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Abstract 

Introduction:  Anaemia is a major public health problem affecting women of reproductive age globally. This study 
was conducted to assess the prevalence and determinants of anaemia among postpartum women in Bolgatanga 
Municipality, Ghana.

Methods:  The study employed an analytical cross-sectional study design to recruit 405 women who delivered in the 
last 6 weeks from 9 health facilities in the Municipality. Data were collected on socio-demographic characteristics, 
obstetric characteristics, dietary diversity, knowledge on iron-folic acid (IFA), iron and anaemia, and haemoglobin level 
of the women. Postpartum anaemia (PPA) was defined as hemoglobin < 12 g/dl. Chi-square and logistic regression 
analysis were used to identify the determinants of PPA.

Results:  The mean age of the participants was 27.4 ± 5.3 years and 46.70% of them had PPA. The risk factors of 
PPA were not meeting dietary diversity [Adjusted Odds Ratio (AOR) = 2.96; 95% Confidence Interval (CI): 1.67–5.25], 
low knowledge on IFA, iron and anaemia (AOR = 3.03; 95% CI: 1.67–5.25), and first trimester pregnancy anaemia 
(AOR = 10.39; 95% CI: 1.32–6.95). Kusasi ethnicity was protective of PPA (AOR = 0.35; CI: 0.16–0.75). Conclusion: Anae-
mia is prevalent in postpartum women in Bolgatanga Municipality and its risk factors are dietary diversity, knowledge 
on IFA, iron and anaemia, pregnancy anaemia and ethnicity. Nutrition counselling and intervention in pregnancy and 
after delivery are warranted to reduce the burden of anaemia in this population.
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Introduction
Anaemia affects 56 million [1] or 38% of pregnant women 
[2] globally; pregnancy anaemia is an independent risk 
factor for postpartum anaemia (PPA) as iron stores tend 
to remain low for several months after childbirth [3, 4]. 
Globally, anaemia affects about 29% of non-pregnant 
women, and PPA affects 10—30% of mothers in devel-
oped countries [5] and 50—80% of mothers in less devel-
oped countries [6]. In Ghana, a study found that 16% of 
mothers has PPA in Volta Region [7].

In developing countries, at any life stage, anaemia is 
mainly caused by iron deficiency and deficiencies of 
vitamins A and B12, riboflavin, and folate; blood loss, 
parasitic infections and haemoglobinopathies [6, 8], and 
the same factors may be responsible for PPA. Postpar-
tum women are susceptible to anaemia because of low 
maternal iron stores prior to and in pregnancy, blood loss 
during childbirth [9], iron use for breast milk produc-
tion at the expense of maternal requirements [10], and 
poor iron supplementation in the postpartum period. 
Other  risk factors of PPA include young maternal age 
[11], pregnancy anaemia [11, 12], postpartum haemor-
rhage [13], inadequate antenatal care visits [14], type of 
birth [12, 15], and poor adherence to iron and folic acid 
supplementation in pregnancy [16]. The consequences 
of PPA include tiredness, breathlessness, palpitations, 
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reduced cognitive abilities, emotional instability, distress, 
increased risk of infections, and postpartum depression 
[5, 13, 17]. According to a meta-analysis, 20% of maternal 
mortality in sub-Saharan Africa and South Asia is attrib-
utable to iron deficiency anaemia [18] and PPA is a sig-
nificant risk factor for maternal morbidity [19].

Postpartum care is one of the essential components of 
maternal and child health programmes but unfortunately 
it is poorly implemented in Ghana [20]. Prompt interven-
tion in the postpartum period can prevent the deaths of 
both the mother and baby and reduce the risk of long-
term pregnancy-related illnesses. Postpartum anaemia 
starts prior to or in pregnancy and efforts at prevent-
ing it must precede pregnancy. In line with the WHO’s 
recommendation to provide oral iron and/or folic acid 
supplementation to postpartum women for 6–12  weeks 
in settings where gestational anaemia is of public health 
concern [6], the Ghana Ministry of Health has been pro-
moting iron supplementation to reduce the risk of anae-
mia in postpartum women.

Globally, most studies on anaemia in women of repro-
ductive age concentrate on pregnant women and very few 
studies have been reported on the prevalence and risk 
factors of PPA. The situation in Ghana and specifically in 
the study area is not different and warrants an interven-
tion. To plan for appropriate anaemia interventions, local 
evidence is crucial to inform healthcare professionals and 
other stakeholders to ensure optimal health for postpar-
tum women and their infants. This study was therefore 
conducted to fill this gap in the literature and to provide 
baseline data for other researchers, policy makers, and 
implementers to influence planning and action on anae-
mia prevention. The main objective of the study was to 
determine the prevalence and determinants of anaemia 
among postpartum women in Bolgatanga Municipality, 
Ghana.

