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Abstract
Background: Anemia in pregnancy is behind a signi�cant burden of maternal mortality and poor birth
outcomes globally. Efforts to address it need evidence on trends and its pertinent factors as they vary
from one area to another.

Methods: We analyzed data of 23,203 women of reproductive age whose hemoglobin levels were
measured from two Tanzania Demographic and Health Surveys (TDHS). Of them, 2,194 women were
pregnant. Analyses employed descriptive analyses to determine the burden of anemia, its characteristics,
and severity; GIS mapping to determine the regional changes of anemia between 2005 and 2015; and
logistic regression to determine the remaining determinants of anemia among pregnant women using
Stata 15.

Results: The burden of anemia among pregnant women in Tanzania has remained unprecedently high,
and vary between regions. Despite such variation, there was no signi�cant decline of anemia in general
between the two periods [AOR=0.964, p=0.747). Anemia is currently prevalent in 57% of pregnant women
in Tanzania. The burden is more likely to be higher among women aged 15-19 years than those aged
between 20-34 years. It is more likely to be prevalent among those within large families, with no formal
education, food insecurity, lack of health insurance, had no antimalaria during pregnancy, and had low
frequency of ANC attendance. On the other hand, delivery in a health facility was protective against
anemia.

Conclusions: Anemia in pregnancy remained persistently high and prevalent among 57% of pregnant
women in Tanzania. Efforts to address anemia is crucial and need to be focused in regions with
increasing burden of anemia among pregnant women. It is imperative to address important risk factors
such as food insecurity, strengthening universal health coverage, empowering women of reproductive age
with education and especially nutritional knowledge and advocating for early antenatal booking,
attendance, and facility delivery.

Background
Globally, about one in three women of reproductive age (WRA) is estimated to suffer from anemia,
presenting with haemoglobin (Hb) below 11g/dl (25). The burden is even higher among pregnant women.
The 2011 Nutrition Impact Model Study projected anemia to be prevalent among 38% of pregnant women
globally (13). Like other forms of chronic malnutrition, such unprecedented burden remains higher in low-
and middle-income countries compared to developed nations. Within the Sub-Saharan Africa, anemia
among pregnant women is the highest in West Africa, with the prevalence of 56% (25). Anemia during
pregnancy is associated with a number of adverse events for both the mother and her offspring (12, 21).
Chie�y, it has been an important cause of maternal and perinatal mortality globally (1, 22). Severity of the
adverse outcomes of anemia in pregnancy depends largely on severity of anemia itself (22). Some of the
outcomes include premature labor and rupture of membranes (4), pregnancy induced hypertensive
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diseases including eclampsia and pre-eclampsia (16, 26), risk of caesarean sections, and poor child
outcomes including low birth weight, small for gestation age, still birth, and neonatal deaths (4). Anemia
in pregnancy may also predispose a child to early developmental challenges (3) and subsequent early
burden of undernutrition (6).  

Like in other low and middle-income countries, anemia remains one of the important indirect causes of
14.5% of maternal deaths in Tanzania (2). Despite efforts in place to address persistent maternal deaths
in the country, results have not been promising, calling for further efforts in mitigating the important
determinants such as anemia (27). Currently, maternal mortality rate stands at 576 deaths per 100,000
live births (27). This burden can be attributed by a number of direct and indirect causes including
unprecedented burden of anemia in pre-pregnancy and the pregnancy period (7). Like other forms of
anemia in the country, among pregnant women anemia in Tanzania is chie�y of nutrition in nature (8,
20). Other forms that contribute to such burden include diseases such as malaria, parasitic worms which
are also preventable (10).

Interventions to address anemia have resulted into a small but notable decline of prevalence of anemia
among vulnerable populations in Tanzania. For example, it has declined among children under the age of
�ve years old from 71% in 2005 to 59% in 2015 in Tanzania (24). Similarly, anemia has signi�cantly
declined among women of reproductive age 48% in 2005 to 45% in 2015 (27). However, lack of similar
analyses in Tanzania among pregnant women who carry signi�cant risks needed to be addressed and
therefore a rationale of this study.

