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Abstract 

Background: Anaemia in pregnancy is the leading cause of maternal morbidity and mortality and poor birth out-
comes in low- and middle-income countries. The most common cause of anaemia during pregnancy is acute blood 
loss and iron deficiency due to physiological changes and increasing demand for iron on the mother and growing 
foetus. Iron and folic acid supplementation is the most widely employed strategy to alleviate iron deficiency anaemia 
during pregnancy. The mother’s knowledge of anaemia and the benefit of iron–folic acid is crucial in reducing the 
magnitude of anaemia due to iron deficiency. In Woldia town, despite the efforts made to reduce iron deficiency 
anaemia during pregnancy, information on pregnant mother knowledge on anaemia and the benefit of iron–folic 
acid and its associated factors are scarce.

Methods: A facility-based cross-sectional study design was conducted, on 414 pregnant mothers attending antena-
tal care in Woldia town, Northern Ethiopia. Systematic random sampling methods were used to select study partici-
pants. The data were entered into Epi-data version 4.2 and analysed using SPSS version 24. Bivariable and multivari-
able analysis was done to see the association between the dependent variable and independent variables.

Results: This study revealed that 54.1% and 57.7% of pregnant women had good knowledge of anaemia and the 
benefit of iron–folic acid, respectively. Maternal education status (AOR = 2.19, 95% CI 1.32–3.64), good knowledge 
of iron–folic acid (AOR = 5.85, 95% CI 3.60–9.50) and residence (AOR = 5.43, 95% CI 2.36–12.51) were statistically 
associated with pregnant mothers knowledge on anaemia. Obtained counselling on the benefit of iron–folic acid 
(AOR = 2.04, 95% CI 1.11–3.75), having four or more antenatal care visit (AOR = 3.12, 95% CI 1.38–7.07) and good 
knowledge of anaemia (AOR = 5.88, 95% CI 3.63–9.50) was statistically associated with pregnant mothers knowledge 
on the benefit of iron–folic acid.

Conclusions: Promoting frequent antenatal care visits and giving counselling on the benefit of iron–folic acid and 
cause, prevention and treatment of anaemia were essential strategies to raise knowledge of pregnant mother on 
anaemia and the benefit of iron–folic acid.
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Background
Anaemia is a global public health problem affecting 
pregnant mothers resulting in maternal mortality and 
morbidity and poor birth outcome [1]. Globally, anae-
mia affects around two billion people and approxi-
mately half of all anaemia can be attributed to iron 
deficiency [2]. It is estimated that 38% of pregnant 
women worldwide are anaemic with the highest in 
Africa followed by South East Asia which accounts for 
62.3% and 53.8%, respectively [3, 4]. According to the 
World Health Organization (WHO) report, 3.7% of 
maternal mortality in Africa is directly attributed to 
anaemia [5]. In Ethiopia, the prevalence of anaemia in 
pregnant women is reported to be29% which is a major 
public health problem [6]. Different studies conducted 
in Ethiopia also showed that the prevalence of anae-
mia among pregnant women was ranged from 20 to 
60% [7–13]. Iron supplementation is the most widely 
employed strategy to alleviate iron deficiency anaemia 
both globally and nationally [14, 15]. World Health 
Organization and National guideline current recom-
mendation on the treatment of anaemia during preg-
nancy include improvements in dietary diversity; food 
fortification with iron, folic acid and other micronutri-
ents; and daily supplementation of iron and folic acid 
to each pregnant women and control of infections [15, 
16]. In Ethiopia, nationally only 5% of pregnant women 
took iron–folic acid supplementation (IFAS) for greater 
than 90 days, but 58% did not take any iron–folic acid 
tablets during their most recent pregnancy [6]. A study 
on the importance of antenatal use of iron and folic acid 
supplement showed that it can eliminate 50% of iron 
deficiency anaemia in pregnant women [17]. Pregnant 
women in developing countries are at risk of anaemia 
due to poverty, grand multiparty, too early pregnan-
cies, too many and too frequent pregnancies spacing 
of < 1 year, low socioeconomic status, illiteracy and late 
booking of pregnant women at antenatal care units [11, 
12, 18]. Many of these risk factors can be minimized 
if the mother knowledge of the cause and prevention 
of anaemia will be improved. Despite anaemia having 
been identified as a global public health problem for 
several years, no rapid progress has been observed, and 
the prevalence of the disease is still high globally and 
locally. Very few researches [19, 24] are done in Ethio-
pia regarding knowledge of anaemia and the benefit of 
iron–folic acid supplementation in pregnant mothers. 
Therefore, this study assessed knowledge on anaemia 
and the benefit of iron–folic acid supplementation and 

associated factors among pregnant mothers attending 
antenatal care in public health institutions of Woldia 
town, North-eastern Ethiopia.