Materials and methods
Study design, site and population
The study was a cross-sectional facility-based study con-
ducted in Bolgatanga Municipality. The Municipality is 
the regional capital and located in the centre of the Upper 
East Region, approximately between latitudes 10°30’ and 
10°50’ North and longitudes 0°30’ and 1°00’ West. It cov-
ers a total land area of 729 square kilometers and is bor-
dered to the north by the Bongo District, south and east 
by the Talensi and Nabdam Districts, and to the west by 
the Kassena-Nankana Municipality. The dominant tribe 
within the Municipality is Frafra and the dominant reli-
gions in the region are Christianity and Islam. The Bol-
gatanga Municipality has a total population of 131,550, 
accounting for 12.6% of the population of the Upper 

East Region, with females constituting 52.0% of the total 
population.

The study population included postpartum women 
aged 18–49  years and resident in the Municipality who 
delivered in the last 6  weeks and were available in the 
postnatal wards or were in attendance at the postnatal 
clinics of the participating health facilities at the time of 
the study. Women were interviewed if they were clini-
cally stable with no active or symptomatic opportunistic 
infections and were willing to take part in the study.

Sample size determination and sampling technique
The required sample size was determined using a single 
population proportion formula [21], assumed prevalence 
of anaemia in postpartum women in the area (50%), reli-
ability coefficient associated with 95% confidence inter-
val (1.96), and margin of error (5%) to obtain 385. Five 
percent of the estimated sample size (20) was added to 
obtain the final sample of 405.

The study participants were sampled from 9 health 
facilities in 9 sub-districts in the Municipality namely 
Bolgatanga Regional Hospital, Afrikids Medical Center, 
Plaza Health Center, Sherigu Health Center, Nyarega 
Health Center, Sumbrugu East Health Center, Ananega 
Health Center, Sumbrugu West CHPS, and Kalbeo 
CHPS.

The number of subjects sampled from each health facil-
ity was determined using probability proportional to size. 
On each visit to a health facility, thirty (30) postpartum 
women were randomly selected using balloting with-
out replacement. This allowed consented participants to 
either pick “Yes” or “No” which was written on folded 
pieces of paper and placed in a container and thoroughly 
shaken to ensure randomization. Those who picked “Yes” 
were interviewed. The procedure was repeated until the 
total sample size was achieved.

Data collection
The data collection took eight weeks from Febru-
ary—April, 2021 with the use of a semi-structured, 
interviewer-administered questionnaire in one-on-one 
interviews in health facilities. The drafted question-
naire was subjected to pre-testing and face validation 
to improve reliability and accuracy using 10 randomly 
picked women in War Memorial Hospital, Navrongo. 
Four research assistants who had knowledge on the 
research topic and had been in similar data collection 
exercises were trained to collect the data. Training on the 
questionnaire provided an opportunity for the research 
assistants to get a good understanding of the questions.

Data were collected on socio-demographic charac-
teristics, obstetric characteristics, dietary diversity, 
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haemoglobin in pregnancy and after delivery, and knowl-
edge on iron-folic acid, iron, and anaemia of women. 
Socio-demographic data included: age in years, occupa-
tional status, marital status, education level, and parity 
status.

Data were collected on the knowledge of the women 
on iron-folic acid, iron, and anaemia. With iron-folic acid 
knowledge, the questions were on its benefits such as 
prevention of anaemia, protecting women from sickness, 
and making the foetus healthy. Others are the effects of 
iron and folic acid deficiencies such as a baby having con-
genital anomaly or being low birth weight, the dosage 
regimen of iron-folic acid for pregnant women, and side 
effects of iron-folic acid. 

Haemoglobin measurement
The two haemoglobin measurements in pregnancy of the 
women recorded in their ANC booklets were recorded 
and used to determine anaemia in pregnancy. In the 
postpartum period, the research project measured the 
haemoglobin concentration of the women using two 
experienced laboratory technicians. The haemoglobin 
estimation was determined by taking finger-pricked 
blood test samples of participants using URIT-12 Hae-
moglobin photometer (URIT Medical Electronics Co., 
LTD, China). The haemoglobin values displayed on the 
Haemoglobin photometer were recorded.

Definition of study variables
Dependent variable
Anaemia in postpartum women: There is no consen-
sus on the definition of anaemia in postpartum women. 
However, we defined anaemia in postpartum women 
with haemoglobin less than 12 g/dl [5].

