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Abstract: Introduction: Iron deficiency is the leading nutrient deficiency in the world affecting the lives of more than 2
billion people, accounting to over 30% of the world’s population. Pregnant women are particularly at high risk of iron
deficiency. Objective: To determine and compare the adherence rate and identify factors associated with iron folic acid
supplementation among urban and rural pregnant women attending antenatal clinics in North Western Zone of Tigray, Ethiopia.
Methods: An institution based comparative cross sectional study was employed among 358 urban and 356 rural pregnant
women attending antenatal clinics in North Western Zone of Tigray from March to April 2014. Logistic regression analysis
was used to identify factors associated with adherence to iron-folic acid supplementation among urban and rural pregnant
women. All tests were two-sided and p value < 0.05 was considered statistically significant. Results: The rate of adherence to
iron folic acid supplementation among the pregnant women in the urban and rural communities was 37.2% (95%CI, 32.26%42.25%) and 28.9% (95%CI, 24.4%-33.81%) respectively indicating that there was no significant difference among the two
groups with regard to adherence to iron-folic acid supplementation. The independent predictors for maternal adherence to iron
folic acid supplementation were early registration (AOR= 1.778, 95% CI= 1.076– 2.936), having four or more visits
(AOR=3.784, 95%CI=2.073-6.909), previous anemia (AOR=1.913, 95%CI=1.135-3.223), and current anemia (AOR= 0.408,
95%CI=0.224-0.744) for urban pregnant women. Similarly, elderly age (AOR=0.527, 95%CI=0.315-0.881), early registration
(AOR=1.918, 95%CI=1.116-3.296), previous anemia (AOR= 2.472, 95%CI=1.352-4.517) and current anemia (AOR=0.400,
95%CI=0.214-0.749) were the independent predictors for maternal adherence to iron folic acid supplementation for the rural
pregnant women. Conclusion: Adherence rate to iron-folic acid supplementation in both urban and rural communities were
very low. Comprehensive nutrition education should focus on the importance of adherence to iron folic acid tablets both for
urban and rural pregnant women.
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1. Introduction
Iron deficiency is the leading single nutrient deficiency in
the world affecting the lives of more than 2 billion people,
accounting to over 30% of the world’s population particularly
in developing countries [1]. Pregnant women are particularly
at high risk of iron deficiency due to increased nutrient
requirement during pregnancy [2, 3].
Iron deficiency anemia contributes adverse effects on

mother and child health. Maternal risks including low weight
gain, preterm labour, placenta previa, premature rupture of
membrane, cardiac arrest, hemorrhage, lowered resistance to
infection, poor cognitive development and reduced work
capacity. Similarly, fetal and neonatal risks include
prematurity, low birth weight, fetal distress which contribute
to perinatal morbidity and mortality as well as infants born to
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anemic mothers will more likely to become anemic
themselves [4, 5]. Folic acid deficiency at conception and in
early pregnancy is associated with increased risk of neural
tube defects and other adverse pregnancy outcomes such as
preeclampsia, malformations such as orofacial clefts,
spontaneous abortion, fetal death, fetal growth restriction and
preterm delivery [6, 7].
Anemia during pregnancy is defined by the Centers of
Disease Control and prevention as a hemoglobin <11g/dl [8].
Current estimates from the World Health Organization (WHO)
put prevalence of anemia at 41.8 % among pregnant women,
with the highest prevalence rate (61.3%) found among
pregnant women in Africa and 52.5 % among South East Asia.
Globally, iron deficiency anemia is associated with 22% of all
(115,000) maternal deaths [9, 10]. In Ethiopia, 17% of
reproductive age women are estimated to be anemic and
particularly 22% of pregnant women are anemic from which
18% are found in rural and 11% are in urban residents [11, 12].
According to the WHO and Ethiopia’s national guidelines
for control and prevention of micronutrient deficiencies, all
pregnant women should receive and consume a standard dose
of 60mg iron + 400 µg folic acid daily for 6 months starting
from the first month of pregnancy or at the time of their first
antenatal visit [13-16]. Currently, iron-folic acid
supplementation (IFA) is the main strategy for anemia
control and prevention in Ethiopia [14, 17].While many
developing countries including Ethiopia are now
implementing IFA supplementation through antenatal care
programs, only few countries have reported significant
improvement in IFA supplementation and anemia control and
prevention [4,12, 18].This low achievement may be related
with poor access to and utilization of prenatal care services,
inadequate supply of IFA tablets, poor counseling, lack of
knowledge on anemia, and certain beliefs [9,12]. However,
many studies suggested that poor maternal adherence to the
regimen is the main reason for the ineffectiveness of the
strategy [4, 9, 19]. Adherence to a medication regimen is
generally defined as the extent to which patients take
medications as prescribed by their health care providers [20].
Adherence rates for individual patients are usually reported
as the percentage of the prescribed doses of the medication
actually taken by the patient over a specified period [4, 9].
In Ethiopia, the overall national data suggests that from all
pregnant women supplemented with IFA tablets only 0.4% (1%
and 0.3% in urban and rural respectively) consumed > 90
tablets during their pregnancy time [11, 12, 14].This indicates
that identification of the factors associated with adherence to
IFA supplement is an important step to improve the IFA
tablets use among pregnant women in urban and rural areas
of the country. However, there was no previous study that has
been conducted in the study area with this purpose. Therefore,
the aim of this study was to determine and compare
adherence rate and identify factors associated with Iron Folic
Acid supplementation among urban and rural pregnant
women attending antenatal clinics found in North Western
Zone of Tigray, Northern Ethiopia, 2014.

