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Abstract
Background: Anemia remains a global public health problem. Despite WHO recommended all pregnant
women to have iron supplementation, nearly 50% of maternal anemia in SSA was occurred due to lack of iron
supplementation during pregnancy. Maternal anemia is associated with an increased risk of maternal death,
obstetric complications, preterm birth, and low birth weight. There is limited evidence on the spatial pattern
and determinants of iron supplementation using spatial and multilevel analysis methods. Therefore, this
study aimed to investigate the spatial pattern, and determinants of iron supplementation in Ethiopia.

Methods: We used Ethiopian Demographic Health Survey in 2016 data explore the spatial distribution and
associated factors of iron supplementation among women in Ethiopia. A weighted sample of 7589 women
were included in the analysis. Bernoulli model was used to explore the purely spatial clusters of pregnant
women using SaTScan version 9.6 and ArcGIS version10.3. Multilevel logistic regression analysis was �tted
to identify signi�cant individual and community level determinants of iron supplementation.

Results: Spatial analysis revealed that there was signi�cant spatial variation of iron supplementation among
reproductive age women in Ethiopia with Global Moran’s index value of 0.3 (p <0.001). The primary cluster
was in Southwest Somali and Central part of the Oromia region ((LLR=66.69, P<0.001, RR=1.35). ANC visit
(AOR= 3.66, 95%CI: 3.21, 417), community education [AOR= 1.31, 95%CI, 1.07, 1.59), media exposure
(AOR=1.33, 95%CI: 1.15, 1.53), distance to health facility (AOR=1.32, 95%CI: 1.16, 1.50), region and household
wealth index were signi�cantly associated with iron supplementation among women in Ethiopia.

Conclusion: The spatial distribution of iron supplementation among reproductive age women were
signi�cantly varied across the country with signi�cant hotspot areas located in the Southwest Somali and
Central Oromia regions. Besides, ANC visit, region, household wealth index, media exposure, distance to the
health facility, and community education were signi�cant determinants of iron supplementation among
reproductive age women. Therefore, the �nding of this study could help to design effective public health
interventions targeting areas low iron supplementation and maternal health services should be delivered in all
areas of our country. Keywords : Iron supplementation, spatial analysis, women, Ethiopia

Background
Globally, the prevalence of anemia among pregnant women is estimated to be 41.8% of which half this
burden occurs due to iron de�ciency or lack of iron tablet supplementation (1, 2) . Iron de�ciency anemia
(IDA) is one of the foremost frequently observed preventable type of anemia among pregnant women’s of
developing countries (2, 3).  The demand for iron during pregnancy increases due to either increased supply
of iron to the fetus or its loss following delivery (4). For pregnant women the recommended iron
supplementation is 20 mg per day which is higher than the requirement for non-pregnant women (5). This is
because the quantity of iron absorbed from the diet is not su�cient during pregnancy and infancy (6).
Consistent with the advice of the World Health Organization (WHO), all pregnant women regardless of their
hemoglobin level status should get iron supplementation (7).
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Anemia during pregnancy increases the risk of maternal death, obstetric complications, preterm birth, and low
birth weight (8-10). Timely supplementation of the recommended dosage of prevents the after mentiond
complications of maternal and child health (11, 12). 

Factors associated with iron supplementation among pregnant women include: advanced maternal age(13,
14), parity (14), knowledge of about anemia and diagnosis of anemia (14, 15),and use of other food
supplements (16). The coverage of iron supplementation among pregnant women is low in Ethiopia, below
the recommendation of WHO (7).In addition it varies from region to region. Therefore, exploring the spatial
distribution and associated factors of iron supplementation use among pregnant women is important for
policymakers to take targeted intervention by identifying the most risky areas for the problem and factors
associated with it.  This targeted intervention would help to maximize the optimal utilization of scarce
resources.