Independent variables

Anaemia in pregnancy  Anaemia in the first and third 
trimesters of pregnancy was diagnosed using a cut-off of 
haemoglobin < 11 g/dl [22].

Household Wealth Index  A household wealth index of 
the respondents was obtained based on the availability 
of electricity, water, and toilets in the households, pos-
session of household items (e.g., bicycles, television, and 
radio), and livestock in the household based on an ear-
lier concept [23]. Using principal component analysis, a 
wealth score was derived for the respondents, sorted in 
ascending order and divided into 3 categories, poorest, 
middle, and richest.

Minimum Dietary Diversity—Women (MDD‑W)  Die-
tary diversity score was calculated from 10 designated 

food groups [24]. For each food group, the women ate 
from, they got a score of “1” (irrespective of the num-
ber of foods eaten), otherwise a score of “0”. The scores 
were added up to give the dietary diversity score (range 
0 – 10) for each woman. Using the dietary diversity score, 
an indicator variable, MDD-W, was obtained. Women 
who had a dietary diversity score of 5 or more were clas-
sified as having received MDD-W, otherwise they did not 
receive it. The proportion of women receiving MDD-W 
at the population level is an indicator of higher micronu-
trient adequacy [24].

IFA knowledge index  An IFA knowledge index was con-
structed using responses from 18 questions. Each correct 
answer attracted a score of “1” otherwise a score of “0”. 
The scores were totaled and divided into two halves using 
the mean score; women scoring lower than the mean 
score (7.2 out of 18.0) were classified into the low cate-
gory and those scoring the mean score or higher into the 
high category.

Iron knowledge index  Iron knowledge index was based 
on knowledge of the mothers of 6 food sources of iron 
and divided into high and low categories using the mean 
score of 2.5 out of 6.

Anaemia knowledge index  Similarly, the anaemia 
knowledge index was constructed from 6 questions on 
sign/symptoms of anaemia and divided into two halves, 
high and low, using the mean score (2.5).

Composite index of IFA, iron, and anaemia  Using the 
scores of IFA knowledge, iron knowledge, and anaemia 
knowledge, a composite maternal nutrition knowledge 
index was constructed with scores ranging theoretically 
from 0–30. The mean score of 12.3 was used to divide the 
index into high (≥ 12.3) and low (< 12.3) categories.

Data analysis
The questionnaire was double-checked for complete-
ness and accuracy before entry into the software for 
data analysis. The data were analysed using Stata (Stata 
Corps, College Road, Texas). Descriptive and inferen-
tial statistics were used to present the results. Bivariate 
tests with Chi-square test of independence were carried 
out and statistically significant factors were entered into 
a logistic regression model to yield adjusted odds ratios 
with 95% confidence intervals for the identification of 
risk factors for postpartum anaemia. The fit of the model 
was evaluated using Hosmer–Lemeshow goodness of fit 
test. Multicollinearity among the independent variables 
was checked using the “collin” command in Stata. All 
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statistical tests were performed using two-sided tests at 
the 0.05 level of significance.

Ethics approval and consent to participate
The methodology of this research conformed to the 
ethical principles of the Helsinki Declaration, and ethics 
approval was obtained from the Committee on Human 
Research, Publication and Ethics of Kwame Nkrumah 
University of Science and Technology and Komfo Anokye 
Teaching Hospital, Kumasi, Ghana (CHRPE/AP/063/21). 
Moreover, permission was sought from Bolgatanga 
Municipal Health Directorate, Ghana. Written informed 
consent was obtained from participants before they par-
ticipated in this study. No person identifiable information 
was collected and confidentiality of the information of 
study participants was assured.

Results
Socio‑demographic and obstetric characteristics 
of postpartum women
Four hundred and five (405) postpartum women 
were surveyed. The mean age of the respondents 
was 28.7 ± 4.7  years and most were in the age group 
31 + years (37.5%). About a third of the respondents 
(31.4%) had tertiary level education but the majority 
were married (88.9%) and most (64.2%) were Christians, 
Table 1. The results revealed that the largest proportion 
of the participants (29.4%) were petty traders/vendors, 
14.8% were housewives and unemployed, and the major-
ity were of the Frafra ethnic group (60.7%). The women 
were distributed evenly by wealth index.

