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Abstract
Background Anaemia in pregnancy is associated with several adverse outcomes for mothers and newborns, as well 
as their families. In this study, we assessed the prevalence of anaemia and the associated factors among pregnant 
women in Rwanda.

Methods Secondary data from the 2020 Rwanda Demographic and Health Survey (RDHS) was used. Multistage 
stratified sampling was used to select 435 pregnant women included in the study. Anaemia among pregnant women 
was defined as a haemoglobin value < 11 g/dL. Multivariable logistic regression was used to assess the associated 
factors with anaemia in pregnancy, using SPSS (version 26).

Results Of the 435 pregnant women, 24.6% (95%CI: 21.1–29.3) were anaemic (1 in 4 pregnant women). Not working 
(AOR = 2.45; 95%CI: 1.14–5.26), being unmarried (AOR = 1.23; 95%CI: 1.24–3.57), low wealth index (AOR = 9.19; 95%CI: 
1.64–51.56), having difficulty accessing a nearby health facility (AOR = 5.40; 95%CI: 2.21–13.23), and normal body mass 
index (AOR = 3.33; 95%CI: 1.46–7.59) were associated with higher odds of being anaemic. However, not taking iron 
supplements (AOR = 0.16; 95% CI: 0.04–0.67), having no exposure to television (AOR = 0.35; 95%CI: 0.14–0.91), being 
from the southern region (AOR = 0.14; 95% CI: 0.03–0.66), and low husband/partner’s education (AOR = 0.08; 95% CI: 
0.01–0.59) were associated with lower odds of being anaemic.

Conclusions The study findings indicate a high prevalence of anaemia in pregnancy, which was associated with 
several socio-demographics. There is a need for setting up mobile clinics and health facilities in hard-to-reach areas 
for easy accessibility to early anaemia screening services. Conducting mass screening for anaemia targeting pregnant 
women who are not working, the unmarried, and those with a low wealth index would also be beneficial. The intake 
of locally available iron rich foods and/ or bio-fortified foods is also recommended.
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Introduction
Anaemia is a condition associated with a decrease in 
the mass of red blood cells or haemoglobin (Hb), limit-
ing the blood oxygen carrying capacity [1]. Anaemia 
remains a public health concern and a major contribu-
tor to morbidity and mortality of pregnant women and 
their fetuses [2–4]. Globally, close to 2 billion people are 
affected by anaemia, of which 29.9% of them are women 
of reproductive age [5]. Currently, only one country is on 
the course of achieving the global target of a 50% anaemic 
reduction among women of reproductive age by 2025 [6].

Africa and Asia face the highest burden of anaemia 
(over 85%) among the high-risk groups including preg-
nant women [7]. In sub-Saharan Africa (SSA), pregnant 
women account for one-third (36.5%) of anaemia cases, 
with mild anaemia being the most common at 70.8% [8] 
and with the highest occurrence during the third trimes-
ter of pregnancy (48.8%) [9]. Several conditions predis-
pose women to anaemia during pregnancy, such as low 
dietary intake of iron, folic acid, and vitamin B12, genetic 
causes like sickle cell disease, acute blood loss, and renal 
insufficiency [10, 11]. In addition, in SSA, the high inci-
dence of anaemia during pregnancy is exacerbated by the 
high prevalence of infectious diseases such as malaria, 
Human Immunodeficiency Virus/Acquired Immunodefi-
ciency Syndrome (HIV/AIDS), and tuberculosis, as well 
as hookworm infestation and schistosomiasis [2].

Anaemia during pregnancy is associated with adverse 
maternal and newborn health outcomes such as; 
increased risk of maternal and perinatal morbidity and 
mortality, preterm birth, intrauterine fetal death (IUFD), 
intrauterine growth restriction (IUGR), and low birth 
weight [7, 8, 12–16]. Anaemia is ranked first among the 
controllable and preventable causes of adverse pregnancy 
outcomes in SSA [17] and in developing countries, anae-
mia contributes to 89% of complications in pregnancy 
[18]. Anemia also imposes serious extra costs and impli-
cations, like a decreased workforce, impaired learning, 
and stunted child growth, onto society and families [9].

Multiple studies in SSA report that anaemia in preg-
nant women is influenced by a variety of individual, 
social, and contextual factors [19–22]. Residence, ante-
natal care (ANC) follow-up, history of excess menstrual 
bleeding and inter-pregnancy interval, low levels of 
education, and wealth index were the factors associated 
with anaemia among pregnant women as were reported 
in studies conducted in Ethiopia and some East African 
countries such as Uganda, and Burundi [23, 24].

The government of Rwanda has implemented several 
measures and strategies to improve nutrition among 
women of reproductive age (WRA) by promoting bet-
ter maternal, infant, and young child nutrition practices, 
providing antenatal micronutrient supplementation, and 
distributing free fortified blended food supplements to 

pregnant women in vulnerable households [25]. In addi-
tion to the nutrition strategies, the government has also 
implemented measures for infection prevention and 
control regarding malaria in vulnerable populations by 
scaling up practices such as the distribution of free insec-
ticide-treated mosquito nets and intermittent preventive 
therapy amongst pregnant women to control malaria 
which is also a cause of anaemia in this group [26]. How-
ever, despite these measures, the prevalence of anaemia 
among WRA stood at 13% in previous studies and was 
projected to be higher among pregnant women [27].

Previous studies in Rwanda have often focused on 
WRA in general with little mention or targeting of preg-
nant women [28–32]. Only one study focused on anae-
mia among pregnant women [33]. Moreover, this was a 
hospital-based study, and therefore not representative 
of all pregnant women in Rwanda [33]. Another study 
determining the prevalence of anaemia among pregnant 
women was on a wider East African region not neces-
sarily focusing on one country (Rwanda) and analyzed 
old data from 2014 [34]. Given the most recent national 
efforts aimed at addressing anaemia, a more-recent anal-
ysis of Rwandan progress was needed. Therefore, this 
study sought to determine the prevalence of anaemia and 
associated factors among pregnant women in Rwanda, 
using a nationwide dataset of the 2020 Demographic 
and Health survey. Understanding the associated factors 
related to anaemia in pregnancy may be vital in guiding 
policy and implementing targeted measures to accelerate 
progress toward controlling this public health problem.

Methods
Study sampling and participants
This analysis used data from the 2019-20 Rwanda Demo-
graphic and Health Survey (RDHS) that was collected 
from November 2019 to July 2020. The cross-sectional 
study used a two-stage sample design; the first stage 
involved cluster selection consisting of enumeration 
areas (EAs), and the second stage involved systematic 
sampling of households in all the selected EAs, leading to 
a total of 13,005 households [27]. In particular, the data 
used in this analysis were from the household and the 
women’s questionnaires.

