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Background: Anaemia in pregnancy is associated with poor maternal and foetal outcomes. Nonetheless, there is a paucity of
recent literature on the predictors of anaemia during pregnancy in the context of northern Uganda, a region emerging out of
decades of war. A study was undertaken to determine the prevalence and factors associated with anaemia among pregnant
women in northern Uganda.
Methods: In this cross-sectional study, 320 pregnant women seeking care at Lira Regional Referral Hospital were consecutively
enrolled. Data were collected using a structured interviewer-administered questionnaire. Data collected included:
demographic, obstetric, nutritional and dietary characteristics of study participants. Data analysis consisted of descriptive
statistics, cross-tabulations and logistic regression with 95% confidence and a p-value of < 0.05 as significant using STATA
version 14.
Results: The mean age of the women was 25.3 ± 5.6 years while their mean gestational age was 25.4 ± 7.8 weeks. The overall
prevalence of anaemia (Hb < 11 g/dl in the first and third trimesters and less than 10.5 g/dl in the second trimester) was 24.7%.
Iron deficiency was prevalent in half of the women (50%) with anaemia. Factors independently associated with anaemia
included taking antimalarial prophylaxis (AOR 0.44; 95% CI 0.19, 0.99) and consumption of legumes and cereals more than
twice in the previous week (AOR 0.46; 95% CI 0.24, 0.89).
Conclusion:One-quarter of pregnant women in this study population based in northern Uganda were anaemic. There is a need
to strengthen interventions to control anaemia during pregnancy, particularly the intake of antimalarial prophylaxis and
consumption of iron-rich locally available foods.
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Introduction
Anaemia in pregnancy, defined as haemoglobin (Hb) concen-
tration levels of less than 11 g/dl in the first and third trimesters
and 10.5 g/dl in the second trimester, remains a public health
problem.1,2 The global prevalence of anaemia during pregnancy
is around 38%, which translates to 32 million anaemic pregnant
women.3 The burden of anaemia during pregnancy is dispro-
portionately higher in low- to middle-income countries with
prevalence estimates of 24% to 56% compared with 22% in
high-income countries.3 A recent systematic review estimates
the burden of anaemia during pregnancy in Uganda to range
from 23% to 37%.4

According to Milman,2 40% of global maternal deaths are
attributable to maternal anaemia while 17% of low birthweight,
preterm birth and perinatal mortality in low- and middle-
income countries are attributed to anaemia during pregnancy.1

The heightened iron requirements that predispose pregnant
women to anaemia are due to the expansion of maternal red
cell mass, growth of the placenta and foetus development,
which increases with increasing gestational age.5,6 The
increased iron demands in pregnancy are exacerbated by
food taboos, poor dietary habits, parasitic infestation, infections
(especially malaria) and HIV/AIDS, and pre-existing anaemia
before pregnancy.7,8

The mainstay strategy to control and treat anaemia during
pregnancy has been supplementation with iron, coupled
with routine screening for anaemia during antenatal care.9

Other broad strategies to control anaemia include prevention
and control of malarial infection with intermittent preventive
treatment (IPT) and use of insecticide-treated mosquito
nets, treatment and control of helminth infestations, and
promotion of diet diversification to increase dietary iron
intake.8,10 Despite these strategies, compliance with these inter-
ventions remains generally poor across contexts including
Uganda.11–13

Hitherto, limited prospective studies have examined how effec-
tive these interventions have been in reducing anaemia during
pregnancy in northern Uganda, partly because of the high costs
associated with measuring anaemia, especially for big sample
sizes.14,15 In addition, the contextual factors responsible for
the preponderance of anaemia in the area remain widely unstu-
died. Current information on the burden and determinants of
anaemia is vital in the design and evaluation of policies and
strategies aimed at reducing the burden of anaemia in preg-
nancy in northern Uganda. Therefore, we aimed to assess the
prevalence and factors associated with anaemia among preg-
nant women seeking antenatal care in a public referral hospital
in northern Uganda.
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Material and methods

Study design and setting
We conducted an analytical cross-sectional study between
December 2017 and March 2018. The study was conducted in
the antenatal clinic of Lira Regional Referral Hospital (LRRH).
The hospital is one of the 14 regional referral hospitals in
Uganda and is located in Lira City, which is proximately 340 kilo-
metres by road to the north of Kampala, the capital city of
Uganda. LRRH is found in the Lango sub-region, one of the
four sub-regions in northern Uganda. The hospital has a bed
capacity of approximately 350 and serves all 8 districts in the
Lango sub-region. According to the clinic register, the
monthly antenatal clinic attendance averages 640 pregnant
women and it is run by at least two midwives each day. The
facility was chosen because of the high patient load and the
fact that it had a wide catchment area which would make our
findings more generalisable.

