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Objective: This study aimed to study the association of different modern contraceptive
methods and anemia on women of childbearing age.

Methods: The study was conducted based on secondary data from Ethiopia demographic
and health surveys (EDHS) in 2016. The study included 12,981, women of childbearing age.
The dependent variable is anemia which was defined based on the level of hemoglobin
concentration, and was classified as non-anemic (above 12 g/dL) or anemic (below 12 g/dL).
The association between anemia with modern contraceptive method and BMI was analyzed
using a logistic regression model.

Results: A total of 12,891 non-pregnant women were recruited for this study, 26.3% (95% CI:
25.9 to 27.1) had anemia, and hemoglobin level was 12.9 + 1.7. The current use of modern
contraceptives has substantially reduced the odds of anemia by 50% compared with non-users.
Compared to barrier methods, individual modern contraceptive use showed higher odds ratio
of, oral contraceptive pills (OCP) 0.6 (95% CI: 0.45 to 1.12), injectables 0.59 (95% CI: 0.24 to
1.79), implant 0.72 (95% CI: 0.60 to 0.86) and significantly reduces the risk of anemia. In
addition to the contraceptive method, BMI found to improve anemia and the underweight
women showed significant effect on an anemia (OR 2.20 (95% CI 1.58-2. 62)) P = 0.000.
Conclusion: The use of hormonal contraceptive methods reduces anemia among women of
childbearing age. Moreover, there is an association between BMI and anemia.
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Introduction

The growth rate of the world population was estimated at 1.13%, which accounts
for about 80 million people recorded every year.! According to the United nation, in
2025, approximately the world population will increase from 7.4 billion in 2016 to
8.1. Developing countries will contribute to most of this growth, with more than
half from Africa.? In every country, the reproductive rate is a determinant factor for
the human development index (HDI), affecting life expectancy, education, per
capital income, and other indicators.’ Furthermore, Globally, and particularly in
sub-Saharan African countries, abortion of unwanted pregnancies create
a significant problem in the health delivery system and constitute one of the leading
cause of maternal mortality.* Sub-Saharan Africa faces the world’s most serious
population and reproductive health challenges, including the highest maternal
mortality rates, population growth, total fertility, and achieved family planning

needs. Ethiopia is one of Africa’s most populous countries, with only about 23%
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of women of reproductive age using contraception, which
is still low enough to affect fertility, following Nigeria and
Egypt.’” Family planning helps anticipate and prevent
approximately 2.7 million infant deaths and the loss of
60 million health lives in a year.® It helps to avoid unin-
tended pregnancy, abortion and to have enough space
between childbirth.”®

The modern methods have been the most acceptable
and cost-effective approaches for promoting reproductive
health and encouraging socio-economic development
around the globe.’ To reduce fertility and mortality rates,
providing access to affordable family planning (FP) meth-
ods is a significant step in helping countries move toward
a demographic transition."”

Currently, modern contraceptive methods by married
Ethiopian women have steadily increased over the last 15
years, rising from 6% in 2000 to 35% in 2016. Injectables
use has grown the most, from 3% in 2000 to 23% in 2016,
followed by implant use, which has increased from less
than 1% in 2000 to 8% in 2016 region.'' Anemia is one of
the critical nutrition problems and remains a massive chal-
lenge for human health and social and economic develop-
ment in developing countries.'”> Moreover, anemia is
a significant public health problem among women of
reproductive age that has prolonged adverse health out-
comes and affects social and economic development if not
taken too seriously in developing countries. According to
the WHO report in 2011, around 2.7 billion people,
approximately 43% of the global population, were affected
by anemia, most of whom were preschool children, preg-
nant women, and women of reproductive age.'®> Generally,
38% of pregnant women and 29% of women are anemic
globally, while 46% of pregnant women and 39% of
women are typically anemic in the Sub-Saharan Africa
(SSA) region."!

Generally, contraceptive methods were shown to posi-
tively affect the hemoglobin level in women differently.'*
Since the contraceptive method reduces the number of
pregnancies and gives space between them, it is recog-
nized as positively impacting lowering Also, modifying
the status of hemoglobin level and reducing the risk of
anemia is dependent on the individual choice of
a contraceptive method.'” For example, the use of oral
contraceptives with iron supplements was found effective
in preventing iron-deficiency anemia.'®

The prevalence of overweight and obesity in population
has reached epidemic percentages,
650 million adults

and currently >
are either overweight or obese

WHO indicated that 67.9% of adult
Americans were overweight and 36% adults were obese in

worldwide.!”