Women of reproductive age (15–49 years) who were 
either permanent residents of the selected households or 
visitors who stayed in the household the night before the 
survey were eligible for interview. Out of the total 13,005 
households that were selected for the survey, 12,951 were 
occupied and 12,949 were successfully interviewed lead-
ing to a 99.9% response rate [27]. This analysis included 
only the interviewed pregnant women whose num-
ber was 870 out of the total 14,634 women in the whole 
survey. However, of the eligible 870 pregnant women, 
435 had missing values for Haemoglobin levels, as they 
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did not agree to take the anaemia test- and so these 
were excluded, giving us a valid sample of 435 pregnant 
women used in this analysis [27]. In other words, we used 
a sample that agreed to take the anaemia test during the 
survey. Details of specific procedures of RDHS anaemia 
tests are published elsewhere [27].

Variables
Dependent variables
This study was based on altitude-adjusted haemoglobin 
levels, which were already provided in the DHS dataset 
[35]. The outcome variable was anaemia level considered 
as a haemoglobin value < 11 g/dl and was re-categorized 
as a binary variable (anaemic coded as yes = 1 and non-
anaemic coded as no = 0). Anaemia cases in RDHS data-
set were further categorised as mild (10.0–10.9  g/dl), 
moderate (7.0–9.9  g/dl) and severe (< 7.0  g/dl) anaemia 
[27].

Explanatory variables
We included possible determinants of anaemia based 
on the available literature and data [23, 35, 36]. Twenty-
five (25) variables were considered and of these, three 
were community factors that included; place of residence 
(categorized into rural and urban), region of residence 
(Kigali, South, West, East, and North), and perceived 
problem with distance to a health facility (big prob-
lem and no big problem). Six household-level factors 
included; household size (classified into “less than six” 
and “six and above”), sex of household head (male and 
female), husband/partner’s educational level, source of 
drinking water (improved and unimproved), type of toi-
let facility (improved and unimproved) and wealth index 
(categorized into five quintiles that ranged from the 
poorest to the richest quintile). Individual-level factors 
were also considered in the analysis and included; age 
(categorized as 15–24, 25–34, 35–44, and 45–49 years), 
working status (yes or no), parity (4 and less and above 4), 
educational level (no education, primary, secondary and 
tertiary), marital status (married and unmarried), preg-
nancy trimester (first, second and third), deworming (yes 
and no), mosquito net use (yes and no), health insurance 
(yes and no), body mass index (underweight, normal, 
overweight and obese), visited a health facility in the last 
6 months (yes and no), antenatal care visits (below 4 or 4 
and above), iron supplementation during pregnancy (yes 
or no), and exposure to radio, newspapers, and television 
(yes and no). The wealth index was calculated by RDHS 
from information on household asset ownership using 
Principal Component Analysis. To assess iron supple-
mentation during pregnancy, DHS asked mothers “Dur-
ing pregnancy, were you given or did you buy iron tablets 
or syrup” and “Days the tablet or syrup was taken”. For 
our analysis, only the former question was used [27].

Statistical analysis
We applied the DHS sample weights to account for the 
unequal probability sampling in different strata and 
ensure the representativeness of the study results [37, 
38]. We used SPSS (version 26.0) software - complex 
samples package, incorporating the following variables 
in the analysis plan to account for the multistage sample 
design inherent in the RDHS dataset: individual sample 
weight, sample strata for sampling errors/design, and 
cluster number [27, 37, 39]. Frequency distributions 
were used to describe the background characteristics of 
the respondents, where frequencies and proportions/
percentages for categorical dependent and independent 
variables were presented. The chi-square test was used 
to assess for differences in the distribution of background 
variables by anaemic status. Simple logistic regression 
was then conducted to assess the independent associa-
tion of each predictor variable with anaemia. Crude odds 
ratio (COR), 95% confidence interval (CI), and p-values 
are presented. Independent variables found significant at 
a p-value less than 0.25 were then included in the mul-
tivariable model. Moreover, independent variables that 
were non-significant at the bivariable analysis level but 
were associated with anaemia in previous studies were 
also included in the multivariable logistic regression 
model. In other words, we executed an “all-inclusive” 
model. We used the backward-elimination method dur-
ing step-wise regression, by discarding the least sta-
tistically significant variable until we remained with 
only significant variables. At each elimination step, the 
results of the discarded variable were recorded. Adjusted 
odds ratios (AOR), 95%CI, and p-values were obtained 
and presented, with a statistical significance level set at 
p-value < 0.05. All socio-demographic variables in the 
model were assessed for multi-collinearity, which was 
considered present if the variables had a variance infla-
tion factor (VIF) greater than 10 [38]. However, none of 
the variables had a VIF above 3.

Results
Characteristics of participants
A total of 435 pregnant women were included in this 
analysis. The majority (71.8%) were below 35 years of 
age, married (85.2%), with a primary level of educa-
tion (62.3%), working (65.5%), and with parity of below 
4 (81.7%). Most of the respondents had health insur-
ance (86.7%), resided in rural areas (83.1%), were from 
male-headed households (80.4%) of less than 6 mem-
bers (77.4%), and had exposure to the radio (79.4%) but 
not newspapers (79.6%). In addition, 55.2% had normal 
body weight, 58.5% used mosquito nets, 45.2% had been 
dewormed, 83.7% had visited a health facility in the past 6 
months and 73.7% had no big problem with the distance 
to health facility (Table  1). Of the analysed sample, 107 
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Characteristics Overall Frequency
n (%), N = 435