Study participants
The study was conducted among pregnant women attending
the antenatal clinic at LRRH. Confirmation of pregnancy was
based on the antenatal card record of the woman. All pregnant
women attending the antenatal clinic at the hospital were eli-
gible to participate in the study irrespective of gestational
age, gravidity or parity. Pregnant women with known haemo-
globin disorders and those who had malarial infection at the
time of data collection were excluded from the study.

Sample size and sampling procedure
The sample size was calculated using a single population pro-
portion formula16 with a z-score (z) of 1.96, a margin of error
(e) of 0.05, and a prevalence (p) for the known population of
0.291.17 The calculated sample size was 349 plus a 10% allow-
ance for non-response. Eligible participants were enrolled in
the study using a consecutive sampling technique. The investi-
gators enrolled the participants consecutively as the women
came in for their ANC visits daily during the study period until
the desired sample size was realised. This sampling technique
was chosen because of time constraints given the big sample
size.

Data-collection method, tool and procedures
We used a structured interviewer-administered questionnaire to
collect data with the help of two trained research assistants. The
questionnaire was developed from a literature review of pre-
vious studies.8,10 The questionnaire was reviewed, pre-tested
and adjusted accordingly before data collection. The question-
naire was developed in English, translated to Lango, the local
language, and then back-translated to English by two different
language experts who speak English and Lango fluently. The
questionnaire collected information from the participants on
the following: demographic characteristics, obstetric history,
nutritional status and dietary patterns, and anaemia preven-
tion-related factors (iron supplementation, deworming, intake
of antimalarial prophylaxis and intake of iron-rich foods). Data
collection involved administration of the questionnaire and
taking blood from the study participants for assessment of Hb
and serum ferritin levels. The overall process of data collection
lasted for 20–30 minutes.

Sample collection and processing
A venepuncture at the antecubital fossa was done to collect
5 ml of blood in each of two vacutainer tubes for Hb and
serum ferritin analysis. The tubes were clearly labelled using a

code that matched the participants’ completed questionnaire.
Samples were maintained at +40C and transported to Mulago
National Referral Hospital laboratory for analysis. Hb and
serum ferritin concentrations were assessed using the Sysmex
XS-1000i Automated Hematology Analyzer (Sysmex Corpor-
ation, Kobe, Japan) and Cobas 6000 automated analyser
respectively (Roche Diagnostics, Indianapolis, IN, USA). Hb con-
centration was adjusted for altitude by subtracting 0.2 g/dl from
the measured participant concentrations for defining and clas-
sifying anaemia based on the recommendation by the World
Health Organization for study settings such as Lira City with alti-
tudes between 1 000 and 1 500 metres above sea level.18

Study variables and measures
The outcome variable was anaemia, defined as Hb less than
11 g/dl in the first and third trimesters and less than 10.5 g/dl
in the second trimester.18 Anaemia was classified as: severe
(Hb < 7.0 g/dl), moderate (Hb 7.0–9.9 g/dl) or mild (Hb 10-
10.9 g/d).18 The independent variables included: age, marital
status, level of education, occupation, level of income, gravidity,
number of children, birth interval, gestational age, number of
ANC visits, timing of the ANC visit, serum ferritin (sF) concen-
tration levels, mid-upper-arm circumference (MUAC), frequency
of eating meat and poultry, legumes and cereals, and veg-
etables and fruits, iron supplementation, intake of anti-malarial
prophylaxis, intake of dewormers and food avoidance.

Iron deficiency (ID) as determined by sF concentration was
classified as category I (sF <15 μg/l), which denotes ID that
requires active intervention, category II (sF 15–29.9 μg/l),
which still signifies low iron stores, and category III (sF ≥30
μg/l), which indicates a normal iron-store level.19 Adherence
to iron supplements was defined as a self-reported intake of
iron pills on at least four days in the previous week. This was
used as a proxy of how well the women were taking the total
routine daily prescribed iron pills. Undernutrition status was
defined as MUAC < 23.0 cm using an adult MUAC tape for preg-
nant women.20 The food frequency questionnaire21 was
adapted to measure the frequency of consumption of iron-
rich foods by participants. The frequency of intake of iron-rich
foods was then defined as consumption of meat and poultry,
legumes and cereals, vegetables and fruits at least twice or
more than twice a week.

Data management and analysis
Every questionnaire was checked for completeness at the end of
each interview. Data were entered in SPSS version 25 (IBM Corp,
Armonk, NY, USA) and exported to STATA version 14 (StataCorp,
College Station, TX, USA) for analysis. Data were scanned for
out-of-range and missing values before commencing data
analysis. Categorical variables were summarised as proportions
and continuous variables as means with their standard devi-
ations as appropriate. We used logistic regression to test for
association between the dependent and independent variables
at a 95% level of confidence. Based on the scientific literature
and biological plausibility, we included the following factors
in our multivariate logistic model (Table 3): maternal age,22