Methods
Study setting and period
The study was conducted from February to March 2018 
at public health institutions in Woldia town, North Wollo 
zone. Woldia is the capital city of the North Wollo Zone 
which is located about 521 kms from Addis Ababa, the 
capital city of Ethiopia, 358  km south-east from Bahirdar 
city of Amhara regional state. It is located North of Dessie 
and South-east of Lalibela in the Amhara region. It is situ-
ated with an elevation of 2112 m above sea level. The town 
has four rural and three urban kebeles. The estimated total 
population of the town is 71,460 of which male populations 
constitute 35, 397 (49.53%) and female accounts for 36, 063 
(50.47%). Out of the total population, 18,356 (25.69%) of 
them were in the reproductive age group. Regarding health 
services, the town comprises governmental (one regional 
hospital, two health centres, four health posts), non-gov-
ernmental (five small and eight medium private clinics, two 
private drug vendors and six private drugstores), non-profit 
non-governmental (Family Guidance Associations).

Study design and participants’ characteristics
A facility-based quantitative cross-sectional study design 
was implemented. All pregnant mothers who were 
attending antenatal care services in Woldia town public 
health facilities were the source population, and all sys-
tematically selected pregnant women who were attending 
antenatal care in the selected facilities during the study 
period were included in the study. Seriously ill mothers 
were excluded from the study.

Sample size determination and sampling procedure
The sample size was determined by a computer-based on 
Epi info 7 software Stat Cal using single population pro-
portion formula.

The actual sample size is calculated using a single pop-
ulation proportion formula.

where n = minimum sample size required for the 
study, Z = standard normal distribution (Z = 1.96) 
with a confidence interval of 95%, and P = knowledge 
of pregnant women on anaemia in West Shoa Zone 

n =

Zα/2
2
p(1− P)

d2
=

(1.96)2 ∗ 0.573(1− 0.573)

(0.05)2
= 376

Keywords: Knowledge, Anaemia, Pregnant mother, Antenatal care, Woldia town
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Ethiopia (p = 57.3%) [19]. d = is a tolerable margin of 
error (d = 0.05).

The final sample size was come up by adding a non-
response rate of 10% to the sample size from 376. So, the 
final sample size for the study is 414.

In Woldia Town Administration, there were two public 
health centres and one General hospital. All of those facili-
ties were included in the study. The average estimated num-
ber of pregnant women attending the antenatal clinic in 
each antenatal facilities for six months was taken. The total 
estimated number of pregnant women attending antenatal 
clinic in each antenatal institution for a single month was 
taken (786), and sampling with population proportional 
to size (PPS) was calculated for each institution to give the 
total sample size by using the following formula. Accord-
ingly, the calculated sample was distributed into these 
health facilities proportional to the size of women attend-
ing antenatal care. Finally, a systematic random sampling 
technique was used to include participants in the study.

Woldia General Hospital ni = 342
786 ∗ 414 = 180 

respondents were selected.
Woldia Health Center ni = 281

786 ∗ 414 = 148 respond-
ents were selected.

Gonder Ber Health Center ni = 163
786 ∗ 414 = 86 

respondents were selected.

Method of data collection
Information on socio-demographic factors, obstetrics-
related factors and knowledge-related factors was collected 
by face-to-face interview. The knowledge assessment tool 
was adapted from a study done in Kenya and South Ethi-
opia [19–21, 23]. Knowledge of anaemia was assessed by 
25 reliable items (Cronbach’s alpha = 0.79) (items on ever 
heard anaemia, sign symptom, cause, consequences and 
prevention of anaemia), and knowledge of the benefit of 
iron–folic acid supplementation was assessed by nine reli-
able items (Cronbach’s alpha = 0.75) (items on the benefits 
of IFAS and frequency and duration of taking IFA supple-
ments). The maternal charts were reviewed to collect infor-
mation regarding some variables like haemoglobin value, 
previous history of chronic illness, maternal anaemia.

Data quality assurance
The training was given to data collectors and supervisors 
about techniques of data collection and briefed on each 
question included in the data collection tool. The pre-test 
was conducted among 5% of the population to ensure the 

The sample size for each health facility

=

No of respondents from each health facility × final sample size

Total number of the source population

validity of the tool, and then, the correction was made 
before the actual data collection. The English language 
questionnaire was translated into the Amharic language (a 
language spoken in the study area) and was translated back 
to the English language, and a comparison was made on the 
consistency of the two versions. The principal investigator 
and supervisors were checked on the spot and reviewed 
all the questionnaires to ensure completeness and consist-
ency of the information collected, and immediate action 
was taken accordingly. To minimize bias, interviews were 
conducted in an area with adequate confidentiality and pri-
vacy. Double data entry was done by two data clerks, and 
the consistency of the entered data was cross-checked by 
comparing the two separately entered data.