Like for other sub-populations in Tanzania (24), determinants of anemia among pregnant women may
also vary from one region to another. Efforts to address this burden therefore need tailored approach and
targeted interventions. Such evidence is not available to effect policy and guidelines in the country.
Variation of magnitudes and determinants were found in our previous publications among women and
children (24, 29). In addressing these scienti�c gaps, this study therefore aimed to �rst determine the
magnitude of anemia among pregnant women in Tanzania and changes of this burden in a period of 10
years. Second, to determine the regional differences and changes over time between regions. Third, to
characterize anemia in pregnancy in order to understand the vulnerabilities among pregnant women and
to examine the determinants of anemia in pregnancy for policy and implementation recommendations in
Tanzania.

Methods
This was a secondary data analyses that utilized the nationally representative samples of the Tanzania
Demographic and Health Surveys (TDHS) of 2004-2005 (28) and the most latest survey of 2015-2016
(27). The authors chose these datasets owing to the availability of anemia data that was introduced to
DHS program in 2004-2005 for Tanzania. DHS datasets are generated from cross-sectional studies
conducted in all regions. For Tanzania, it includes data from the mainland and Zanzibar islands. The
National Bureau of Statistics (NBS) has been the leading institution in the mainland, while Zanzibar
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Bureau of Statistics (ZBS) has been leading these studies in the isles through the USAID funding and
technical leadership of MEASURES (https://dhsprogram.com/). Since 1992, DHS surveys have been vital
sources for nationally representative data on maternal, child, and household’s characteristics related to
health, wellbeing, health services delivery, and other social determinants of health in Tanzania.
Speci�cally, for nutrition research, data is collected from children and women on their anthropometric
measurements and therefore generating nutrition status variables, biological markers for micronutrients
such as iron, vitamin A, and iodine, that can help generate burdens of anemia, vitamin A de�ciency, and
iodine de�ciency in general population and sub-populations such as vulnerable populations like women
of reproductive age and pregnant women.

This analysis aimed to examine the burden of anemia among pregnant women during the respective
surveys. It therefore analyzed data of a total of 23,203 women of reproductive age whose hemoglobin
levels were measured, and out of them, a sub-population of 2,194 women who were pregnant during the
respective surveys analyzed further. The distribution of this population was as follows: for the 2004
survey, a total of 10,139 were analyzed of which 1,075 were pregnant at the time of survey; and in 2015-
2016 survey, a total of 13,064 women of reproductive age were included of which, 1,119 con�rmed to be
pregnant at the time of the survey.

In both surveys, the main outcome variable was anemia de�ned as a blood haemoglobin (Hb) level below
11.0 g/dl in pregnant women and below 12.0 g/dl in non-pregnant women. Blood samples were drawn
and analyses conducted according to the standard procedures The cutoffs are adjusted for altitude for
enumeration areas above 1,000 meters and cigarette smoking (13). Independent variables included
demographic, household, and other maternal and child characteristics based on previous literatures.

Further within the independent variables, the individual characteristics included age (in years); highest
education level attained; current marital status, use of any form of tobacco; and having any form of
health insurance. Other variables under households’ characteristics included place of residence weather
was in urban or rural, number of household’s members, household’s food security, and weighted wealth
index. Like in our previous studies (24, 29), weighted wealth index was computed using principal
component analysis and factor analyses of the household assets ownership. The factor loadings which
are sample weights are summed to generate the weighted wealth index. DHS data presents the quintiles
of such weighted wealth index categories as poorest, poorer, middle, richer, and richest. Reproductive and
child characteristics included number of children ever born, age at the �rst child birth, gestation age at
�rst antenatal booking, number of antenatal clinic visit, provision and use of folic acid and iron tablets
during pregnancy, place of delivery, and deworming during the last pregnancy. 