Methods
Study setting

The study was conducted in Ethiopia, the most Populus country in the horn of Africa. . The country covers 1.1
million square kilometers and has a great geographical diversity, which ranges from 4550 meters above water
level right down to the Afar depression to 110 meters below the water level. There are nine regional states (list
of regions in bracket) and two city administrations (Addis Ababa and Dire Dawa) subdivided into 68 zones,
817 districts, and 16,253 kebeles (lowest local administrative units of the country within the administrative
structure of the country) (17).

Data source, sampling procedure and study participants

The study used data from the Ethiopian Demographic and Health Survey (EDHS) 2016, which was a
community-based cross-sectional study conducted between January 18 to June 27, 2016. The EDHS2016
used a two-stage strati�ed cluster sampling technique to select study participants. In the �rst stage, a total of
645 EAs (202 in urban areas and 443 in rural areas) proportional to EA size were selected using 84915
enumeration areas from Ethiopian Population and Housing Census conducted in 2007 as a sampling frame.
In the second stage, 28 households per each cluster were systematically selected (17). The women’s (IR) data
set was used for our study, and a total weighted sample of 7589 women who gave birth within 5 years
preceding the survey.

Variables of the study

Iron supplementation use during pregnancy, coded as “1” if a pregnant woman was supplemented with iron
and “0” if not supplemented with iron during pregnancy, was our outcome variable. After reviewing different
literatures, for our study, both individual and community level variables were considered as
independent/explanatory variables.

The individual level variables include – maternal age, religion, wealth index, occupational status,, family size,
and , mass media exposure, perception of distance from the health facility, ANC visit.
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The community level variables were residence, a region, and community level of women’s education.
Community level of women’s education was created by aggregating the individual level factor women
education since it was not directly found in the DHS data but known to a signi�cant factor for the outcome
variable. Since this variable was no normally distributed we used the median value to categorize it as low
(communities with low proportions of women education) and high (communities with higher proportions of
women education)

Data management and analysis

After downloading the info from the DHS program o�cial database (www.measuredhsprogram.com), editing,
recording, and analysis were done using STATA 14, ArcGIS 10.6, and SaTscan version 9.6. The data were
weighted using sampling weight, primary sampling unit, and strata to restore the representativeness of the
data and to get reliable estimate.

Spatial analysis

 For the spatial analysis, ArcGIS version 10.6 and SaTScan version 9.6 statistical software were used for
exploring the spatial distribution, global spatial autocorrelation, spatial interpolation, and for identifying
signi�cant hotspot areas of iron supplementation.The Global spatial autocorrelation was done to assess
whether the spatial distribution of iron supplementation is random or not. The spatial autocorrelation (Global
Moran’s I) is the correlation coe�cient for the relationship between a variable and its surrounding values.
Moran's I is a spatial statistics used to measure spatial autocorrelation by taking the entire data set and
produce a single output. Moran’s I value ranges from-1 to 1. A value close to 1 shows a strong positive spatial
autocorrelation whereas a value close to -1 shows a strong negative spatial autocorrelation. If Moran’s I close
to 0, it indicates that there is no spatial autocorrelation. A statistically signi�cant Moran's I value (p < 0.05)
can lead to rejection of the null hypothesis (iron supplementation is randomly distributed) and indicates the
presence of spatial dependence.

  Getis-OrdGi* statistics was used to identify signi�cant hotspot and cold spot areas of iron supplementation.
Getis-OrdGi* statistics were computed to measure how spatial autocorrelation that varies over the study
location and Z-score is computed to determine the statistical signi�cance of clustering, and the p-value
computed for the signi�cance. Statistical output with high GI* indicates "hotspot" whereas low GI* means a
"cold spot" .Kriging interpolation technique were employed to predict the prevalence of iron supplementation
among reproductive age women based on the observed values.  There are different types of interpolation
techniques, for this study we choose ordinary Kriging interpolation techniques since it has small root mean
square error and residuals.