Obstetric and dietary characteristics of postpartum women
About half of the women have had 3 or more pregnancies 
(46.2%) or births (44.7%), Table 2. Majority of the women 
delivered naturally (85.7%), and had a birth interval of 
at least 24 months (70.9%). Majority of women reported 
taking IFA regularly in pregnancy (94.3%) and receiving 
counselling on IFA (94.8%). The incidence of low birth 
weight (birth weight < 2.5  kg) was low 5.7% (23/405). 
All postpartum women (100%) indicated that they had 
consumed grains, white roots, and tubers, whereas nuts 
and seeds was the least 25.2% (102/405) consumed food 
group by the women. About a third of the postpartum 
women, 35.6% (144/405) did not receive minimum die-
tary diversity.

Knowledge of postpartum women on IFA
The knowledge of the women was examined on ben-
efits, daily dose, duration of use, side effects, and man-
agement of side effects of IFA. A little less than half 
of the women (45.2 – 48.1%) were able to identify 

two benefits of IFA to mothers and babies with 48.1% 
saying it increases the amount of blood in women, 
Table 3. Apart from darkening of faeces (40.5%), about 
a third of the mothers (32.8—33.1%) knew at least one 
side effect of IFA and a similar proportion mentioned 
at least one way of managing the side effects (37.8 – 
38.0%). A little more than half knew the right daily 
dosing of IFA given to them by the health facilities 
and the duration of IFA usage advised. About 40.0% of 
the women could mention one of the four deficiency 
signs/symptoms of IFA. Combining these variables 
into a composite index for IFA, 60.0% of the women 
had low knowledge on IFA.

Table 1  Socio-demographic, obstetric and dietary 
characteristics of postpartum women (n = 405)

Variable category Frequency Percent

Maternal age (years)

  18–25 108 26.7

  26–30 145 35.8

  31 +  152 37.5

Education

  None 83 20.5

  Primary 77 19.0

  Secondary 118 29.1

  Tertiary 127 31.4

Marital status

  Single 27 6.7

  Married 360 88.9

  Separated 18 4.4

Religion

  Christian 260 64.2

  Islamic 121 29.9

  Others 24 5.9

Occupation

  Trader/vendor 119 29.4

  Agricultural or service worker 111 27.4

  Office, educational or health worker 115 28.4

  Housewife 60 14.8

Ethnicity

  Frafra 246 60.7

  Kusaasi 66 16.3

  Builsa or Talensi 51 12.6

  Others 42 10.4

Household wealth tertile

  Poorest 137 33.8

  Medium 140 34.6

  Richest 128 31.6
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Knowledge of postpartum women on iron
Knowledge of women on iron focused on its rich 
sources. About 40.0% of the women were able to iden-
tify one rich source such as liver, meat, dark green leafy 
vegetables, legumes, and eggs. Combining the data on 
these variables into a composite index for iron, 57.3% of 
the mothers had low knowledge on iron.

Knowledge of postpartum women on anaemia
Anaemia knowledge was examined using 6 signs/symptoms 
of anaemia. About 40% of the respondents knew at least one 
of the signs/symptoms of anaemia such as paleness, heart 
palpitations, headaches, dizziness, and tiredness/easy fatiga-
bility. Deriving a composite index for anaemia from these, 
57.8% of the mothers had low knowledge on anaemia.

Composite index of IFA, iron, and anaemia
A composite index was constructed using IFA, iron, 
and anaemia knowledge indices. Based on the compos-
ite index, 59.0% of the women had low knowledge.

Table 2  Obstetric and dietary characteristics of postpartum 
women (n = 405)

Variable Frequency Percent (%)

Gravidity

  1 113 27.9

  2 105 25.9

  3 +  187 46.2

Parity

  1 109 26.9

  2 115 28.4

  3 +  181 44.7

Inter-pregnancy interval

   < 24 months 118 29.1

   >  = 24 months 287 70.9

Mode of delivery

  Caesarean section 58 14.3

  Spontaneous vaginal delivery 347 85.7

Regularly take IFA supplement in pregnancy

  No 23 5.7

  Yes 382 94.3

Received counselling on IFA

  No 21 5.2

  Yes 384 94.8

Low birth weight

  No 382 94.3

  Yes 23 5.7

Minimum dietary diversity – women

  No 144 35.6

  Yes 261 64.4

Table 3  Knowledge of postpartum women on IFA, iron and 
anaemia (n = 405)

Variable category Frequency Percent

Knowledge of benefits of IFA

  Protects mother from sicknesses 184 45.4

  Gives mother strength during delivery 183 45.2

  Increases amount of blood 195 48.1

  Makes foetus grow healthy and strong 187 46.2

  Frequency of intake of IFA 205 50.6
  Duration of intake of IFA 208 51.4
Knowledge of side effects of IFA

