order to assess the predictors of good knowledge
and attitude, a binary choice logistic regression model was ideal. Consequently, the study performed a binary logistic
regression model to ascertain the predictors of good knowledge or attitude towards CF of children under 24 months.
The regression was performed with knowledge or attitude as dependent variables and demographics factors including
caregiver’s characteristics, child characteristics, household characteristics and practices. Table 1 presents a description of
the independent variables. Two regressions models were run independently, one for knowledge as a dependent variable,
and another for attitude as a dependent variable. Given that it wasn't possible to compute one score for practice-based

@ Discover



Discover Food (2025) 5:94 | https://doi.org/10.1007/544187-025-00369-8

Research

Table 1 Description of variables included in the regression to predict nutritional KAP and child nutritional status
Variable Description/measurement Apriori expectation

Knowledge and Nutri-

attitude tional

Status
Age Caregiver’s age (complete years) + +
Household size Number of individuals in the households - NA
Income source Main source of income for the household + NA
Child sex Sex of child (1=male, 0=female) + NA
Rural Location of the caregiver (1=rural, 0=urban) + NA
Married Caregiver's marital status (1 =married, 0=otherwise) + NA
Caregiver is mother Mother is the caregiver (1=yes, 0=no) + +
District District of residence (1=Amuria, 0= Soroti) + +
Source of livelihood Livelihood sources of the caregiver (1=Farming, 0=otherwise) + NA
Source of food How food is obtained in the household (1 =Farming, 0=otherwise) + NA
Attitude Attitude of the caregiver (1=good knowledge, NA +
Knowledge Knowledge of caregiver NA +
Fed on complimentary Daily frequency of feeding child on complementary food + +
Child breastfeeding Children was ever breastfed (1 =yes, 0=no) NA +
Still breastfeeding Child still breastfeeding (1=yes, 0=no) NA +
Diarrhea Child suffering or suffered from diarrhea in the past one week of the study NA
(1=yes, 0=no)

Solid food Children given solid foods (1=yes, 0=no) NA +
Information Source of information on CF (1=hospital, 0=no) NA +
Health card Child having health card at the time of the study (1=yes, 0=no) NA +
Birth place Place of birth (1 =hospital, 0=no) NA +
6-8 months Child is between 6-8 months old (1 =yes, 0=no) - NA
9-12 months Child is between 9-12 months old (1=yes, 0=no) - NA
13-18 months Child is between 13-18 months old (1=yes, 0=no) + NA
19-24 months Child is between 19-24 months old (1=yes, 0=no) + NA

NA not applicable for the model

questions, this study did not assess the predictors of practices. However, the practice-based questions were presented
using descriptive statistics.

In order to assess the predictors of child nutritional status, a multinomial logistic regression was performed to assess
the factors influencing child nutritional status. The multinomial logistic regression was ideal given that child nutritional
status is a three-level variable which classifies children as having severe acute malnutrition (SAM), moderate acute mal-
nutrition (MAM) or normal with respect to their height for age, weight for age and weight for height. Consequently, a
separate model was predicted for each measure of child nutrition. The independent variables were the socio-economic
factors, and household characteristics as described in Table 1.

3 Results

3.1 Socio demographic characteristics

Results in Table 2 shows that majority (83%) of the household heads were males, with household in Amuria having
significantly (p <0.01) more male headed households than households in Soroti district. In 90% of the households, the
caregivers of the reference children were their biological mothers, with no significant association across districts. Major-

ity (42%) of the household heads were not employed and only 12% had some form of employment, while, 15%, 9%
and 4% were farmers, small scale traders and casual laborers, respectively. There was a significant (p <0.01) association
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Table 2 Socio demographic characteristics of caregivers

Variable Category Overall District Chi-square
Amuria Soroti
n % n % n %

Household head sex Male 340 833 181 88.7 159 77.9 8.541%**
Female 68 16.7 23 11.3 45 221

Nature of caregiver Mother 366 89.7 187 91.7 179 87.7 3.498
Maid 8 20 2 1.0 6 29
Grandmother 27 6.6 13 6.4 14 6.9
Father 7 1.7 2 1.0 5 25

Marital status Single 31 7.6 13 6.4 18 8.8 7.151%
Married 331 81.1 175 85.8 156 76.5
Separated 33 8.1 13 6.4 20 9.8
Widowed 13 3.2 3 1.5 10 4.9

Main occupation of the household head Not Employed 170 41.7 109 534 61 29.9 33.919%**
Employed 50 123 20 9.8 30 14.7
Petty business 36 8.8 15 74 21 103
Casual labor 30 7.4 9 44 21 10.3
Farmer 60 14.7 33 16.2 27 13.2
Mechanic 3 0.7 0 0.0 3 1.5