Data processing and analysis
The data were coded, cleaned, edited and entered into 
Epi-data version 4.2 and exported to SPSS window ver-
sion 24 for analysis. Comprehensive knowledge of anae-

mia was computed from summing up all relevant 25 
knowledge items (item on ever heard anaemia, sign 
symptom, cause, consequences and prevention of anae-
mia). A correct answer for each item was scored as “1”, 
and an incorrect answer was scored as “0”. Items were 
then summed up and converted into 100, and the mean 
score was calculated. Accordingly, the mean score was 
44.8 (SD = 22.6). Finally, those respondents who scored 
mean and above were labelled as having good knowl-
edge about anaemia. Comprehensive knowledge of iron–
foliate supplement was computed by summing up all 
relevant nine items (items on benefits of iron–foliate sup-
plementation and frequency and duration of taking IFA 
supplements). A correct answer for each item was scored 
as “1”, and an incorrect answer was scored as “0”. Items 
then were summed up and converted into 100, and the 
median score was calculated. The mean score was 51.6 
(SD = 19.8). Finally, those respondents who scored mean 
and above were labelled as having good knowledge of the 
benefit of IFAS. All variables with P ≤ 0.25 in the bivariate 
analysis were included in the final model of multivariate 
analysis to control all possible confounders. Multi-col-
linearity was checked to see the linear correlation among 
the independent variables by using standard error. Vari-
ables with a standard error of > 2 were dropped from the 
multivariable analysis. Model fitness was checked with 
the Hosmer–Lemeshow test. Adjusted odds ratio with 
95% CI was estimated to identify the factors associated 
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with adherence status using multivariable logistic regres-
sion analysis. The level of statistical significance was 
declared at a P value < 0.05.

Results
Socio‑demographic characteristics
A total of 414 study participants were involved in the 
study making a response rate of 100%. The mean age of 
study participants was 26.35 (± 4.25 SD) years. All most 
all, 405 (97.8%) of the study participants were mar-
ried, 294 (71.0%) were Orthodox by religion and 386 
(93.2%) were Amhara by ethnicity. One hundred and 
eleven (26.9%) were at the college level and above, and 
187 (45.2%) were housewives. The majority, 359 (86.7%), 
of the respondents were from urban residents, and 240 
(58.0%) had 1–3 family size (Table 1).

Obstetrics‑related characteristics
More than half, 218 (52.7%), of pregnant mothers were 
in the third trimester, and 237 (57.2%) were early regis-
tered for ANC (< 16 weeks). Regarding gravidity and par-
ity, more than two-third, 278 (67.1%), of women were 
multigravida and 184 (44.4%) were primiparous. This 
study showed that only 33 (7.9%) of women had a history 
of anaemia in the current pregnancy. Concerning the 
utilization of antenatal care, the majority, 356 (85.9%), 
of respondents had less than four ANC visits and 380 
(91.8%) of respondents did not have any previous medical 
illness (Table 2).

Knowledge of pregnant mothers on anaemia and benefit 
of iron–folic acid supplementation
More than half, 224 (54.1%), of the respondents had good 
knowledge about anaemia, whereas 239 (57.7%) of the 
respondents had good knowledge about the benefit of 
iron and folic acid supplementation.

Factors associated with knowledge of anaemia
The covariates of this study were: the mother’s educa-
tional status, residence, having anaemia in the current 
pregnancy, gravidity, ANC visit, first registration week, 
obtained counselling about IFAS and knowledge of the 
benefit of IFAS were a candidate for the multivariable 
model. In the multivariable model maternal educational 
status, knowledge of IFAS and residence were statistically 
associated with knowledge of anaemia.

Mothers who were from urban residents were 5.4 
times more likely knowledgeable about anaemia than 
mothers who were from rural residents (AOR = 5.43, 
95% CI 2.36–12.51). Mothers who had completed 
secondary education and above were two times more 
likely knowledgeable about anaemia than mothers who 
attended non-formal education (AOR = 2.19, 95% CI 

1.32–3.64). Regarding knowledge of IFAS, those who 
had good knowledge on benefit IFAS were almost six 
times (AOR = 5.85, 95% CI 3.60–9.50) more likely 
knowledgeable to anaemia as compared to those who 
had poor knowledge of IFAS (Table 3).