Anaemia
n (%), N = 107

No anaemia
n (%), N = 328

P-value

Age 0.317
15–24 119(27.4) 30(28.0) 89(27.1)
25–34 193(44.4) 41(38.3) 152(46.3)
35 and above 122(28.2) 36(33.6) 87(26.5)
Education level 0.916
Tertiary 19(4.4) 5(4.7) 14(4.3)
Secondary 113(26.0) 26(24.3) 87(26.5)
Primary 271(62.3) 66(61.7) 205(62.5)
No education 32(7.3) 10(9.3) 22(6.7)
Working status 0.018
Working 285(65.5) 60(56.1) 225(68.6)
Not working 150(34.5) 47(43.9) 103(31.4)
Parity 0.334
Below 4 355(81.7) 91(85.0) 264(80.5)
4 and above 80(18.3) 16(15.0) 64(19.5)
Marital status 0.181
Married 370(85.2) 87(81.3) 284(86.6)
Unmarried 64(14.8) 20(18.7) 44(13.4)
Health insurance 0.049
Yes 377(86.7) 99(92.5) 279(84.8)
No 58(13.3) 8(7.5) 50(15.2)
Wealth index 0.984
Richest 90(20.8) 22(20.6) 69(21.0)
Richer 89(20.5) 24(22.4) 65(19.8)
Middle 89(20.5) 21(19.6) 68(20.7)
Poorer 85(19.5) 20(18.7) 65(19.8)
Poorest 81(18.7) 20(18.7) 61(18.6)
Residence 0.517
Urban 73(16.8) 20(18.9) 53(16.2)
Rural 362(83.2) 87(81.1) 275(83.8)
Region 0.334
Kigali 56(12.9) 18(16.8) 38(11.6)
West 103(23.7) 26(24.3) 77(23.5)
East 103(23.7) 24(22.2) 79(24.0)
North 64(14.7) 18(16.8) 46(14.0)
South 109(25.0) 21(19.6) 88(26.8)
Household size 0.187
Less than 6 336(77.2) 88(81.3) 249(75.9)
6 and above 99(22.8) 20(18.7) 79(24.1)
Sex of household head 0.528
Male 349(80.2) 84(77.6) 266(81.1)
Female 86(19.8) 24(22.4) 62(18.9)
Exposure to radio 0.432
Yes 345(79.4) 82(76.6) 263(80.2)
No 89(20.6) 25(23.4) 65(19.8)
Exposure to television 0.171
Yes 176(40.5) 49(45.8) 127(38.7)
No 259(59.5) 58(54.2) 201(61.3)
Exposure to newspapers 0.486
Yes 89(20.4) 25(23.4) 64(19.5)
No 346(79.6) 82(76.6) 264(80.5)
Husband/partner’s educationa 0.023

Table 1 Background characteristics of pregnant women as per the 2020 Rwanda Demographic Health Survey
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(24.6%, 95%CI: 21.1–29.3) pregnant women had anaemia, 
where 71(16.3%), 35(8.1%) and 1(0.2%) had mild, mod-
erate and severe anaemia respectively. There was no big 
difference in background characteristics by anaemia sta-
tus (anaemia vs. no anaemia) apart from working status, 
health insurance, husband’s education level, pregnancy 
trimester, and having problems with distance to a health 
facility (Table 1).

Factors associated with anaemia in pregnancy
Results of the bivariable analysis with their respective 
crude odds ratios and p-values are detailed in Table  2. 
At multivariable analysis controlling for all the included 
variables, the factors found significantly associated with 
anaemia were; working status, marital status, wealth 
index, the problem with distance to the health facility, 
body mass index, region of residence, exposure to televi-
sion, husband/partner’s education and iron supplementa-
tion taken during pregnancy.

Characteristics Overall Frequency
n (%), N = 435

Anaemia
n (%), N = 107

No anaemia
n (%), N = 328

P-value

Tertiary 27(6.2) 12(13.6) 15(5.3)
Secondary 61(14.0) 18(20.5) 43(15.2)
Primary 236(54.3) 49(55.6) 188(66.4)
No education 47(10.8) 10(11.4) 37(13.1)
Mosquito net use 0.607
Yes 254(58.5) 65(60.7) 190(57.9)
No 180(41.5) 42(39.3) 138(42.1)
Dewormingb 0.839
Yes 196(45.2) 44(86.3) 152(87.4)
No 29(6.5) 7(13.7) 22(12.6)
Trimester 0.029
First 138(31.7) 24(22.4) 114(34.8)
Second 138(31.8) 43(40.2) 95(29.0)
Third 159(36.5) 40(37.4) 119(36.3
Problem with distance to a health facility 0.010
No big problem 320(73.6) 68(63.6) 252(76.8)
Big problem 115(26.4) 39(36.4) 76(23.2)
Visited health facility in last 6 months 0.417
Yes 363(83.5) 92(86.0) 271(82.6)
No 72(16.5) 15(14.0) 57(17.4)
Body mass index (BMI) 0.093
Overweight 187(43.0) 37(34.6) 150(45.7)
Normal 240(55.2) 69(64.5) 171(52.1)
Underweight 8(1.8) 1(0.9) 7(2.1)
Antenatal care visitsc 0.164
Below 4 116(49.8) 21(40.4) 95(52.2)
4 and above 118(50.2) 31(59.6) 87(47.8)
Iron supplementation takenc 0.011
No 47(19.9) 4(7.7) 43(23.6)
Yes 187(80.1) 48(92.3) 139(76.4)
Source of drinking water 0.966
Improved source 349(80.3) 86(80.4) 263(80.2)
Unimproved source 86(19.7) 21(19.6) 65(19.8)
Type of toilet facility 0.327
Improved facility 309(71.1) 80(74.8) 229(69.8)
Unimproved facility 127(28.9) 27(25.2) 99(30.2)
Anaemic
No 328(75.4)
Yes 107(24.6), (95%CI: 21.1–29.3)
a, b and c had many missing values.

Table 1 (continued) 
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Compared with working pregnant women, those not 
working had 2.45 (95%CI: 1.14–5.26) higher odds of 
being anaemic, while the unmarried had 1.23 (95%CI: 
1.24–3.57) higher odds of being anaemic compared with 
married counterparts. Pregnant women in the richer 
(AOR = 5.79, 95%CI: 1.46–22.96) and middle (AOR = 9.19, 
95%CI:1.64–51.56) wealth quintiles had higher odds of 
being anaemic compared with their counterparts in the 
richest wealth quintile. In addition, pregnant women 
having a big problem with distance to a health facility 
(AOR = 5.40, 95%CI: 2.21–13.23) and those of normal 
body mass index (AOR = 3.33, 95%CI: 1.46–7.59) also 
had higher odds of being anaemic, compared with their 
counterparts with no big problem and overweight BMI 
respectively.

However, pregnant women who did not take iron sup-
plementation (AOR = 0.16, 95%CI: 0.04–0.67), those with 
no exposure to television (AOR = 0.35, 95%CI: 0.14–0.91), 
and those residing in the southern region (AOR = 0.14, 
95%CI: 0.03–0.66) were 84%, 65% and 86% less likely to 
be anaemic, compared with their respective counterparts 
who took iron supplements, were exposed to television, 
and those who lived in Kigali region. Similarly, pregnant 
women with husbands of primary (AOR = 0.08, 95%CI: 
0.01–0.50) and no education (AOR = 0.08, 95%CI: 0.01–
0.59) were both 92%, less likely to be anaemic compared 
with those with husbands of tertiary education (Table 2).