Main occupation of mother Not Employed 291 71.3 165 80.9 126 61.8 29.699%***
Employed 13 32 5 2.5 8 3.9
Petty business 47 1.5 8 3.9 39 19.1
Casual labor 12 29 5 25 7 34
Farmer 42 103 21 10.3 21 103
Stone querying 1 0.2 0 0.0 1 0.5
Tailor 2 0.5 0 0.0 2 1.0

Education level of household head None 25 6.1 1 5.4 14 6.9 7.812%
Primary 216 529 112 549 94 46.1
Secondary 118 28.9 51 25.0 67 32.8
Tertiary 49 12.0 20 9.8 29 14.2

Education level of caregiver None 30 74 18 8.8 12 5.9 14.058***
Primary 239 58.6 133 65.2 106 52.0
Secondary 110 27.0 43 21.1 67 3238
Tertiary 28 6.9 9 4.4 19 9.3

Main source of household income Formal employment 56 13.7 24 11.8 32 15.7 34.589%**
casual labor 55 13.5 16 7.8 39 19.1
small scale business 81 19.9 28 13.7 53 26.0
sale of agriculture produces 215 52.7 136 66.7 79 387
Others 1 0.2 0 0.0 1 0.5

Source of food in the household Farming 323 79.2 188 92.2 135 66.2 44.411%%*
Purchase 84 20.6 15 74 69 338
Others 1 0.2 1 0.5 0 0.0

Decision maker of income use Husband/partner 250 61.3 139 68.1 111 54.4 11.02**
Wife/mother 88 21.6 35 17.2 53 26.0
Equal decision 41 10.0 21 103 20 9.8
Relatives/grandparents 29 7.1 9 44 20 9.8

Decision maker of food cooked Husband/partner 45 11.0 17 83 28 13.7 7.680*
Wife/mother 317 77.7 170 83.3 147 721
Equal decision 17 4.2 7 34 10 49
Relatives 29 7.1 10 49 19 9.3

Farmer’s location Urban 91 223 15 74 76 373 52.628***
Rural 317 777 189 92.6 128 62.7

Gender of the reference child Female 207 50.7 94 46.1 113 554 3.540*
Male 201 49.3 110 53.9 91 44.6

@ Discover



Discover Food (2025) 5:94 | https://doi.org/10.1007/544187-025-00369-8
Research

Table 2 (continued)

*, *#* & *** implies significance at p<0.1, p<0.05 and p < 0.01, respectively. The statistical test for Table 2 is the chi-square test of association
for two categorical variables

between employment status and districts. Most (71%) of the mothers were not employed and only 3% were employed
with significant (p <0.01) association across the districts.

Over 59% of the caregivers had primary education, more than a quarter (27%) had reached secondary and 12% tertiary
level with significant (p <0.01) association across districts. More than half (53%) of the households derives their livelihood
from sales of agricultural produce, 20% from small scale business, 14% from casual labor and another 14% from formal
employment. There was a significant (p <0.01) difference in sources of household income across districts. More than
three quarter (79%) of the respondents obtains their food from farming whereas 21% obtains their foods by purchase
with significant (p < 0.01) differences across districts. In general, father in 61% of household decides how income is used
in the household, mothers were responsible for decision making in 22% of the households. Most (78%) of households,
mothers are the ones who makes decision on the foods to be cooked each day, and 11% by husbands with significant
(p <0.05) association across the districts (Table 2). About 78% of the households were located in the rural areas, while, only
22% were located in urban areas. There was a significant association (p <0.01) between location and district of respond-
ent with Soroti having more households located in urban areas than in Amuria. With respect to gender of the reference
child, there 49% male children and 51% female children with a slight significant (p <0.1) variation across study districts.

The average age of the caregivers was 28 years, with no significant difference across districts (Table 3). On average,
each household had seven (7) members, with households in Amuria having significantly (p <0.05) more members than
households in Soroti district. Averagely, each household had 3 children aged from 1 to 17 years, contrarily; Amuria had
significantly higher number of children aged 1-17 compared to Soroti. Each household in the two districts had at least
2 children age 5 and below with no significant difference between the two districts. Generally, each household had one
child below two years of age and there was no difference between the two districts. This was expected given that it was
part of the inclusion criterion. Households in Soroti allocated significantly larger proportion of their income on food
purchases as compared to the households in Amuria.

The average age of the reference child was 14 months. Specifically, of the 408 children included in the study, 23% were
between 6 and 8 months old, 20% were between 9 and 12 months old, while 30% were between 13 and 18 months old,
while the rests were between 19 and 24 months old.

3.2 Caregivers’ nutritional knowledge, attitude and practices
3.2.1 Caregivers' knowledge towards CF of children 6-24 months
Table 4 presents the percentage of caregivers providing correct responses with respect to the knowledge questions.