Factors associated with knowledge on the benefit of iron–
folic acid supplementation
The covariates of this study were: mother’s education, 
residence, current anaemia, ANC visit, first registration 
week, obtained counselling about IFAS and knowledge of 

Table 1 Socio-demographic characteristics of pregnant 
mother’s attending antenatal care in public health facilities of 
Woldia Town, North-eastern Ethiopia, 2018

Other*: Divorced. Widowed, Single, Other**: Protestant, Catholic, Other***: Afar, 
Oromo, Tigray, Other****: Student, Daily labourer, Private employee

Variables Frequency Percentage (%)

Age

 15–19 14 3.4

 20–24 130 31.4

 25–29 183 44.2

 30–34 62 14.9

 ≥ 35 25 6.1

Marital status

 Married 405 97.8

 Others* 9 2.2

Religion

 Orthodox 294 71.0

 Muslim 108 26.1

 Others** 12 2.9

Ethnicity

 Amhara 386 93.2

 Others*** 28 6.8

Educational level

 Can’t read and write 79 19.1

 Can read and write 85 20.5

 Primary education (grade 1–8th) 61 14.7

 Secondary education (grade 9–12th) 78 18.8

 College and above 111 26.9

Occupation

 Housewife 187 45.2

 Govt employee 98 23.7

 Self-employed 68 16.4

 Farmer 42 10.1

 Others**** 19 4.6

Family size

 1–3 240 58.0

 ≥ 4 174 42.0

Place of residence

 Urban 359 86.7

 Rural 55 13.3
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anaemia were a candidate for the multivariable model. In 
the multivariable model ANC visit, knowledge of anae-
mia and obtained counselling about IFAS was statisti-
cally associated with knowledge on the benefit of IFAS. 
Mothers who had obtained counselling about IFAS were 
two times more likely knowledgeable on the benefit of 
IFAS than mothers who had not obtained counselling 
(AOR = 2.04, 95% CI 1.11–3.75). Mothers who had four 
or more ANC visit were three times (AOR = 3.12, 95% 
CI 1.38–7.07) more likely knowledgeable on the ben-
efit of IFAS than mothers who had less than four times 
ANC visit. Regarding knowledge of anaemia, those who 
had good knowledge of anaemia were almost six times 
(AOR = 5.88, 95% CI 3.63–9.50) more likely knowledge-
able on the benefit of IFAS as compared to those who had 
poor knowledge of anaemia (Table 4).

Discussion
In this study, 54.1% of pregnant women had good knowl-
edge of anaemia. This finding was in line with a study 
conducted in India, (52.5%) [20], the rural district of 
Ethiopia (51.4%) [21]. But it was lower than the study 
conducted in North Showa Zone, Ethiopia (57.3%) [19], 
Pune, India (69%) [23], and Tamil Nadu, India (76.5%) 
[26]. The difference might be due to the time gap between 
the studies and the difference in socio-demographic 
characteristics of study participants. It was higher than a 
study conducted in South Ethiopia 44.3% [24] and Egypt 
at 40% [25]. This might be currently due to increase in 
information access for pregnant mothers, and since the 
majority of the study participants were from urban resi-
dents, being from an urban resident is strongly associated 
with pregnant mother knowledge of anaemia.

Table 2 Obstetrics-related characteristics of pregnant mother’s attending antenatal care in public health facilities of Woldia Town, 
North-eastern Ethiopia, 2018

Variables Knowledge of anaemia Knowledge of IFAS

Good knowledge (%) Poor knowledge (%) Good knowledge (%) Poor knowledge (%)

Gravidity

 Primigravida 61 (44.9) 75 (55.1) 64 (47.1) 72 (52.9)

 Multigravida 163 (58.6) 115 (41.4) 175 (62.9) 103 (37.1)

Parity

 Nulliparous 76 (55.5) 61 (44.5) 73(53.3) 64(46.7)

 Primiparous 97 (52.7) 87 (47.3) 115(62.5) 69(37.5)

 Multiparous 51 (54.8) 42 (45.2) 51(54.8) 42(45.2)

Birth Spacing in years (n = 277)

 1–2 23 (41.1) 33 (58.9) 26(46.4) 30(53.6)

 ≥ 3 125 (56.6) 96 (43.4) 140(63.3) 81(36.7)

ANC visit

 ≥ 4 visits 42 (72.4) 16 (27.6) 45 (77.6) 13 (22.4)

 < 4 visits 182 (51.1) 174 (48.9) 194 (54.5) 162 (45.5)

First registration time for ANC

 Early registration 142 (59.9) 95 (40.1) 148 (62.4) 89 (37.6)

 Late registration 82 (46.3) 95 (53.7) 91 (51.4) 86 (48.6)

Medical illness other than anaemia

 Yes 19 (55.9) 15 (44.1) 17 (50.0) 17 (50.0)

 No 205 (53.9) 175 (46.1) 222 (58.4) 158 (41.6)

History of anaemia during a previous pregnancy (n = 277)

 Yes 18 (54.5) 15 (45.5) 19 (57.6) 14 (42.4)

 No 129 (52.9) 115 (47.1) 146 (59.8) 98 (40.2)