Data was analyzed using descriptive statistics, regression analyses, and using GIS mapping to indicate
the changes within regions as far as anemia in pregnancy is concerned. For descriptive analyses,
Pearson’s Chi-square test was used to examine the differences in the severity of anemia in pregnancy
between the survey periods, i.e. 2004-2005 and 2015-2016. Similar statistical method was used to
determine differences of anemia with regards demographic, household, and other health-related

https://dhsprogram.com/
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characteristics that are hypothesized to be related to anemia among pregnant women. Further, the
regional differences in the burden of anemia among pregnant women were examined over the period of
ten years and color-coded to show the magnitude of change between the regions.

To examine independent change of anemia among pregnant women in Tanzania and the remaining
determinants of anemia among pregnant women in Tanzania, the 2004-2005 and 2015-2016 datasets
were analyzed using multiple logistic regression analysis. Such analysis was conducted to determine the
change of the burden of anemia among pregnant women after adjusting for including demographic,
households’ and health-related characteristics, to determine the adjusted decline. Finally, multiple logistic
regression analysis was conducted to determine the remaining contributing factors. This could be
achieved through multiple logistic regression analysis that involved the outcome variable as anemia
among WRA and independent variables, including socio-demographic, household, and health-related
characteristics using the TDHS 2015-2016. Data were analyzed using Stata version 15 software. Since
this was a secondary analysis of DHS data, we did not require a separate ethical approval. The primary
data collection had followed and adhered to all ethical considerations including informed consent and
permission to use the data was sought through the DHS website (https://dhsprogram.com/).

Results
The burden of Anemia in pregnancy between 2005 and 2015

The burden of anemia remains high among women of reproductive age despite a slight decline from
48.4% in 2004 to 44.8% ten years later in 2015. The burden is even higher among pregnant women
compared to non-pregnant women in both survey years (p<0.001). The burden has remained 57.1%
among pregnant women in 2015 from 58.2% in 2005 (P=0.680). This means, there has not be any
signi�cant decline of anemia in pregnancy for over 10 years between the surveys (Table 1). Among
pregnant women with anemia, a sheer majority had a moderate form in both surveys. There has been a
signi�cant decline of severe form of anemia from 2.7% in 2005 to 1.2% in 2015 (p=0.017).

Despite the stagnation of the overall burden of anemia in pregnancy, analysis by region showed changes
between regions (Figure 1). A total of 15 regions observed a decline of anemia among pregnant women
in Tanzania. The magnitude of change was observed more in Mara (23.2%), Njombe (16.5%), Singida
(14.7%), Dodoma (12.4%), and Rukwa (11.9%). On the other hand, we noted an increase in the burden of
anemia 16 regions and at a various level of change. Regions with a higher increase of anemia included
Kigoma (24.1%), Ruvuma (19.7%), Kusini Pemba (12.5%), Kusini Unguja (12.3%), and Lindi (11.6%). [see
Additional �le 1.docx]

Characteristics of anemia among pregnant women in Tanzania

Table 3 shows the descriptive characteristics of pregnant women in relation to anemia status between
the two survey years. The burden of anemia among pregnant women was higher in two age extremes in
both surveys. Younger women especially below 20 and older ones above 40 years old had higher burdens
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compared to other age categories. Although not statistically signi�cant, education played a proactive role
for anemia. Women with health insurance were more likely having lower burden of anemia. In both
surveys, the larger the number of people in the household was related to a higher risk of anemia among
pregnant women. Similar was for wealth index—lower risk of anemia among pregnant women living in
wealthier households and households with food insecurity.

With regards to reproductive and child characteristics, descriptive analyses suggest that although not
signi�cant, the burden of anemia was higher among women who gave birth to their �rst child at the age
of 19 and below. Those with higher number of ANC attendances were less likely to have anemia. Anemia
burden was low among those given iron tablets. In both surveys, the burden of anemia was higher among
those who gave their previous birth at home compared to health facilities, those who were dewormed, and
given antimalaria.

Net change of anemia among pregnant women in Tanzania

After adjusting for individual, households, reproductive, and child characteristics that seems to have
some association with anemia in the general characteristics above, this study found no signi�cant
change or decline of anemia among pregnant women in Tanzania between 2005 and 2015, AOR 0.964,
95% CI (0.774- 1.202), p=0.747 (Table 3). In this particular regression analyses, we adjusted for age,
highest education level, current marital status, type of residence, number of household members, wealth
index, and number of children ever born. In this particular analysis we also adjusted for survey weights.