Only less than 5% of the caregivers correctly answered knowledge question one on the definition of good nutrition.
However, caregivers were more knowledgeable on the length of time of breast feeding (71%), time of initiation of breast

Table 3 Age, household size and income across study districts

Variable Mean + Standard Deviation t-statistics

Over all District

Amuria Soroti

Age of caregiver 27.8+9.1 27.9+8.6 27.7+9.6 0.250
Households size 7.2+£3.6 7.6+£34 6.8+3.7 2.091 **
Number of children 1-17 years 3123 34x25 27+21 3.424 **
Number of children <5 years 1.8+0.9 1.9+0.8 1.7+0.9 1.757 *
Number of children <2 years 1.0+£04 1.0+£04 1.0£0.4 - 0.640
Household monthly food expenditure 47,152.0+41,467.3 35,156.9+27,069.1 59,147.1+£49,250.6 — 6.097 ***

*

, *¥* & *** implies significance at p<0.1, p<0.05 and p<0.01, respectively. The statistical test for Table 3 is the t-test mean separation test
with the variable district used as the grouping variable. Household monthly food expenditure was reported in Uganda Shillings (UGX). At
the time of the study, 1 United States Dollars was approximated equal to UGX 3660
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milk (71%), number of times that a breast-feeding child was fed on complementary food daily (69%) and on the reasons
why should consume different types of foods (68%). About 53% of the caregivers answered correctly the kind of foods
that should be given to a child at when introducing complementary foods. However, caregivers had poor knowledge
on the number of times that a child who is not breastfeeding be fed on complementary foods (38%), the risk of starting
complementary food too late (25%), the risk of starting complementary food too early and daily frequency a mother
should breastfeed the child between 6 and 24 months old (47%), reasons for introducing complementary foods (40%),
reason for including animal sourced foods in the child’s diet (48%) and only 44% of caregivers answered correctly the
question on what a child of less than 6 months be fed on. The responses of caregivers varied by the age of child they are
taking care of. For instance, although about 5% answered the question on what constitutes good nutrition correctly, over
7% of the caregivers for children between 13 and 18 months answer this question correctly. This kind of variation is seen
throughout Table 4 for the sub-groups for the child age (6-8 months, 9-12 months, 13-18 months and 19-24 month:s).

3.2.2 Caregivers'attitude towards CF of children 6-24 months

Results in Table 5 show that a large majority (96%) of caregivers agreed that introducing animal foods to a child’s diet is
important, 95% agreed that it is important for a child between 6 and 24 months of age should consume different types
of foods. Similarly, 90% said they were mindful about the texture of the food they give to their children. About 85% of the
caregivers agreed children between 6 and 24 month of age should be fed on demand. Most (81%) of caregivers agreed
that initiating breast feeding to the child within an hour after birth was important for better child growth and nutrition.
Similarly, 79% of the respondents agreed that introducing food late could negatively affect their children. Only 58%
agreed that it is good to exclusively breast feed a child for 6 months. Additionally, about 55% of the caregivers agreed
that it is embarrassing for them to feed their children for up to 2 or more years. The responses of caregivers’ attitude
varied by the age of child they were taking care of. For instance, on introduction of animal source foods to the child’s
diet, over 99% of children taking care of children between 19 and 24 months old agreed that it helps. This is opposed to
about 89% of caregivers taking care of children aged 6-8 months old. Such variations suggest that caregiver’s attitude
could be dependent on the age of the child.

3.2.3 Caregivers’ practices towards CF of children 6-24 months

About 73% of the caregivers breastfed their children within an hour of giving birth, 16% less than 24 h and 1% more than
24 h (Table 6). This figure was highest for caregivers with children between 19 and 24 months and lowest for caregivers
with children between 13 and 18 months. During the first 3 days after delivery, over 96% of mothers gave their children
colostrum. This response was also highest for caregivers with children between 19 and 24 months. About 54% of the
children had had diarrhea in the last one week. The prevalence of diarrhea reduced with age of the child, being highest
for children between 6 and 8 months and lowest among children between 19 and 24 months old. Results also show that
90% had eaten solid or semi-solid foods during the day or at night. The proportion of children fed on semi-solid foods
during the day or at night prior to the study was least for children between 6 and 8-month-old and highest for children
between 19 and 24 months old. On average, each child had eaten at least 3 times. Nighty one percent (91%) of the
caregivers stated that the quantities of what they feed with their children increases as the child grows with 9% percent
reporting that they don't increase the quantities. This result was least (82%) for caregiver’s with children between 6 and
8 months but highest (97%) for children aged 19-24 months old. Only 32% of the caregivers had received information
regarding CF from doctor or health workers while, 55% obtained information from friends and relatives. About 12%
received information from the radio while, 2.5% received no information. Results on the source of information also varied
across the different age groups of the children.

