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Abstract
Objectives Anemia constitutes a major public health problem in low- and middle-income countries. The
purpose of this study was to examine the individual and combined in�uence of high-risk fertility behavior
on anemia among reproductive age women in Ethiopia.

Methods Secondary data analysis was conducted using a nationally representative sample of women
aged 15-49 years from the 2016 Ethiopia Demographic and Health Survey (n=5799). Anemia status was
the outcome of interest. Maternal high-risk fertility behaviors were measured using maternal age at
delivery, birth order and birth interval. Descriptive statistics and multivariable regression models were
performed.

Results Overall, 28.7% of women had anemia and 71.4% experienced at least one high-risk fertility
behavior. In the multivariable model, there was a signi�cant interaction between high-risk fertility behavior
and place of residence on anemia. Women with any high-risk fertility behavior were more likely to have
anemia than women without any high-risk fertility behavior. However, the strength of association differed
by place of residence (AOR: 2.68; 95% CI, 1.26-5.67 for urban and AOR: 1.27; 95% CI, 1.01-1.61 for rural
residents). Single high-risk fertility behavior was signi�cantly associated with anemia only among urban
residents (AOR: 2.65; 95% CI, 1.20-5.83). Multiple high-risk fertility behavior signi�cantly increased the
odds of anemia, with stronger association among urban residents (AOR: 2.82; 95% CI, 1.14-6.95) than
rural residents (AOR: 1.56; 95% CI, 1.11-2.19).

Conclusions Place of residence moderated the relationship between high-risk fertility behaviors and
anemia. Our �ndings suggest the need for context-speci�c strategies and interventions to prevent
anemia.

Introduction
Anemia, or low concentration of hemoglobin, constitutes a major public health problem in low- and
middle-income countries (LMICs) with signi�cant consequences for human health as well as social and
economic development [1]. It affects over 528 million women of reproductive age worldwide; of which
38% occur in Africa. It is estimated that 29% of non-pregnant women (496 million) and 38% of pregnant
women (32 million) have anemia [2]. As a low-income country, Ethiopia shares the burden of the
problems of anemia. According to WHO report in 2011, the prevalence of anemia in Ethiopia is 19% and
23% for non-pregnant and pregnant women, respectively [2].

Anemia is considered as largely preventable and easily treatable, and strategies for its prevention and
control are well documented. However, it remains a common cause of morbidity and mortality [3]. Anemia
in women adversely affects both their productive and reproductive capabilities [1]. Anemia contributes to
approximately 20% of maternal deaths [4]. Thus, reducing anemia is recognized as an important
component of women’s health, and becomes the second global nutrition target for 2025 calls for a 50%
reduction of anemia among reproductive age women [5].
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Previous studies have identi�ed several socio-demographic, economic and nutritional risk factors of
anemia, speci�cally among women of reproductive age [6, 7]. Maternal high-risk fertility behavior, broadly
in the form of too early or too late childbearing age, closely spaced birth and too many births, is one of
the bio-demographic risk factors that could affect women’s health. In Ethiopia, childbearing begins early.
More than one-third (34%) of women age 20–49 give birth by age 18 and 11% of adolescent girls age
15–19 are already mothers or pregnant with their �rst child. Additionally, Ethiopia has a high level of
parity, and one in �ve births (20%) occurs with an interval of < 24 months after the preceding birth [8].

Various studies have identi�ed determinants of maternal high-risk fertility behavior that are associated
with anemia among women [9–12]. Previous studies have reported that high parity and short intervals
between pregnancies were signi�cant predictors of anemia among women [11, 12]. A study in India found
that early childbearing, before 18 years of age, is negatively associated with anemia level [9]. Another
study from the United States also found that pregnant women aged 35 and older were more likely to
experience medical complications including anemia compared to women less than 35-year-old [10].

The majority of studies have assessed a subset of maternal high-risk fertility behavior individually. A few
studies analyzed outcomes associated with the combined in�uence of maternal high-risk fertility
behaviors [13, 14]. Yet, such studies are limited in the African context. The development of effective
prevention programs requires a better understanding of the individual and combined in�uences of
maternal high-risk fertility behavior on anemia. The objective of the present study, therefore, was to
examine the association between maternal high-risk fertility behavior and anemia among women of
reproductive age in Ethiopia. We hypothesized that women exposed to maternal high-risk fertility behavior
would be more likely to have anemia.