The current burden of anemia among pregnant women and its determinants in Tanzania

Over the period of ten survey years (from 2005 to 2015), there has been an improvement in 15 regions
while 16 regions in Tanzania mainland and Zanzibar deteriorated [see Additional �le 1.docx]. In the most
recent survey (2015-2016), anemia among pregnant women was highest in Kaskazini Pemba (81.4%)
followed by Pwani region (79.6%), Kigoma (77.1%), Shinyanga (74.5%). Anemia was the lowest in
Njombe region (18%). Figure 2 shows the burden of anemia as of 2015-2016 national representative
survey.

After adjusting for covariates and confounders, there was no difference of the burden of anemia among
pregnant women between rural and urban areas in Tanzania (Table 4). Compared pregnant women living
in households with up to 3 members, those in bigger size households were more likely to have anemia.
For example, compared with households with up to three household members, pregnant women in
households with up to six members were 1.3 times more likely to suffer from anemia (p=0.010); in
households with up to 9 people were more than 1.5 times more likely to suffer from anemia (p<0.001)
and those with more than ten members were more than twice more likely to suffer from anemia
(p<0.001). Women in higher than the �rst and subsequent wealth quintile were less likely to suffer from
anemia, though such association did not reach a statistically signi�cant level.
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Anemia was rampart among young pregnant women aged 15-19 years. Pregnant women aged between
20-34 years of age were less likely to succumb anemia compared to young pregnant women aged 15-19
years of age. For example, those between 20-24 were 24% less likely to suffer from anemia (p=0.034),
those between 25-29 were 33% less likely to have anemia (p=0.010), and those between 30-34 were 35%
less likely to suffer from anemia (p=0.010), compared to late teenage pregnant mothers. Although older
women were less likely to succumb anemia compared to teenage pregnant mothers, such association did
not reach a statistically signi�cant level.  

Any level of education among pregnant women in Tanzania was bene�cial and protective against
anemia in pregnancy compared to no education at all. For example, compared to pregnant women with
no education, those with primary education were 31% less likely to succumb from anemia (p<0.001) and
those with secondary school and above education were 26% less likely to succumb from anemia
(p=0.007). Pregnant with previous birth experience were more likely not to have anemia compared to
those whose pregnancy was the �rst. For example, those with three previous pregnancy were 22% less
likely to suffer from anemia compared to those with the current pregnancy (p=0.044).

Food insecurity has a role to play in anemia during pregnancy. Although the association did not reach a
statistically signi�cant level, compared to women in food insecure households, those from households
with adequate food were 11% less likely to suffer from anemia (p=0.052). Likewise, those who were
covered by some form of health insurance were 30% less likely to succumb from anemia (p=0.003).
Women who were given antimalaria during pregnancy were 12% less likely to suffer from anemia during
pregnancy (p=0.040). Place of delivery during the previous pregnancy seems to have a role in predicting
the current pregnancy’s anemia. Those who delivered in public health facilities and private health
facilities were 26% (p=0.013) and 36% (p<0.001) less likely to succumb from anemia in the current
pregnancy compared to those who delivered at home. Women who attended ANC clinics in required
frequency were 11% less likely to suffer from anemia in pregnancy (p=0.050).

Discussion
The burden of anemia did not decline among pregnant women in Tanzania between 2005 and 2015.
After those ten years, anemia was more prevalent in pregnant women (57%) compared women of
reproductive age (44%) in Tanzania mainland and Zanzibar. This unprecedented burden among pregnant
women is attributed largely by moderate of anemia contributing up to 30% of the total burden. In regional
comparison, anemia burden has increased in 16 regions while 15 regions of Tanzania observed a modest
to signi�cant reduction. Such variation coupled with increment in other regions calls for regional speci�c
and tailored interventions to address anemia. The current burden of anemia among pregnant women in
Tanzania is associated with number of household members, woman’s age, education level, number of
previous children, insurance coverage, use of antimalaria during pregnancy, place of delivery, and
frequency of ANC attendance.
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The prevalence of anemia in pregnancy in Tanzania is worrisome. In our previous publications, anemia
among other subpopulations varied with regions, but there was a notable decline within the ten years of
the surveys (24). In the current analysis too, anemia has exhibited regional differences, however, there a
non-signi�cant decline was observed through the ten years of surveys. This is one of the important
indirect causes of maternal mortality globally (1, 22), and Tanzania is no exception (2). The persistent
burden of maternal mortality may as well be explained by persistence of such causes like anemia in
pregnancy (27). Addressing anemia and other known causes in this population is therefore an important
entry point to attain SDGs.