2. Methods
2.1. Study Design
An institutional based comparative cross-sectional study
was used to conduct the study.
2.2. Study Population
A total of 714 pregnant women (356 from rural and 358
from urban) communities who were previously supplemented
with iron-folic acid tablets to them and attending routine
antenatal care follow up for the current pregnancy were
enrolled in the study from March to April 2014 from ten
randomly selected health institutions found in North Western
Zone of Tigray, Ethiopia.
2.3. Eligibility Criteria
Pregnant women who came at least for second visit to the
antenatal clinics of the selected health institutions and
previously supplemented with IFA tablets for at least one
month before the date of interview. All pregnant women were
excluded from the study if they have any of the following
disorders including (multiple pregnancies, hemolytic anemia,
mental disorder, women who are unable to hear and/or speak).
2.4. Adherence Assessment
Self report adherence was used by asking how many times
of supplementations intake per week in the previous time.
Adherence in this study was defined as pregnant women
taking IFA tablets at least 4 times per week in the previous
one month preceding the survey [21] .The questionnaire
consisted of the following parts: Socio- demographic factors,
rate of self reported adherence, obstetric and medical factors,
health service related factors, mother’s knowledge status and
social factors.
2.5. Statistical Analysis
The statistical analysis was performed using computer
software SPSS version 20 after the data were entered to Epiinfo version 3.5.1 and exported to it. Categorical variables
were summarized as numbers and percentages, where as
normally distributed continuous variables were presented as
means and standard deviations.
We estimated the proportion of pregnant women among
urban and rural groups who adhered to iron folic acid (yes/no)
during the antenatal follow up period (percentages and 95%
confidence intervals). To identify factors associated with
adherence to iron-folic acid supplementation among urban
and rural pregnant women, first a bivariate logistic regression
was performed for each independent variable with adherence
to iron-folic acid supplementation and crude odds ratio with
95% confidence intervals was obtained. Then, significant
variables observed in the bivariate analysis (p value <0.2)
were subsequently included in to the multivariable logistic
regression to determine independent predictors of adherence
to iron-folic acid supplementation among the pregnant
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women [7]. The strength of statistical association was
measured by adjusted odds ratios and 95% confidence
intervals. All tests were two-sided and p value < 0.05 was
considered statistically significant. The goodness of fit of the
final logistic model was tested using Homers and Lemeshow
test at a P value > 0.05.
2.6. Ethical Considerations
The study was conducted after getting ethical clearance
from Mekelle University, College of Health Sciences,
Institutional Review Board (IRB). Support letter was
obtained from Tigray Regional Health Bureau and Woreda
Health Offices of the selected health facilities. Written
informed consent was secured from study participants. The
participants were also assured about the confidentiality of the
data. While assessing anemia status, the result of the test was
communicated immediately to each participant and if the
pregnant woman was anemic, she was referred to the health
personnel for treatment and follow-up.