gravity,23 parity,23,24 gestational age,23,24 number of ANC
visits,25 intake of antimalarial26 and iron supplemen-
tation,11,27,28 deworming29 and MUAC.23 All the variables in
the model were assessed for collinearity, which was considered
present if the variables had a variance inflation factor (VIF) of >
10. In situations of collinearity, we retained the variable with
greater biological plausibility.
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Ethical considerations
The research protocol was reviewed and approved by the
Makerere University School of Health Sciences Research and
Ethics Committee (SHSREC REF: 2017-061). Administrative clear-
ance was also obtained from the office of the District Health
Officer, Lira District, and Lira Regional Referral Hospital adminis-
tration. Written informed consent was obtained from partici-
pants. Pregnant women who were below 18 years of age

were regarded as emancipated minors. Privacy and confidenti-
ality were maintained throughout the study by conducting the
interviews in a private place, the use of codes instead of partici-
pants’ names, and password protection of entered data. Preg-
nant women found to have low Hb and serum ferritin
concentrations were contacted and advised to seek treatment
from LRRH or any other nearby health facility.

Results
Out of the 349 participants approached, 320 accepted to take
part in the study, giving a response rate of 91.7%.

Demographic and obstetric characteristics of study
participants
The mean age of the study participants was 25.3 ± 5.6 years of
age while the mean gestational age of the study participants
was 25.4 ± 7.8 weeks. The majority of the study participants
(51.2%) were young adults and had completed a primary level
of education (52%) (Table 1). Most of the participants were mul-
tigravida (72.5%) and in either the second or third trimester
(92.5%) (Table 1).

Prevalence of anaemia among study participants
The prevalence of anaemia in pregnancy (defined as Hb <
11 g/dl in the first and third trimester and 10.5 g/dl in the

Table 2: Nutritional and dietary characteristics of study participants
(N = 320)

Total (N = 320) Anaemia No anaemia

Variables n (%) n = 79 (%) n = 241 (%)

MUAC:

< 23 cm 9 (2.8) 1 (11.1) 8 (88.9)

≥ 23 cm 311 (97.2) 78 (25.1) 233 (74.9)

Serum ferritin concentration:

< 15 μg/l 40 (12.5) 17 (42.5) 23 (57.5)

15–29.9 μg/l 104 (32.5) 23 (22.1) 81 (77.9)

≥ 30 μg/l 176 (55) 39 (22.2) 137 (77.8)

Antimalarial prophylaxis (n = 296):

Yes 143 (48.3) 30 (20.8) 114 (79.2)

No 153 (51.7) 49 (27.8) 127 (72.2)

Iron supplementation:

Yes 149 (46.6) 34 (22.8) 115 (77.2)

No 171 (53.4) 45 (26.3) 126 (73.7)

Deworming:

Yes 70 (21.9) 17 (24.3) 53 (75.7)

No 250 (78.1) 62 (24.8) 188 (75.2)

Consumption of meat, fish and poultry:

≤ 2 times/week 153 (47.8) 30 (19.6) 123 (80.4)

> 2 times/week 167 (52.2) 49 (29.3) 118 (70.7)

Consumption of legumes and cereals:

≤ 2 times/week 53 (16.6) 20 (37.7) 33 (62.3)

> 2 times/week 267 (83.4) 59 (22.1) 208 (77.9)

Consumption of vegetables and fruits:

≤ 2 times/week 19 (5.9) 4 (21.1) 15 (78.9)

> 2 times/week 301 (94.1) 75 (24.9) 226 (75.1)

Food avoidance:

Yes 145 (45.3) 34 (23.4) 111 (76.6)

No 175 (54.7) 45 (25.7) 130 (74.3)

n = 296: study participants in the second and third trimester; MUAC: mid-upper
arm circumference

Table 1: Demographic and obstetric characteristics of study participants
(N = 320)

Total
(N = 320) Anaemia No anaemia

Characteristics n (%)
n = 79
(%)

n = 241
(%)

Age (years):

15–24 164 (51.2) 41 (25) 123 (75)

25–29 80 (25) 16 (20) 64 (80)

≥ 30 76 (23.8) 22 (28.9) 54 (71.1)

Marital status:

Single 29 (9.1) 11 (37.9) 18 (62.1)

Married 291 (90.9) 68 (23.4) 223 (76.6)

Highest level of education:

No formal education 9 (2.8) 1 (11.1) 8 (88.9)

Completed primary 167 (52.2) 41 (24.6) 126 (75.4)

Completed secondary 98 (30.6) 23 (23.5) 75 (76.5)

Completed tertiary 46 (14.4) 14 (30.4) 32 (69.6)

Occupation:

Housewife/
unemployed

25 (7.8) 41 (24.4) 127 (75.6)

Self-employed 127 (39.7) 32 (25.2) 95 (74.8)

Civil servant 168 (52.5) 6 (24) 19 (76)

Income:

≤ 100 000 UGX (28.6
USD)

234 (73.1) 54 (23.1) 180 (76.9)

> 100 000 UGX (28.6
USD)