Results from this study also showed that 36% of the caregivers introduced CF at six months, while 61% had introduced
CF at less than the recommended six months. Lastly about 3% of the children were introduced to CF after the recom-
mended six months. Only 29% of the children between 6 and 8 were introduced to CF at the recommended six months,
while, about 45% of children between 9 and 12 months old were introduced to CF at the recommended six months. To
be specific, the average age for introduction of CF was 4.5 monthes, slightly varying across age group (Table 7). From this
study, about 68% of the children had been breastfed on the day prior to the interview with the number reducing signifi-
cantly for the older children 24%. In fact, about 67% of the children were still being breastfed at the time of the study
(Table 6). Of the children who are no longer being breastfed, the average age of child when they stopped breastfeeding
was 13.9 months. This figure varied significantly by the age group of the child. For caregivers with children less than
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12 months old, the average age when breastfeeding was stopped was less than six months, while, the average when
breastfeeding was stopped was 10 months for children between 13 and 18 months old and 16 for children between 19
and 24 months old. On average, caregivers had fed their children 2.7 times a day prior to study.

Table 8 presents caregiver’s responses to the nature of food given to the children under their care. Generally, the
proportion of right answers for all child categories were below 40%. Specifically, about 38% of the caregivers taking
care of children between 6 and 8 months old gave a correct response with response to the nature of food to be given
to children of this age group. Similarly, about 38% of the caregivers taking care of children between 6 and 8 months old
gave a correct response with response to the nature of food to be given to children of this age group. Similar results are
also presented for caregivers of children between 9 and 11 months old and 12-23 months old.

3.3 Predictors of caregivers’ nutritional knowledge and attitude towards CF of children 6-24 months

The binary classification for knowledge shows that 40.4% (165) of the caregivers had good knowledge with respect to
CF, while, the rest had poor knowledge. On the other hand, the binary classification for attitude shows that 89.5% (365)
of the caregivers had good knowledge with respect to CF, while, the rest had poor attitude. Logistic regression results
for predictors of caregiver’s knowledge and attitude are presented in Appendix Table A1 and Table 9. Regressions results
for factors influencing caregiver’s knowledge reveals that sex of child and age of the child (p <0.1), caregiver’s marital
status (p <0.01), location of caregiver (p <0.01) and farming as the main occupation (p <0.01) significantly predicted
good knowledge. However, caregiver’s age, household size, source of income, mother as caregivers and others did not
significantly predict knowledge of caregiver. The marginal effects analysis after logistic regression presented in Table 9
shows that, caregivers taking care of male children were 7% more likely to have good knowledge, as opposed to caregiv-
ers with female children. Caregivers who were mothers had 12% more likelihood of having good knowledge. Equally,
married caregivers were 13% more likely to have good knowledge. On the other hand, caregivers who were residents
of Amuria and in households where the main source of occupation was farming were 13% and 19% less likely to have
good knowledge compared to their counterparts. However, caregivers in households where the main source of food was
farming had 9% higher probability of having good knowledge. Lastly, results also showed that caregivers taking care of
children between 13 and 18 months old were likely to have higher level of nutritional knowledge than those taking care
of children between 6 and 8 months old.

With respect to predictors of caregiver’s attitude, logistic regression results reveal that location of caregiver (p <0.05),
farming as the main occupation (p <0.1), source of food (p <0.01) and marital status (p <0.1) significantly predicted
attitude of caregivers towards CF (Table A1 in the supplementary material). However, age of the caregiver, age of the
child, household size, income source and the number of children in a household had no significant prediction on the
attitude of caregivers towards CF. The marginal effects of the explanatory variables on caregivers’ attitude after logistic
regression shows that, caregivers living in rural areas and those whose main source of food was farming were 7% less
likely and 12% more likely to have good attitude, respectively as opposed to caregivers living in urban areas and getting
their foods from other sources other than farming (Table 9).

3.4 Nutritional status and their predictors
3.4.1 Nutritional status of children 6-24

Figure 1 presents the nutritional status of children 6-24. Generally, 17% were moderately malnourished, while, 9%
severely malnourished. Specifically, 15% were moderately stunted and 8% were severely stunted. Similarly, 18% were
moderately underweight while 9% were severely underweight. The same trend was also noted in weight for height where,
18% were moderately wasted and 9% severely wasted. A comparison of the child nutritional status by child age group
reveals that, generally, majority of the children could be classified as normal. However, with respect to weight for height
and weight for age, the proportion of children classified as having normal nutrition status increased with increase in age.

