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Abstract

Despite the agreed global and national stunting reduction targets, Uganda has made very little progress. Understanding context-specific
risk factors for stunted growth is therefore pertinent to designing programs to address the problem.

A cross-sectional study was conducted in 32 randomly selected villages in Buhweju district, Southwest Uganda. Data entry, cleaning and
analysis were carried out using Statistical Package for Social Sciences (SPSS) version 21. A regression analysis was conducted to examine
the associations between potential risk factors and stunted growth.

The survey covered 256 households and anthropometric measurements were taken for 221 children aged 6-59 months. The majority of
the households (66%) in the district were food insecure and had a low socioeconomic status (84%). The prevalence of stunting in
Buhweju district was 51%, which is significantly higher than the regional and national averages. Only 28% of the children were
exclusively breastfed in the first 6 months of life, and only 10% of them received the minimum acceptable diet (MAD).

The findings of this study demonstrate that reductions in stunted growth at national or regional levels has not necessarily translated into
similar trends in rural areas of Uganda. The notable contributors to stunting in these areas include morbidity, sub-optimal infant and
young child feeding (IYCF) practices, low consumption of animal-source foods, food insecurity, lack of access to high-quality drinking
water, sanitation and hygiene (WASH) facilities and poverty. Increased investment in both nutrition specific and sensitive interventions is
therefore crucial to address these risk factors.
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Background

Stunting has recently gained international
attention because it has severe short- and long-term
health consequences and affects 178 million children in
low- and middle-income countries(1,2). Globally, the
prevalence of stunting is highest in Eastern Africa,
where 50% of children under 5 years old are stunted
(1), and Uganda has one of the highest burdens of
stunted growth(2,3). Therefore, in 2012, the World
Health Organization adopted a resolution on maternal,
infant and young child nutrition that included a global
target of a 40% reduction in the number of stunted
children under 5 years old by 2025(2).

Despite the agreed global and national stunting
reduction targets, Uganda has made very little
progress, and it is currently not on course to meet the
Second National Development Plan (NDP II) and World
Health Assembly (WHA) targets, as shown in Figure 1
and 2(2,4,5,6,7,8). The risk factors for stunted growth
in rural Uganda are still poorly understood, particularly
the risk factors in the southwest region where, despite
95% of the households reportedly being food secure,
two out of every five (42%) children are stunted
(8,9,10).

Stunting is a well-established risk marker for
poor child development and an enormous drain on
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economic productivity and growth. Adults who were
stunted as children earn 20% less compared with non-
stunted individuals(11), stunted children are four times
more likely to die before their fifth birthday(1) and the
World Bank estimates that stunting can reduce a
country’s gross domestic product (GDP) by up to 3%
(12). However, the economic losses in Uganda are
likely even to be much higher. It is estimated that 5.6%
of Uganda’s GDP ($899 million) is lost every year as a
result of undernutrition(13,14). Understanding the
context-specific risk factors for stunted growth is
therefore pertinent to designing programs to address
the problem. This study adapted the conceptual
framework developed by Stewart et al.(15) to assess
the potential predictors of stunted growth in the study
district.

Materials and Methods
Study Site and Design

A cross-sectional study was conducted in
Buhweju district in Southwest Uganda. Structured
questionnaires were developed and pre-tested prior to
starting data collection. The fieldworkers underwent a 2
-day training course, which included a 1-day class and a
standardization test on the second day. Sixteen focus
group discussions and 16 interviews with key
informants were also conducted (in addition to the
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interviews based on the structured questionnaires).
These discussions and interviews involved mothers and
fathers of children under the age of 5 years, village
leaders and other key informants.

Sample Size Calculation

Emergency  Nutrition  Assessment  (ENA)
Software was used to calculate the sample size for the
study based on the following formula:

pX(1—p)

N =1.96% % _
d;

% [DEFF]

N = sample Size
P = Estimated prevalence of stunting
= Desired precision

DEFF = Design effect

The survey was conducted in 32 villages (i.e., 32
clusters) and, in each village, eight randomly selected
households were interviewed using the structured
questionnaire. Systematic random sampling was used to
select the households within each cluster.