Spatial scan statistical analysis was done using SaTscan version 9.6 software to identify signi�cant primary
and secondary clusters. Bernoulli model was �tted since the outcome variable was binary. A woman who
didn’t take iron supplementation were considered as cases whereas those who take iron supplementation
were considered as control.   The Bernoulli model require data for cases, controls, and geographic
coordinates. The default maximum spatial cluster size of <50% of the population was used, as an upper limit,
since it  allowed both small and large clusters to be detected and ignored clusters that contained more than

http://www.measuredhsprogram.com/
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the maximum limit. The scanning window with maximum likelihood was the most likely performing cluster,
and the p-value was assigned to each cluster using Monte Carlo hypothesis testing by comparing the rank of
the maximum likelihood from the real data with the maximum likelihood from the random datasets. The
primary and secondary clusters were identi�ed and assigned p-values and ranked based on their likelihood
ratio test, based on 999 Monte Carlo replications (18).

Multi-level analysis

Due to the hierarchical nature of the DHS data, multilevel logistic regression analysis was done to identify the
factors associated with iron supplementation use.  The ICC (Intra-class correlation and MOR (median odds
ratio) were computed to measure the variation between clusters/to assess the community level variability,
and PCV (proportional change in variance) were calculated  to assess how much iron supplementation use
was explained by both individual and community level factors as follows(19, 20). Four models were
constructed for the multi-level logistic regression analysis. The �rst model was an empty model without any
explanatory variables, to calculate the extent of cluster variations on iron supplementation use among
pregnant women.   The second model was adjusted with individual-level variables, the third model was
adjusted for community-level variables while the fourth was �tted with both individual and community level
variables simultaneously. The fourth model was the best-�tted model since it had lower deviance and higher
likelihood.

In the multivariable multilevel logistic regression analysis variables with a p-value < 0.05 were considered as
statistically signi�cant. Adjusted Odds Ratio (AOR) with their corresponding 95% con�dence interval was
determined to identify factors associated with iron supplementation use among pregnant women. After
comparing all models a model with low deviance was considered as a �tted model. Multi-collinearity was
also checked using the variance in�ation factor (VIF). Accordingly, all variables had VIF<5 and tolerance
greater than 0.1 indicating that there is no multi-collinearity.

Ethical consideration

Ethical approval was not that much necessary since we used publicly available data.  But we got permission
letter, to use the data set, from major demographic and health survey through the online request form
http://www.dhsprogram.com.

Results
Socio-demographic characteristics of study participants 

A total of 7589 respondents were included in the study. Above one fourth 2165 (28.5%) of the respondents
were within the age range of 25-29 years. About 1654 (21.8%) respondents were from households with poorer
wealth quantile category. Majority, 4406(58%) of the respondents perceived distance from the health facility
as a big problem whereas only 2414 (32%) had four or more ANC visit. loo media exposure, 2564(33.8%)
study participants had media exposure. Of all the respondents, 662 (87.2%) were rural dwellers. Regarding
region, about 3129 (41.2%) were Oromia whereas only 33 (0.4%) were from Dire Dawa. Moreover, about 4799
(63.2%) of participants were from communities with lower community level of female education (Table 1).

http://www.dhsprogram.com/
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 Regional prevalence of iron supplementation among reproductive age women

The prevalence of iron supplementation during pregnancy varies across the country. The highest and lowest
prevalence of Iron supplementation during pregnancy was observed in Tigray (77.2%) and Somali (27.7%)
regions respectively (Figure 1).                                                               

Spatial analysis of Iron supplementation

The spatial distribution of iron supplementation was non-random in Ethiopia with Global Moran’s I value of
0.30 (p <0.001) [Figure 3]. The high prevalence of iron supplementation was located in the Tigray, Northeast
Amhara, Beneshangul Gumuz, Addis Ababa and Northeast SNNPR regions. Whereas areas with low
prevalence of iron supplementations were identi�ed in Somali, Afar, Southwest  Oromia, West  Gambella and
Southwest part of Addis Ababa [Figure 2].