3.4.2 Predictors of stunting
Multinomial logistic regression shows predictors of all the three levels of stunting (Table 10). Since the interests of the

paper is in the predictors of stunting, results for the base category, normal height for age are not presented. Specifi-
cally, it shows that there was no significant predictor of moderate stunting. However, severe stunting was predicted
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Table 9 ResuIFs for ma!'gi.nal Variable Knowledge Attitude
Effects after binary logistic
regression for predictors of Marginal effects (SE) P>|z]| Marginal effects (SE) P>|z]|
caregiver’s knowledge and
attitude on CF Age 0.063 (0.088) 0.472 0.056 (0.054) 0.301
Household size —0.029 (0.045) 0.514 —0.004 (0.030) 0.887
Income 0.026 (0.026) 0.312 0.009 (0.017) 0.597
Male child 0.069 (0.039) 0.079 0.010 (0.027) 0.704
Rural 0.051 (0.046) 0.267 —0.067 (0.027) 0.012
Number of children <5 years old —0.009 (0.026) 0.720 0.016 (0.019) 0.394
Number of children <2 years old —0.053(0.051) 0.303 —0.002 (0.029) 0.935
Married caregiver 0.134(0.037) 0.000 0.067 (0.046) 0.144
Mother as caregiver 0.120 (0.058) 0.039 0.050 (0.059 0.398
District (1=Amuria) —0.127 (0.043) 0.003 -0.007 (0.027) 0.806
Farming as main occupation —0.186 (0.033) 0.000 -0.079 (0.053) 0.136
Farming as main source of food 0.086 (0.046) 0.059 0.123 (0.055) 0.026
Child Age group (Base =6-8 months)
9-12 months —0.016 (0.060) 0.794 —0.046 (0.055) 0.397
13-18 months 0.113 (0.062) 0.068 —0.040 (0.045) 0.372
19-24 month 0.014 (0.060) 0.816 —0.017 (0.045) 0.705
SEStandard error in parentheses
100%
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Fig. 1 Nutritional status of children 6-24. HAZ is Height for Age, WAZ is Weight for Age), WHZ is Weight for Height, MAM is Moderate Acute
Malnutrition, SAM is Severe Acute Malnutrition

by several factors including caregiver’s attitude (p < 0.1), children still breastfeeding (p <0.05) and caregivers having
child’s health card (p <0.01). Knowledge had no effect on the severe stunting (Table 10). Particularly, caregivers with
good attitude were 9% less likely to have severely stunted children. Children still breastfeeding were 6% less likely
to be severely stunted. Similarly, children having their health card at the time of the study were 6% less likely to be
suffering from severe acute stunting.
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Table.10 Predictors of Variable MAM SAM
stunting

Marginal effects (SE) p>|Z| Marginal effects (SE) p>|Z|

Attitude 0.035 (0.050) 0.485 —0.087 (0.049) 0.072
Knowledge 0.042 (0.046) 0.364 0.003 (0.023) 0.887
Mothers as caregiver —0.084 (0.077) 0.270 —0.017(0.038) 0.656
Number of children <2 years —0.023 (0.053) 0.664 —0.031(0.024) 0.186
Child breastfed —-0.162 (0.159) 0.307 —0.181(0.124) 0.144
Time of initiation of breastfeeding 0.019 (0.038) 0.621 —0.011(0.026) 0.675
Child still breastfeeding 0.001 (0.040) 0.996 —0.060 (0.026) 0.020
Diarrhea —0.023 (0.036) 0.526 —0.008 (0.021) 0.704
Child given Solid food —0.040 (0.068) 0.557 —0.050(0.043) 0.238
Hospital as source of caregiver’s information 0.030 (0.041) 0.461 —0.009 (0.019) 0.631
Child has Health card 0.058 (0.053) 0.278 —0.058(0.017) 0.001
Amuria —0.055 (0.039) 0.158 —0.021(0.019) 0.264
Hospital as place of birth —0.052(0.053) 0.323 0.002 (0.024) 0.943

SE Standard error in parentheses

3.4.3 Predictors of underweight

Multinomial logistic regression shows predictors of all the three levels of underweight (Table 11). Since the interests of the
paper is in the predictors of stunting, results for the base category, normal height for age are not presented. Specifically,
the predictors of moderate underweight (MAM) were a child being breastfed or ever breastfed (p <0.01), a child suffering
from diarrhea (p <0.1) and child being fed solid foods (p < 0.05). Caregivers attitude and knowledge did not significantly
predict weight for age of children (Table 11). Particularly, children who were being breastfed or ever breastfed were 1%
less likely to suffer from MAM. The predictors of severe underweight were mothers as caregivers (p <0.05) with 21% less
likelihood of their children suffering from severe underweight and children with health card (p <0.01). Children with
health card were 6% less likely to suffer from severe underweight.