Nutrition Status

In the selected households, all eligible children

(i.e., those who were 6-59 months) were measured.

d The height of the children was 65-110 cm. Height

was measured (to the nearest 1 mm) using a

standard height board, weight (to the nearest 100 g)

using a Seca scale and mid-upper arm circumference

(MUAC) of the left arm using a MUAC tape. In cases in

which there was no official documentation on a child’s
birth date, age was estimated using an event calendar.

Food Consumption Score (FCS)

Food Consumption Scores (FCSs) were
calculated based on the frequency of consumption of
foods within eight food groups (cereals & tubers, pulses,
vegetables, fruit, meat & fish, milk, sugar and oil) over a
7-day recall period. Weights were assigned to each food
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group based on the nutritional density of the foods(16).
Households with a FCS of <28 were classified as having
poor food consumption, those with a FCS of 28—42 were
classified as having borderline consumption and those
with a FCS of >42 were considered to have acceptable
consumption(16,17).

Socioeconomic Status (SES)

The approach for determining household
socioeconomic status (SES) was based on a household
wealth index adapted from the indices devised by
Garenne and Hohmann-Garenne(18) and Saaka and
Osman(19). The household wealth index scores were
calculated based on information collected on the
education level and occupation of the head of each
household, ownership of household assets (land, a
bicycle, a motorcycle, a car, a television, a radio, a
sewing machine, a telephone, a refrigerator, a mattress,
a bed, poultry and livestock) and housing quality (floor,
walls and roof material and type of toilet facility). The
scores varied from 0 to 20, and households that had a
score of <8 were classified as having a low SES and
those that had a score of >8 were classified as having a
high SES.

Statistical Analysis

The recordings from focus group discussions and
interviews with key informant were transcribed, entered
into Microsoft Excel, assessed for major themes and
coded. Stunting was defined as <-2 height-for-age z-
scores, severe stunting as <-3 height-for-age z-scores,
and moderate stunting as =-3 and <-2 height-for-age z-
scores. The data were analyzed after excluding z-scores
from observed mean Standardized Monitoring and
Assessment of Relief and Transition (SMART) flags
(height-for-age z-scores -3 to 3). Data entry, cleaning
and analysis were carried out using Statistical Package
for Social Sciences (SPSS) version 21. Independent
samples t-tests were used to test for differences in linear
growth among children under 5 years old based on
exposures to various potential risk factors. A logistic
regression analysis was also conducted to examine the
associations between potential risk factors and stunted
growth. For all statistical tests, p < 0.05 was considered
significant.
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Results
Socio-Demographic Characteristics

The survey covered 256 households and anthropometric
measurements were taken for 221 children aged 6-59
months. Among the households surveyed, 11% were
female-headed households and the average household
size was 5 people. The ratio of boys to girls was 1 to 1.
The majority of heads of households (86%) were
Banyankore by tribe and had education levels of up to
primary school (59%), and their main occupation was
farming (73%). The SES of most households (84%) was
low, and female-headed households were significantly (p
< 0.05) more likely to be of low SES.

Nutrition Status

The prevalence of stunted growth found in this
study (i.e., a 2016 survey) in Buhweju district was lower
than that in 2004 (51% vs. 56%), but the difference
was not significant. However, the prevalence of stunted
growth in Buhweju district was significantly (p < 0.05)
higher than both the southwest average (51% vs. 42%)
and the national average (51% vs. 33%). The
prevalence of stunted growth was also higher among
boys compared with girls (54% vs. 48%), although the
difference was not significant. Only 44% of the children
were born in a health facility (Table 1), and these
children were significantly (p < 0.05) less likely to be
stunted. Most mothers (61%) of stunted children said
that they did not know that their children were stunted.
Even among mothers of severely stunted children, most
of them (58%) did not know that their children were
stunted.

The prevalence of wasting was 5% while the
prevalence of being underweight was 21% (Table 2).
The prevalence rates of wasting and underweight were
higher than the southwest regional averages, (5.2% vs.
4.9%) and (21% vs. 15%) respectively, but the
differences were not significant.