Current anaemia status

 Anaemic 25 (71.4) 10 (28.6) 26 (74.3) 9 (25.7)

 Non-anaemic 199 (52.5) 180 (47.5) 213 (56.2) 166 (43.8)

Obtain counselling on IFA

 Yes 200 (57.8) 146 (42.2) 221 (61.6) 138 (38.4)

 No 24 (35.3) 44 (64.7) 18 (32.7) 37 (67.3)
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The knowledge of pregnant women about the benefit of 
iron–folic acid supplementation was found to be 57.7%. 
This finding was higher than a study conducted in Singur, 
West Bengal, India (39.9%) [22]. This difference might be 
due to the difference in socio-demographic characteris-
tics of the study participants and the time gap between 
the studies.

Pregnant mothers who completed secondary educa-
tion and above were two times more likely knowledge-
able about anaemia as compared with those pregnant 
mothers who attended non-formal education. This is in 
line with the study conducted in South Ethiopia [24], 
North Showa Zone, Ethiopia [19], Tamil Nadu, India 
(76.5%) [26], and Pune, India (69%) [23]. This might be 
due to the fact that as the educational level increases, the 
ability of the pregnant mother to understand the cause, 
prevention and treatment of anaemia during counsel-
ling session of antenatal care will rise which ultimately 
increases the knowledge level of pregnant mothers on 
anaemia.

Pregnant mothers who were from urban residents were 
five times more likely knowledgeable to anaemia as com-
pared with pregnant mothers who were rural residents. 
This is supported with the study conducted in North 
Showa Zone, Ethiopia [19]. This might be because preg-
nant mothers from urban residents will have more infor-
mation access through mass media and they have more 
frequent and early antenatal care follow-up which ena-
bles them to get more information.

Having good knowledge of the benefit of iron–folic 
acid supplementation was significantly and positively 
associated with knowledge of anaemia. This is supported 
by the study conducted in North Showa Zone, Ethio-
pia [19]. This might be due to the fact that having good 
knowledge of the benefit of iron–folic acid supplementa-
tion helps women to understand the cause, consequence, 
prevention and treatment of anaemia by taking iron–folic 
acid which results in good knowledge of anaemia.

Pregnant mothers who had four or more antenatal care 
visit were three times more knowledgeable as compared 

Table 3 Factors associated with knowledge of anaemia among pregnant mother’s attending antenatal care in public health facilities 
of Woldia town, North-eastern Ethiopia, 2018

Significant at: *P = 0.021, **P = 002, ***P < 0.001, 1 = constant

Variables Knowledge of anaemia COR (95%CI) AOR (95%CI)

Good (%) Poor (%)

Mother educational status

 Non-formal education 69 (41.8) 96 (58.2) 1 1

 Primary (Grade 1–8th) 31 (51.7) 29 (48.3) 1.48(0.82–2.69) 2.34(1.14–4.82)*

 Secondary and above 124 (65.6) 65 (34.4) 2.65(1.72–4.08) 2.19(1.32–3.64)**

Residence

 Urban 215 (59.9) 144 (40.1) 7.63 (3.62–16.07) 5.43 (2.36–12.51)***

 Rural 9 (16.4) 46 (83.6) 1 1

Gravidity

 Multigravida 149 (53.6) 129 (46.4) 1.74 (1.15–2.63) 1.35 (0.82–2.23)

 Primigravida 75 (55.1) 61 (44.9) 1 1

Current anaemia status

 Anaemic 25 (71.4) 10 (28.6) 2.26 (1.05–4.84) 1.84 (0.76–4.41)

 Non-anaemic 199 (52.5) 180 (47.5) 1 1

Obtain counselling on IFA

 Yes 200 (57.8) 146 (42.2) 2.51 (1.46–4.31) 1.64 (0.86–3.11)

 No 24 (35.3) 44 (64.7) 1 1

Frequency of ANC visits

 ≥ 4 visits 46 (79.3) 12 (20.7) 3.83 (1.96–7.48) 1.97 (0.92–4.22)

 < 4 visits 178 (50.0) 178 (50.0) 1 1

Time of registration

 Early (< 16 weeks) 142 (59.9) 95 (40.1) 1.73 (1.17–2.56) 1.35 (0.83–2.18)

 Late (≥ 16 weeks) 82 (46.3) 95 (53.7) 1 1

Knowledge of IFAS

 Good knowledge 176 (73.6) 63 (26.4) 7.39 (4.76–11.47) 5.85 (3.6–9.50)***

 Poor knowledge 48 (27.4) 127 (72.6) 1 1
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with those pregnant mothers who had less than four 
antenatal care visits. This is supported by a study con-
ducted in South Ethiopia [24], but it is not supported 
with a study conducted in Pune, India [23]. This might 
be due to the fact that having frequent ANC visits during 
pregnancy may have a high chance of getting counselling 
on the benefit of taking iron–folic acid supplementation 
on prevention of anaemia and neural tube defect which 
ultimately improves the knowledge on the benefit of 
iron–folic acid supplementation.