 In the Getis OrdGi statistical analysis, signi�cant hotspot areas (areas where iron supplementations was
poor) were located  in the Northeast Somali, South Afar, North West Gambela, West and east  SNNPR, and
Southwest Oromia regions (P-value<0.01). Whereas the signi�cant cold spot areas (areas with high iron
supplementation) were located in Tigray, North Amhara, East Addis Ababa, and North West Harari regions
(Figure 3).

In the Kriging interpolation; the predicted high prevalence of iron supplementations were identi�ed in the
Northwest Gambela, east Somali, southwest Somali, North West Oromia, and Northeast Afar regions whereas,
the predicted low prevalence of iron supplementation were identi�ed in theTigray, Northwest Amhara,
Northeast Addis Ababa, West Beneshangul Gumuz, Northeast Addis Ababa, and North SNNPR regions [Figure
4].

In the spatial scan statistics, a total of 271 signi�cant clusters were identi�ed, of these 89 were primary (most
likely) clusters. The primary clusters were located in southwest Somali and central part of Oromia region
centered at 5.330795 N, 41.837597 E  of geographic location with  441.87  km radius, a Relative Risk (RR) of
1.35 and Log-Likelihood ratio (LLR) of 66.68, at p < 0.001. . It showed that women within the spatial window
had 1.35 times higher lokelihood of low iron supplementation than women outside the spatial window [Figure
5] [Table 2).

 

     Multilevel logistic regression analysis for assessing factors associated with iron supplementation among
reproductive age women

Random effect analysis results

The intraclass correlation within the null model indicated that 27% of the variability in iron supplementation
was attributable to community level variability. In addition, the median odds ratio which was 2.9 in the null
model indicates that there was variation of iron supplementation between clusters. If we randomly select
women from two different clusters women at the cluster with higher iron supplementation had 2.9 m times
higher odds of experiencing iron supplementation as compared with women at cluster with lower iron
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supplementation. Moreover, as shown by PCV in the �nal model, about 67% of the variability in iron
supplementation was explained by both individual and community level factors (Table 3).

 The �xed effect analysis result

Bi-variable multilevel logistic regression analysis was done to select variables for multivariable multilevel
logistic analysis and Variable with a p-value < 0.2 were considered for multivariable analysis.

Of the four �tted models,the �nal  multilevel logistic regression model (model 4) was the best-�tted model for
this study  because this model had high likelihood and low deviance.

In multivariable multilevel logistic analysis, individual-level factors like wealth index, ANC visit and media
exposure were found to be signi�cantly related to the odds of iron supplementation. Among the community
level factors region, community education and perception of distance from the health facility were
signi�cantly related to iron supplementation.

Women who attended a minimum of four ANC visit had 3.66 times (AOR= 3.66, 95%CI: 3.21, 417) higher odds
iron supplementation use as compared to those they didn't attend the minimum requirement of ANC visit (<4
ANC visit). The odds of iron supplementation was 1.33 times (AOR=1.33, 95%CI: 1.15, 1.53) higher among
those mothers who had media exposure as compared to their counterparts. Those mothers who were from
poorer, middle and richer households had 1.33 (AOR=1.33, 95%CI: 1.15, 1.68), 1.39 (AOR=1.39, 95%CI: 1.10,
1.63), and 1.42 (AOR= 1.13, 95%CI: 1.131.76) times higher odds of iron supplementation as compared with
women from poorer households.  Regarding perception of distance from the health facility, women who
perceived distance from the health facility had 1.32 (AOR=1.32, 95%CI: 1.16, 1.50) times higher odds of iron
supplementation as compared to their counterparts.