Discussion
Given the insidious nature of anaemia and its adverse 
effects, we assessed its prevalence and associated factors 
among pregnant women in Rwanda. Although we found 
a 24.6% prevalence of anaemia among pregnant women, 
which is lower than the East African, and the global prev-
alence of anaemia in pregnant women reported at 41.82% 
and 39.1% respectively [34, 40], anaemia remains a huge 
problem within Rwanda which requires redress. The 
discrepancies in the prevalence of anaemia reported in 
the various studies may be attributed to the differences 
in nutritional behaviours and culture of women in the 
various settings, such as the high consumption of folate 
and iron-rich foods (green leafy vegetables) in many cul-
tures across Africa [41]. The observed high prevalence 
of anaemia in this study may also indicate a significant 
nutritional problem among pregnant women in Rwanda 
despite the several efforts such as policies on food bio-
fortification that have been put in place to reduce and 
control anaemia in the country [38]. This may imply that 
there is limited adoption, or implementation of the food 
biofortification policy and /or low awareness, availabil-
ity, and consumption of iron bio-fortified foods (such as 
beans and orange fleshed sweat potatoes) in homes by 
mothers during the preconception and pregnancy stages 
[42].

In this study, various factors were found to be signifi-
cantly associated with anaemia. Pregnant women who 
were not working were almost twice more likely to be 
anaemic than those who were working. This is similar to 
findings from studies conducted in East Africa and Nige-
ria which found a positive impact of working status on 
anaemia [33, 39, 40]. This may be partly because pregnant 
women who are working are more likely to be in contact 
with various women (social networks) who may provide 
nutritional advice during pregnancy and/ or visit health 
facilities where they obtain advice and iron-rich tablets 
unlike those who are not working.

Pregnant women from richer households had higher 
odds of being anaemic compared with those from the 
richest wealth index. This may be because coming from 
wealthier households could also mean that women also 
access better health services and healthier, sufficient food 
than their counterparts with less income. This agrees 
with results from several studies conducted in Tanzania, 
Sri Lanka, Nigeria, Rwanda, Uganda, and Ethiopia which 
found women with low wealth index being more likely to 
be anaemic [28, 43–47]. Moreover, although our obser-
vation generally agrees with other studies that anaemia 
risk increases with decreasing wealth index, it is quite 
surprising it was the rich quintile that was significant not 
the poorer nor poorest quintile. The higher anaemia risk 
even in rich women, despite the food affordability, may 
be explained by other factors such as negative percep-
tions about taking iron supplements during pregnancy, 
and poor food choices such as overindulging in unhealthy 
foods [48, 49]. This implies customised health education 
for wealthier women highlighting the possible risks and 
focusing on the possible causes of anaemia in this group, 
where affordability of nutritious foods may not be a con-
cern, is needed.

In this study, we found that unmarried pregnant 
women were more likely to have anaemia compared with 
their counterparts who were married. This is in agree-
ment with studies conducted in Malaysia and Nigeria 
which also found that unmarried women had higher odds 
of anaemia [50, 51]. On the contrary, a study conducted 
in Rwanda found that anaemia was more likely to occur 
among married women than unmarried [28]. This may 
be because traditionally in SSA, men are the household 
providers who ensure food security at their homes thus 
the availability of nutrient-rich foods to their wives. In 
Rwanda, female-headed households are more vulnerable 
and often have lower socioeconomic status making them 
less likely to have access to healthcare [52]. Additionally, 
married women may have benefited from spousal finan-
cial support which unmarried women may not have, and 
are therefore able to afford a more diverse and nutrient-
rich diet.
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Variable Crude odds ratio, COR (95%CI) p-value* Adjusted odds ratio, AOR (95%CI) p-value**
Age 0.381 0.938
15–24 1 1
25–34 0.81(0.44–1.51) 1.26(0.27–5.93)
35 and above 1.20(0.64–2.26) 1.37(0.23–8.27)
Education level 0.891 0.168
Tertiary 1 1
Secondary 0.80(0.25–2.59) 0.53(0.06–4.74)
Primary 0.89(0.29–2.72) 0.30(0.03–2.99)
No education 1.16(0.32–4.19) 1.05(0.07–16.45)
Working status 0.030 0.022
Working 1 1
Not working 1.71(1.05–2.79) 2.45(1.14–5.26)
Parity 0786 0.960
Below 4 1 1
4 and above 0.88(0.49–1.60) 0.95(0.13–7.01)
Marital status 0.240 0.039
Married 1 1
Unmarried 1.47(0.77–2.78) 1.23(1.24–3.57)
Health insurance 0.061 0.197
Yes 1 1
No 0.47(0.21–1.04) 0.32(0.06–1.82)
Wealth index 0.986 0.029
Richest 1 1
Richer 1.14(0.54–2.40) 5.79(1.46–22.96)
Middle 0.98(0.45–2.13) 9.19(1.64–51.56)
Poorer 0.94(0.44–2.03) 4.20(0.76–23.07)
Poorest 1.05(0.48–2.28) 4.28(0.84–21.92)
Residence 0.578 0.794
Urban 1 1
Rural 0.83(0.43–1.60) 1.16(0.37–3.65)
Region 0.497 0.042
Kigali 1 1
West 0.72(0.30–1.74) 0.30(0.07–1.29)
East 0.66(0.28–1.57) 0.21(0.04–1.04)
North 0.84(0.32–2.18) 0.39(0.07–2.28)
South 0.48(0.20–1.16) 0.14(0.03–0.66)
Household size 0.280 0.542
Less than 6 1 1
6 and above 0.70(0.37–1.33) 1.43(0.45–4.55)
Sex of household head 0.545 0.261
Male 1 1
Female 1.19(0.67–2.12) 0.54(0.18–1.60)
Exposure to radio 0.480 0.576
Yes 1 1
No 1.22(0.70–2.13) 1.48(0.37–5.85)
Exposure to television 0.195 0.032
Yes 1 1
No 0.73(0.45–1.18) 0.35(0.14–0.91)
Exposure to newspapers 0.518 0.463
Yes 1 1
No 0.82(0.45–1.50) 0.64(0.19–2.12)
Husband/partner’s education 0.102 0.032
Tertiary 1 1

Table 2 Factors associated with anaemia among pregnant women as per the 2020 Rwanda Demographic Health Survey
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Furthermore, we found that pregnant women who had 
not taken iron supplements during their current preg-
nancy were 84% less likely to be anaemic, compared with 
their respective counterparts who took iron supplements. 
Although there was no accessible comparable study for 
this finding, it is contrary to what is expected. Evidence 
indicates that iron supplementation in pregnancy reduces 
anemia [53, 54]. This inconsistency in this study find-
ing may be because such women may have knowledge, 
consistent access and adherence to alternative iron-rich 
foods compared with their counterparts who opted to 
use iron supplements. Thus, mass media campaigns may 
need to emphasize the consumption of locally available 
iron-rich foods as alternatives.