Methods
Data sources

A secondary data analysis was conducted using the 2016 Ethiopia Demographic and Health Survey
(EDHS) [15].  The EDHS was conducted under the auspices of the Federal Ministry of Health (FMoH) and
the Ethiopian Public Health Institute (EPHI), implemented by the Central Statistical Agency (CSA) and
supported by ICF International, USAID, UNICEF, the World Bank, United Nation Population Fund (UNFPA)
and UN Women [15].

The EDHS collected information from a nationally representative sample including both men and women
to provide up-to-date estimates of demographic and health indicators. Data were collected using a
probability-based two-stage strati�ed random sampling design. Data collection took place over a 5.5-
month period from January to June 2016. A detailed information on the methodology is available in the
EDHS report [15].

Study population and sample size
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The sampling frame for the current study consisted of 10640 women aged 15-49 years who undergone
anemia testing. After excluding women with missing data on high risk fertility behavior (n=1742) or any
of the other covariates assessed in the current study (n=3099), 5799 women were retained for the �nal
analysis.

Study variables

Outcome of Interest: Anemia status

Anemia status of women aged 15-49 years was the outcome of interest in the current study. Anemia cut-
off points used in the EDHS were those recommended by WHO. For non-pregnant women, any anemia
was de�ned as Hb<12 g/dl, and for pregnant women as <11 g/dl [16]. Blood samples were taken from a
�nger prick and analyzed using a HemoCue analyzer. Hemoglobin levels were adjusted for cigarette
smoking and altitude. Detailed procedures are explained elsewhere [15]. Anemia was used as a
dichotomous variable (no, yes) instead of using a continuous hemoglobin concentration.

Exposure variable: Maternal high-risk fertility behavior

The exposure variable of the current study was maternal high-risk fertility behavior. The de�nition of high-
risk fertility behavior adopted by the 2016 EDHS was applied [15]. High-risk fertility behavior was
constructed using four different variables; (i) mother aged < 18 years at the time of delivery; (ii) mother
aged > 34 years at the time of delivery; (iii) mother of a child born after a short birth interval (<24 months);
and (iv) mother of high parity (> 3 children). The presence of one of the four conditions was termed a
single high-risk fertility category. Combinations of two or more conditions were referred to as multiple
high-risk category.

Three exposure variables were used for the current analysis: (i) any high-risk fertility behavior vs. none; (ii)
exposure to different categories of high-risk fertility behaviors v. none (categorized as exposure to single
high-risk category vs. none and multiple high-risk categories vs. none); and (iii) the speci�c types of high-
risk fertility behaviors v. none.

Covariates:

Several variables that are theoretically and empirically linked to anemia [6, 7] were included in the current
analysis such as: maternal age (15–24, 25-34, 35-49), education (no education, primary, secondary or
higher), occupation (no, yes), residence (urban, rural), number of household members (1-4, 5-6,  ≥7),
wealth index (poor, middle, rich), religion (non-Muslim, Muslim), body mass index (underweight, normal,
overweight/ obese), current use of contraception (none, hormonal, barrier, physiological methods),
pregnancy intention (intended, unintended), type of delivery (normal, cesarean), iron taken during
pregnancy (no, yes) and maternal decision-making autonomy.

The household wealth index was used as an indicator to estimate the poverty-wealth status of
households in the EDHS. It was calculated based on ownership of selected assets, such as televisions
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and bicycles, materials used for housing construction, and types of water source and sanitation facilities.
The household population was then divided into �ve groups: �rst quintile (poorest), second quintile
(poorer), third quintile (middle class), fourth quintile (richer), and �fth quintile (richest) [15]. In the current
study, women were classi�ed as poor if they belonged to the �rst or second wealth quintile, middle if they
belonged to the third quantile, and rich if they belonged to fourth and �fth quintile. 

Body mass index was de�ned as weight in kg divided by the square of height in m. Body mass index
categories were underweight (<18.5), normal (18.5–24.9) and overweight/obese (≥25).  Contraceptive
methods that include pills, injections and implants were categorized as hormonal methods. IUD, condoms
and female sterilization were classi�ed as barrier methods. IUD was considered as a barrier method due
to lack of data on the type of IUD (i.e. copper and hormonal IUDs). Physiological methods included
periodic abstinence, withdrawal, lactational amenorrhea (LAM) and standard days method (SDM).

Women’s decision-making autonomy was measured by women’s participation in household decision
making. Women were considered to participate in household decisions if they make decisions alone or
jointly with their husband in all three of the following areas: (i) the woman’s own health care, (ii) major
household purchases, and (iii) visits to the woman’s family or relatives [15].