  Epigastric pain 134 33.1

  Abdominal pain 134 33.1

  Nausea 135 33.3

  Vomiting 135 33.3

  Diarrhoea 133 32.8

  Constipation 133 32.8

  Faeces may turn black 164 40.5

Knowledge on managing the side effects of IFA

  Take IFAS with meals 154 38.0

  Take IFAS while going to bed 153 37.8

Knowledge of consequences of IFA deficiency

  Excessive bleeding during pregnancy/delivery 164 40.5

  Low birth weight baby 166 41.0

  Preterm baby 165 40.7

IFA knowledge index

  Low 243 60.0

  High 162 40.0

Knowledge of rich sources of iron

  Liver 168 41.5

  Red meat e.g. beef 170 42.0

  White meat e.g. chicken, fish 164 40.5

  Dark-green leafy vegetables 169 41.7

  Legumes e.g. beans, peas 176 43.5

  Eggs 175 43.2

Iron knowledge index

  Low 232 57.3

  High 173 42.7

Knowledge of signs/symptoms of anaemia

  Looks pale 179 44.2

  Palpitations 165 40.7

  Headaches 167 41.2

  Dizziness 172 42.5

  Tiredness and easily fatigued 164 40.5

  Swells legs 165 40.7

Anaemia knowledge index

  Low 234 57.8

  High 171 42.2

IFA, iron and anaemia knowledge index

  Low 239 59.0

  High 166 41.0
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Prevalence of anaemia among postpartum women
Two haemoglobin measurements in pregnancy done by the 
health facilities and recorded on the ANC booklets were 
recorded and used to estimate anaemia prevalence in preg-
nancy, Table 4. The mean of the first haemoglobin measure-
ment was 11.36 g/dl with a range of 7.9–14.6 g/dl and the 
mean of  the second measurement was 11.38  g/dl (range: 
6.0–15.7 g/dl). Based on the first and second haemoglobin 
measurements, 29.9% and 40.0% of the women were anae-
mic. Majority of the women were in their first (85.2%) and 
third (89.1%) trimesters for the first and second haemoglo-
bin measurements. Hemoglobin measurements during the 
survey in the postpartum period found 46.7% of the women 
to have anaemia.

Comparing anaemia prevalence in pregnancy and post-
partum period, 26.6% (70) of those not having anaemia 
in the first trimester had developed anaemia in the third 
trimester, and 50.6% (44) of those who were not anaemic 
in the third trimester (n = 214), developed anaemia in 
the postpartum period, Table  5. However, of those who 
were anaemic during the first trimester of pregnancy, 
24.0% (29) had recovered at the time of the third trimes-
ter, and 12.0% (11) of those anaemic in the third trimester 
(n = 92), had recovered in the postpartum period.

Bivariate analysis of risk factors of anaemia 
among postpartum women
At the bivariate level, there was a significant association 
between postpartum anaemia and education (p < 0.001), 
religion (p = 0.043), occupation (p < 0.001), ethnicity 
(p = 0.040), household wealth index (p < 0.001), inter-
pregnancy interval (p = 0.029), minimum dietary diver-
sity-women (p < 0.001), IFA knowledge index (p < 0.001), 
anaemia knowledge index (p < 0.001), and composite IFA, 
iron and anaemia knowledge index (p < 0.001), Table  6. 
Other significant factors were first trimester pregnancy 
anaemia (p < 0.001) and third trimester pregnancy anae-
mia (p < 0.001).

Multivariate analysis of risk factors of anaemia 
among postpartum women
The multivariate analysis showed that the independ-
ent determinants of anaemia in postpartum women in 
Bolgatanga Municipality were minimum dietary diver-
sity-women, composite index of IFA, iron, and anae-
mia knowledge, first pregnancy anaemia and ethnicity, 
Table  7. Women who did not take minimum dietary 
diversity were about 3 times more likely to be anaemic 
compared to those who had taken it [Adjusted Odds 
Ratio (AOR) = 2.96; 95% Confidence Interval (CI): 1.67–
5.25; p < 0.001]. Similarly, women belonging to the low 
composite knowledge index for IFA, iron, and anaemia 
were 3 times more likely to be anaemic compared to those 

Table 4  Haemoglobin measurements and anaemia prevalence during pregnancy and postpartum period (n = 405)

