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Abstract
Objective: To determine the prevalence of anaemia and associated factors among
under-fives and their mothers in a rural area of Western Uganda.
Design: A cross-sectional investigation using both qualitative and quantitative
methods of data collection. Stratified multistage sampling methods were used to
select the study sample. A haemoglobinometer was used to assess Hb levels in
the blood.
Setting: A rural district in Western Uganda.
Subjects: Children aged 6–59 months and their mothers aged 15–49 years.
Results: The overall prevalence of Fe-deficiency anaemia among children and their
mothers was 26?2 % and 17?9 %, respectively. There was a significant correlation
(r 5 0?5, P 5 0?008) between the Hb levels of the mothers and their children. Place
of birth, age of the child, factors related to complementary foods, and formal
education and nutrition knowledge of the mother were major factors that were
significantly associated (r 5 0?05, P 5 0?05) with low Hb levels among the children.
The most important factors that were associated with low Hb levels of the mothers
were their formal education, nutrition knowledge and health status.
Conclusions: Fe-deficiency anaemia was found to be a major problem in this
cohort of children and their mothers. Dietary factors and sociodemographic
factors were the major factors associated with high levels of anaemia among the
children and their mothers. It is therefore recommended that rural mothers should
be sensitized on best practices for prevention of anaemia among both women
and children.

Malnutrition remains a global challenge in developing
countries, especially among young children and women of
reproductive age (15–49 years). Malnourished women tend
to deliver premature or underweight babies who are more
likely to die or suffer from suboptimal growth and development(1). Thus, undernutrition and ill health are passed on
from generation to generation. Morbidity and mortality
are highest among those most severely malnourished.
However, mildly or moderately underweight individuals
experience the greatest total burden of disease(2).
Micronutrient deficiencies are the most common
nutritional disorders in the world. These include vitamin
A deficiency, iodine deficiency disorders and Fe-deficiency anaemia, the latter of which is the greatest problem(3,4). Globally, over 3?5 billion people, more than
half the world’s population, are affected by Fe deficiency.
Rates of Fe deficiency in developing countries are staggering (44 % of women, 42 % of preschoolers, 53 % of
school-aged children and 33 % of men), with Asia and
Africa having the highest prevalences(5).
As a major component of Hb, Fe is essential for the binding and transport of oxygen, as well as for the regulation of
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cell growth and differentiation(6). Fe deficiency is the primary cause of anaemia, although vitamin A deficiency and
folate deficiency(7), malaria and hookworm infestations(8)
and HIV/AIDS(9) also result in anaemia. The major causes
of anaemia in children in developing countries are mainly
low bioavailability of Fe from plant-based diets resulting
in inadequate dietary intakes of Fe and limited use of
Fe-fortified infant foods and cereals(10). Fe deficiency in
children results in neurological impairment and growth
and developmental retardation, which may not be fully
reversible(11).
In Uganda, 64 % of children ,5 years of age and 30 % of
women of reproductive age (15–49 years) had Fe-deficiency anaemia in 2000–1(12). Findings of the most recent
demographic and health survey (2006) show that the levels
of anaemia in children and mothers in Uganda have
actually gone up, with 73 % of children aged 6–59 months
and 49 % of women aged 15–49 years (childbearing age)
being anaemic(13). A postpartum anaemia study showed a
high prevalence (65 %) of anaemia among women in
Tororo district, Eastern Uganda(14). It is estimated that up
to 30 % of maternal deaths are attributable to anaemia(15).
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A burden of disease study carried out by the Ministry of
Health in several districts of Uganda ranked anaemia
among the top ten leading causes of morbidity and mortality, responsible for 2?3 % of the burden of disease(16).
Fe deficiency is known to decrease immune function, but
some investigators have also hypothesized that Fe supplementation increases infectious disease(17). Indeed, some
controversy exists concerning Fe-deficiency anaemia in that
it does not appear to contribute to growth faltering(18).
However, Stoltzfus et al.(19) found that Fe-deficiency anaemia was an underlying factor in 841 000 deaths per year
resulting from maternal and perinatal causes, and it directly
caused the deaths of 134 000 young children annually.
The present study was conducted to establish the prevalence of anaemia among the vulnerable groups of children and mothers and to determine whether there is a
relationship between the Hb levels of the mothers and their
children. In addition, the study sought to establish the
factors associated with anaemia in this cohort of children
and their mothers in a rural district in Western Uganda.
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was done in the field at local health centres by a team of
trained health personnel. The Hb levels in the blood were
displayed on a digital register on the HemoCue and
recorded. Cut-offs for anaemia, classified as severe,
moderate and mild according to the WHO/United Nations
University/UNICEF (2001) criteria, were used(21).
Data analysis
Data were entered and analysed using the SPSS version 12
statistical software package (SPSS Inc., Chicago, IL, USA)
with statistical significance set at a P value of #0?05.
Associations between variables were determined using
Pearson’s correlations, and x2 tests and t tests to determine the relationships between variables.
Ethical clearance
Ethical clearance was given by Uganda National Council
of Science and Technology. Before the study was conducted, the objectives and procedures were explained to
the intended subjects who gave their informed consent.