Pregnant mothers who had obtained counselling dur-
ing ANC visits were two times more likely knowledge-
able about the benefit of iron–folic acid supplementation 
as compared to those pregnant mothers who had not 
obtained counselling. This is in line with the study con-
ducted in West Bengal, India [22]. This might be due to 
the fact that pregnant mother who had obtained coun-
selling may understand the benefit of taking the supple-
ment for the pregnant mother and for the growing foetus 
which ultimately improves their knowledge on the ben-
efit of iron–folic acid supplementation.

Limitations of the study
The cross-sectional nature of the study design limits the 
applicability of the findings in establishing causality between 
the variables, and it might also suffer from recall bias.

Conclusions
Our data demonstrate that the knowledge level of preg-
nant mother on anaemia and the benefit of iron and 
folic acid supplementation was low. Educational status, 
knowledge of IFAS and residence were independent 
predictors of pregnant mother knowledge on anaemia, 
whereas ANC visit, knowledge of anaemia and obtaining 
counselling about IFAS were independent predictors of 
pregnant mother knowledge on the benefit of IFAS. We 
authors would like to recommend during antenatal care 
follow-up health care providers should counsel pregnant 
mothers on early frequent ANC visit during pregnancy 
that focused on anaemia cause, prevention and benefit 
of taking IFAS in the prevention of anaemia during preg-
nancy and the postpartum period.

Table 4 Factors associated with knowledge on the benefit of IFAS among pregnant mother’s attending antenatal care in public health 
facilities of Woldia town, North-eastern Ethiopia, 2018

Significant at: *P = 022, **P = 0.006, ***P < 0.001, 1 = constant

Variables Knowledge of IFAS COR (95%CI) AOR (95%CI)

Good (%) Poor (%)

Mother educational status

 Non-formal education 89 (53.9) 76 (46.1) 1 1

 Primary (Grade 1–8th) 25 (41.7) 35 (58.3) 0.61 (0.33–1.11) 0.41 (0.20–1.24)

 Secondary and above 125 (66.1) 64 (33.9) 1.66 (1.08–2.56) 1.00 (0.60–1.66)

Residence

 Urban 221 (61.6) 138 (38.4) 3.29 (1.80–6.01) 1.50 (0.76–2.95)

 Rural 18 (32.7) 37 (67.3) 1 1

Current anaemia status

 Anaemic 26 (74.3) 9 (25.7) 2.25 (1.02–4.93) 1.72 (0.71–4.16)

 Non-anaemic 213 (56.2) 166 (43.8) 1 1

Obtain counselling on IFA

 Yes 214 (61.8) 132 (38.2) 2.78 (1.62–4.77) 2.04 (1.11–3.75)*

 No 25 (36.8) 43 (63.2) 1 1

Frequency of ANC visits

 ≥ 4 visits 49 (84.5) 9 (15.5) 4.75 (2.26–9.97) 3.12 (1.38–7.07)**

 < 4 visits 190 (53.4) 166 (46.6) 1 1

Time of registration

 Early (< 16 weeks) 148 (62.4) 89 (37.6) 1.57 (1.06–2.33) 1.11 (0.69–1.77)

 Late (≥ 16 weeks) 91 (51.4) 86 (48.6) 1 1

Knowledge of anaemia

 Good knowledge 176 (78.6) 48 (21.4) 7.39 (4.76–11.47) 5.88 (3.63–9.50)***

 Poor knowledge 63 (33.2) 127 (66.8) 1 1



Page 8 of 8Bizuneh and Azeze  Journal of Health, Population and Nutrition           (2022) 41:32 

Abbreviations
ANC: Antenatal Care; CSA: Central Statistical Agency; EDHS: Ethiopian Demo-
graphic and Health Survey; ERC: Ethical Review Committee; FMOH: Federal 
Ministry of Health; IFAS: Iron and Folic Acid Supplementation; SPSS: Statistical 
Package for Social Sciences; WHO: World Health Organizations.

Acknowledgements
The authors would like to thank our data collectors and supervisors for their 
invaluable effort to make this study real. The author’s deep gratitude also goes 
to our study subjects who were volunteered and took their time to give us all 
the relevant information for the study.

Author contributions
ADB was the principal investigator who initiated the research, wrote the 
research proposal, conducted the fieldwork, supervised data entry, analysed 
the data and wrote the manuscript. MTD and GGA were participated in refin-
ing the research proposal, analysed the data and wrote the report. All authors 
read and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
All related data have been presented within the manuscript. The dataset sup-
porting the conclusions of this article is available from the authors on request.