Stunting was significantly higher among young
children under 2 years (p < 0.05) compared with older
children above 2 years of age. Stunted growth was
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shown to increase in among children between 6 months
(when complementary foods are introduced) and 12-17
months, and peak in the 18-23-month age group.
Although it was shown to decrease among older age
groups, the prevalence of stunting in Buhweju district is
still above acceptable limits in all age groups (Figure 2).
This is evidence of diets that are of low quantity and

Variable Number | Percentage
Sex of head of household
Male 286 87.5
Female 41 12.5
Sex of child
Male 118 53.4
Female 103 46.6
Age of child
6—23 months 69 31.2
24-59 months 152 68.8
Birth place of child
Health facility 98 43.8
Other (home or with a tradi-
tional birth attendant) 126 56.2
Education level of head of
household
None/illiterate 69 21.2
Primary school 201 61.8
Secondary school and above 55 16.9
Ethnicity of head of house-
hold
Banyankore 276 84.7
Bakiga 48 14.7
Other 2 0.6
Main source of household
income
Self-employed — farming/
livestock 242 74
Agricultural labor 36 11
Skilled labor 6 1.8
Non-skilled non-agricultural
labor 9 2.8
Salaried work 12 3.7
Self-employed — non-
agricultural 22 6.7
Socioeconomic status (SES)
Low 260 79.5
High 67 20.5
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quality that cannot support the appropriate growth of
young children. Households therefore need to have
access to high-quality diets to ensure that children over
6 months are fed appropriate complementary food. This
complementary food could be used to mitigate the
issues caused by most low-quality local foods (i.e., foods
that have particularly limited essential micronutrient
content), which are currently frequently given to rapidly
growing infants and young children.

The prevalence of stunting was generally higher
among boys after 2 years of age, showing that there
may be a general difference in feeding practices for boys
and girls in the surveyed population, which could be
leading to differences in the growth patterns (Figure 3).
Children from households with a low SES were also more
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months, and peaking in the 18-23-month age group
(Figure 4).

Infant and Young Child Feeding (IYCF) Practices

Most mothers of children aged 6-23 months
reported that they had breastfed their children (95%),
initiated breast feeding within the first hour after birth
(78%) and were still breastfeeding them at the time of
the survey (70%). However, only 58% of the mothers
understood the meaning of “exclusive breastfeeding”
and only 28% of the children were exclusively breastfed
during the first 6 months. Exclusive breastfeeding was
significantly (p < 0.05) higher among mothers whose
children were born in a health facility, possibly because
health workers provided adequate advice to these

Percentage (95% CI)
Indicato
@7 stunting (n = 206) |Wasting (n = 213) | Underweight (n = 208)
Global | 51.0 (44.2-57.7) | 5.2(2.9-9.0) 20.7 (15.7-26.7)
Moderate | 26.2 (20.7-32.6) | 2.3 (1.0-5.4) 14.9 (10.7-20.4)
Severe 24.8 (19.4-31.1) 2.8 (1.3-6.0) 5.8 (3.3-9.8)

likely to be stunted compared with those from
households with a high SES.

The number of underweight children followed a
similar trend to that of children with stunted growth,
beginning to increase between 6 months (when
complementary foods are introduced) and 12-17

mothers on optimal IYCF. The prevalence of stunting
was higher among children who were not exclusively
breastfed compared with those who were exclusively
breastfed, although the difference was not significant.