The participant’s region of origin was also associated 
with anaemia in pregnancy, whereby women from the 

southern region were less likely to be anaemic compared 
with those living in Kigali region which is the most food-
secure region in Rwanda [55]. The finding is inconsis-
tent with previous studies which reported more anaemia 
cases among women in the southern region of Rwanda 
[28, 29]. Further research may need to be conducted to 
explore such discrepancies within the same region. How-
ever, one plausible explanation that may need to be fur-
ther explored is the difference in iron-rich food intake, 
parasitic infections (hookworm infestations), and malaria 
infestations across the regions.

Pregnant women whose husbands/partners had pri-
mary or no formal education were less likely to be anae-
mic in this study. On the contrary, studies conducted in 
Nepal, India, and sub-Saharan Africa [56–58] found that 
women whose husbands/partners had a higher education 

Variable Crude odds ratio, COR (95%CI) p-value* Adjusted odds ratio, AOR (95%CI) p-value**
Secondary 0.53(0.18–1.62) 0.11(0.01–1.83)
Primary 0.33(0.12–0.89) 0.08(0.01–0.50)
No education 0.36(0.11–1.13) 0.08(0.01–0.59)
Mosquito net use 0.608 0.777
Yes 1 1
No 0.88(0.55–1.42) 0.86(0.30–2.49)
Deworming 0.895 0.384
Yes 1 1
No 1.07(0.367–3.148) 1.75(0.49–6.23)
Trimester 0.066 0.891
First 1 1
Second 2.11(1.13–3.93) 0.81(0.25–2.56)
Third 1.59(0.86–2.93) 0.74(0.21–2.58)
Problem with distance to a health facility 0.023 <0.001
No big problem 1 1
Big problem 1.84(1.09–3.12) 5.40(2.21–13.23)
Visited health facility in last 6 months 0.479 0.255
Yes 1 1
No 0.77(0.37–1.59) 1.88(0.63–5.63)
Body mass index (BMI) 0.120 0.014
Overweight 1 1
Normal 1.65(1.01–2.72) 3.33(1.46–7.59)
Underweight 0.77(0.08–7.04) 8.05(0.77–83.78)
Antenatal care visits 0.221 0.962
4 and above 1 1
Below 4 0.65(0.33–1.30) 0.98(0.37–2.58)
Iron supplementation taken during pregnancy 0.012 0.013
Yes 1 1
No 0.24(0.08–0.73) 0.16(0.04–0.67)
Source of drinking water 0.947 0.606
Improved source 1 1
Unimproved source 0.98(0.55–1.74) 0.74(0.24–2.32)
Type of toilet facility 0.345 0.235
Improved facility 1 1
Unimproved facility 0.78(0.47–1.31) 0.52(0.18–1.54)
Bold = significant, *= significant at 0.25, **= significant at 0.05, CI = confidence interval.

Table 2 (continued) 



Page 9 of 11Nuwabaine et al. BMC Pregnancy and Childbirth          (2024) 24:328 

level were less likely to be affected by anaemia during 
pregnancy. The observed pattern, however, may be due 
to misinformation and perceptions about taking iron 
supplements during pregnancy, especially among the 
educated. Therefore, nutritional sensitization campaigns 
should also involve the elites or educated men, to solicit 
for spousal support in the prevention of anaemia [59].

Our study found that women without Television access 
were 65% less likely to be anaemic, while other studies 
found that no Television exposure increased anaemia 
risk in children and adolescents [60, 61]. Interestingly, 
a study in Lao showed that frequent Television viewing 
was associated with a lower risk of anaemia in women 
of reproductive age [62]. This inconsistency in our study 
finding may indicate the provision of limited and or inef-
fective anemia control messages on mass media. Thus, 
messages such as those related to iron supplementation 
across mass media (such as televisions) may need to be 
improved. Above all, more research needs to be done fur-
ther to explain the complex relationship between anemia 
and television exposure and to determine the presence of 
other causal factors.

Pregnant women having a big problem with distance 
to a health facility had higher odds of being anaemic 
compared with those with no big problem. The finding 
is similar to a study conducted in Eastern Africa which 
also reported a negative impact of distance to a health 
facility on the anaemia status of women [35]. This is 
partly because longer distance, which comes with time 
loss and financial implications in terms of transport, hin-
ders access to the needed health care from health facili-
ties. As a result, they are more likely to miss out on being 
screened for anaemia, health nutritional education, and 
iron supplements during antenatal care. To make acces-
sibility easy for such women from hard-to-reach areas, 
additional services such as the provision of antenatal care 
including anaemia screening and supply of iron supple-
ments should be extended to those communities through 
outreach programs.

We noted in this study that women with normal body 
mass index (BMI) were more likely to be anaemic com-
pared with the overweight. The finding is contrary to pre-
vious studies that indicate overweight to be a predictor of 
micronutrient deficiency in pregnancy [63] but concurs 
with a study that found that an increase in BMI is associ-
ated with a reduction in the risk of anaemia in pregnancy 
[64]. Nonetheless, given the physiological changes and 
weight gain in pregnancy, this study finding implies that 
more specific anaemia screening indicators should be 
used not just BMI in pregnancy.

Strengths and limitations
We used weighted data from the Rwanda Demographic 
Health survey, which is a national representative, hence 

these results obtained can be generalized to all pregnant 
women of Rwanda. In addition, DHS are known to have 
high response rates, with quality standardized data col-
lection procedures across countries, thus our findings 
can be compared with other studies of the same design 
elsewhere. However, because this study used a cross-
sectional design, the findings may be weak in terms of 
conferring causality, and there could be a risk for a recall 
bias from the participants since this was self-reported 
data. There was also a lack of data on other explanatory 
variables associated with anaemia, such as parasitic and 
malaria infection. Also, a small sample size was another 
limitation of this study. Specifically, half of the eligible 
women were excluded due to missing values of the out-
come variable, and this might affect our inference of 
the true prevalence of the outcome variable (anaemia). 
Despite those limitations, the study provides valuable 
information on the factors associated with anaemia 
among pregnant women in Rwanda.