With adjusting other covariates, women's in Tigray, Afar, Amhara, and Dire Dawa regions were 5.35
(AOR=5.35, 95%CI: 3.73, 7.69), 1.61 (AOR=1.61, 95%CI: 1.13, 2.28), 2.07 (AOR=2.07, 95%CI: 1.47, 2.91) and
1.54 (AOR=1.54, 95%CI: 1.03, 2.33) times higher iron supplementation use than that of women’s in Somali
region, respectively

Moreover, women from communities with higher women education had 1.31 [AOR= 1.31, 95%CI, 1.07, 1.59)
times higher odds of iron supplementation as compared to those women from lower women education (Table
3).

Discussion
The spatial analysis revealed that the spatial distribution of iron supplementation among reproductive age
women was signi�cantly varied across the country. The signi�cant hotspot areas with low iron
supplementation were located in Northeast Somali, South Afar, North West Gambela, West and east a part of
SNNPR, and Southwest Oromia regional states were statistically signi�cant hot spot areas for iron
supplementation (low iron supplementation) and the SaTscan analysis identi�es signi�cant primary (Most
likely clusters) clusters in southwest Somali and central part of Oromia region. The  possible explanation
might be due to the Lowest ANC utilization rate was reported in hot spot areas as compared to cold spot
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areas lowest ANC service  utilization in the border areas of the country (17), and the. This might be attributed
to the discrepancy within in the distribution of maternal health service, and inaccessibility of infrastructure
within in the border areas of Somali, and Benishangul regions (21). Furthermore, These regions also are
relatively rural residents and that they couldn't access health facilities and ladies might not have awareness
about the iron supplementation program and its bene�t during their pregnancymight not have good access to
maternal health care services. In several studies also evidence showed that in Somali,Hareri, and Afar regions
the prevalence of anemia among reproductive-age women was high ((22, 23). The �nding of multilevel
multivariable logistic regression indicated that ANC visits, community women's education, region, media
exposure, household wealth index, and distance to the clinic as associated factors of iron supplementation
use among pregnant women in Ethiopia.

ANC visit were signi�cant determinants of iron supplementation. Women who had 4 and above ANC visit
during pregnancy had higher odds of iron supplementations as compared to women who didn’t have ANC
visit during pregnancy. This was consistent with study �ndings reported in study is supported by a study
wiped out (13), Tanzania (24), Senegal (15), Pakistan (25), and India (14). The possible justi�cation might be
mothers who had adequate ANC visits (four and above) may have information about the importance of iron
supplementation and should have a positive attitude towards maternal health services including iron use
compared to their counterparts.  In this study, community women's education is one of the important factors
for iron supplementation among pregnant women. The chance of getting an iron tablet is 1.3 times higher
among women with higher community education as compared to lower community education. The �nding of
this study is similar with the �nding of studies in India (14), Pakistan (25), and Senegal (26). This could be
due to education is a vital tool to enhance knowledge of pregnant women about the consequence of iron
de�ciency and show the ways to handle these de�ciencies. This means educated pregnant women have an
excellent ability to take maternal health services like iron supplementation during pregnancy (27-29).

Media exposure is another factor associated with iron supplementation among pregnant women. Pregnant
women who were exposed to media were 1.3 times more likely to take iron tablets as compared to their
counterparts. This study was supported by a study in Asia (30). This is due to the fact that different maternal
health services including the importance of taking iron during pregnancy is frequently given for the
community through mass media. Therefore, pregnant women who exposed to media would have a far better
understanding of the advantages of taking iron tablets compared to those who do not have media exposure.

Region is also signi�cantly associated with iron supplementation among pregnant women. Those pregnant
women from Tigray, Afar, Amhara, and Dire Dawa regions were 5.35, 1.6, 2, and 1.5 times higher chance of
taking iron tablet as compared to Somali region. This could be explained by the difference in the coverage of
ANC utilization across these regions, lower ANC visit was observed w in the Somali region compared to other
regions (17). This is often the very fact that ANC visits are the major route to deliver iron supplementation for
pregnant women in Ethiopia. That's why pregnant mothers in Tigray, Afar, Amhara, and Dire Dawa regions
had better iron supplementation than the Somali region.