Frequency distribution and descriptive statistics (mean ± standard deviation) were used to describe the
characteristics of the study participants. Bivariate analysis using Rao-Scott Chi-Square test was
performed to analyze the study participants according to their anemia status and high-risk fertility
behavior. Three fully adjusted logistic regression models were created to analyze anemia status and each
model contained a different fertility risk predictor (any vs. no risk; separate effects of single high-risk,
multiple high-risk vs. no risk; speci�c types of high-risk vs. no risk). 

Pairwise interactions between high-risk fertility behavior and each covariate were performed to examine
differences in the relationship between high-risk fertility behavior and anemia status across different
categories of covariates. There was a signi�cant interaction between residence and high-risk fertility
behavior on anemia status. Multivariable adjusted logistic regression models were performed to examine
the independent association of high-risk fertility behavior on anemia status strati�ed by residence. All the
covariates were entered simultaneously into all of the regression models.

Since the sampling design of EDHS was complex, sample weight (weighted frequency and weighted
percentage) was used for all analysis to give accurate estimates for the population parameters.
Statistical testing was performed using SAS University Edition for Windows (SAS Institute Inc., Cary, NC,
USA.). Two-tailed p value < 0.05 was considered statistically signi�cant.

Ethical considerations

The EDHS received government permission, used informed consent and assured participants of
con�dentiality. The data was downloaded after the purpose of the study was justi�ed and approved by
the DHS program. The current study was considered exempt from a full review because it was based on
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an anonymous public use of a secondary dataset with unidenti�able information on the survey
participants. 

Results
Across the studied sample, 28.7% had anemia and 71.4% experienced high-risk fertility behaviors; with
43.1% falling into a single high-risk category and 28.3% falling into a multiple high-risk category. The
mean age of the study participants was 30.76 ± 0.16 years, more than two-thirds of them (69.9%) had no
formal education and the majority (90.3%) were rural residents. Other characteristics of the study
participants are demonstrated in Table 1. Rural residence, poor wealth index, being Muslim, underweight
and experiencing high-risk fertility behavior were signi�cantly associated with anemia. While higher
education, currently-working, hormonal contraceptive use and iron supplementation during pregnancy
were inversely associated with occurrence of anemia (Table 1). All the covariates evaluated in the current
study were found to signi�cantly affect the potential for a high-risk birth, except occupation and body
mass index (Table 2).

In the multivariable model, there was a signi�cant interaction between place of residence and high-risk
fertility behavior on anemia status among women. Table 4 presents the association between high-risk
fertility behavior and anemia strati�ed by the type of place of residence. In both urban and rural areas,
women with any high-risk category were signi�cantly more likely to have anemia than women not in any
high-risk category. However, the association was stronger among women residing in urban areas (AOR:
2.68; 95% CI, 1.26–5.67 for urban residents and AOR: 1.27; 95% CI, 1.01–1.61 for rural residents). Single
high-risk category was signi�cantly associated with the likelihood of anemia among urban women only
(AOR: 2.65; 95% CI, 1.20–5.83), while multiple high-risk category was found to signi�cantly increase the
odds of anemia among both urban (AOR: 2.82; 95% CI, 1.14–6.95) and rural (AOR: 1.56; 95% CI, 1.11–
2.19) women (Table 4), although the association was stronger among women residing in urban areas.

Discussion
In a nationally representative sample of Ethiopian women of childbearing age, place of residence
moderated the association between high-risk fertility behavior and anemia. This association is
independent of potential confounders including maternal age, education, occupation, number of
household members, wealth index, religion, BMI, current use of contraception, pregnancy intention, type of
delivery, receipt of iron supplement during pregnancy and maternal decision-making autonomy.

In the current study, more than one-quarter of Ethiopian women of reproductive age were anemic. With
reference to the WHO cutoff points [2], the magnitude indicates moderate public heath signi�cance of
anemia in Ethiopia. Anemia is a multi-causal problem originating from both individual and community
levels. The cultural contexts of the community in which individuals live in�uence their dietary behavior,
such as food taboo. Food taboo prohibits eating certain food items most of which are nutritious, resulting
in poor nutritional outcomes [17]. In Ethiopia, several studies reported the existence of pervasive



Page 7/17

pregnancy-related food taboos and myths, which might be contributing to the burden of maternal anemia
in the country [18, 19]. Ethiopian pregnant women avoid certain food items for a range of reasons; some
associated with pregnancy outcome and birthing process and others to avoid undesirable aesthetic
features in the baby [19]. Furthermore, two-thirds of Ethiopian population lives in malaria transmission
areas [20]. Pregnancies in women living in malaria endemic regions are associated with high frequency
and density of parasitemia, with high rates of maternal morbidity including anemia [21].