Methods

Results

Study design and sampling procedures
The study employed a cross-sectional design using both
qualitative and quantitative methods of data collection.
Multistage sampling methods were used to select the study
sub-counties, parishes and villages. Once a village was
selected, all households with children ,5 years of age had
an equal chance of participating in the study. Stratified
random sampling, with the help of local leaders, was used
to select households with children ,5 years of age.

Sociodemographic characteristics of the study
population
Table 1 summarizes the sociodemographic characteristics
of the studied children, including age, sex, place of birth
and factors related to complementary foods. A large proportion (44?4 %) of the children were in the 13–24 months
age range. More than half of the children (56?9 %) were
born at home. A large majority of the children (88?3 %)
were introduced to complementary foods too early (at age

Study sample
A sample of 104 subjects was recruited, of whom fifty-two
were children ,5 years old while fifty-two were the
children’s mothers within the age range of 15–49 years.

Table 1 Sociodemographic characteristics of the under-fives
(n 52), Bushenyi district, rural Western Uganda

Questionnaire validation and administration
A questionnaire was developed based on that used by
the Uganda Demographic Health Survey(12) for a similar
study and was validated by the ‘jury’ method(20). The
pre-tested questionnaire was used to collect data on
socio-economic and demographic characteristics, as
well as maternal nutritional knowledge about enriching
the child’s food and feeding habits. Maternal nutritional
knowledge was determined using simple ‘yes’ or ‘no’
questions. The questionnaire was administered to the
mothers in their own home settings (households).
Fe status assessment
Retractable disposable cuvettes (High Chem Uganda Limited, Kampala, Uganda) were used to draw blood samples
and then inserted into a HemoCue R haemoglobinometer
(HemoCue AB, Ångelholm, Sweden). The Hb assessment

Characteristic
Age of child (months)
6–12
13–24
25–36
37–59
Sex
Male
Female
Place of birth
Home
Community birth attendant
Health centre
Age (months) at introduction of complementary
foods
.6
6–9
9–12
First complementary foods
Animal products, e.g. milk
Staples, e.g. maize and millet porridge
Separate food prepared for the child
Yes
No
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Distribution
(%)
11?3
44?4
37?1
11?3
42?9
57?1
56?9
15?7
27?5
88?3
10?0
1?7
3?4
96?6
20?4
79?7
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4 months and below), before the recommended age of
6 months. An even larger majority (96?6 %) of the children
were weaned on to starchy staples such as cereal porridges.
The majority of the children (79?7 %) who were .6 months
of age had no specific meals prepared for them and were
therefore sharing family meals.
Table 2 summarizes the sociodemographic characteristics
of the studied mothers, which included age, physiological
Table 2 Sociodemographic characteristics of the mothers (n 52),
Bushenyi district, rural Western Uganda
Characteristic

Distribution (%)

Maternal age (years)
15–24
25–29
30–34
.35
Age at first parity (years)
,18
19–24
25–29
Physiological status
Pregnant
Lactating
Non-lactating/non-pregnant
Maternal education
None
Primary
Secondary
Tertiary
Knowledge of enriching child’s food
Yes
No
Source of knowledge about Fe
Health unit
Health worker
Friend/relative
Diseases and infections
Cough
Malaria
Worms
Headache
Flu/cold
Diarrhoea
Fever
Distance to health facility (h)
0–0?25
0?25–0?5
0?5–1
1–2
.2