The household wealth index is another important factor of iron supplementation among pregnant women.
Mothers who were in poorer, middle, and richer wealth quantile categories were nearly 1.4 times higher chance
of taking iron supplementation as compared within the poorest wealth quantile. This study �nding is
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consistent with a study �nding reported in Senegal (26). The possible explanation could be due to the reason
that richest women have good access to maternal health care service utilizations (31). In this study, distance
to health facility is signi�cantly associated with iron supplementation. The odds of iron supplementation
among women where distance to health facility was not a big problem were higher as compared to women
who had big problem to reach health facility. This might be due to the reason that women who can easily
accessing health care could have higher likelihood of utilizing maternal health care services like ANC visit.
The strengths of this study, �rst, the study was based on a nationally representative weighted data and can
be generalized at national level. Second, the use of spatial analysis to explore the spatial distribution and
signi�cant hotspot areas of iron supplementations and use of multilevel analysis. The limitations of this
study were, it shares the limitations of cross-sectional studies.

Conclusion
This study investigated that the spatial clustering of poor iron supplementation among pregnant women was
found in northeast Somali, south Afar, northwest Gambela, western, and eastern part of SNNPR and
southwest Oromia regions. Community education, household wealth index, ANC visit, region, media exposure,
and distance to a health facility were signi�cant predictors of iron supplementation among pregnant women.
To enhance iron supplementation, targeted intervention should be taken on these identi�ed high risky areas. 
Intervention programs that can increase the frequency of ANC visit, education level, and use of mass media
need to be done.
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Tables
Table  1:- Percentage distribution of characteristics of respondents in 2016 Ethiopian
Demographic and Health Surveys.
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Characteristics  Weighted frequency   Percentage

Age    

15-19 339 4.5

20-24 1,465 19.3

25-29 2,165 28.5

30-34 1,661 22

35-39 1,206 16

40-44 546 7

45-49 207 2.7

Residence     

     Rural 6620 87.2

 Urban 969 12.8

Religion     

Orthodox  2,882 38

Protestant  1,651 21.8

Muslim  2,824 37.2

Others* 232 3

Marital status     

Single  144 2

Married  7020 92.5

Widowed  95 1.2

Divorced  233 3

Separated  97 1.3

Region    

 Somali 269 3.5

Tigray  537 7.1

 Afar 71 1

 Amhara 1,632 21.5

 Oromia 3,129 41.2

 Benishangul-Gumuz 81 1.1

SNNPR 1,600 21.1
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Gambelia 21 0.3

Harari 17.4 0.2

Addis Ababa 198.3 2.6

Dire Dawa 33.3 0.4

Wealth index    

     Poorest 1,651 21.7

 Poorer 1,654 21.8

 Middle 1,588 21

 Richer 1,427 18.8

 Richest 1,269 16.7

Community women’s education    

Lower community education 4799 63.2

Higher community education 2790 36.8

Occupational status    

Not working 4,078 53.7

Working 3,511 46.3

Distance to health facility    

A big problem 4,406 58

Not a big problem 3,183 42

Parity    

 0-4 4,624 61

5-9 2,732 36

10+ 233 3

Family size    

1-4 2331 31

5-9 4,875 64

10+ 383 5

ANC visit     

0-3 times 5,175 68

4+times  2,414 32

Media exposure    
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Not have     media exposure 5025 66.2

Have media exposure 2,564 33.8

 

*key: others- traditional, catholic

Table 2: Sat Scan analysis of iron supplementation among pregnant women in Ethiopia, 2016
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Cluster Enumeration

area(cluster)identified

Coordinate/radius Population Case RR  LLR  p-value

1(89)

 

 

 