3. Results

Table 1. Socio-demographic characteristics of urban and rural pregnant
women attending antenatal clinics in North West zone of Tigray, Ethiopia,
2014 (n=714).
Variables
Age (years)
<20
20-24
25-29
30-35
36+
Marital status
Married
Divorced
Others
Woman’s education
No formal education
Primary
Secondary
Above secondary
Husband’s education
No formal education
Primary
Secondary
Above secondary
Family size
1-3
4-6
6+

among the urban and rural pregnant women were 25.85 +
5.36 and 25.74 + 6.3 years respectively. Majority of the
subjects (69.2%) from urban were in the age range of 20 to
29 years. Similarly, more than half (53.1%) of the subjects
from rural were in the age range of 20 to 29 years.
3.2. Obstetric and Health Related Characteristics of the
Study Subjects
The mean current gestational age (+SD) of the pregnant
women was 30.68 + 5.461 weeks and 29.40 + 5.779 weeks
for urban and rural pregnant women respectively (Table 2).
Majority of the participants from the urban were in their third
trimester (75.4%) and 66.6% for the rural women. The mean
of gestational (+SD) of the women during their first visit was
17.58 + 4.732 weeks for urban and 17.78 +6.235 weeks for
rural pregnant women.
Table 2. Obstetric and health service related characteristics of urban and
rural pregnant women attending antenatal clinics in north west zone Tigray,
Ethiopia, 2014(n=714).
Variables

3.1. Socio-Demographic Characteristics of the Study
Subjects

Urban=358
n (%)

Rural=356
n (%)

37(10.4)
110(30.7)
138(38.5)
55(15.4)
18(5.0)

60(16.9)
104(29.2)
85(23.9)
82(23.0)
25(7.0)

344(96.1)
11(3.1)
3(0.8)

351(98.6)
3(0.8)
2(0.6)

89(24.9)
103(28.8)
118(33.0)
48(13.3)

271(76.1)
65(18.3)
19(5.3)
1(0.3)

63(18.3)
62(18.1)
95(27.6)
124(36.0)

254(72.4)
71(20.2)
24(6.8)
2(0.6)

197(55.0)
154(43.0)
7(2.0)

172(48.3)
140(39.3)
44(12.4)

Of the 714 study subjects, 358 (50.3%) were from urban
pregnant women and 356 (49.7%) were from rural pregnant
women (Table 1).The mean ages (+SD) of the study subjects
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Number of visits
<4
>4
Time of registration
<16 weeks(early)
>16 weeks(late)
Nutrition counseling
Yes
No
Gravidity
Primigravida
Multigravida
Parity
Nulliparous
primiparous
Multiparous
Trimester
Second
Third

Urban=358
n (%)

Rural=356
n (%)

284(80.4)
74(19.6)

325(91.3)
31(8.7)

189(52.8)
169(47.2)

168(47.2)
188(52.8)

328(91.6)
30(8.4)

311(87.4)
45(12.6)

112(31.3)
246(68.7)

85(23.9)
271(76.1)

116(32.4)
84(23.5)
158(44.1)

87(24.4)
96(27.0)
173(48.6)

88(24.6)
270(75.4)

119(33.4)
237(66.6)

3.3. Self-Reported Rate of Adherence to IFA
Supplementation

Figure 1. Self reported adherence rate to IFA supplementation among urban
and rural pregnant women attending antenatal clinics in north western of
Tigray, Ethiopia, June, 2014.
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The adherence rate of the urban and rural pregnant women
was 37.2% (95%CI, 32.26%-42.25%) and 28.9% (95%CI,
24.4%-33.81%), respectively. This indicated that there was no
significant difference among urban and rural pregnant women
with regard to adherence to IFA supplementation (Figure 1).

during the first visit (AOR=1.913, 95%CI=1.135-3.223) and
current anemia of the pregnant women (AOR= 0.408,
95%CI=0.224-0.744), indicating that early registration and
having at least four antenatal visits, being anemic during the
first visit could affect positively for IFA tablets intake and
current anemia status could affect negatively for IFA tablets
intake in the urban communities. Similarly, early registration
antenatal care ( AOR=1.918,95%CI=1.116-3.296), anemia
during the first visit (AOR= 2.472, 95%CI=1.352-4.517),
current anemia (AOR=0.400,95%CI=0.214-0.749) and elder
age of the women (AOR=0.527, 95%CI=0.315-0.881),
indicating that early registered women for antenatal service ,
being anemic during the first visit could affect positively for
IFA tablets intake and being anemic currently and elder age
women could affect negatively for IFA tablets intake in the
rural communities.