Conclusions
The prevalence of anaemia among pregnant women was 
found to be high in this study (1 in 4 pregnant women 
were anaemic). The study unveiled working status, mari-
tal status, wealth index, body mass index, distance from 
the health facility, no exposure to television, lack of iron 
supplementation in pregnancy, and region of residence as 
the factors significantly associated with anaemia among 
pregnant women. We, therefore, recommend setting up 
health facilities and mobile clinics as well as strength-
ening community outreach programs in hard-to-reach 
areas to enable accessibility to early screening services. 
In addition, scaling up the growing of iron-rich and bio-
fortified foods across regions, as well as involving men 
in all activities which aim at improving women’s health 
would be vital strategies in successful anaemia control 
programs. It is imperative that communication about 
iron supplementation across mass media (such as televi-
sions) may need to be improved and the intake of locally 
available iron-rich foods as alternatives may need to be 
emphasized.

Abbreviations
ANC  Antenatal Care
IUGR  Intrauterine Growth Restriction
IUFD  Intrauterine Fetal Death
HIV  Human Immunodeficiency Syndrome
AIDS  Acquired Immunodeficiency Syndrome
EAL  Enumeration area
SSA  Sub Saharan Africa
AOR  Adjusted Odds Ratio
RDHS  Rwanda Demographic Health Survey
CI  Confidence Interval
DHS  Demographic Health Survey
VIF  Variance Inflation Factor
COR  Crude Odds Ratio
OR  Odds Ratio
SPSS  Statistical Package for Social Science



Page 10 of 11Nuwabaine et al. BMC Pregnancy and Childbirth          (2024) 24:328 

Acknowledgements
We are grateful to the DHS program for making the data available for this 
study.

Author contributions
L.N. and J.K. Conceived the idea, drafted the manuscript, performed analysis, 
interpreted the results and drafted the subsequent versions of the manuscript. 
L.K., J.B.A., Q.S., E.D., G.G. and L.M.M. reviewed the first draft, helped in results 
interpretation and drafted the subsequent versions of the manuscript. All 
authors read and approved the final manuscript.

Funding
This study had no funding.

Data availability
The data set used is openly available upon permission from the MEASURE DHS 
website (URL: https://www.dhsprogram.com/data/available-datasets.cfm). 
However, authors are not authorized to share this data set with the public but 
anyone interested in the data set can seek it with written permission from the 
MEASURE DHS website (URL: https://www.dhsprogram.com/data/available-
datasets.cfm).

Declarations

Ethics approval and consent to participate
High international ethical standards are ensured during MEASURE DHS 
surveys and the study protocol is performed following the relevant guidelines. 
The RDHS 2019 survey protocol was reviewed and approved by the Rwanda 
National Ethics Committee (RNEC) and the ICF Institutional Review Board. 
Written informed consent was obtained from human participants and written 
informed consent was also obtained from legally authorized representatives 
of minor participants.

Consent for publication
Not applicable.

Competing interests
All authors declare that they have no competing interests.

Author details
1School of Nursing and Midwifery, Aga Khan University, Kampala, Uganda
2Jockey Club School of Public Health and Primary Care, Faculty of 
Medicine, The Chinese University of Hong Kong, Hong Kong, China
3Department of Nursing, Makerere University College of Health Sciences, 
Makerere, Uganda
4Programmes Department, Relief International, Khartoum, Sudan
5Key Laboratory of Environmental Medicine Engineering, School of Public 
Health, Southeast University, Nanjing 210009, Jiangsu Province, China
6Maternal and Child Health Project, Swedish Organization for Global 
Health, Mayuge, Uganda

Received: 22 November 2022 / Accepted: 17 April 2024

References
1. World Health Organization. Nutrition Landscape Information System (NLiS) 

country profile indicators: interpretation guide, 2nd edition 2019 [ https://
www.who.int/publications/i/item/9789241516952.

2. World Health Organization. Anemia in women and children 
2022 [ https://www.who.int/data/gho/data/themes/topics/
anaemia_in_women_and_children.

3. Fondjo LA, Addai–Mensah O, Annani-Akollor ME, Quarshie JT, Boateng AA, 
Assafuah SE, et al. A multicenter study of the prevalence and risk factors of 
malaria and anemia among pregnant women at first antenatal care visit in 
Ghana. PLoS ONE. 2020;15(8):e0238077.

4. Maulide Cane R, Chidassicua JB, Varandas L, Craveiro I. Anemia in pregnant 
women and children aged 6 to 59 months living in Mozambique and 
Portugal: an overview of systematic reviews. Int J Environ Res Public Health. 
2022;19(8):4685.

5. McLean E, Cogswell M, Egli I, Wojdyla D, De Benoist B. Worldwide preva-
lence of anaemia, WHO vitamin and mineral nutrition information system, 
1993–2005. Public Health Nutr. 2009;12(4):444–54.

6. Initiatives D. The state of Global Nutrition. Development Initiatives Bristol, UK; 
2021.

7. Arinda IK, Sserwanja Q, Kamara K, Mukunya D, Agnes N, Edirisa Juniour N, et 
al. Anemia and Associated factors among Lactating women in Sierra Leone: 
an analysis of the Sierra Leone Demographic and Health Survey 2019. Nutr 
Metabolic Insights. 2022;15:11786388221105732.

8. Zhang Q, Lu X-M, Zhang M, Yang C-Y, Lv S-Y, Li S-F, et al. Adverse effects of 
iron deficiency anemia on pregnancy outcome and offspring development 
and intervention of three iron supplements. Sci Rep. 2021;11(1):1–11.

9. Karami M, Chaleshgar M, Salari N, Akbari H, Mohammadi M. Global preva-
lence of Anemia in pregnant women: a comprehensive systematic review 
and Meta-analysis. Matern Child Health J. 2022:1–15.

10. Capanzana MV, Aguila DV. Philippines case study: government policies on 
nutrition education. Nutrition Education: strategies for improving Nutrition 
and healthy eating in individuals and communities. Volume 92. Karger; 2020. 
pp. 119–29.

11. Rahmah QJ, Salsabila RS, Astuti R. The Importance of Nutritional Food Educa-
tion for Pregnant Women. JISE: Journal of Islamic Studies and Education. 
2022;1(1).

12. Kaplan O, Wainstock T, Sheiner E, Staretz-Chacham O, Walfisch A. Maternal 
anemia and offspring failure to thrive–results from a large population-based 
cohort. J Maternal-Fetal Neonatal Med. 2021;34(23):3889–95.