Declarations

Ethics approval and consent to participate
Ethical approval was obtained from Woldia University, Faculty of Health Sci-
ences, Ethical Review Committee (ERC) (Ref: WDU/FHSRCS/-112/2018). All 
the study participants were informed about the purpose of the study, their 
right to refuse. The participants enrolled in the study were informed about the 
study objectives, expected outcomes, benefits and the risks associated with it. 
In this study, all the participants were above the age of 18 and written consent 
was taken from all the participants before the interview.

Consent for publication
Not applicable.

Competing interests
The authors declared that they have no competing interests.

Author details
1 School of Nursing, College of Health Sciences, Woldia University, P.O. Box: 
400, Woldia, Ethiopia. 2 Present Address: Department of Midwifery, College 
of Health Sciences, Injibara University, P.O. Box: 40, Injibara, Ethiopia. 

Received: 8 August 2019   Accepted: 14 July 2022

References
 1. WHO. The world health report: Reducing risks, promoting healthy life. World 

Health Organization; http:// www. who. int/ iris/ handle/ 10665/ 67454. pdf. 
acces sed October/2017. 2002.

 2. WHO. Iron Deficiency Anaemia: Assessment, Prevention, and Control. A 
guide for programme managers, Geneva: World Health Organization. 114 
p; http:// apps. who. int/ iris/ bitst ream/ 10665/ 66914/1/ WHO_ NHD_ 01.3. pdf. 
acces sed October/2017. 2001.

 3. WHO. The global prevalence of anaemia in 2011. Geneva: World Health 
Organization; http:// apps. who. int/ iris/ bitst ream/ 10665/ 177094/ 1/ 97892 
41564 960_ eng. pdf accessed December 18/2017. 2015.

 4. Benoist Bd, McLean E, Egll I, Cogswell M. Worldwide prevalence of anaemia 
1993–2005: WHO global database on anaemia; http:// apps. who. int/ iris/ bitst 
ream/ 10665/ 43894/1/ 97892 41596 657 eng.pdf. 2008.

 5. Khan KS, Wojdyla D, Say L, Gülmezoglu AM, Van Look P. WHO analysis of 
causes of maternal death: a systematic review. Lancet. 2006;367:1066–74.

 6. CSA, ICF. Central Statistical Agency (CSA) (Ethiopia) and ICF. Ethiopia 
Demographic and Health Survey 2016. Addis Ababa, Ethiopia, and Rockville, 
Maryland, USA: CSA and ICF; https:// dhspr ogram. com/ pubs/ pdf/ FR328/ 
FR328. pdf. acces sed on July/2017. 2016.

 7. Getahun W, Belachew T, Wolide AD. Burden and associated factors of 
anaemia among pregnant women attending antenatal care in southern 
Ethiopia: cross-sectional study. BMC Res Notes. 2017;10(1):276.

 8. Kefiyalew F, Zemene E, Asres Y, Gedefaw L. Anaemia among pregnant 
women in Southeast Ethiopia: prevalence, severity and associated risk fac-
tors. BMC Res Notes. 2014;7(1):771.

 9. Obse N, Mossie A, Gobena T. Magnitude of anaemia and associated 
risk factors among pregnant women attending antenatal care in Shalla 
Woreda, West Arsi Zone, Oromia Region, Ethiopia. Ethiop J Health Sci. 
2013;23(2):165–73.

 10. Alem M, Enawgaw B, Gelaw A, Kena T, Seid M, Olkeba Y. Prevalence of 
anaemia and associated risk factors among pregnant women attending 
antenatal care in Azezo Health Center Gondar town, Northwest Ethiopia. J 
Interdiscipl Histopathol. 2013;1(3):137–44.

 11. Haidar J. Prevalence of anaemia, deficiencies of iron and folic acid and their 
determinants in Ethiopian women. J Health Popul Nutr. 2010;28(4):359.

 12. Getachew M, Yewhalaw D, Tafess K, Getachew Y, Zeynudin A. Anaemia and 
associated risk factors among pregnant women in Gilgel Gibe dam area, 
Southwest Ethiopia. Parasit Vectors. 2012;5:296.

 13. Lealem G, Asrat A, Yaregal A, Andualem M. Anaemia and associated factors 
among pregnant Women attending antenatal care clinic in Wolayita sodo 
town, Southern Ethiopia. Ethiop J Health Sci. 2015;25(2):155–62.

 14. FMoH. Federal Ministry of Health Family Health Department; National 
Guidelines for Control and Prevention of Micronutrient Deficiencies, June 
2004, Addis Ababa Ethiopia. 2004:16–9.