86 (26.9) 25 (29.1) 61 (70.9)

Gravidity:

Primigravida 88 (27.5) 24 (23.1) 64 (72.7)

Multigravida 232 (72.5) 55 (29.1) 177 (76.3)

Number of children (n = 232):

0 21 (9) 6 (28.6) 15 (71.4)

1–4 199 (85.8) 44 (22.1) 155 (77.9)

≥ 5 12 (5.2) 5 (41.7) 7 (58.3)

Birth interval (n = 232):

< 2 years 68 (29.3) 6 (20.7) 23 (79.3)

≥ 2 years 164 (70.7) 49 (24.1) 154 (75.9)

Gestational age:

First trimester 24 (7.5) 6 (25) 18 (75)

Second trimester 140 (43.8) 35 (25) 105 (75)

Third trimester 156 (48.7) 38 (24.4) 118 (75.6)

Number of ANC visits:

1 152 (47.5) 42 (27.7) 110 (72.4)

≥ 1 168 (52.5) 37 (22.0) 131 (78.0)

Timing of first ANC visit (n = 168):

≤ 12 weeks 34 (20.1) 10 (29.4) 24 (70.6)

13–27 weeks 125 (74.4) 27 (21.6) 98 (78.4)

≥ 28 weeks 9 (5.3) 0 (0) 9 (100)

Ugx: Uganda shillings; n = 232: study participants who were multigravida; n = 168:
study participants coming for at least the second ANC visit.
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second trimester) was 24.7% (79/320; 95% CI 20.1, 29.8). Among
women with anaemia, 40/79 (50.6%) had sF < 30 μg/l and 17/79
(21.5%) had sF < 15 μg/l. Overall, 144/320 (45%; 95% CI 39.5%,
50.6%) had sF <30 μg/l.

Nutritional and dietary characteristics of study
participants
The mean MUAC measurement of the study participants was
28.1 ± 3.6 cm based on the adult MUAC tape for pregnant
women. Nearly half of the participants (45%) had iron deficiency
(sF < 30 μg/l). The majority of the participants (53.4%) were not
on the iron supplementation programme while more than
three-quarters of the eligible participants (78.1%) had never
taken deworming medicine. Most of the participants consumed
meat and poultry (52.2%), legumes and cereals (83.4%), and
vegetables and fruits (94.1%) more than twice a week (Table 2).

Factors associated with anaemia among pregnant
women in northern Uganda
Pregnant women who were taking antimalarial prophylaxis
were 56% less likely to be anaemic compared with pregnant

women who were not taking antimalarial prophylaxis (AOR
0.44; 95% CI 0.19, 0.99). Pregnant women who consumed
legumes and cereals more than twice in the previous week
were 54% less likely to have anaemia compared with those
who consumed legumes and cereals less than twice in the pre-
vious week (AOR 0.46; 95% CI 0.24, 0.89), as indicated in Table 3.

Discussion
In this study, we assessed the prevalence and of anaemia and
associated factors among pregnant women seeking antenatal
care in Lira City, northern Uganda. We found that one in four
pregnant women seeking antenatal care was anaemic, with
the taking of antimalarial prophylaxis and consumption of
legumes and cereals as the predictors. These findings suggest
gaps in the implementation of interventions to control and
treat anaemia among pregnant women and the role of diet in
preventing anaemia during pregnancy.

The prevalence of anaemia in our study was comparable to the
30% reported by a systematic review conducted among

Table 3: Multivariate analysis of factors associated with anaemia among pregnant women in Lira City, northern Uganda

Variables COR p-value AOR (95%CI) p-value

Age in years:

< 24 1 1

25–29 0.75 (0.39, 1.44) 0.387 0.73 (0.35, 1.56) 0.421

≥ 30 1.22 (0.66, 2.25) 0.518 1.22 (0.58, 2.55) 0.595

Education:

≤ 7 years 1 1

≥ 8 years 1.10 (0.66, 1.84) 0.706 1.07 (0.58, 1.97) 0.831

Income:

≤ 100 000 UGX (USD 28.6) 1 1

> 100 000 UGX (USD 28.6) 1.37 (0.78, 2.38) 0.271 1.32 (0.69, 2.51) 0.401

Number of pregnancies:

1 1 1

≥ 2 0.83 (0.47, 1.45) 0.509 0.95 (0.47, 1.95) 0.897

Gestational age:

First trimester 1 1

Second trimester 1.00 (0.37, 2.72) 1.000 1.00 (0.35, 2.83) 0.998

Third trimester 0.97 (0.36, 2.61) 0.946 1.51 (0.48, 4.81) 0.481

Timing of first ANC:

Other trimester 1 1

First trimester 1.31 (0.60, 2.88) 0.500 1.65 (0.70, 3.87) 0.248

Antimalarial prophylaxis:

No 1 1

Yes 0.68 (0.41, 1.15) 0.149 0.44 (0.19, 0.99) 0.048*

Deworming:

Yes 1 1

No 1.03 (0.55, 1.91) 0.930 0.88 (0.43, 1.83) 0.740

Meat consumption (meat, chicken, fish)

≤ 2 times/week 1 1

> 2 times/week 1.59 (0.94, 2.70) 0.086 1.44 (0.83, 2.51) 0.199

Consumption of legumes and cereals:

≤ 2 years 1

> 2 times/week 0.47 (0.25, 0.88) 0.017 0.46 (0.24, 0.89) 0.020*

Consumption of vegetables and fruits:

≤ 2 years 1 1

> 2 times/week 1.24 (0.40, 3.87) 0.705 1.27 (0.39, 4.12) 0.688

*Statistically significant variables at p < 0.05; 1: reference group; COR: crude odds ratio; AOR: adjusted odds ratio.
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pregnant women in Uganda4 and another study done in Ethio-
pia.30 However, our prevalence was lower than the 53% and
59% reported among pregnant women in Sudan31 and
India,32 but higher than the 5% and 16% reported among preg-
nant Iranian women in the first and third trimesters respect-
ively.33 The differences in the reported prevalence across
studies could be attributed to the differences in the cut-off for
Hb level, methods of measuring maternal Hb across the
studies and gestational age of study participants. For
example, the Indian study32 defined anaemia as Hb < 11 g/dl
across trimesters while we set our cut-off for anaemia at 11 g/
dl for the first and third trimesters and Hb < 10.5 g/dl for the
second trimester. Additionally, most of our study participants
(48.7%) were in the third trimester, a trimester when iron
stores are transferred to the foetus and maternal serum ferritin
concentrations fall.34 The result of our study indicates that
anaemia in pregnancy is still a moderate public health
problem in our setting, based on the World Health Organiz-
ation’s classification of the public health significance of
anaemia.18

Pregnant women who consumed legumes and cereals more
than twice in the previous week had 54% lower odds of
having anaemia in pregnancy compared with those who con-
sumed legumes and cereals less than twice in the previous
week. Cereals and legumes such as beans, millet (kalo), and
sorghum (abir) are good sources of non-heme iron35

although less bioavailable at 1% to 10% than the heme-
iron sources at 20% to 30%.36 Fortunately, these kinds of
foodstuffs are part of the staple foods in northern Uganda.
The association of anaemia and consumption of legumes
and cereals in this study is consistent with a finding from
rural Ethiopia37 but contrary to findings from rural parts of
Ghana25 and urban areas of Ethiopia.38 Discrepancies in
results across studies could be attributed to variations in
demographic and dietary characteristics of study participants.
The results of this study serve to reinforce the need to
emphasise the consumption of locally available iron-rich
foods, which are usually affordable and readily available for
most pregnant women.

The odds of anaemia among pregnant women taking antima-
larial prophylaxis were 56% less than the odds of anaemia
among pregnant women who were not taking antimalarial
prophylaxis. Malaria is endemic in Uganda and the relation-
ship between malarial infestation and anaemia is well docu-
mented in a previous study.39 Malarial infestation causes
rupture of red blood cells, which lowers the number of red
blood cells thus predisposing the individual to anaemia;
thus the intake of antimalarial prophylaxis ameliorates this
effect. Our finding is similar to that reported in other parts
of Uganda, Malawi and Nigeria.26,40,41 Therefore, all pregnant
women should be advised to take the full dose of antimalarial
intermittent presumptive therapy (IPT) to prevent anaemia in
pregnancy.

This study had some limitations. One of these is that we did not
correct ferritin for inflammation or verify the serum ferritin
results by doing a transferrin saturation test. Serum ferritin is
an acute-phase protein that is affected by infections. Recall
bias might have affected responses on food consumption fre-
quency. Finally, the results of this study may not be generalisa-
ble to women in the community who do not attend antenatal
clinics, as this was a hospital-based study. Therefore, the
findings of this study should be interpreted within these
limitations.

Conclusions
Anaemia in pregnancy is a moderate public health problem in
our study population from northern Uganda and is associated
with the taking of antimalarial prophylaxis and consumption
of legumes and cereals less than twice in the previous week.
The results of this study give insight into the impact of interven-
tions to control anaemia during pregnancy and the targeted
areas of emphasis during maternal nutrition education. We rec-
ommend a community-based study to expand data on the
burden of anaemia in pregnancy in northern Uganda. More
studies are needed to unravel the optimal strategies to
improve the compliance of pregnant women with interventions
to control anaemia during pregnancy.

Acknowledgements – The authors express their gratitude to
Makerere University-Swedish International Development
Agency (SIDA) bilateral research programme for funding this
study as a Master’s training grant to SU under the SIDA
project-344. The authors acknowledge all the women who
devoted their time to participate in this study. They would
also like to thank the research assistants who participated in
the field data collection.

Disclosure statement – No potential conflict of interest was
reported by the authors.