3.4. Factors Associated with Adherence to IFA
Supplementation
The comparison between the profiles of the pregnant
women who adhered to IFA supplementation and who did not
from (Table 3) the multivariable logistic regression analysis
level after adjusting for each other, revealed that variables
that were independent predictors for maternal adherence to
IFA supplementation were early registration antenatal care
(AOR= 1.778, 95% CI= 1.076 – 2.936), having four or more
antenatal visits (AOR=3.784, 95%CI=2.073-6.909), anemia

Table 3. Factors associated with adherence to IFA supplementation by selected variables, among urban and rural of pregnant women in North West zone of
Tigray, Northern Ethiopia, June, 2014(n=714).
Adherence to IFA supplementation
Variables

Urban=358
Yes (%)

No (%)

COR (95%CI)

AOR(95%CI)

Married

131(38.1)

213(61.9)

3.690(0.813-6.749)

3.690 (0.813-6.749)

Unmarried

2(14.3)

12(85.7)

1

1

Yes

85(45)

104(55)

2.06 (1.36-3.20)

1.778(1.076-2.936)*

No

48(28.4)

121(71.6)

1

1

<4

89(31.3)

195(68.7)

1

1

>4

44(59.4)

30(40.6)

3.213(1.896-5.446)

3.784(2.073-6.909)*

Yes

50(45.5)

60(54.5)

1.65 (1.047-2.621)

1.913(1.135-3.223)*

No

83(33.5)

165(66.5)

1

1

Yes

24(25.8)

69(74.2)

0.498(0.294-0.842)

0.408(0.224-0.744)*

No

109(41.1)

156(58.9)

1

1

Yes

127(38.7)

201(61.3)

2.527(1.005-6.353)

1.015(0.334-3.084)

No

6(20)

24(80)

1

1

Yes

67(45.5)

80(54.5)

1.840(1.190-2.845)

1.208 (0.695-2.099)

No

66(31.2)

145(68.8)

1

1

Yes

99(43.4)

129(56.6)

2.16(1.353-3.470)

1.549 (0.837-2.867)

No

34(26.1)

96(73.9)

1

1

Yes

113(39.1)

176(6..9)

1.573(0.888-2.785)

1.091(0.531-2.238)

No

20(28.9)

49(71.1)

1

1

Yes

125(39.0)

195(61.0)

2.404(1.068-5.412)

1.751(0.677-4.525)

No

8(21.0)

30(79.0)

1

1

Marital status

Early registration

No of Visits

Previous anemia

Current anemia

Nutrition counseling

Knowledge of anemia

Knowledge of IFA

Participate in CC

Family support

Trimester
Second
Third
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Table 3. Continue.
Variables
Age (years)
<25
>25
Marital status
Married
Unmarried
Husband’s
education
Not formal
Formal
Waiting time (mins)
<30 mins
>30 mins
Early registration
Yes
No
Previous anemia
Yes
No

Current anemia
Yes
No
Nutrition counseling
Yes
No
Knowledge of anemia
Yes
No
Knowledge of IFA
Yes
No
Participate in CC
Yes
No
Family support
Yes
No
Trimester
Second
Third

Adherence to IFA supplementation
Rural=356

Yes(%)

No(%)

COR((5%CI)

AOR(95%CI)

55(33.5)
48(25)

109(66.5)
144(75)

1
0.661 (0.417-1.047

1
0.527(0.315-0.881)*

102(29.1)
1(20)

249(70.9)
4(80)

1.639 (1.181-4.838)
1

68(26.8)
34(35)

186(73.2)
63(65)

1
1.476 (0.894-2.437)

1
1.350(0.753-2.418)

9(42.8)
94 (28)

12(52.2)
241(72)

1.92 (0.785-4.713)
1

1.355(0.510-3.600)
1

54(32.1)
49 (26.1)

114(67.9)
139(73.9)

1.34(0.849-2.127)
1

1.918(1.116-3.296)*
1

50(36.7)
53(24)

86(63.3)
167(76)

1.83 (1.150-2.919)
1

2.472 (1.352-4.517)*
1

30(24.4)
73(31.3)