13. Gusmaliza B. Anemia in pregnancy; the influence factors, responsibility and 
challenge of midwives. J Health Nurs Soc. 2022;2(1):8–18.

14. 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.

15. Means RT. Iron deficiency and iron deficiency anemia: implications and 
impact in pregnancy, fetal development, and early childhood parameters. 
Nutrients. 2020;12(2):447.

16. Stephen G, Mgongo M, Hussein Hashim T, Katanga J, Stray-Pedersen B, Msuya 
SE. Anaemia in pregnancy: prevalence, risk factors, and adverse perinatal 
outcomes in Northern Tanzania. Anemia. 2018;2018.

17. Young CR, Arnos DM, Matthews LT. A scoping review of interventions to 
address intimate partner violence in sub-saharan African healthcare. Glob 
Public Health. 2019;14(9):1335–46.

18. Kinyoki D, Osgood-Zimmerman AE, Bhattacharjee NV, Kassebaum NJ, Hay 
SI. Anemia prevalence in women of reproductive age in low-and middle-
income countries between 2000 and 2018. Nat Med. 2021;27(10):1761–82.

19. Tirore LL, Mulugeta A, Belachew AB, Gebrehaweria M, Sahilemichael A, Erkalo 
D, et al. Factors associated with anaemia among women of reproductive age 
in Ethiopia: multilevel ordinal logistic regression analysis. Matern Child Nutr. 
2021;17(1):e13063.

20. Gebre A, Mulugeta A. Prevalence of anemia and associated factors among 
pregnant women in North Western zone of Tigray, Northern Ethiopia: a cross-
sectional study. Journal of nutrition and metabolism. 2015;2015.

21. Anlaakuu P, Anto F. Anaemia in pregnancy and associated factors: a cross 
sectional study of antenatal attendants at the Sunyani Municipal Hospital, 
Ghana. BMC Res Notes. 2017;10(1):1–8.

22. Tinago CB, Annang Ingram L, Blake CE, Frongillo EA. Individual and structural 
environmental influences on utilization of iron and folic acid supplementa-
tion among pregnant women in Harare, Zimbabwe. Matern Child Nutr. 
2017;13(3):e12350.

23. Getahun W, Belachew T, Wolide AD. Burden and associated factors of anemia 
among pregnant women attending antenatal care in southern Ethiopia: 
cross sectional study. BMC Res Notes. 2017;10(1):1–7.

24. Correa-Agudelo E, Kim H-Y, Musuka GN, Mukandavire Z, Miller FD, Tanser F, et 
al. The epidemiological landscape of anemia in women of reproductive age 
in sub-saharan Africa. Sci Rep. 2021;11(1):1–10.

25. Arsenault JE, Olney DK. Review of the micronutrient situation in Rwanda. 
FoodNutr Bull. 2021;42(1):133–54.

26. Karema C, Wen S, Sidibe A, Smith JL, Gosling R, Hakizimana E, et al. History of 
malaria control in Rwanda: implications for future elimination in Rwanda and 
other malaria-endemic countries. Malar J. 2020;19(1):356.

27. National Institute of Statistics of. Rwanda - NISR MoH-M, ICF. Rwanda demo-
graphic and health survey 2019-20. 2021.

28. Habyarimana F, Zewotir T, Ramroop S. Prevalence and risk factors associated 
with anemia among women of childbearing age in Rwanda. Afr J Reprod 
Health. 2020;24(2):141–51.

https://www.dhsprogram.com/data/available-datasets.cfm
https://www.dhsprogram.com/data/available-datasets.cfm
https://www.dhsprogram.com/data/available-datasets.cfm
https://www.who.int/publications/i/item/9789241516952
https://www.who.int/publications/i/item/9789241516952
https://www.who.int/data/gho/data/themes/topics/anaemia_in_women_and_children
https://www.who.int/data/gho/data/themes/topics/anaemia_in_women_and_children


Page 11 of 11Nuwabaine et al. BMC Pregnancy and Childbirth          (2024) 24:328 

29. Hakizimana D, Nisingizwe MP, Logan J, Wong R. Identifying risk factors of ane-
mia among women of reproductive age in Rwanda–a cross-sectional study 
using secondary data from the Rwanda demographic and health survey 
2014/2015. BMC Public Health. 2019;19(1):1–11.

30. Habyarimana F, Zewotir T, Ramroop S. Spatial distribution and analysis of risk 
factors associated with Anemia among women of reproductive age: case of 
2014 Rwanda demographic and health survey data. The Open Public Health 
Journal. 2018;11(1).

31. Hakizimana D, Nisingizwe M, Logan J, Wong R. Risk factors of anemia among 
women of Reproductive Age in Rwanda: implications for designing better 
interventions. 2019.

32. Donahue Angel M, Berti P, Siekmans K, Tugirimana PL, Boy E. Prevalence of 
iron deficiency and iron deficiency anemia in the northern and southern 
provinces of Rwanda. FoodNutr Bull. 2017;38(4):554–63.

33. Blaise G, Erigene R. Prevalence of Anemia and Associated Factors among 
pregnant women attending Kabgayi Hospital in Rwanda. J Med Nurs Public 
Health. 2021;4(1).

34. Liyew AM, Tesema GA, Alamneh TS, Worku MG, Teshale AB, Alem AZ, et al. 
Prevalence and determinants of anemia among pregnant women in East 
Africa; a multi-level analysis of recent demographic and health surveys. PLoS 
ONE. 2021;16(4):e0250560.

35. Teshale AB, Tesema GA, Worku MG, Yeshaw Y, Tessema ZT. Anemia and 
its associated factors among women of reproductive age in eastern 
Africa: a multilevel mixed-effects generalized linear model. PLoS ONE. 
2020;15(9):e0238957.

36. Abriha A, Yesuf ME, Wassie MM. Prevalence and associated factors of anemia 
among pregnant women of Mekelle town: a cross sectional study. BMC Res 
Notes. 2014;7(1):1–6.

37. Zou D, Lloyd JE, Baumbusch JL. Using SPSS to analyze complex survey data: a 
primer. J Mod Appl Stat Methods. 2020;18(1):16.

38. Johnston R, Jones K, Manley D. Confounding and collinearity in regression 
analysis: a cautionary tale and an alternative procedure, illustrated by studies 
of British voting behaviour. Qual Quant. 2018;52(4):1957–76.

39. Croft T, Marshall A, Allen C. Guide to DHS statistics. Rockville: ICF; 2018. 2018.
40. World bank WWHO. Prevalence of Aneamia among pregnant women. 