 15. WHO. World Health Organisation recommendations on antenatal care for a 
positive pregnancy experience, Geneva; http:// apps. who. int/ iris/ bitst ream/ 
10665/ 250796/ 1/ 97892 41549 912- eng. pdf. acces sed June/2017. 2016.

 16. FMoH. Health Sector Transformation Plan, http:// health. go. ug/ downl oad/ 
file/ fid/ 834. 2015.

 17. Rahmati S, Delpisheh A, Parizad N, Sayehmiri K. Maternal anaemia and 
pregnancy outcomes: a systematic review and meta-analysis. Int J Pediatr. 
2016;4(8):3323–42.

 18. Jufar AH, Zewde T. Prevalence of anaemia among pregnant women 
attending antenatal care at Tikur Anbessa Specialized Hospital, Addis Ababa 
Ethiopia. J Hematol Thromboemb Diseases. 2014;2(1):2329–8790.

 19. Keneni B, Jayanthigopal DB. Assessment of knowledge and practice 
towards prevention of anaemia among pregnant women attending ante-
natal care at Government Hospitals in West Shoa Zone, Ethiopia. J Health 
Med Nurs. 2018;50:2422–8419.

 20. Nivedita K, Shanthini F. Knowledge, attitude and practices of pregnant women 
regarding anaemia, iron rich diet and iron supplements and its impact on their 
hemoglobin levels. Int J Reprod Contracept Obstet Gynecol. 2016;5:425–31.

 21. Gebremedhin S, Samuel A, Mamo G, Moges T, Assefa T. Coverage compli-
ance and factors associated with utilization of iron supplementation during 
pregnancy in eight rural districts of Ethiopia: a cross-sectional study. BMC 
Public Health. 2014;14(1):607.

 22. Amal T, Aparajita D, Bobby P, Lina B, Shamita M. knowledge and practices of 
pregnant women regarding Iron and folic acid supplementation at singur, 
west bengal. Indian J Appl Res. 2018;8(8):249–555.

 23. Maj S, Laxmipriya P. Study to assess the knowledge and practices regarding 
prevention of anaemia among antenatal women attending a Tertiary Level 
Hospital in Pune. Int J Sci Res. 2015;4(3):2319–7064.

 24. Duko B, Tadesse B, Gebre M, Teshome T. Awareness of anaemia and associ-
ated factors among Pregnant Women Attending Antenatal Care, South 
Ethiopia. J Women’s Health Care. 2017;6(6):409.

 25. Nadia H, Safaa A, Rabaa H. Knowledge and attitude of pregnant women 
about iron deficiency anaemia in Assist University Women Health Hospital, 
Egypt. IOSR J Nurs Health Sci. 2018;7(3):49–58.

 26. Balasubramanian T, Aravazhi M, Sampath SD. Awareness of anaemia among 
pregnant women and impact of demographic factors on their hemoglobin 
status in Tamil Nadu, India. Int J Sci Study. 2016;3(12):303–5.

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

http://www.who.int/iris/handle/10665/67454.pdf.accessed
http://www.who.int/iris/handle/10665/67454.pdf.accessed
http://apps.who.int/iris/bitstream/10665/66914/1/WHO_NHD_01.3.pdf.accessed
http://apps.who.int/iris/bitstream/10665/66914/1/WHO_NHD_01.3.pdf.accessed
http://apps.who.int/iris/bitstream/10665/177094/1/9789241564960_eng.pdf
http://apps.who.int/iris/bitstream/10665/177094/1/9789241564960_eng.pdf
http://apps.who.int/iris/bitstream/10665/43894/1/9789241596657
http://apps.who.int/iris/bitstream/10665/43894/1/9789241596657
https://dhsprogram.com/pubs/pdf/FR328/FR328.pdf.accessed
https://dhsprogram.com/pubs/pdf/FR328/FR328.pdf.accessed
http://apps.who.int/iris/bitstream/10665/250796/1/9789241549912-eng.pdf.accessed
http://apps.who.int/iris/bitstream/10665/250796/1/9789241549912-eng.pdf.accessed
http://health.go.ug/download/file/fid/834
http://health.go.ug/download/file/fid/834

	Knowledge on anaemia and benefit of iron–folic acid supplementation among pregnant mothers attending antenatal care in Woldia town, Northeastern Ethiopia: a facility-based cross-sectional study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study setting and period
	Study design and participants’ characteristics
	Sample size determination and sampling procedure
	Method of data collection
	Data quality assurance
	Data processing and analysis

	Results
	Socio-demographic characteristics
	Obstetrics-related characteristics
	Knowledge of pregnant mothers on anaemia and benefit of iron–folic acid supplementation
	Factors associated with knowledge of anaemia
	Factors associated with knowledge on the benefit of iron–folic acid supplementation

	Discussion
	Limitations of the study

	Conclusions
	Acknowledgements
	References