33?3
36?5
14?3
15?9
31?0
67?2
1?7

status, maternal education and factors related to health.
More than a third of the mothers (36?5 %) were in the age
range of 25–29 years. About a third of the mothers
(31?0 %) had their first parity while still very young (,18
years), while more than two-thirds (67?2 %) had their first
parity between 19 and 24 years. Two-thirds of the studied
mothers (66?6 %) were lactating while 17?5 % were pregnant. Almost half of the mothers (49?2 %) had never
attended any formal education, with 81?1 % not having
any knowledge about enriching children’s food (enriching a child’s food entails adding energy- and nutrientdense foods to a child’s food to nutritionally enrich it).
The health unit was the major source of knowledge on Fe
for the mothers, while acute respiratory infections were
the main health problems among the study population.
More than a quarter of the mothers (27?6 %) walked for
1–2 h to reach the nearest health facility.
Prevalence of anaemia among the study
population
The anaemia prevalence among the study population is
shown in Table 3. The overall prevalence of anaemia
among children and their mothers was 26?2 % and 17?9 %,
respectively. Lactating mothers were more anaemic in all
the three categories of Fe-deficiency anaemia compared
with pregnant and non-lactating/non-pregnant mothers.

17?5
66?6
15?9
51?7
22?4
12?1
10?3
18?9
81?1

Factors associated with anaemia among
under-fives
In order to determine the factors associated with anaemia
within the study population, all anaemia categories were
merged to form two groups: anaemic and non-anaemic
(normal). The factors associated with anaemia status of the
children are presented in Table 4. The age of the child was
significantly associated (P 5 0?019) with the child’s anaemia
status, with infants and children aged 1–3 years being more
anaemic than their younger and older counterparts. Males
were significantly (P 5 0?005) more anaemic than females.
The place of delivery was significantly (P 5 0?035) associated with anaemia prevalence among the children, those
born at home having a higher proportion of anaemia
compared with those born at a health facility.

71?0
22?6
6?5
45?3
20?8
7?5
7?5
5?7
1?9
1?9
17?2
24?1
24?1
27?6
6?9

Table 3 Distribution of Hb (g/dl) among the study subjects, Bushenyi district, rural Western Uganda
Population
Children (n 52)
Male
Female
Total
Mothers (n 52)
Pregnant
Lactating
Non-lactating/
non-pregnant
Total

Normal
(.11 g/dl)

Mildly anaemic
(10–10?9 g/dl)

Moderately anaemic
(7–9?9 g/dl)

Severely anaemic
(,7 g/dl)

73?0
74?6
73?8

9?5
11?1
10?3

17?5
11?1
14?3

0?0
3?2
1?6

95?5
66?6
95?2

3?2
14?3
3?2

0?0
27?0
1?6

1?3
3?2
0?0

85?6

6?9

9?5

1?5
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Table 4 Factors associated with the prevalence of anaemia
(Hb , 11 g/dl) among the under-fives (n 52), Bushenyi district, rural
Western Uganda
Factor
Age of child (months)
6–12
13–24
25–36
37–59
Sex
Male
Female
Place of birth
Home
Community birth attendant
Health centre
Maternal education
None
Primary
Secondary
Tertiary
Age (months) at introduction of
complementary foods
,6
.6
First complementary foods
Animal products, e.g. milk
Staples, e.g. maize and millet porridge
Mother’s knowledge of enriching child’s
food
Yes
No
Special food prepared for child
Yes
No
Mother’s source of knowledge about Fe
Health unit
Health worker
Friend/relative

Anaemia
prevalence (%)

P value

9?7
22?6
16?2
3?2

0?019

27?0
25?4

0?005

23?5
11?8
13?7

0?035

24?8
62?2
2?4
4?0

0?000

41?6
5?0

0?001

13?6
37?4

0?04

17?0
35?8

0?005

16?7
37?1

0?028

9?7
6?5
3?2

0?07

Maternal education was significantly (P 5 0?000) associated with the children’s anaemia status, with mothers
with no formal education and those with only primary
education having more children with anaemia than
mothers with secondary and tertiary education. The age
of introduction of complementary foods was significantly
(P 5 0?001) associated with the children’s anaemia status,
those who were introduced to complementary foods
before 6 months having higher rates of anaemia (41?6 %)
compared with those who started complementary foods
after 6 months (5?0 %).
The poor access to information about enriching a child’s
food also contributed significantly to anaemia among the
children. Mothers who had no knowledge about enriching
children’s food (e.g. the use of triple mixture ingredients
from locally available foods) had significantly (P 5 0?005)
higher proportions of anaemic children compared with
mothers who were knowledgeable in this respect. Children
who were fed food prepared specially for them (i.e. enriched food) had significantly (P 5 0?028) lower rates of
anaemia than children who were usually fed family food
with no special foods prepared for them. Those children