Haemoglobin (g/dl) Anaemia Frequency Percent

First trimester pregnancy Mean 11.36 No 284 70.1

Range 7.9–14.6 Yes 121 29.9

Third trimester pregnancy Mean 11.38 No 243 60.0

Range 6.0–15.7 Yes 162 40.0

Postpartum period Mean 11.84 No 216 53.3

Range 8.2–16.2 Yes 189 46.7

Table 5  Comparison of anaemia prevalence in pregnancy and postpartum period (n = 405)

First trimester pregnancy 
anaemia

Frequency Third trimester pregnancy 
anaemia

Frequency (%) Postpartum anaemia Frequency (%)

No 284 No 214 (75.4) No 170 (79.4)

Yes 44 (50.6)

Yes 70 (26.6) No 11 (37.9)

Yes 18 (62.1)

Yes 121 No 29 (24.0) No 11 (37.9)

Yes 18 (62.1)

Yes 92 (76.0) No 11 (12.0)

Yes 81 (88.0)
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Table 6  Risk factors for postpartum anaemia (bivariate analysis) (n = 405)

Variable Total Postpartum Anaemia Test Statistics

No, Freq (%) Yes, Freq (%)

Maternal age (years) X2 = 2.1; p = 0.350

  18–25 108 52 (48.1) 56 (51.9)

  26–30 145 77 (53.1) 68 (46.9)

  31 +  152 87 (57.2) 65 (42.8)

Education X2 = 36.5; p < 0.001

  None 83 33 (39.8) 50 (60.2)

  Primary 77 39 (50.6) 38 (49.4)

  Secondary 118 49 (41.5) 69 (58.5)

  Tertiary 127 95 (74.8) 32 (25.2)

Marital status X2 = 5.2; p = 0.076

  Single 27 11 (40.7) 16 (59.3)

  Married 360 199 (55.3) 161 (44.7)

  Separated 18 6 (33.3) 12 (66.7)

Religion X2 = 6.3; p = 0.043

  Christian 260 150 (57.7) 110 (42.3)

  Islamic 121 57 (47.1) 64 (52.9)

  Others 24 9 (37.5) 15 (62.5)

Occupation X2 = 33.7; p < 0.001

  Trader 119 57 (47.9) 62 (52.1)

  Agricultural and service worker 111 53 (47.7) 58 (52.3)

  Office, educational and health worker 115 86 (74.8) 29 (25.2)

  Housewife 60 20 (33.3) 40 (66.7)

Ethnicity X2 = 8.3; p = 0.040

  Frafra 246 131 (53.3) 115 (46.7)

  Kusaasi 66 44 (66.7) 22 (33.3)

  Bulisa or Talansi 51 21 (41.2) 30 (58.8)

  Others 42 20 (47.6) 22 (52.4)

Gravidity X2 = 1.1; p = 0.289

  1–3 320 175 (54.7) 145 (45.3)

  4 +  85 41 (48.2) 44 (51.8)

Parity X2 = 0.3; p = 0.590

  1–4 384 206 (53.6) 178 (46.4)

  5 +  21 10 (47.6) 11 (52.4)

Household wealth tertile X2 = 33.6; p < 0.001

  Poorest 137 48 (35.0) 89 (65.0)

  Medium 140 78 (55.7) 62 (44.3)

  Richest 128 90 (70.3) 38 (29.7)

Inter-pregnancy interval X2 = 4.7; p = 0.029

< 24 months 118 53 (44.9) 65 (55.1)

>  = 24 months 287 163 (56.8) 124 (43.2)

Mode of delivery X2 = 0.1; p = 0.791

  Caesarean section 58 30 (51.7) 28 (48.3)

  Spontaneous vaginal delivery 347 186 (53.6) 161 (46.4)

Minimum dietary diversity – women X2 = 52.4; p < 0.001

  No 144 42 (29.2) 102 (70.8)

  Yes 261 174 (66.7) 87 (33.3)

IFA knowledge index X2 = 42.9; p < 0.001

  Low 237 94 (39.7) 143 (60.3)
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belonging to the high category of the composite index 
(AOR = 3.03; 95% CI: 1.67–5.25; p < 0.001). The strong-
est risk factor for anaemia in the postpartum period is 
pregnancy anaemia. Women who were anaemic in the 
first trimester pregnancy were 10 times more likely to be 
anaemic in the postpartum period (AOR = 10.39; 95% CI: 
1.32–6.95; p = 0.009). Moreover, ethnicity of the women 
emerged as an independent determinant of anaemia in 
the postpartum period; Kusaasi women were 65% pro-
tected from anaemia compared to Frafras (AOR = 0.35; 
CI: 0.16–0.75; p = 0.007). The Hosmer–Lemeshow good-
ness of fit test showed that the logistic regression model 
fitted the data well (p = 0.1113).