3.4.4 Predictors of wasting
Table 12 presents the predictors of wasting. The predictors of moderate wasting are children still breastfeeding (p <0.1)

and children born in hospital (p <0.05). The predictors of severe wasting were attitude of caregivers (p <0.01) where
caregivers with poor attitude were 5% more likely to have their children suffering from severe wasting, mothers as

Table 11 Predictors of Variable MAM SAM
underweight

Marginal effects (SE) P>|Z| Marginal effects (SE) P>|Z|

Attitude 0.022 (0.041) 0.588 0.036 (0.026) 0.179
Knowledge 0.026 (0.038) 0486 —0.036(0.025) 0.148
Mothers as caregiver —0.073 (0.066) 0.268 —0.212(0.098) 0.031
Number of children below 2 years —0.041(0.037) 0.276 —0.015(0.018) 0.418
Child breastfed 0.183 (0.020) 0.000 —0.284(0.191) 0.136
Time of initiation of breastfeeding 0.007 (0.033) 0.834 —0.022(0.033) 0.505
Child still breastfeeding 0.001 (0.031) 0.963 —0.003(0.027) 0.906
Diarrhea 0.053 (0.029) 0.071 —0.016(0.024) 0.509
Child given Solid food —0.139(0.070) 0.046 —0.047 (0.050) 0.346
Hospital as source of caregiver’s information ~ —0.038 (0.030) 0.200 —0.033(0.024) 0.164
Child has Health card 0.010 (0.039) 0.798 —0.058(0.021) 0.007
Amuria 0.024 (0.029) 0412 —0.031(0.025) 0.213
Hospital as place of birth 0.013 (0.036) 0.706 0.022 (0.028) 0.430
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Tablg 12 Predictors of Variable MAM SAM
wasting

Marginal Effects (SE) P>|Z| Marginal Effects (SE) P>|Z|

Attitude 0.018 (0.058) 0.753 0.049(0.017) 0.005
Knowledge —0.005 (0.048) 0.921 -0.010(0.024) 0.678
Mothers as caregiver —0.069 (0.079) 0.381 —0.268 (0.093) 0.004
Number of children below 2 years 0.019 (0.054) 0.719 -0.015(0.017) 0.376
Child breastfed —0.150(0.190) 0.430 -0.047(0.070) 0.501
Time of initiation of breastfeeding 0.024 (0.045) 0.597 -0.013(0.025) 0.594
Child still breastfeeding 0.071 (0.042) 0.090 0.002 (0.020) 0.919
Diarrhea 0.060 (0.041) 0.140 0.011(0.020) 0.580
Child given Solid food —0.087 (0.076) 0.253 -0.029(0.039) 0.447
Hospital as source of caregiver’s information —0.031 (0.042) 0.457 —0.053(0.020) 0.008
Child has Health card —0.023 (0.050) 0.644 —0.026(0.020) 0.184
Amuria 0.030 (0.040) 0.451 -0.012(0.020) 0.563
Hospital as place of birth 0.102 (0.045) 0.022 0.040(0.019) 0.037

caregivers (p <0.01) where caregivers who were mothers were 27% less likely to have their children suffer from severe
wasting, hospital as the source of information on CF (p <0.01) and has 5% less likeliness of suffering from severe wast-
ing and hospital as the place of birth (p <0.05) with 4% less likelihood of their children suffering from severe wasting.
Knowledge of caregivers had no signification prediction of the severe wasting of children.

4 Discussions
4.1 Caregivers’ knowledge, attitude and practices towards CF

Generally, the mean level of knowledge of caregivers in this study was about 50%, with caregivers being highly knowl-
edgeable in some aspects and less knowledgeable in others. Specifically, caregivers were more knowledgeable in the
length of time before weaning and the time of initiation of breast milk, but less knowledgeable on the kind of foods that
should be given to a child of less than six months. This finding is similar to that of earlier studies conducted in Uganda
[6, 8, 13, 25] and elsewhere [26-28]. In this study, caregivers who were married were found to have good knowledge of
CF.The married caregivers were most likely also the mother of the reference child. From this study, 84% of the caregiver
mothers were also married. Additionally, 44% of the caregiver grandmothers and 38% of the caregiver maids were mar-
ried. This is in line with a study conducted in Lamwo district of northern Uganda which found that caregivers who were
married had good knowledge [29].

Nearly all the caregivers gave their children colostrum and about three-quarter of the caregivers also had good
knowledge of the importance of different food types in child’s nutrition; however, this good knowledge was not put
into practice as only about a half of the caregivers fed their children correctly. Similar study conducted in Southwestern
Ethiopia found that good knowledge and attitude were not translated into practice among mothers [30, 31].