Table 5 Factors associated with the prevalence of anaemia
(Hb , 11 g/dl) among the mothers (n 52), Bushenyi district, rural
Western Uganda
Factor
Diseases and infections
Acute respiratory infections
(cough, cold)
Worms
Malaria
Headache
Fever
Diarrhoea
Maternal age (years)
15–24
25–29
30–34
.35
Age at first parity (years)
,18
19–24
.25
Physiological status of mother
Pregnant
Lactating
Non-lactating/non-pregnant
Maternal education
None
Primary
Secondary
Tertiary
Distance to health facility (h)
0–0?25
0?25–0?5
0?5–1
1–2
.2

Anaemia
prevalence (%)

P value

28?3

0?000

23?5
11?7
5?7
1?9
8?9
9?5
8?0
3?2
1?6

0?066

3?4
18?2
1?7

0?063

4?5
44?5
4?8

0?043

49?2
37?3
8?5
5?1

0?03

10?3
5?2
19?0
13?8
1?7

0?06

whose first complementary foods were composed of
mostly cereal porridges were significantly (P 5 0?04) more
anaemic than children those whose first complementary
foods were animal products like cow’s milk. The mothers’
source of knowledge about Fe was not significantly associated with the anaemia status of their children.
Factors associated with anaemia among mothers
The results exploring the factors associated with anaemia
status of the mothers are presented in Table 5. The health
status of the mother was highly associated (P 5 0?000)
with her anaemia status, with mothers who had acute
respiratory infections, worms or malaria being more
anaemic. Mothers who were lactating were significantly
(P 5 0?043) more anaemic than non-lactating mothers.
Maternal education was significantly (P 5 0?03) associated
with the anaemia status of the mothers: almost half of the
mothers (49?2 %) with no formal education and 37?3 % of
mothers with only with primary level education were
anaemic compared with 8?5 % and 5?1 % of mothers with
secondary or tertiary education, respectively (Fig. 1). On
the other hand, age of the mother, the age at which the
mother had her first child (age of first parity) and distance
to the health facility were not significantly associated with
the anaemia status of the mother.
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Anaemia distribution (%)
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Fig. 1 Association of education with anaemia (Hb , 11 g/dl)
among mothers aged 15–49 years, Bushenyi district, rural
Western Uganda

Discussion
Gender and age of the child
Some authors have found no significant difference in the
prevalence of anaemia(22) or Hb concentration(23) in
terms of gender, while others have demonstrated that the
prevalence of anaemia can vary between male and female
children(23). They argued that the higher prevalence
among boys has to do with their growth; their bodies
demand a higher amount of Fe, which cannot be supplied
by the diet. The current study found that male children
were significantly (P 5 0?005) more anaemic than female
children in rural Western Uganda.
Among under-fives, those aged 6–24 months are at
most risk of being Fe-deficient(24). In the present study,
children aged 13–24 months had significantly (P 5 0?019)
higher levels of anaemia than those ,12 months or .24
months of age. The Fe stores present at birth and in breast
milk protect the infant from Fe deficiency up to 6 months
of age(25). However, breast milk alone cannot provide the
Fe needs of an infant beyond 6 months of age. Above this
age, dietary sources of Fe become critical to keep up with
the child’s rapid rate of red blood cell synthesis(26).
Factors related to complementary foods
The choice of complementary foods markedly influences
the Fe status of the child(27). The first complementary
foods given during infancy and early childhood pose a
high risk factor for Fe deficiency if they are relatively low
in Fe content. In the present study, children whose
complementary foods were mostly made up of staples,
e.g. cereal porridges, were significantly more anaemic
(P 5 0?04) than children who were given animal products
like cow’s milk (Table 4).
Staple crops provide a large proportion of the total
daily intake of energy and micronutrients among poor
populations who have limited access to animal
foods(28,29). However, the sources of Fe from such foods