2017. Being underweight is the sign of inadequate consump-
tion of micronutrients, and these individuals are vulnerable to
anemia.'® Even though several studies have been done on the
association between anemia and BMI, but the result was
inconsistent. One study reported a positive association
between anemia and BMI'® whereas other different studies
showed a negative association between anemia and adult
women’s BMI?*??  Additionally, some other studies
revealed that there is no association between anemia and
BMIL>*?* Anemia is not an uncommon condition among
women of childbearing age worldwide. Contraception,
which is the planning of giving space between births, is
believed to beneficial in reducing the anemia in this group
of women. However, although some studies are elucidating
the connection between the use of contraceptive methods and
anemia, the relationship between BMI and anemia is not
clear. Moreover, data are scarce in this regard, mainly in
the Africa continent and specifically in Ethiopia. Therefore,
this study aimed to investigate the association of modern
contraceptive methods and BMI with anemia in non-
pregnant Ethiopia women of childbearing age. The outcome
of this study could help policymakers and governmental and
non-governmental groups understand the scope of the pro-
blem and the potential causes of anemia so those intervention

strategies can be devised.

Method

Study Design and Population
Data were driven from the 2015/16 Ethiopia demographic
and health survey (EDHS). The survey was conducted with
nationally representative samples from all regions of the
country. The collected information includes social, beha-
vioral, and demographic indicators, including health status
and reproductive health issues, from women aged 15-49.
Data were downloaded from the DHS website and displayed
in the statistical package (SPSS version 22 IBM US) format.
After pregnant women, menopausal women, postpartum
ammonia, those missing data on anemia, and contraceptive
use were excluded, 12,981 women of childbearing age were
included in the analysis. Figure 1 shows a detailed flow
diagram of the data selection procedure. The primary out-
come variable was anemia and the predictor variables were
modern contraceptive use and BMI and was restricted to

women who were not currently pregnant.
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Figure | Flow diagram of exclusion of women of childbearing age to the study.

The EDHS define modern contraceptive use as women
childbearing age 15-49 who say they have used at least one
of the following modern contraceptive methods: contracep-
tive pills, implants, male condoms, male and/or female
sterilization, injectables, intrauterine contraceptive devices
(IUDs), and the lactational amenorrhea method (LAM).

Study Variables

Dependent and Independent Variables

The main outcome of this study was anemia. The anemic
status of women was defined based on the level of hemoglo-
bin concentration, and was classified as non-anemic (above
12 g/dL) or anemic (below 12 g/dL) and is dichotomous with
“0” denoting non-anemic or “1” is anemia.”” The indepen-

dent variables were a contraceptive method and BMI.

Covariates

The socio-demographic characteristics such as (women
age, educational status, marital status, and the number of
children, household members, smoking and household
characteristics (residence and wealth status) are used as
variates in this study.

Data Analysis

SPSS version 22 IBM US was used for all statistical ana-
lyses, including descriptive and regression models. The data
was weighted before analysis to accommodate for the com-
plex sampling design of the surveys. Data weights were
estimated based on sampling weights designed to ensure
representativeness at country level. Since all variables were
categorical, Pearson’s Chi-squared test was used to analyze
the relationships between the variables. The mean hemo-
globin was compared across users of different contraceptive
methods using one-way ANOVA. The logistic regression
model was used to analyze the association of anemia with
modern contraceptive methods and BMI. Confounding
variables were identified (women age, educational status,
marital status, and the number of children, household mem-
bers, smoking and household characteristics (residence and
wealth status) and adjusted during analysis. The statistical
differences were significant with p < 0.05.

Ethical Considerations
The original Demographic health survey (DHS) data were
collected following international and national ethical

Open Access Journal of Contraception 2022:13

https: 3

Dove:


https://www.dovepress.com
https://www.dovepress.com

Teshome et al

Dove

guidelines by DHS ethical committee for this study. The
researchers registered to use the recode data files of the
2015-16 EDHS with SPSS after receiving approval from
the DHS program.