Although 69% of the mothers understood the
appropriate age for introduction of complementary
foods, only 27% practiced appropriate introduction of
complementary foods at 6 months. Knowledge of
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appropriate complementary feeding was significantly (p
< 0.05) higher among mothers whose children were
born in a health facility, possibly because health workers
provided adequate advice on optimal IYCF practices.
Mothers who understood the appropriate age for
introduction of complementary foods were significantly
(p < 0.05) more likely to start complementary feeding at
6 months, and their children were significantly (p <
0.05) less likely to be stunted. The prevalence of
stunting was significantly (p < 0.05) higher among
children who started complementary feeding at less than
6 months of age. Only 13% of the children aged 6-23
months received the recommended minimum dietary
diversity (defined as proportion of children aged 6-23
months who receive foods from four or more food
groups according to WHO(20)), 55% of the children
received the recommended minimum number of meals
per day (defined as two times per day for 6—8-month-
olds and three times per day for 9-23-month-olds
according to WHO(20)) and only 10% had the minimum
acceptable diet (combination of both the minimum
dietary diversity and minimum meal frequency).
Consumption of a diversified diet was significantly (p <
0.05) associated with high household SES. Children who
received the recommended minimum dietary diversity
(MDD), recommended minimum number of meals per
day or minimum acceptable diet (MAD) were less likely
to be stunted, although the differences were not
significant. Consumption of animal sources of protein
generally boosts linear growth, as evidenced by the
results of the independent samples t-test, which showed
that children who reportedly consumed muscle meat and
fish were significantly (p < 0.05) less likely to be
stunted.

Food Consumption Scores (FCSs)

The majority of the households (66%) in the
district had poor or borderline food consumption, which
is a proxy indicator of food insecurity (i.e., poor
household access to food). Only 34% of the households
had acceptable food consumption (Table 3). A poor FCS
was significantly (p < 0.05) associated with a low SES
and, therefore, low-SES households were significantly (p
< 0.05) more likely to be food insecure. Children from
food-insecure households (based on poor or borderline
FCSs) were significantly (p < 0.05) more likely to be
stunted compared with those in food-secure households
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(based on acceptable FCSs).

The mean number of food groups consumed per
week was only three, and the proportion of households
consuming four or more food groups was only 37%
(95% CI: 30.9-43.4, N=256). Household dietary
diversity significantly (p < 0.05) increased with an
increase in SES. The consumption of animal protein was
relatively low (Figure 5).

Water, Sanitation and Hygiene (WASH) Practices

Improved WASH facilities are defined as access
to an improved drinking-water source (which, by the
nature of its construction and when properly used,
adequately protects the source from outside
contamination), an improved toilet facility (which
hygienically separates human excreta from human
contact) and a facility for washing one’s hands with
soap. The type of drinking-water source used by each
household is an indicator of whether the quality of
drinking water is adequate. About 57% of the
households drank water from improved sources, which
were therefore assumed to be of adequate quality.
However, the majority of households (65%) reported
that the distance to the water source was >30 minutes.
The average time taken to collect water from the main
drinking-water source was approximately 42 minutes.
Access to improved water sources is important because
23% of the respondents reported that they do not treat
water to make it safe for drinking. Those who reported
treating water to make it safe for drinking mainly boil it
(87%). The majority of households (72%) also reported
that they were not satisfied with their water supply.

Only 23% of the households reportedly used an
improved toilet facility although the majority of
households with children under 3 years of age safely
disposed of the children’s excreta (96%). Most of the
toilets (83%) observed did not have a facility for hand
washing. Therefore, it is unsurprising that only 54% of
respondents washed their hands after using the toilet
(Figure 6). Only 2% of the households had access to
improved WASH facilities (i.e., drinking-water sources,
toilets and hand washing facilities). Children from
households with access to safe water for drinking or
other improved WASH facilities were less likely to be
stunted, although the differences were not statistically
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significant.
Morbidity

Parents were asked whether their children had
been ill within 2 weeks prior to the survey, and it was
reported that 21% of the children under 5 years old had
diarrhea, 24% had suspected malaria and 40% had an
acute respiratory infection (ARI). Only 42% were
reportedly dewormed within 6 months prior to the
survey. Children who had diarrhea or ARI and those who
were not dewormed were more likely to be stunted.

Independent Predictors of Stunted Growth

In the multivariate analysis, stunted growth was
significantly (p < 0.05) associated with reported illness
(diarrhea and ARI) within 2 weeks prior to the survey,
consumption of poorly diversified diet (child not having
the recommended MDD or household having a low
dietary diversity), lack of access to improved WASH
facilities, early introduction of complementary foods
(before 6 months) and a high dependency ratio (i.e., a
high number of household members aged below 15
years and above 65 years).