ORCID
Samson Udho http://orcid.org/0000-0001-6723-5048
Joyce Nankumbi http://orcid.org/0000-0001-9147-4559

References
1. Rahman MM, Abe SK, Rahman MS, et al. Maternal anemia and risk of

adverse birth and health outcomes in low-and middle-income
countries: systematic review and meta-analysis, 2. Am J Clin Nutr.
2016;103(2):495–504. https://doi.org/10.3945/ajcn.115.107896.

2. Milman N. Anemia—still a major health problem in many parts of
the world. Ann Hematol. 2011;90(4):369–377. https://doi.org/10.
1007/s00277-010-1144-5.

3. Stevens GA, Finucane MM, De-Regil LM, et al. Global, regional, and
national trends in haemoglobin concentration and prevalence of
total and severe anaemia in children and pregnant and non-preg-
nant women for 1995–2011: a systematic analysis of population-
representative data. The Lancet Global Health. 2013;1(1):e16–e25.
https://doi.org/10.1016/S2214-109X(13)70001-9.

4. Bongomin F, Olum R, Kyazze AP, et al. Anemia in Ugandan pregnant
women: a cross-sectional, systematic review and meta-analysis
study. Trop Med Health. 2021;49(1):1–13. https://doi.org/10.1186/
s41182-021-00309-z.

5. Lopez A, Cacoub P, Macdougall IC, et al. Iron deficiency anaemia.
Lancet (London, England). 2016;387(10021):907–916. https://doi.
org/10.1016/s0140-6736(15)60865-0.

6. Camaschella C. Iron-deficiency anemia. N Engl J Med. 2015;372
(19):1832–1843.

7. Uganda Bureau of Statistics. Uganda Demographic and Health
Survey 2016: Key Indicators Report. Available from: https://www.
health.go.ug/sites/default/files/Demographic%20and%20Health%
20Survey.pdf.

8. Pasricha S-R, Drakesmith H, Black J, et al. Control of iron deficiency
anemia in low-and middle-income countries. Blood. 2013;122
(14):2607–2617. https://doi.org/10.1182/blood-2012-09-453522.

9. World Health Organization. Guideline: Daily iron and folic acid
supplementation in pregnant women 2012. Available from: http://
apps.who.int/iris/bitstream/handle/10665/77770/9789241501996_
eng.pdf;jsessionid=EBAFCA0D1F270E205F70A0D116F9675D?sequ
ence=1.

10. Ministry of Health. Guidelines for maternal nutrition in Uganda 2010.
Available from: http://www.health.go.ug/docs/Gl_MN.pdf.

140 South African Journal of Clinical Nutrition 2023; 36(4):136–141

http://orcid.org/0000-0001-6723-5048
http://orcid.org/0000-0001-9147-4559
https://doi.org/10.3945/ajcn.115.107896
https://doi.org/10.1007/s00277-010-1144-5
https://doi.org/10.1007/s00277-010-1144-5
https://doi.org/10.1016/S2214-109X(13)70001-9
https://doi.org/10.1186/s41182-021-00309-z
https://doi.org/10.1186/s41182-021-00309-z
https://doi.org/10.1016/s0140-6736(15)60865-0
https://doi.org/10.1016/s0140-6736(15)60865-0
https://www.health.go.ug/sites/default/files/Demographic%20and%20Health%20Survey.pdf
https://www.health.go.ug/sites/default/files/Demographic%20and%20Health%20Survey.pdf
https://www.health.go.ug/sites/default/files/Demographic%20and%20Health%20Survey.pdf
https://doi.org/10.1182/blood-2012-09-453522
http://apps.who.int/iris/bitstream/handle/10665/77770/9789241501996_eng.pdf;jsessionid=EBAFCA0D1F270E205F70A0D116F9675D?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/77770/9789241501996_eng.pdf;jsessionid=EBAFCA0D1F270E205F70A0D116F9675D?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/77770/9789241501996_eng.pdf;jsessionid=EBAFCA0D1F270E205F70A0D116F9675D?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/77770/9789241501996_eng.pdf;jsessionid=EBAFCA0D1F270E205F70A0D116F9675D?sequence=1
http://www.health.go.ug/docs/Gl_MN.pdf


11. Mbule M, Byaruhanga Y, Kabahenda M, et al. Determinants of
anaemia among pregnant women in rural Uganda. Rural Remote
Health. 2013;13(2):1–15. https://doi.org/10.22605/RRH2259.

12. Desta M, Kassie B, Chanie H, et al. Adherence of iron and folic acid
supplementation and determinants among pregnant women in
Ethiopia: a systematic review and meta-analysis. Reprod Health.
2019;16(1):1–14.

13. Ugwu E, Olibe A, Obi S, et al. Determinants of compliance to iron
supplementation among pregnant women in Enugu, Southeastern
Nigeria. Niger J Clin Pract. 2014;17(5):608–612. https://doi.org/10.
4103/1119-3077.141427.