Discussion
This hospital-based, cross-sectional study determined 
the magnitude of anaemia and its determinants in post-
partum women in Bolgatanga Municipality, Ghana. The 
study found that anaemia in postpartum women is of 
public health significance and its strongest risk factor is 
first trimester pregnancy anaemia.

The magnitude of PPA in our study population based 
on haemoglobin < 12  g/dl (46.7%) is higher than the 
prevalence reported for a group of postpartum women 
in Hohoe, Ghana, (16%) [7] using a cut-off of haemoglo-
bin < 10 g/dl. Our estimate is higher than the magnitude 
of anaemia reported for postpartum women in Ethiopia, 
22.1% among women in a nationally representative study 
using haemoglobin < 12  g/dl [25] and 29% in another 
study using haemoglobin < 10 g/dl [18]; and in Tanzania, 

21.6%, using haemoglobin < 11  g/dl [26]. The rate in the 
study population is however comparable to the rate for 
postpartum women in Kenya (43.8%) with haemoglo-
bin < 12  g/dL [27] but less than what pertains in some 
Asia countries e.g., 60.3% in Myanmar [28], and 66.0% 
[29], and 76.2% [30] in India. These rates are difficult to 
compare as the studies employed different definitions of 
anaemia owing to a lack of international agreement on 
anaemia definition in postpartum women. In addition 
to differences in anaemia cut-offs, postpartum periods, 
diagnostic procedures, populations studied, and socio-
demographic and biomedical factors may explain the dif-
ferences in the PPA rates measured. According to WHO, 
PPA is a severe public health problem in the population 
studied as more than 40% of the population is affected 
[31] warranting immediate intervention. However, it 
is imperative to institute measures that timely identify 
women at risk of anaemia or have anaemia in pregnancy 
and after childbirth for timely and appropriate interven-
tion. An innovative screening protocol implemented in 
Israel that led to a 22% increase in the diagnosis of mod-
erate-severe anaemia [32] could be adapted and used in 
the study area to improve anaemia diagnosis.

Risk factors for PPA in the population studied include 
minimum dietary diversity-women, IFA, iron and anae-
mia knowledge index, pregnancy anaemia, and ethnicity. 
We found that anaemia was more prevalent in women of 
low dietary diversity; in a similar study to ours, anaemia 
among postpartum women was found to be associated 
with low dietary diversity score (DDS) in Tanzania [33]. 

Table 6  (continued)

Variable Total Postpartum Anaemia Test Statistics

No, Freq (%) Yes, Freq (%)

  High 168 122 (72.6) 46 (27.4)

Anaemia knowledge index X2 = 41.1; p < 0.001

  Low 234 93 (39.7) 141 (60.3)

  High 171 123 (71.9) 48 (28.1)

Composite index of IFA, iron and anaemia X2 = 43.2; p < 0.001

  Low 239 95 (39.7) 144 (60.3)

  High 166 121 (72.9) 45 (27.1)

First trimester pregnancy anaemia X2 = 85.7; p < 0.001

  No 284 194 (68.3) 90 (31.7)

  Yes 121 22 (18.2) 99 (81.8)

Third trimester pregnancy anaemia X2 = 109.2; p < 0.001

  No 243 181 (74.5) 62 (25.5)

  Yes 162 35 (21.6) 127 (78.4)

Regularly takes IFA in pregnancy X2 = 0.0; p = 0.909

  No 23 12 (52.2) 11 (47.8)

  Yes 382 204 (53.4) 178 (46.6)
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Consumption of minimum dietary diversity is more likely 
to ensure the availability of non-haem iron, haem iron, 
and ascorbic acid, providing the necessary ingredients for 
haematopoiesis. This finding suggests that, food diversi-
fication may help to reduce the risk of anaemia and pre-
supposes that the promotion of dietary diversity by eating 
foods from at least five groups should be given priority to 
reduce anaemia and other forms of undernutrition.

Mothers with inadequate knowledge on IFA, iron, and 
anaemia had a higher likelihood of getting anaemia. It is 
possible that women with adequate knowledge on ben-
efits and deficiency signs/symptoms of IFA and who 
know iron-rich food sources are more likely to use IFA or 
iron supplements, consume iron-rich foods, and detect 
and promptly treat anaemia. Results from a meta-anal-
ysis showed that pregnant women who had knowledge 
on IFA supplementation or anaemia were more likely to 
comply with IFA supplementation in pregnancy com-
pared to those who had limited knowledge on IFA or 
anaemia [34]. Enhanced knowledge of women on ways 
of identifying risk factors related to anaemia will reduce 
anaemia during pregnancy and in the postpartum period. 
Health education and promotion messages on iron, folic 
acid, and anaemia among pregnant and postpartum 
women should be delivered in a culturally acceptable 
manner using nutrition behavior change communica-
tion strategies. It is when women are equipped with the 
needed knowledge that they can prevent the occurrence 
of anaemia. Educating and providing women with live-
lihoods will empower them to be able to purchase and 
eat adequate nutritious foods that would enhance their 
nutritional and haemoglobin status.