Discussion

Linear growth is the best overall indicator of
children’s wellbeing and provides an accurate marker of
inequalities in human development(21). Stunting is also
currently the most prevalent form of child undernutrition
and its inclusion among the six global nutrition priorities
underscores the urgency to address it(2). Although the
Uganda Demographic and Health Surveys (UDHS), which
are conducted every 5 years, report on trends in
stunting, the focus is mainly at the national and regional
levels. Therefore, in the absence of district-level
prevalence data, tracking stunting trends and planning
for interventions to address stunting mainly relies on
regional data. This results in an underestimation of the
problem and in the resources needed to address it. This
study was conducted to examine the risk factors for
stunted growth among children under 5 years old in a
rural setting in Uganda, where stunting often goes
unrecognized because short stature is often considered
normal.
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Stunted growth was most prevalent among poor
households and children who were born outside health
facilities (mostly because of lack of access to health
services). Most of the participants in focus group
discussions and key informants attributed the high
prevalence of stunting in the district to poor access to
health services, lack of proper information on optimal
IYCF practices, lack of access to improved WASH
facilities, lack of awareness of stunted growth and
poverty. A study in Tanzania found that children born
outside health facilities (i.e., at home without an
experienced attendant or at home with a traditional birth
attendant) and those from the poorest households were
significantly more likely to be stunted(22). These
findings are similar to our findings in Buhweju district,
where mothers whose children were born in a health
facility were counseled by health workers on optimal
IYCF and were more likely to exclusively breastfeed their
children as well as to practice appropriate complemen-
tary feeding.

Nutrition counseling of mothers on optimal IYCF
is crucial for the prevention of stunted growth. However,
a significant number of mothers in the study area did
not have knowledge of recommended IYCF practices
and, therefore, the majority did not practice optimal
breastfeeding nor appropriate complementary feeding.
This is consistent with the findings of a previous study
on feeding practices and nutritional outcomes among
children in rural areas of central Uganda(23). The
present study showed that mothers who understood the
appropriate age for introduction of complementary foods
were more likely to start complementary feeding at 6
months and their children were less likely to be stunted.
Imdad et al.(24) conducted a review of the various
complementary feeding strategies and they showed that
educating mothers about complementary feeding had a
significant positive impact on linear growth. Mothers
need to understand that complementary feeding should
be timely (meaning that all infants should start receiving
foods in addition to breastmilk from 6 months onwards),
adequate (meaning that the nutritional value of the
complementary foods should fulfill the needs of the
rapidly growing child) and appropriate (meaning that
foods should be diverse, of appropriate texture and
given in sufficient quantity)(24). Consumption of animal-
source foods is a well-recognized contributor to linear
growth(25), as this study also demonstrated.
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Lack of access to improved WASH facilities is a
known contributor to stunted growth, as this study also
found. For example, studies of determinants of stunting
among children under 5 years old in Tanzania found that
unsafe drinking-water sources were one of the major
predictors of stunted growth(22,26). Providing people
with access to improved WASH facilities (i.e., safe
drinking water, adequate sanitation and facilities to
wash their hands with soap) would reduce incidences of
diarrhea among children under five and, therefore, they
would reduce mortality. Diarrhea is the second most
common cause of child death worldwide, and it
contributes to child morbidity and mortality by directly
affecting children’s nutritional status(27). Hand washing
with soap at critical times (including before eating or
preparing food and after using the toilet) can reduce
diarrhea rates by more than 40%(28). This makes it one
of the most cost-effective interventions to prevent
diarrhea-related disease and deaths. However, this study
found that the practice of hand washing after using the
toilet was very low.

Conclusion

The findings of this study demonstrate that
reductions in stunted growth at the national and regional
levels have not necessarily translated into similar trends
in rural areas of Uganda. The notable contributors to the
persistently high levels of stunting in these areas include
morbidity, sub-optimal IYCF practices, low consumption
of animal-source foods, food insecurity, lack of access to
improved WASH facilities and poverty. Increased
investment in both nutrition specific and sensitive
interventions is therefore crucial to address these risk
factors.
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