556, 394, 480, 187,

520, 318, 278, 208,

164, 358, 377, 85,

289, 286, 472, 138,

452, 7, 492, 422, 543,

92, 490, 198, 171, 95,

34, 146, 82, 497, 518,

123, 405, 562, 521,

588, 553, 26, 468,

316, 458, 601, 213,

398, 319, 576, 313,

619, 529, 365, 600,

21, 245, 445, 232,

589, 12, 214, 372,

634, 251, 32, 182,

573, 476, 391, 574,

524, 239, 122,

308,216, 578, 215,

116, 22, 408, 148,

438, 522, 412, 513,

454, 506, 580, 68,

115, 133, 501, 453,

607, 568

(5.330795 N,

41.837597 E) /

441.87 km

1240 852 1.35 66.68 <0.001

2 (37)

 

 

 

377, 394, 422, 7, 34,

289, 480, 398, 316,

601, 82, 556, 405, 21,

518,     468, 232, 472,

600, 208, 313, 182,

(5.203234 N,

40.019732 E) /

261.38 km

                       

 

 

 

510

 

 

 

 

391

 

 

 

 

1.47

 

 

 

 

60.01

 

 

 

 

 

<0.001
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445, 574, 32, 576,

286, 634, 26,365, 452,

520, 12, 215, 216, 408

 

 

3(12) 66, 618, 309, 435,

536, 370, 507, 592,

104, 260, 233, 69

(8.389747 N,

33.258557 E) /

71.61 km

146 132 1.7 46.72 <0.001

4(49) 630, 378, 269, 629,

77, 146, 92, 490, 543,

171, 492, 198, 95,

497, 458, 588, 553,

521, 138, 214, 33,

573, 251, 239, 116,

85, 358, 22,164, 527,

568, 277, 439, 64, 57,

278, 210, 8, 186, 566,

1, 318, 622,436, 212,

454, 501

7.717178 N,

46.991580 E) /

555.85 km

587 423 1.37 43.43 <0.001

5(10) 1, 566, 622, 186, 307,

436, 212, 8, 210, 419

(9.505470 N,

42.438628 E) /

33.79 km

142 117 1.54 25.76 <0.001

6(42) 477, 325, 207, 437,

376, 154, 168, 177,

552, 459, 371, 243,

465, 299, 526, 554,

197, 46, 586, 489,

119, 338, 76, 326,

555, 470, 337,

432,486, 447, 448, 62,

306, 227, 446, 411,

(7.173968 N,

35.802680 E) /

170.61 km

509 343 1.27 20.07 <0.001
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219, 558, 270, 593,

265, 406

7(7) 372, 93, 412, 333,

476, 506, 453

(8.949350 N,

41.312402 E) /

65.76 km

105 85 1.51 16.91 <0.001

8(2) 544, 599 (12.349981 N,

40.242399 E) /

29.62 km

34 33 1.8 16.61 <0.001

9(16) 150, 36, 183, 559,

184, 246, 533, 244,

137, 364, 35, 498,

615, 320, 515, 494

(10.512406 N,

36.129050 E) /

76.33 km

198 139 1.31 11.04 0.011

10(7) 20, 276, 283, 547,

102, 37, 55

(10.381987 N,

40.265796 E) /

75.25 km

91 70 1.43 10.33 0.019

 

Table 3: Multivariable multilevel logistic regression analysis result of both individual and

community level factors associated with iron supplementation among pregnant women in

Ethiopia, EDHS 2016.
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Variables Null model  Model II

AOR(95%CI)

Model III

AOR(95%CI)

Model IV

AOR(95%CI)

Age        

15-19   1.27 [0.78-

2.06]

  1.38 [0.85-

2.23]

20-24   1.34 [0.87-

2.06]

  1.41 [0.92-

2.16]

25-29   1.21 [0.80-

1.83]

  1.29 [0.85-

1.95]

30-34   1.01 [0.67-

1.52]

  1.06 [0.71-

1.59]

35-39   0.88 [0.59-

1.33]

  0.89 [0.59-

1.33]

40-44   0.71 [0.46-

1.09]

    0.70 [0.45-

1.07]

45-49           1            1

Residence         

     Rural               1  

 Urban     1.81 [1.42-

2.33]