2019–2020.
41. Adjei-Banuah NY, Aduah VA, Ziblim S-D, Ayanore MA, Amalba A, Mogre V. 

Nutrition knowledge is associated with the consumption of iron rich foods: a 
survey among pregnant women from a rural district in northern Ghana. Nutr 
Metabolic Insights. 2021;14:11786388211039427.

42. Petry N, Wirth JP, Friesen VM, Rohner F, Nkundineza A, Chanzu E, et al. 
Assessing the coverage of biofortified foods: development and testing of 
methods and indicators in Musanze, Rwanda. Curr Developments Nutr. 
2020;4(8):nzaa107.

43. Awoleye AF, Alawode OA, Chima V, Okunlola DA, Obiesie S. Rural-urban dif-
ferentials in the relationship between household wealth index and maternal 
anaemia status in Nigeria. Health Care Women Int. 2022:1–16.

44. Nankinga O, Aguta D. Determinants of Anemia among women in Uganda: 
further analysis of the Uganda demographic and health surveys. BMC Public 
Health. 2019;19(1):1–9.

45. Samuel S, Darebo T, Desta DT, Mulugeta A. Socio-economic and dietary 
diversity characteristics are associated with anemia among pregnant women 
attending antenatal care services in public health centers of Kembata Tem-
baro Zone, Southern Ethiopia. Food Sci Nutr. 2020;8(4):1978–86.

46. Abdallah F, John SE, Hancy A, Paulo HA, Sanga A, Noor R, et al. Prevalence 
and factors associated with anaemia among pregnant women attending 
reproductive and child health clinics in Mbeya region, Tanzania. PLOS Global 
Public Health. 2022;2(10):e0000280.

47. Amarasinghe GS, Agampodi TC, Mendis V, Agampodi SB. Factors associated 
with early pregnancy anemia in rural Sri Lanka: does being ‘under care’iron 
out socioeconomic disparities? PLoS ONE. 2022;17(10):e0274642.

48. Vatsa R, Ghimire U, Yasmin K, Hasan FJ. Determinants of under-and over-
nutrition among reproductive-age women in Bangladesh: trend analysis 
using spatial modelling. 2022.

49. Shamim AA, Hossain MM, Akter F, Urmy NJ, Hanif AAM, Hasan M et al. 
Unhealthy foods and sugar-sweetened beverages consumption among 
Bangladeshi adolescents and their sociodemographic determinants: findings 
from a nationally representative cross-sectional study. Cureus. 2023;15(7).

50. Chai ZF, Gan WY, Chin YS, Ching YK, Appukutty M. Factors associated 
with anemia among female adult vegetarians in Malaysia. Nutr Res Pract. 
2019;13(1):23–31.

51. Nwizu E, Iliyasu Z, Ibrahim S, Galadanci H. Socio-demographic and maternal 
factors in anaemia in pregnancy at booking in Kano, northern Nigeria. Afr J 
Reprod Health. 2011;15(4):33–41.

52. Jayaraman A, Chandrasekhar S, Gebreselassie T. Factors affecting maternal 
health care seeking behavior in Rwanda. 2008.

53. Fernández-Gaxiola AC, De-Regil LM. Intermittent iron supplementation for 
reducing anaemia and its associated impairments in adolescent and adult 
menstruating women. Cochrane Database Syst Rev. 2019;1(1):Cd009218.

54. (WHO) WHO. WHO recommendations on antenatal care for a posi-
tive pregnancy experience 2016. https://www.who.int/publications/i/
item/9789241549912.

55. National Institute of Statistics of Rwanda-NISR-Rwanda MoA-M-RaWFPN. 
MOA, and WFP. Rwanda 2015: Comprehensive food security and vulnerability 
analysis. 2016.

56. Zegeye B, Anyiam FE, Ahinkorah BO, Ameyaw EK, Budu E, Seidu A-A, et al. 
Prevalence of anemia and its associated factors among married women in 19 
sub-saharan African countries. Archives Public Health. 2021;79(1):1–12.

57. Mehrotra M, Yadav S, Deshpande A, Mehrotra H. A study of the prevalence of 
anemia and associated sociodemographic factors in pregnant women in Port 
Blair, Andaman and Nicobar Islands. J Family Med Prim care. 2018;7(6):1288.

58. BONDEVIK GT, ULSTEIN M, LIE RT, RANA G. The prevalence of anemia in 
pregnant Nepali women-a study in Kathmandu. Acta Obstet Gynecol Scand. 
2000;79(5):341–9.

59. Khani Jeihooni A, Hoshyar S, Afzali Harsini P, Rakhshani T. The effect of nutri-
tion education based on PRECEDE model on iron deficiency anemia among 
female students. BMC Womens Health. 2021;21(1):1–9.

60. Jolly SP, Roy Chowdhury T, Sarker TT, Afsana K. Water, sanitation and hygiene 
(WASH) practices and deworming improve nutritional status and anemia 
of unmarried adolescent girls in rural Bangladesh. J Health Popul Nutr. 
2023;42(1):127.

61. Adugna DG, Kibret AA, Aragie H, Enyew EF, Dessie G, Melese M, et al. 
Prevalence and determinants of anemia among children aged from 6 to 59 
months in Liberia: a multilevel analysis of the 2019/20 Liberia demographic 
and health survey data. Front Pead. 2023;11:1152083.

62. Keokenchanh S, Kounnavong S, Tokinobu A, Midorikawa K, Ikeda W, Morita A 
et al. Prevalence of anemia and its associate factors among women of repro-
ductive age in Lao PDR: evidence from a nationally representative survey. 
Anemia. 2021;2021.

63. Yang Y, Cai Z, Zhang J. The effect of prepregnancy body mass index on 
maternal micronutrient status: a meta-analysis. Sci Rep. 2021;11(1):1–17.

64. Mocking M, Savitri AI, Uiterwaal CS, Amelia D, Antwi E, Baharuddin M, et al. 
Does body mass index early in pregnancy influence the risk of maternal 
anaemia? An observational study in Indonesian and Ghanaian women. BMC 
Public Health. 2018;18(1):1–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://www.who.int/publications/i/item/9789241549912
https://www.who.int/publications/i/item/9789241549912

	Factors associated with anaemia among pregnant women in Rwanda: an analysis of the Rwanda demographic and health survey of 2020
	Abstract
	Introduction
	Methods
	Study sampling and participants
	Variables
	Dependent variables


	Explanatory variables
	Statistical analysis
	Results
	Characteristics of participants
	Factors associated with anaemia in pregnancy

	Discussion
	Strengths and limitations

	Conclusions
	References