14. Rutaremwa G, Wandera SO, Jhamba T, et al. Determinants of
maternal health services utilization in Uganda. BMC Health Serv
Res. 2015;15(1):271. https://doi.org/10.1186/s12913-015-0943-8.

15. Api O, Breyman C, Çetiner M, et al. Diagnosis and treatment of iron
deficiency anemia during pregnancy and the postpartum period:
Iron deficiency anemia working group consensus report. Turk J
Obstet Gynecol. 2015;12(3):173, https://doi.org/10.4274/tjod.01700.

16. Kish L. Survey Sampling. Biom J. 1965;10:88–89.
17. Baingana RK, Enyaru JK, Tjalsma H, et al. The aetiology of anaemia

during pregnancy: a study to evaluate the contribution of iron
deficiency and common infections in pregnant Ugandan women.
Public Health Nutr. 2015;18(8):1423–1435. https://doi.org/10.1017/
S1368980014001888.

18. World Health Organization. Haemoglobin concentrations for the
diagnosis of anaemia and assessment of severity 2011. Available
from: https://apps.who.int/iris/bitstream/handle/10665/85839/
WHO_NMH_NHD_MNM_11.1_eng.pdf.

19. World Health Organization. Serum ferritin concentrations for the
assessment of iron status and iron deficiency in populations:
World Health Organization; 2011. Available from: https://apps.who.
int/iris/bitstream/handle/10665/85843/WHO_?sequence=5.

20. Ververs M-t, Antierens A, Sackl A, et al. Which anthropometric indi-
cators identify a pregnant woman as acutely malnourished and
predict adverse birth outcomes in the humanitarian context? PLoS
Curr. 2013;5:1–17.

21. Lupton JR, Brooks J, Butte N, et al. Dietary reference intakes for
energy, carbohydrate, fiber, fat, fatty acids, cholesterol, protein,
and amino acids. J Am Diet Assoc. 2002;5:589–768. https://doi.org/
10.1016/s0002-8223(02)90346-9.

22. Bencaiova G, Burkhardt T, Breymann C. Anemia—prevalence and
risk factors in pregnancy. Eur J Intern Med. 2012;23(6):529–533.
https://doi.org/10.1016/j.ejim.2012.04.008.

23. Addis Alene K, Mohamed Dohe A. Prevalence of anemia and associ-
ated factors among pregnant women in an urban area of Eastern
Ethiopia. Anemia. 2014;2014:1–7. https://doi.org/10.1155/2014/
561567.

24. Karaoglu L, Pehlivan E, Egri M, et al. The prevalence of nutritional
anemia in pregnancy in an east Anatolian province, Turkey. BMC
Public Health. 2010;10(1):329.

25. Saaka M, Oladele J, Larbi A, et al. Dietary diversity is not associated
with haematological status of pregnant women resident in rural
areas of northern Ghana. J Nutr Metab. 2017;2017:1–10. https://
doi.org/10.1155/2017/8497892.

26. Ononge S, Campbell O, Mirembe F. Haemoglobin status and predic-
tors of anaemia among pregnant women in Mpigi, Uganda. BMC Res
Notes. 2014;7(1):1–8.

27. Zhao G, Xu G, Zhou M, et al. Prenatal iron supplementation reduces
maternal anemia, iron deficiency, and iron deficiency anemia in a
randomized clinical trial in rural China, but iron deficiency remains

widespread in mothers and neonates. J Nutr. 2015;145(8):1916–
1923. https://doi.org/10.3945/jn.114.208678.

28. Alem M, Enawgaw B, Gelaw A, et al. Prevalence of anemia and
associated risk factors among pregnant women attending antenatal
care in Azezo Health Center Gondar town, Northwest Ethiopia. J
Interdiscip Histopathol. 2013;1(3):137–144.

29. Ouédraogo S, Koura GK, Bodeau-Livinec F, et al. Maternal
anemia in pregnancy: assessing the effect of routine preventive
measures in a malaria-endemic area. Am J Trop Med Hyg. 2013;88
(2):292–300.

30. Kassa GM, Muche AA, Berhe AK, et al. Prevalence and determinants
of anemia among pregnant women in Ethiopia; a systematic review
and meta-analysis. BMC Hematol. 2017;17(1):1–9. https://doi.org/10.
1186/s12878-017-0090-z.

31. Adam I, Ibrahim Y, Elhardello O. Prevalence, types and determinants
of anemia among pregnant women in Sudan: a systematic review
and meta-analysis. BMC Hematol. 2018;18(1):1–8. https://doi.org/
10.1186/s12878-018-0124-1.

32. Siddiqui MZ, Goli S, Reja T, et al. Prevalence of anemia and its deter-
minants among pregnant, lactating, and nonpregnant nonlactating
women in India. SAGE Open. 2017;7(3):215824401772555. https://
doi.org/10.1177/2158244017725555.