93(74.6)
160(68.7)

0.707 (0.431-1.161)
1

0.400(0.214-0.749)*
1

96(30.8)
7(15.6)

215(69.2)
38(84.4)

2.424 (1.045-5.622)
1

1.533(0.598-3.927)
1

36(39.5)
67(25.3)

55(60.5)
198(74.7)

1.93 (1.169-3.20)
1

1.062 (0.531-2.122)
1

54(40.9)
49(21.9)

78(59.1)
175(79.1)

2.47 (1.546-3.955)
1

1.846 (0.919-3.708)
1

69(34.7)
34 (21.6)

130(64.3)
123(79.4)

1.920 (1.189-3.100)
1

1.296 (0.730 -2.301)
1

93(32)
10(15.2)

197(68)
56(84.8)

2.644 (1.291-5.413)
1

2.043(0.946-4.412)
1

29(24.3)
74(31.2)

90(75.7)
163(68.8)

1
1.409 (0.854-2.324)

1
1.773(0.968-3.248)

*statistically significant (P<0.05), CC=Community conversion

4. Discussion
Pregnant women are one of the vulnerable populations to
develop iron deficiency anemia. The World Health
Organization recommends giving all pregnant women a
standard dose of 60mg iron and 400µg folic acid daily for 6
months duration. However, maternal adherence to the
regimen plays a major role in the prevention and treatment of
iron deficiency anemia [19, 22]. The aim of this study was to
compare the rates of adherence and identify factors
associated with IFA supplementation among urban and rural
pregnant women attending antenatal clinics in North Western
Zone of Tigray, Ethiopia, 2014.
This study found that the self-report adherence rate of the
pregnant women in the urban and rural pregnant women was
37.2% (95%CI, 32.26%-42.25%) and 28.9% (95%CI, 24.4%33.81%) respectively. This result indicated that there was no

significant difference among urban and rural pregnant women
with regard to adherence to the supplementation. To the best of
our knowledge, there was no previous study conducted for
comparative purposes. However, this result was inconsistent
with other cross-sectional studies conducted in India, in which
urban residents pregnant women were 35% higher to be
adherent as compared to rural residents pregnant women
(AOR = 1.35, 95% CI = 1.04-1.74) [5] and Nigeria in which
urban pregnant women were 56% higher to be adherent as
compared to rural pregnant women (AOR = 1.56, 95% CI =
1.14-1.84) [23]. And this might be due to similarity in their
socio-economic status of the urban and rural pregnant women
despite the subjects lived in different areas.
In the present study, adherence rate was better observed
among pregnant women who had anemia during their first
visit as compared to those pregnant women who had not
anemia in the urban communities in which pregnant women
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who had anemia during the first visit were about 91.3%
higher to be adherent to IFA supplementation as compared to
pregnant women who had not anemia during the first visit
(AOR=1.913, 95%CI=1.135-3.223). Similarly, adherence
was better observed among pregnant women who had anemia
during their first visit as compared to those pregnant women
who had not anemia in the rural communities as well in
which pregnant women who had anemia during the first visit
were about 2.5 times higher to be adherent to IFA
supplementation as compared to pregnant women who had
not anemia during the first visit (AOR= 2.472,
95%CI=1.352-4.517). The result of this study is consistent
with other studies conducted in Malaysia (p=0.008, 34.5%
Vs 54.5), Kiambu, Kenya, (X2=14.3, p = 0.001) and Tanzania
(p< 0.001, AOR=10.81, 74.9% Vs 21.2% (8.72-13.39) [7, 24,
25].
In the present study, adherence was better observed among
pregnant women who were early registered for antenatal care
service as compared to late registered women in the urban
communities in which pregnant women who were early
registered for antenatal care service were about 77.8% higher
to be adherent to IFA supplementation as compared to
pregnant women who were lately registered for antenatal
service (AOR= 1.778, 95% CI= 1.076 –2.936). Similarly,
adherence was better observed among pregnant women who
were early registered for antenatal care service as compared
to late registered women in the rural communities in which
pregnant women who were early registered for antenatal care
service were about 91.8% higher to be adherent to IFA
supplementation as compared to pregnant women who were
lately registered for antenatal care service (AOR=1.918,
95%CI=1.116-3.296).
Similar results were reported by other studies conducted in
Lucknow, India (AOR = 1.745, 95% CI=1.122–2.714) and
Nepal (AOR= 1.03, 95% CI = 1.01-1.04) [18, 26].
In the present study, adherence was better among pregnant
women who had four or more visits in the urban communities
alone in which pregnant women who had at least four
antenatal visits were about 3.78 times higher to be adherent
to IFA supplementation as compared to pregnant women who
were lately registered for antenatal care service (AOR=3.784,
95%CI=2.073-6.909). This result is similar with other studies
conducted in Egypt (t= 2.069, p-value = 0.040), Tanzania
(AOR = 1.13, 95% CI = 0.97-1.33) and Philippines (p=0.001,
AOR =0.683, 95%CI =0.315-0.532) [4, 7, 27].
In the present study, the incidence of anemia was
significantly lower among pregnant women who adhered to
IFA supplementation as compared to those women who did
not adhere to IFA supplementation in the urban communities
in which pregnant women who adhered to IFA
supplementation were about 59.2% lower risk to be anemic
as compared to pregnant women who did not adhere to IFA
supplementation
(AOR=0.408,
95%CI=0.224-0.744).
Similarly, the incidence of anemia was significantly lower
among pregnant women who adhered to IFA supplementation
as compared to those women who did not adhere to IFA
supplementation in the rural communities in which pregnant