Anaemia magnitude increased from first trimester 
pregnancy to the postpartum period and the strongest 
risk factor for PPA is first trimester pregnancy anaemia. 
Similarly, a study found third trimester pregnancy anae-
mia to be a risk factor of postpartum anaemia [11]. Anae-
mia is difficult to correct, so preexisting anaemia before 
pregnancy, or anaemia in pregnancy may be carried over 
into the postpartum period.

We also found that women belonging to one ethnic 
group are protected from anaemia in the postpartum 
period compared to those of another ethnic group. The 
likely reasons for this observation are unknown, so fur-
ther studies are warranted to explain it.

Strengths and limitations
Most studies on haemoglobin status of women concen-
trate on pregnant women, but a particular strength of 
this study is the assessment of haemoglobin status in 
both pregnancy and postpartum period in a cohort of 
mothers. Even though the study reports on the preva-
lence of anaemia in pregnancy and postpartum period, 
the haemoglobin measurements in pregnancy were 
recorded from the ANC cards and not estimated by the 
researchers, unlike the haemoglobin measurement for 
the postpartum period. Like any cross-sectional, ques-
tionnaire-based, observational study, the study investi-
gated association and not causation and cannot rule out 
recall bias as it relied on the responses of the mothers. 
Finally, postpartum haemorrhage, which is an important 

Table 7  Multivariate analysis of factors associated with anaemia 
among postpartum women (n = 405)

Characteristics Adjusted 
Odds 
Ratio

95% 
Confidence 
Interval

P-value

Postpartum anaemia

  Education

    None 1.45 0.42–4.98 0.560

    Primary 1.04 0.30–3.65 0.946

    Secondary 1.79 0.61–5.20 0.287

    Tertiary 1.00

  Religion

    Christian 1.00

    Islamic 1.74 0.94–3.24 0.080

    Others 2.62 0.87–7.86 0.087

  Occupation

    Trader 0.47 0.16–1.44 0.189

    Agricultural or service worker 0.70 0.22–2.23 0.546

    Office, educational or health 
worker

1.00

    Housewife 0.70 0.21–2.28 0.551

  Ethnicity

    Frafra 1.00

    Kusaasi 0.35 0.16–0.75 0.007

    Builsa or Talensi 1.59 0.72–3.49 0.250

    Others 1.48 0.64–3.40 0.361

  Household wealth tertile

    Poorest 0.92 0.42–2.01 0.828

    Medium 0.81 0.39–1.66 0.559

    Richest 1.00

  Inter-pregnancy interval

     < 24 months 1.49 0.84–2.64 0.173

     >  = 24 months 1.00

  Minimum dietary diversity – women

    No 2.96 1.67–5.25  < 0.001

    Yes 1.00

  Composite knowledge index of IFA, iron and anaemia

    Low 3.03 1.32–6.95 0.009

    High 1.00

  First trimester pregnancy anaemia 

    No 1.00

    Yes 10.39 5.65–19.11  < 0.001
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determinant of postpartum anaemia, was not measured. 
Despite these limitations, we believe that this study pro-
vides important baseline data on postpartum anaemia in 
Ghana.

Conclusions
Anaemia is prevalent in postpartum women and its risk 
factors are minimum dietary diversity, knowledge on 
IFA, iron and anemia, pregnancy anaemia and ethnic-
ity. Nutrition counselling and intervention in pregnancy 
and after delivery are warranted to reduce the burden 
of anaemia in this population. Currently, most ante- and 
postnatal clinics in small health facilities in Ghana are 
managed by health care providers who may not be ade-
quately trained to offer individualized medical nutrition 
therapy to pregnant and lactating mothers. Nutrition-
ists and dietitians should be assigned at all levels of the 
health system, especially for maternal and child health 
services, to promote a multidisciplinary approach in 
the prevention and management of anaemia. Frontline 
health care workers providing antenatal care services 
should receive regular in-service training to improve 
nutrition screening, assessment, and interventions to 
prevent and manage anaemia among pregnant and post-
partum women.
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