1.24 [0.92-

1.66]

Region        

 Somali             1       1

Tigray      9.18 [6.35-

13.28]

5.35 [3.73-

7.69]**

 Afar     1.75 [1.22-

2.51]

1.61 [1.13-

2.28]**

 Amhara     3.08 [2.19-

4.33]

2.07 [1.47-

2.91]**

 Oromia     1.25 [0.89-

1.75]

0.81 [0.58-

1.14]

 Benishangul-Gumuz     2.37 [1.62- 1.37 [0.94-
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3.46] 1.99]

SNNPR     1.91 [1.35-

2.71]

1.13 [0.80-

1.59].

Gambelia     1.02 [0.68-

1.52]

0.76 [0.52-

1.13]

Harari     2.10 [1.39-

3.16]

1.47 [0.98-

2.19]

Addis Ababa     1.92 [1.24-

2.96]

0.90 [0.58-

1.38]

Dire dawa     2.95 [1.94-

4.48]

1.54 [1.03-

2.33]*

Wealth index        

     Poorest    1          1

 Poorer   1.45 [1.21-174]   1..33 [1.15-

1.68]**

 Middle   1.40 [1.15-

1.71]

  1.39 [1.10-

1.63]**

 Richer   1.49 [1.21-

1.84]

  1.42 [1.13-

1.76]**

 Richest   1.58 [1.26-

1.98]

  1.18 [0.89-

1.57]

Community women’s

education

       

Lower community education                1       1

Higher community

education

    1.61 [1.32-

1.97]

1.31 [1.07-

1.59]**

Occupational status        

Not working   1           1

Working   1.20 [1.06-

1.35]

  1.12 [0.99-

1.26]

Distance to health facility        
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A big problem              1           1

Not a big problem     1.43 [1.26-

1.61]

1.32 [1.16-

1.50]**

Parity        

 0-4            1           1

5-9   1.04 [0.88-

1.23]

  1.07 [0.91-

1.26]

10+   1.05 [0.70-

1.56]

  1.10 [0.74-

1.65]

Family size        

1-4         1        1

5-9   0.98 [0.85-

1.13]

  1.01 [0.87-

1.16]

10+   0.97 [0.73-

1.29]

  1.06 [0.80-

1.41]

ANC visit         

0-3 times          1            1

4+times    3.9 [3.43-4.44]   3.66 [3.21-

417]**

Media exposure        

Not have exposure           1           1

Have     exposure   1.39 [1.20-

1.61]

  1.33 [1.15-

1.53]**

Constant 0.88 [0.80-

98]

0.28 [0.18-

0.44]

0.24 [0.18-

0.31]

0.16 [0.10-

0.27]

Model comparison and

random effects

       

 ICC 0.27 [0.24-

31]

     

Log likelihood (LL) -4552.55 -4213.56 -4373.57 -4113.25

Deviance 9105.1 8427.12 8747.14 8226.5
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PCV  Ref 0.41 0.59 0.67

MOR 2.9(2.65,3.2) 2.27(2.09,2.49) 1.97(1.84,2.5) 1.84(1.70,2.00)

Key: AOR: Adjusted odds ratio; CI: confidence interval; ICC: intra-cluster correlation; MOR:

median odds ratio; 1: reference group; p-value 0.05-0.01 *:  p-value < 0.01 **: ANC; antenatal

care visit

Figures

Figure 1

Regional prevalence of iron supplementation among pregnant women in Ethiopia, 2016
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Figure 2

Spatial distribution of Iron supplementation among pregnant women in Ethiopia, 2016
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Figure 3

Hot spot and cold spot identi�cations of Iron supplementation among pregnant women in Ethiopia, 2016.
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Figure 4

Kriging interpolation of iron supplementation among pregnant women in Ethiopia, 2016.
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Figure 5

Spatial Sat Scan analysis of iron supplementation among pregnant women in Ethiopia, 2016