are non-haem forms, which have low bioavailability(30,31).
The main problem with diets based on non-animal foods
is that they usually contain large amounts of phytic acid,
the most potent inhibitor of non-haem Fe absorption.
Among the dietary factors involved in the causes of Fe
deficiency, a low-Fe diet and low Fe bioavailability are
some of the most important(32).
The time of introduction of these complementary foods
was significantly (P 5 0?001) associated with the anaemia
status of the children in the current study. Most anaemic
children (88?3 %) had complementary foods before 6
months of age. This period is associated with risk of
infections, which are likely to cause childhood illnesses,
especially diarrhoea. Information from other studies
confirms that exclusive breast-feeding is protective
against Fe deficiency for infants up to 6 months of age,
after which the Fe concentration in breast milk will not
meet the infant’s Fe requirements(33). When the infant
receives exclusive breast-feeding, Fe stores from birth to
the 6th month of life meet the infant’s physiological
requirements; therefore, infants do not have to be supplemented with other foods(34,35) during this period
owing to the high bioavailability of Fe in human milk
(about 50 %), which can however decrease by 80 % when
infants are fed other foods. Therefore, early introduction of
complementary foods is a risk factor for the development
of Fe-deficiency anaemia in infants(36,37). For children .6
months old, it has been reported that breast-feeding is
not a predictive factor for Fe deficiency(38,39).
Lack of special meals for the children was also significantly (P 5 0?028) associated with high levels of
anaemia among the study children, as most anaemic
children (37?1 %) did not have any special meals prepared
for them. The study results further showed that children
with mothers who had no knowledge of enriching children’s foods were significantly (P 5 0?005) more anaemic
compared with children whose mothers had knowledge
on food enrichment. Traditional porridges, normally
prepared by heating cereal flour with water, form an
important part of the diet for weaning infants and young
children. The starch granules bind much water, swell and
gelatinize, becoming thick and viscous at very low concentrations, with high dietary bulk but low energy and
nutrient density(40,41). Use of a triple mixture of ingredients(42) and the addition of other nutrient-dense foods
such as cow’s milk and/or groundnuts(40) would make
them more nutrient-dense.
Health factors
A lack of appropriate health-care services that could
prevent anaemia by enabling early identification of individuals with Fe deficiency does not allow the timely
treatment of such condition. Therefore, health services
should be in proximity to needy vulnerable groups,
especially children and pregnant mothers. In relation to
the above, children who were delivered at home were
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significantly (P 5 0?035) more anaemic compared with
those delivered at health units (Table 4). This is because
those mothers who delivered at health units had been getting antenatal care including Fe and folate supplementation.
Diseases and infections greatly lead to anaemia among
pre-school children(42,43) and pregnant women(43,44)
despite the number of intervention programmes to reduce
the problem(21). In the current study, the health status of the
mother was highly associated (P 5 0?000) with her anaemia
status, with mothers who had acute respiratory infections,
worms and malaria being more anaemic. There are vast
possibilities for developing anaemia after an acute infection
episode, and these possibilities vary according to the length
and severity of the disease(43,44). According to Reeves
et al.(45), mild diarrhoeal disease affects approximately 60 %
of children aged ,1 year, between the ninth and twelfth
month of life, and these diseases are associated with low
Hb concentration.
Education and physiological status of the mother
Mothers’ education level was found to be a significant
socio-economic factor for the occurrence of anaemia
among both mothers (P 5 0?03) and their children
(P 5 0?000), as shown in Fig. 1. These findings are in
agreement with those found in Uganda(12,13) and elsewhere(46), and show that higher levels of undernutrition
among the under-fives was related to lower maternal
education.
In relation to physiological status of the mother, i.e.
whether she is pregnant or lactating, it was observed that
lactating mothers were more anaemic than non-pregnant/
non-lactating mothers and this agrees with the current
findings in Uganda(12). This could be attributed the fact
that the mothers’ Fe stores are being mobilized into milk
for lactation.
Relationship between Hb levels of mother
and child
In the present study, a positive and significant (r 5 0?05,
P 5 0?008) relationship was revealed between the anaemia status of the mother and the child. It was found that
anaemic mothers had significantly more anaemic children.
This is in agreement with the findings of other studies in
Uganda(12).
Conclusion
Fe-deficiency anaemia was found to be a major problem
in this cohort of children and their mothers. The most
important factors that affected the Hb levels of the
mothers and their children were place of birth, complementary foods (their type and time of introduction),
age and sex of the child, and education, nutrition
knowledge and physiological status of the mother.
The age at introduction of complementary foods was
significantly (P 5 0?001) associated with the anaemia
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status of the children, with those who were introduced to
complementary foods before 6 months of age having
higher rates of anaemia (41?6 %) than those who started
complementary foods after 6 months (5?0 %). Most study
children (88?3 %) had complementary foods before 6
months of age.
It is therefore recommended that rural mothers should
be sensitized on best practices for proper child feeding
and care in order to reduce the high prevalence of
anaemia and associated health problems.
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