Anemia in pregnancy may be caused by nutritional inadequacy, particularly on the lack of essential
micronutrients such as iron and folic acid (8, 20); diseases such as parasitic infestation, particularly
hookworms (10); and physiological challenges owing to the growing fetus and its nutritional demands.
Owing to the high burden of anemia in the general population (27), majority of women would conceive
with already challenged hemoglobin levels (7). Pregnancy at a younger age is a risk factor to maternal
challenges including anemia (11, 15). Like in other contexts (19), the burden of anemia was higher
among the youngest age band of pregnant women and those with demographic disadvantages including
lack of or low education attainment. Apart from conception at the younger age, pregnancy at this tender
age denies women opportunities to stay in school, accumulate knowledge, skills, and competencies to
master life’s skills including having better nutrition. Moreover, at this age, they are succumbed to a vicious
cycle of poverty and dependency owing low education level, subjecting them to many other demographic
disadvantages. This study found association between anemia in pregnancy with age, low education level,
and insurance coverage.

A number of interventions are in place to combat anemia in pregnancy and therefore maternal mortality.
For example, early antenatal booking is highly recommended to enable expectant mothers are given
supplements, preventive therapy with antimalaria, and delivery planning. This study found a clear
association between anemia in pregnancy with uptake of antimalaria, frequency attendance to antenatal
care, and place of delivery. Such �ndings are not different from other contexts (17, 18), and call for
strengthening quality of maternal care, advocating for ANC attendance, and facility delivery.

These analyses showed a difference between regions in Tanzania like in other subpopulations (24). Like
in other contexts (8), this can be explained by factors such as food preferences and feeding restrictions
that go hand in hand with differences in traditions and customs (5, 23); food security (23); agricultural
activities, access to and coverage of essential preventive interventions including antenatal services,
prevention and treatment of malaria, and iron and folic acid provision (14). Contrary to anemia among
under�ves in Tanzania (24), women in most of food rich regions have lower magnitude of anemia. Iron is
rich in sources of foods that adults consumes in these areas where food is plenty and therefore in favor
of their pre-pregnancy and pregnancy iron stores (7). At least 15 regions showed a decline of anemia in
the period of ten years, however, 16 others had a worsened anemia burden in the same population. Such
regions with increase burden including Kigoma Kigoma, Ruvuma, Tabora, and Lindi, needs targeted
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interventions. This can be achieved through identifying local factors and therefore have impactful
solutions.

Evidence from this study should be carefully interpreted owing to the following limitations: we present
secular trends over two cycles of DHS data, therefore the participants may not be the same in each
survey. Moreover, the newer data set had more variables that could not be comparable with the older one.
Such variables included ownership of health insurance, food security, low feeding frequency, and
deworming in the last pregnancy. Such variables are important, and, therefore, the inability to compare
them poses a limitation to current reporting. Lastly, this was a secondary data analysis in which we could
only analyze variables that were present.