In this study, caregivers had the poorest (4.7%) knowledge on what constitutes a good nutrition, risk of starting
complementary food too late (25%) and the number of times that non-breastfeeding children are meant to be fed on
complementary foods. According to Elolu et al. [32], poor child CFP is common in rural areas, as opposed to urban areas
[33]. Of great significance is that only one-third of caregivers received their information regarding CF from health work-
ers whereas more than half got their CF information from friend or relatives. This could probably be the reason for poor
practices especially on administration of CF noticed in this population. This finding matches with one conducted by [34]
on exploration of CF and information sources found out that ninety one percent of caregivers received their information
on CF from friends.

With respect to CF, there was generally poor practice. Our results show that, only a third of the caregivers introduced
complementary foods to the children at the recommended 6 months. Although, this varied by age of the child, a large
majority of the children were introduced to complementary feeding at about 4.4 months of age. Additionally, irrespec-
tive of the child age group, only a small proportion of the caregivers were giving the right type of complementary foods
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to the child for the respective age group. Results also showed that the types of foods being feed to the children were
also wrong for most caregivers. Only less than three quarter were still breast feeding, 44% exclusively breastfed, 54%
of the children had had diarrhea. Some mothers stopped breastfeeding as earlier as 0 month whereas the maximum
length of time was 24 months. These poor practices, and level of knowledge could be explained by the fact that only
(8.6%) had ever participated in nutritional training coupled with low level of education of caregivers; with 6% having
no formal education, primary (53%) level of education, secondary education (29%) and only 12% had reached tertiary
institutions. Thus, the low level of knowledge among caregivers could explain the poor feeding practices and low level
of knowledge among caregivers.

Generally, caregivers had good attitude towards CF. For instance, 96% had good attitude towards giving their children
animal foods, 95.5% dietary diversity, 90% minded about the texture of the foods they give to their children and 85%
on the important of breastfeeding a child on demand. However, 58% had poor attitude on exclusive breastfeeding for
6 months, 55% towards breastfeeding for 24 months or more. This was majorly common among caregivers who were
farmers and those living in rural areas. This implies that farmers and rural household in Teso region in Uganda have
inadequate knowledge towards exclusive breastfeeding. A closer look at Table 6 reveals that most caregivers had poor
knowledge (44%) on exclusive breastfeeding; the study conducted in Acholi sub region of Uganda found out that good
nutritional attitude was significantly influenced by age and education level [25]. There is a known fact that knowledge
of CF influences attitude that eventually affect the good practice of CF [35-371].

4.2 Predictors of nutritional knowledge and attitude towards CF

From this study, the greatest predictor of knowledge was farming as the occupation of the caregivers. It shows that house-
hold who were farmers were 54.9% more likely to have poor knowledge. To the contrary, they had good attitude towards
CF of children; that is 21.8% more likely to have good attitude towards CF. In the study conducted by Abiyu and Belachew
[38] and Nassanga et al. [8], nutrition education was found to significantly influence the level of caregivers knowledge.
The low level of knowledge in this region can be attributed to the small number of caregivers getting information on
CF from doctors or health workers (32.4%) and 55.1% from friends and relatives. Significant level of knowledge was also
seen among caregivers with male children; where they were 18% more likely to have good knowledge compared to
their counterparts. This is in line with a study conducted in Acholi sub-region, northern Uganda by Nassanga et al. [8],
other predictors of knowledge were caregivers who were mothers of the children also had significantly good knowledge
compared to those who were not mothers, marital status of the caregivers and district of location of caregivers.

Caregiver’s in Amuria district also had poor attitude toward CF, where about 20% of caregivers in the rural areas were
less likely to have good attitude compared to those in Soroti. This could be due to low level of education and occupation
of caregivers in Amuria district as compared to Soroti district. Similarly, households whose heads were farmers had poor
attitude towards CF and household who obtain their food from the farming also had poor attitude toward CF. Zeidu
[39] found that caregiver’s occupation was found to be the only factor significantly associated with their nutritional
knowledge and attitude.

With respect to child age, our results have shown that caregivers of children aged between 13 and 18 months old
were likely to have higher CF knowledge than caregivers of children aged between 6 and 8 months old. These findings
suggest that the level of knowledge of caregivers could be age-specific. Whereas child age was not a significant predic-
tor of caregiver’s attitude, descriptive results showed variations in the level of knowledge, attitude and practices across
child age group. In the case of knowledge, this variation wasn't significant, while, caregivers of older children appeared
to have better level of attitude and practices for most of the questions. Nassanga et al. [8] reported a slightly significant
influence of child’s age on attitude. This observation could be attributed to self-learning that caregivers go through. As
the child grows, the caregiver’s level of experience, manifested in their knowledge and attitude is expected to mediate
child feeding practices [40].