Result

Out of the 12,981 childbearing women that were included
in our analysis, 22.7 (95% CI: 21.5-23.9) women used at
least one of the modern contraceptive methods. Table 1
shows detailed statistics about these women. Following
stratification of the data according to maternal age, the
lowest was (23%) the prevalence of anemia was identified
among teenagers (15-19 years), while the highest was
29.5% among older (40—45 years) women. When consid-
ering the type of residence of women who live in rural
areas (19.4%) are more anemic than in urban areas
(29.9%). Anemia showed the highest (33.5%) prevalence
among those women who were not educated, and it was
lowest (14.6) among those women whose level of educa-
tion was higher than the secondary education. Marital
status revealed that married women were highly (30.0%)
anemic than their counterparts. 31.6% of underweight
women were anemic and followed by 25.3% of normal-
weight women. The highest prevalence (41.1%) was
observed among the lowest wealth quintile, and the lowest
prevalence (18.8%) was among the richest quintile group.
Concerning contraceptive method women, those women
who used the modern contraceptive methods had less
anemia compared to non-users. Moreover, anemia was
also found to decrease with an increase in BMI, as the
lowest prevalence (20.7) of anemia was found in those
women with a BMI of 25 kg/m2 and over. In comparison,
the highest prevalence (33.5) in women was BMI lower
than 18.5 kg/m2. Table Supplementary 1 shows in the

crosstab the association of contraceptives, BMI, and
anemia.

Table 2 demonstrates the fertility and contraceptive use
patterns among childbearing age women. Concerning the total
number of children ever born or parity, among different
women categories, those who had from 5 to 18 children
were found to have a higher (34.1%) rate of anemic compared
with those who have no children having the lowest (20.3) and
the prevalence of anemia increases with increasing parity.
Accordingly, those women who gave birth to 3 and above
children in the past five years were more anemic (48.1%) than
those who had not given birth (21.5%). Furthermore, among
those women who gave 1 or more delivery in the recent 1-year,
women (36.9%) had anemia. Concerning contraceptive

Table | The Association Between Anemia and Basic
Characteristics of the Study Population
Variables Anemia
No Yes P-value
Age
15-19 2339 (24.5) 708 (20.7)
20-24 1742 (18.2) 583 (17.1)
25-29 1628 (17.0) 638 (18.7)
30-34 1271 (13.3) 531 (15.5)
35-39 1152 (12.0) 448 (13.1)
4044 804 (8.4) 310 (9.1)
4549 627 (6.6) 200 (5.9) 0.000
Residence
Urban 3573 (37.4) 859 (25.1)
Rural 5990 (62.6) 2559 (74.9) 0.000
Education
No education 3786 (39.6) 1911 (55.9)
Primary edu. 3420 (35.8) 1008 (29.5)
Secondury edu 1529 (16.0) 358 (10.5)
Higher edu 828 (8.7) 141 (4.1) 0.000
BMI
<185 2199 (23.0) 1015 (29.8)
18.5-24.9 6151 (64.6) 2087 (61.2)
225 1178 (12.4) 307 (9.0) 0.000
Marital status
No 4274 (44.7) 1151 (33.7)
Yes 5289 (55.3) 2267 (66.3) 0.000
Wealth
Poorest 1851 (19.4) 1289 (37.7)
Poor 1221 (12.8) 458 (13.4)
Middle 1272 (13.3) 414 (12.1)
Richer 1381 (14.4) 371 (10.9)
Richest 3838 (40.1) 886 (25.9) 0.000
Smoking
No 9489 (99.2) 3388 (99.1)
Yes 74 (0.8) 30 (0.9) 0318

Note: N is given in percentage (n%).

methods, anemia was found in (30.1%) non-users women
compared to (18.8%) current users. Besides, in terms of the
contraceptive method used, those who use the modern contra-
ceptive method had less prevalence of anemia (18.9%).

In comparison, a higher prevalence was observed
It should be noted that
a lesser (14.5) anemia was found in those women using

among non-users (28.7%).

the traditional method. Among those women using contra-
ceptive methods, the highest anemia (55.6%) was reported
in those using female sterilization and followed by those
using an intrauterine device (27.6%), while the least
(16.6%) was among those women using the injection
method.
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Table 2 Anemia and Birth Status and Contraceptive Use Pattern
Among Women of Reproductive Age in Ethiopia