Conclusions
Anemia in pregnancy has not declined over the past ten years despite efforts to address maternal health
challenges in Tanzania. Such unprecedented burden remains prevalent among 57% of pregnant women
in the country. The regional variations of the burden of anemia in Tanzania calls for further identi�cation
of speci�c regional determinants and therefore designing tailored interventions. This study found
important determinants of anemia including number of household members, woman’s age, education
level, number of previous children, insurance coverage, use of antimalaria during pregnancy, place of
delivery, and frequency of ANC attendance. Addressing such factors and further studies to address
further local and regional determinants will help Tanzania attaining the speedy decline the burden of
anemia among pregnant women. Of paramount importance, nutrition sensitive interventions such as
ensuring girls are well educated and stay in school beyond primary school education, health insurance
coverage through social and community insurance schemes, strengthening maternal and child health
services through early ANC booking and quality improvement; and nutrition speci�c interventions such as
increasing iron and folic acid supplement coverage early on in pregnancy, prevention of malaria and
hookworm infestation, remains crucial.
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Tables
Table 1: The burden of anemia among women of reproductive age strati�ed by pregnancy status

Variable 2004-2005 2015-2016 P-value

N % N %

Non-pregnant 4278 47.2 5218 43.7 0.009

Pregnant 625 58.2 639 57.1 0.680

Mild 224 22.7 283 25.3 0.230

Moderate 353 32.8 342 30.6 0.383

Severe 29 2.7 13 1.2 0.017

 

Table 2: Characteristics of pregnant women in relation to the changing burden of anemia among
pregnant women in Tanzania
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Variable Anemia in 2004-2005 Anemia in 2015-2016 P-Value

N % N %    

Individual and household characteristics        

Age (years)            

15-19 126 65.1 150 63.9 0.838  

20-24 158 54.3 153 54.8 0.919  

25-29 169 62.7 149 55.3 0.147  

30-34 77 50.6 87 52.3 0.807  

35-39 57 52.7 66 55.7 0.683  

40-49 38 64.6 33 67.8 0.764  

P-Value   0.059   0.264    

Highest educational level      

No education 174 60.7 126 63.4 0.619  

Primary 429 57.4 411 56.2 0.709  

Secondary education and above 23 55.2 102 53.9 0.893  

P-Value   0.676   0.202    

Current marital status        

Never married 54 70.6 59 59 0.211  

Married 547 57.0 538 57.4 0.903  

Others 25 63.2 42 51.9 0.294  

p-value   0.087   0.751    

Use of Insecticide-treated bed nets        

No bed net 407 55.7 239 54.6 0.757  

Treated bed nets 115 65.2 37 49.6 0.086  

Untreated bed nets 103 61.8 363 59.8 0.695  

P-Value   0.145   0.215    

Has health insurance*          
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No     604 58.1    

Yes     35 44.0    

P-Value       0.040    

Type of residence          

Urban 119 57.3 176 53.6 0.506  

Rural 506 58.4 463 58.6 0.960  

P-Value   0.828   0.187    

Number of household members        

1-3 160 52.4 146 51.5 0.851  

4-6 233 57.3 231 53.1 0.299  

7-9 130 61.4 146 63.1 0.757  

10+ 102 67.9 116 68.9 0.867  

P-Value   0.032   0.005    

Wealth index            

Poorest 139 59.4 153 57.9 0.761  

Poorer 136 57.4 137 58.1 0.901  

Middle 136 65.2 127 63.0 0.690  

Richer 111 51.0 119 56.1 0.441  

Richest 103 58.3 103 50.2 0.213  

P-Value   0.281   0.285    

Food security*            

Insecure     290 60.9    

Secure     349 54.3    

P-Value       0.077    

Low Feeding Frequency*          

No     431 58.0    

Yes     208 55.4    

P-Value       0.429    
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Maternal characteristics
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Number of children ever born      

0 136 63.3 170 60.8 0.658

1 115 53.9 126 55.5 0.787

2 118 61.5 95 48.4 0.025

3 60 52.4 70 53.6 0.881

4+ 197 57.7 178 62.4 0.346

P-Value   0.342   0.088  

Age at the �rst childbirth (years)      