women who adhered to IFA supplementation were about 60%
lower risk to be anemic as compared to pregnant women who
did not adhere to IFA supplementation (AOR=0.400,
95%CI=0.214-0.749).This result was similar with other
studies conducted in Egypt (37.5 % Vs 62.5%), Nigeria (15%
Vs 18%, X2 7.5, p = 0.006) and rural Malaysia (34.5.0% Vs
50%) [4, 23, 24].
In the present study, adherence of the pregnant women to
IFA supplementation was less observed among pregnant
women ageing greater than 25 years as compared to pregnant
women ageing less than 25 years in the rural communities in
which pregnant women ageing greater than 25 years were
about 47.3% less adhered to IFA supplementation as
compared to pregnant women ageing less than than 25 years
(AOR=0.527, 95%CI=0.315-0.881). This result is
inconsistent with other studies conducted in Tanzania
(AOR=1.25 95%CI=1.08–1.43), Lucknow, India (AOR=
1.836, 95% CI = 1.020–3.305) and Nepal (p=0.001,
AOR=1.03, 95%CI= 1.02=1.04) [18, 7, 26].
This might be due to the fact that pregnant women in the
rural communities ageing less than 25 years may have better
educational exposure as compared to ageing greater than 25
years although educational status of the pregnant women was
not statistically significant.

5. Strength and Limitation of the Study
Among the notable strengths of the study is that adequate
sample size. Among the limitations of the study is that
information on adherence rate was from self report of in
taking tablets. Therefore, we could not reject the possibility
of reporting pregnant women who did not actually ingest the
tablets. Other methods like pill count method may predict
adherence rate better in future studies.

6. Conclusions and Recommendations
This study highlighted a number of important findings.
First, adherence rate with IFA supplementation among
pregnant women attending antenatal care both in urban and
rural areas was found to be low. Second, early registration for
antenatal care, number of antenatal visits and previous
anemia were statistically significant independent positive
predictors for maternal adherence to IFA supplementation.
Conversely, being currently anemic was statistically
significant independent negative predictors for maternal
adherence to IFA supplementation in the urban pregnant
women. On the other hand, early registration for antenatal
care and previous anemia were statistically significant
independent positive predictors for maternal adherence to
IFA supplementation. Conversely, being currently anemic
and elder age were statistically significant independent
negative predictors for maternal adherence to IFA
supplementation in the rural pregnant women. The findings
of this study highlighted a comprehensive nutrition education
and health promotion programs should focus on the
importance of adherence to IFA tablets to improve adherence
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to IFA both in urban and rural pregnant women. Health
workers should be aware of factors affecting adherence to the
pregnant women and try to improve their adherence to ironfolic acid tablets both for urban and rural pregnant women.
Special attention should be given for pregnant women having
anemia during antenatal visits.

[10] Bilimale A, Anjum J, Sangolli HN, Mallapur M: Improving
Adherence to Oral Iron Supplementation during pregnancy.
AMJ 2010; 3(5):281-90.
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