Anemia

No Yes P-value
Children ever born
0 3680 (38.5) | 938 (27.4)
1-2 2211 (23.1) | 760 (22.2)
34 1554 (16.3) | 623 (18.2)
5-18 2118 (22.1) | 1097 (32. 1) 0.000
Number of births in the past 5
years
No births 5669 (59.3) | 1553 (45.4)
I 2523 (26.4) | 953 (27.9)
2 1164 (12.2) | 720 (21.1)
3 or more 207 (2.2) 192 (5.6) 0.000
Number of births in the past
I year
No births 8288 (86.7) | 2673 (78.2)
| or more 1275 (13.3) | 745 (21.8) 0.000
The pattern of contraceptive use
Never used 5636 (58.9) | 2426 (71.0)
Used before last birth 655 (6.8) 244 (7.1)
Used since last birth 727 (7.6) 160 (4.7) 0.000
Currently using 2545 (26.6) | 588 (17.2)
Method
No use 7018 (71.3) | 2830 (28.7)
Traditional 71 (85.5) 12 (14.5)
Modern 2474 (81.1) | 576 (18.9) 0.000
Modern contraceptive use
Barrier 35 (0.4) 8(0.2)
Pills 180 (1.9) 42 (1.2)
Intrauterine device 130 (1.4) 50 (1.5)
Injections 1503 (15.7) | 299 (8.7)
Female sterilization 12 (0.1) 15 (0.4)
Implant 591 (6.2) 155 (4.5)
Other methods* 94 (1.0) 19 (0.6) 0.000

Note: *Includes male sterilization and emergency contraception, n%.

Presented in Table 3 below is the use of contraceptive
methods about the status hemoglobin status of the women.
The result did not show any significant association
between hemoglobin level and contraceptive methods
when comparing the group using traditional women who
were not using any contraceptive method and the tradi-
tional method. However, on the other hand, a one-way
analysis of variance shows that the hemoglobin level of
modern contraceptive users (13.1£1.5 g/dl) was substan-
tially higher than the corresponding values of non-users
(12.65 + 1.8g/dl). Moreover, the hemoglobin level of
current contraceptive users (13.1+1.5 g/dl) was much
higher than non-users (12.5 + 1.8g/dl). Regarding different
modern contraceptive methods, only female sterilization

showed the most negligible hemoglobin value (11.9 +1.8
g/dl). There was no significant association between hemo-
globin level and other types of modern contraceptive use.

After the confounding was adjusted, the result indi-
cated that modern contraceptive use was 50% less likely
to have anemia than non-users. Similarly, for the pattern of
contraceptive uses, adjusted odds ratios were 0.5 (95% CI;
0.45-0.56), 0.6 (95% CI; 0.46-0.67), and 0.6 (95% CI;
0.49-0.96) for the group’s women that used before last
birth, used since previous birth and currently using,
respectively.

The adjusted logistic regression analysis identified that
the odds of anemia were substantially reduced by almost
40% among those who used pills (AOR=0.60 (95% CI:
0.76-1.12)), injections (AOR=0.059 (95% CI: 0.24-1.79)),
and implants (AOR=0.72 (95% CI: 0.60—0.86)) users com-
pared to barrier method users. Conversely, no significant
reduction in anemia was observed among users of IUD,
female sterilization, and other modern methods.

Furthermore, the results in Table 3 showed a positive
association between BMI and anemia. The odds ratio of
underweight before adjustments of confounders were (OR
1.12 (95% CI 1.01-1. 78)) P = 0.002; and after the con-
founders were adjusted, the underweight women showed
a significant effect on anemia (OR 2.20 (95% CI 1.58-2.
62)) P = 0.000. And the result illustrated that there was no
association between overweight women and anemia.

Discussion

In the present study, we demonstrated a robust positive
association between modern contraceptive methods and
anemia and hemoglobin levels. This study showed that
some modern contraceptive methods such as; pills, injec-
tions, and implants showed less anemia among women of
childbearing age in Ethiopia. Besides, our result depicts
a common effect of BMI on hemoglobin level.

In this study, the result identified among current users
of pills, the odds ratio of 0.6 (95% CI: 0.45 to 1.12), of
anemia which indicates the risk of anemia was reduced by
40% compared with users of the barrier method. Similarly,
other studies based on DHS data of sub-Sahara countries
elucidate that the use of oral contraceptive pills (OCP)
reduces the odds of anemia by 38%.2° Moreover, Saverio
and his colleagues reported in a study of low and middle-
income countries, the duration of OCP use increases, the
odds of anemia among OCP were reduced from 32% to
44% for at least 6 months and 2 or more years,
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Table 3 Contraceptive Use, BMI, and Hemoglobin Status Among Women of Childbearing Age