0-19 338 57.7 310 58.0 0.939

20-49 152 55.3 158 52.1 0.515

P-Value   0.559   0.182  

Gestation age at ANC booking      

0-3 36 54.5 74 57.4 0.725

4-6 341 57.6 283 57.5 0.964

7-9 45 58.1 33 57.5 0.954

P-Value   0.887   1.000  

Number of ANC visit          

0-3 177 62.3 234 61.7 0.903

4 and above 254 54.2 167 53.4 0.859

P-Value   0.072   0.060  

Provision of IFA          

No 178 60.7 98 61.2 0.940

Yes 253 55.0 304 57.1 0.573

P-Value   0.199   0.456  

Place of delivery          

At home 250 58.8 188 63.5 0.272

Public health facility 154 56.9 179 54.8 0.663

Private health facility 31 50.3 28 46.6 0.736

P-Value   0.592   0.048  
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Deworming *          

No     161 61.5  

Yes     240 56.0  

P-Value       0.220  

Antimalaria given          

No 292 57.6 149 63.0 0.196

Yes 138 56.9 251 55.4 0.740

P-Value   0.863   0.075  

*: Data was available for only one dataset

 

Table 3. Anemia in pregnancy in TDHS 2015-2016 compared to TDHS 2004-2005

Variable AOR 95% CI P-Value

Survey year      

2004-2005 Ref    

2015-2016 0.964 0.774-1.202 0.747

 

Table 4. Remaining factors associated with anemia in pregnancy, TDHS 2015–2016
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Variable AOR 95%CI p-Value

Household characteristics      

Type of residence      

urban 1.000    

rural 1.071 0.902 - 1.271 0.432

Number of household members      

1-3 1.000    

4-6 1.285** 1.054 - 1.566 0.013

7-9 1.541*** 1.241 - 1.913 0.000

10+ 2.026*** 1.603 - 2.560 0.000

Wealth index      

poorest 1.000    

poorer 1.080 0.899 - 1.298 0.410

middle 1.045 0.868 - 1.259 0.640

richer 1.122 0.922 - 1.367 0.250

richest 1.198 0.931 - 1.542 0.160

Individual Characteristics      

Age      

15-19 1.000    

20-24 0.762** 0.592 - 0.979 0.034

25-29 0.678** 0.505 - 0.912 0.010

30-34 0.646*** 0.464 - 0.901 0.010

35-39 0.799 0.561 - 1.138 0.214

40-49 0.764 0.527 - 1.108 0.156

Highest educational level      

no education 1.000    

primary 0.691*** 0.590 - 0.808 0.000
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Secondary education and above 0.742*** 0.597 - 0.923 0.007

Current marital status      

never married 1.000    

married 1.172 0.909 - 1.510 0.221

other 1.124 0.839 - 1.505 0.434

Number of children ever born      

1 1.000    

2 0.942 0.769 - 1.155 0.567

3 0.778** 0.609 - 0.993 0.044

4+ 0.819 0.627 - 1.070 0.143

Food Security      

Insecure 1.000    

Secure 0.887* 0.785 - 1.001 0.052

Low Feeding Frequency      

No 1.000    

Yes 1.006 0.886 - 1.142 0.930

Covered by health insurance      

No 1.000    

Yes 0.701*** 0.556 - 0.883 0.003

Antimalaria given      

No 1.000    

Yes 0.877** 0.775 - 0.994 0.040

Place of delivery      

At home 1.000    

Public health facility 0.840** 0.733 - 0.963 0.013

Private health facility 0.639*** 0.520 - 0.786 0.000

Number of ANC visit      

0-3 1.000    
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4 and above 0.889* 0.791 - 1.000 0.050

Age at the �rst childbirth (years)      

0-19 1.000    

20-49 1.032 0.900 - 1.184 0.652

Note: Logistic regression with household-level random intercepts was used. Survey weights were also
adjusted.

 

Figures

Figure 1

GIS Mapping showing changes in the burden of anemia among pregnant women between 2005 and
2015 Note: The designations employed and the presentation of the material on this map do not imply the
expression of any opinion whatsoever on the part of Research Square concerning the legal status of any
country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or
boundaries. This map has been provided by the authors.
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Figure 2

The GIS mapping of the regional burdens of anemia among pregnant in 2015-2016 survey Note: The
designations employed and the presentation of the material on this map do not imply the expression of
any opinion whatsoever on the part of Research Square concerning the legal status of any country,
territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. This
map has been provided by the authors.
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