4.3 Predictors of nutritional status among children 6-24 months

In this study, the prevalence of malnutrition stunting was 22.97%, underweight was 26.96% and wasting was 17.89%.
These figures are above the acceptable cut-off values for public health significance. The figures observed in this study
are higher than previously observed for eastern Uganda [4]. Whereas knowledge and attitude are important, this study,
finds no significant influence on the nutritional status of children 6-24 months. It thus appears that nutritional statuses
of children 6-24 months were predicted by different factors. For instance, results have shown that children who ever
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suffered from diarrheal diseases two weeks prior to the time of the study had a significant effect to underweight. This is
in line with a study conducted by Makamto-Sobgui et al. [41] in Agricultural regions of Mali on predictors of nutritional
status who reported diarrhea as a determinant of underweight. In another study conducted to determine under nutrition
among Kenyan children revealed diarrhea and currently breastfeeding as predictors of underweight [42].

Another determinant of underweight was hospital as source of information on CF. Children whose caregivers received
the information from hospital on CF were less likely to suffer from severe acute wasting. In another study conducted on
the level and predictors of mother’s knowledge and attitude on optimal CF in northwest Ethiopia, confirms the result
of this study [38], the possible reason could be mothers who gave birth at health Centre had access to appropriate CF
information that can improve the nutritional status of their children. Consequently, early introduction of solid foods to
children was seen as a determinant of child underweight. This is in line with a study conducted by Udoh and Amodu [43]
in Nigeria on timing of introduction of solid and non-solid foods found that younger mothers and less educated mothers
were more likely to give their children solid foods before 6 months.

The predictors of wasting were attitude of the caregivers towards child feeding practices, mothers as caregivers,
children still breastfeeding at the time of the study and children born in hospital Abiyu and Belachew [38], reported
that place of delivery predicted the level of attitude towards CF; this in turn predicted nutritional status of the children.
Nutrition education has been shown to positive influence on nutritional status of children as well as overall household
nutrition outcome [8, 41, 44]. The predictors of stunting were attitude, children ever breastfed, child still breastfeeding,
children having their health cards and district of location. This is in agreement with study conducted in Kenya which
found that children ever breastfed, children still breastfeeding at the time of the study, and location as being the predic-
tors of stunting [42].

5 Conclusions

This study was set out to test three hypotheses. They were: Caregivers have high levels of nutritional KAP towards CF
among caregivers of children 6-24 months; Socio-economic factors, and household characteristics significantly affects
nutritional knowledge and attitude of caregivers; and. Socio-economic factors, and household characteristics significantly
predicts nutritional status of children aged 6-24 months. Finding from this study partially confirms these hypotheses.
For, instance, not all caregivers had good knowledge on complimentary feeding, although they had a positive attitude.
The average time for initiating the complementary foods and weaning were also less than the recommended. There
were however some good practices, such as feeding of children with colostrum immediately after birth. A number of
factors could be harnessed to change the level of knowledge and attitude observed in the study. However, the main
predictors of knowledge and attitude were occupation of household head, source of food and geographical location
of the households. About a quarter of the children were either moderately or severely malnourished. There were also a
number of factors that could be linked to influence the nutritional status. However, the main predictors of nutritional
status were breastfeeding, place of birth, source of information, and place of birth. Caregivers attitude significantly pre-
dicting stunting and wasting, but not underweight. However, caregiver’s knowledge was not a significant predictor of
nutritional status of children in this study.

Based on the findings, our study recommends the need for deliberate efforts to improve the level of knowledge of
care givers. This is due to the observation of a generally low level of knowledge of caregivers with respect to CF. This low
level of knowledge, was manifested in the poor CF practices reported in this study. Efforts to improve caregiver’s level
of knowledge could be achieved by introducing nutritional education through hospitals which was the main source of
information for most caregivers.

Despite the findings of this study, two limitations are worth noting. First, given the cross-sectional approach of the
study as well as the small geographical coverage, it is expected that the findings of the study may only be applicable
to circumstances that existed in the study area as well as during the time of study. The extent of application of this
study’s findings should thus be limited to circumstances similar to those of this study. Secondly, we collected data from
caregivers. Although this was appropriate given that the study wanted to understand the existing KAP with respect to
CF, in some households, more than one person is involved in child care. Although we chose the caregiver who is most
involved in the care of the reference child, we expect that the findings of our study are only valid to the extent which
the caregiver interviewed was well informed about the care of the reference child. Additionally, in some households,
child caregivers are not necessarily the decision makers with respect several aspects of the households including child
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feeding. We thus expect that the application of the findings of our study should take into consideration the role of the
decision-making household member.
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