Mean (£SD) Hemoglobin (g/dl) COR AOR
Total population 128 + 1.7
Method OR 95% CI P-value OR 95% ClI P-value
No use 12.65+1.8 | 1.00
Traditional 132+ 13 0.5 0.22-0.77 0.005 0.6 0.29-1.02 0.058
Modern 13.1 £ 1.5 0.54 0.52-0.63 0.000 0.5 0.49-0.61 0.000
Pattern of contraceptive use
Never used 125+ 1.8 | |
Used before last birth 127 £ 1.6 0.5 0.48-0.59 0.000 0.5 0.45-0.56 0.000
Used since last birth 13.1 £ 1.5 0.5 0.42-0.611 0.000 0.6 0.46-0.67 0.000
Currently using 13.1 £ 1.5 0.86 0.74-1.01 0.067 0.62 0.49-0.96 0.017
Modern contraceptive use
Barrier 132+ 15 | |
Pills 13.1 £ 1.4 0.6 0.41-0.81 0.002 0.6 0.45-1.12 0.013
Intrauterine device 129 £ 1.6 1.05 0.68-1.32 0.778 1.05 0.89-1.24 0.704
Injections 13215 0.5 0.43-0.56 0.000 0.59 0.24-1.79 0.000
Female sterilization 119+18 3.0 1.45-6.63 0.004 1.43 1.17-1.75 0.062
Implant 13.1 £ 1.6 0.6 0.54-0.78 0.000 0.72 0.60-0.86 0.009
Other method 13.1 £ 1.6 0.5 0.31-0.82 0.006 1.65 1.38-1.99 0.070
BMI
18.5-24.9 128 + 1.7 [
<185 1.1 £1.2 1.12 1.01-1.78 0.002 2.20 1.58-2.62 0.000
225 136 £ 1.9 0.87 1.01-1.78 0.456 0.95 0.8-1.16 0.954

Note: Adjusted for household wealth index, age, total children ever born, educational status, marital status, place of residence (urban/rural), household size.

Abbreviations: COR, crude odds ratio; AOR, adjusted odds ratio.

respectively.'® Another study reported that the use of OCP
showed an improvement in hemoglobin levels among ane-
mic women, especially after long-term use.”’

In line with the study by Samson and his colleague,*®
our research revealed that the odds of anemia were 0.59
(95% CI: 0.24 to 1.79) and reduced by 41% for injections
users compared with other barriers type users. Similarly,
the same study demonstrated that those women who use
injectables for a prolonged time, like a year or more, were
associated with a reduction of anemia.”® We observed
a 38% reduction in the odds of anemia among implant
users than counterparts; parallel to this study, the use of
implants was also found to minimize the level of anemia
by 37% among childbearing age women.”® Most of the
implant users do not have a consistent menstrual cycle and
frequently change, with lighter and fewer bleeding days;
thus, infrequent or missing the period might be the reason
for the reduction of anemia.

Regarding IUD, the results of our study revealed that
there was no significant difference in the amount of hemo-
globin level and no association between IUD and anemia.
Inconsistent with this study, the use of the copper intrau-
terine device (cu-IUD) was shown to cause massive bleed-

ing and concomitantly enhanced the risk of anemia.?®

Our study also evaluated the effect of BMI on anemia, and
the result showed a positive association with anemia. Notably,
underweight non-pregnant women showed a significant
impact on anemia, compared to normal-weight women; under-
weight non-pregnant women were 2.20 times more likely to
have anemia. Consistent with our findings, a study also con-
firmed that underweight non-pregnant women of childbearing
age were 4.07 times more probably to have anemia than those
with BMI > 18.5 kg/m?.?° Similarly, other results showed that
compared to overweight/obese women, those normal weight/
underweight women were more likely to suffer from anemia.'®

The study’s strength is that large-scale and nationally
representative data from different regions of the countries
where anemia is a public health problem. DHS question-
naires are standardized and pretested to ensure compar-
ability over time and across populations. However, this
study had some limitations and possible biases to this
study. As the survey was conducted in 2016, the preva-
lence of anemia and BMI status might have changed since
then. The findings can also be affected by selection bias as
there is no guarantee that the characteristics of the contra-
ceptives’ users had been the same at baseline. Besides, the
DHS dataset does not present all necessary information
about the contraceptives used by the individuals.
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In conclusion, the present study identified that using

modern contraceptive methods, especially hormonal con-

traceptive use such as Pills, implants, and injections,

reduces the risk of anemia in women of childbearing age

from Ethiopia. Besides, our result highlighted the positive

association between BMI and better hemoglobin levels.
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