33. Lashkardoost H, Doust HM, Saadati H, et al. Prevalence of hemo-
globin anemia among pregnant women in the Northeast of Iran. J
Community Health Res. 2019; http://doi.org/10.18502/jchr.v8i2.

34. Stoffel NU, Zimmermann MB, Cepeda-Lopez AC, et al. Maternal iron
kinetics and maternal–fetal iron transfer in Normal-weight and over-
weight pregnancy. Am J Clin Nutr. 2022;115(4):1166–1179. https://
doi.org/10.1093/ajcn/nqab406.

35. Abbaspour N, Hurrell R, Kelishadi R. Review on iron and its impor-
tance for human health. J Res Med Sci. 2014;19(2):164.

36. Piskin E, Cianciosi D, Gulec S, et al. Iron absorption: factors, limit-
ations, and improvement methods. ACS Omega. 2022;7
(24):20441–20456.

37. Zerfu TA, Umeta M, Baye K. Dietary diversity during pregnancy is
associated with reduced risk of maternal anemia, preterm delivery,
and low birth weight in a prospective cohort study in rural
Ethiopia. Am J Clin Nutr. 2016;103(6):1482–1488.

38. Bekele A, Tilahun M, Mekuria A. Prevalence of anemia and Its associ-
ated factors among pregnant women attending antenatal care in
health institutions of Arba Minch town, Gamo Gofa Zone, Ethiopia:
A Cross-sectional study. Anemia. 2016;2016:1–9. https://doi.org/10.
1155/2016/1073192.

39. Nalwoga A, Cose S, Nash S, et al. Relationship between anemia,
malaria coinfection, and Kaposi sarcoma-associated herpesvirus ser-
opositivity in a population-based study in rural Uganda. J Infect Dis.
2018;218(7):1061–1065.

40. Kapito-Tembo A, Meshnick SR, van Hensbroek MB, et al. Marked
reduction in prevalence of malaria parasitemia and anemia in HIV-
infected pregnant women taking cotrimoxazole with or without sul-
fadoxine-pyrimethamine intermittent preventive therapy during
pregnancy in Malawi. J Infect Dis. 2011;203(4):464–472. https://doi.
org/10.1093/infdis/jiq072.

41. Agan T, Ekabua J, Udoh A, et al. Prevalence of anemia in women with
asymptomatic malaria parasitemia at first antenatal care visit at the
University of Calabar Teaching Hospital, Calabar, Nigeria. Int J
Womens Health. 2010;2:229.

Received: 16-05-2022 Accepted: 15-11-2022

Prevalence of anaemia in pregnancy and associated factors in northern Uganda 141

https://doi.org/10.22605/RRH2259
https://doi.org/10.4103/1119-3077.141427
https://doi.org/10.4103/1119-3077.141427
https://doi.org/10.1186/s12913-015-0943-8
https://doi.org/10.4274/tjod.01700
https://doi.org/10.1017/S1368980014001888
https://doi.org/10.1017/S1368980014001888
https://apps.who.int/iris/bitstream/handle/10665/85839/WHO_NMH_NHD_MNM_11.1_eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/85839/WHO_NMH_NHD_MNM_11.1_eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/85843/WHO_?sequence=5
https://apps.who.int/iris/bitstream/handle/10665/85843/WHO_?sequence=5
https://doi.org/10.1016/s0002-8223(02)90346-9
https://doi.org/10.1016/s0002-8223(02)90346-9
https://doi.org/10.1016/j.ejim.2012.04.008
https://doi.org/10.1155/2014/561567
https://doi.org/10.1155/2014/561567
https://doi.org/10.1155/2017/8497892
https://doi.org/10.1155/2017/8497892
https://doi.org/10.3945/jn.114.208678
https://doi.org/10.1186/s12878-017-0090-z
https://doi.org/10.1186/s12878-017-0090-z
https://doi.org/10.1186/s12878-018-0124-1
https://doi.org/10.1186/s12878-018-0124-1
https://doi.org/10.1177/2158244017725555
https://doi.org/10.1177/2158244017725555
http://doi.org/10.18502/jchr.v8i2
https://doi.org/10.1093/ajcn/nqab406
https://doi.org/10.1093/ajcn/nqab406
https://doi.org/10.1155/2016/1073192
https://doi.org/10.1155/2016/1073192
https://doi.org/10.1093/infdis/jiq072
https://doi.org/10.1093/infdis/jiq072

	Abstract
	Introduction
	Material and methods
	Study design and setting
	Study participants
	Sample size and sampling procedure
	Data-collection method, tool and procedures
	Sample collection and processing
	Study variables and measures
	Data management and analysis
	Ethical considerations

	Results
	Demographic and obstetric characteristics of study participants
	Prevalence of anaemia among study participants
	Nutritional and dietary characteristics of study participants
	Factors associated with anaemia among pregnant women in northern Uganda

	Discussion
	Conclusions
	Acknowledgements
	Disclosure statement
	ORCID
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