The current prevalence was comparable with other studies conducted in neighboring countries such as
Zimbabwe (27%) [22] and Uganda (32%) [23]. But our �gure was lower than the prevalence of anemia
reported in Tanzania (45%) [24] and Senegal (54%) [25]. This discrepancy might be due to variations in
health care provision, different socio-economic, cultural and dietary patterns throughout the regions.

Nearly three-quarters of Ethiopian women experienced at least one of the high-risk fertility behaviors. It is
considered to be alarmingly the highest �gure when compared to other developing countries such as
Afghanistan (65%) [26] and Tanzania (55%) [24]. Among Ethiopian population, traditional norms and
values that have perpetuated a high fertility norm coupled with the high rate of child mortality are
escalating the need to have births in closer intervals, in early and late reproductive ages, and in large
numbers [27].

The current study highlighted the signi�cant burden of high-risk fertility behavior on anemia occurrence
among Ethiopian women. These �ndings were consistent with a Bangladeshi study, reporting an
association between high-risk fertility behaviors and women’s nutritional disadvantages [13]. Several
mechanisms through which high-risk fertility behaviors could be related to increased likelihood for
anemia have been identi�ed previously [28–32]. Short inter-pregnancy intervals worsen mother’s
nutritional status because of inadequate time to recover from the physiological stresses imposed by the
previous pregnancy thus increasing the risk of maternal depletion syndrome. This results in depletion of
maternal nutrient stores and anemia [28]. The recovery is also affected by breastfeeding. The increased
requirements for breastfeeding in some ways tax the mother's body even more than pregnancy, with
increases in energy needs and nutrients [29]. Additionally, parity was signi�cantly associated with
anemia. This could be attributable to the loss of iron and other nutrients during repeated pregnancies and
also the possibility of sharing of resources with the fetus [30]. Another report suggested high
susceptibility to hemorrhage among women with high parity [31]. Early childbirth has been also identi�ed
as a risk factor of anemia due to depleted iron stores that occurred during the adolescent growth spurt
[32].

Rural residents are more likely to have challenges in accessing health services facilities that result in a
higher frequency of health problems [33]. However, the current study showed that the relationship
between high-risk fertility behavior and anemia status was stronger among urban women compared to
their rural counterparts. Such differences might be attributed to the different types of food consumed by
the urban and rural women. Adamu et al. [34] and Heidkamp et al. [35] suggested that rural residents are
more likely to seasonally access and consume iron-rich fruits and vegetables such as leafy green
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vegetables at low or no cost, compared to those living in urban areas. Our �nding could also be explained
by the frequent unplanned migration from rural areas to the cities in recent decades, resulting in people
living under poor conditions in the slums of the country’s metropolitan areas [36]. Furthermore, the quality
of life and health of the urban population, especially in large cities, is susceptible to nutritional risks due
to the accelerated pace of life and the higher availability of industrialized nutrient-poor food [37, 38].

The main strength of the current study is that the analyzed data were from a large, randomly selected
nationally-representative sample of Ethiopian women of reproductive age and collected by accredited and
reliable o�cial entities using well-tested biomarkers and methodology [15]. The large sample size
provided the study with good statistical power. The dataset also contained several potential confounding
factors for the risk of anemia that was used for adjustment in the current analysis. However, �ndings
from the current study should be interpreted in light of the following limitations. The cross-sectional
design of the EDHS limits the causality pathway between high-risk fertility behavior and anemia status.
EDHS is also susceptible to recall and social desirability bias, since it is based on self-reporting.

Conclusion
Despite these limitations, our study brought out signi�cant �ndings that could serve as a basis for
reducing the likelihood of anemia among women of reproductive age in Ethiopia. Our �ndings suggest
the need for context-speci�c strategies and interventions to prevent anemia. Community-based
reproductive health promotion campaigns, reaching women of childbearing age, could raise their
awareness about the adverse outcomes of risky fertility behaviors on women’s health and nutritional
status. Our �ndings also highlight future areas of interest for additional studies in other low-income
settings where maternal anemia is prevalent.
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  Overall
 

n (%)

Anemia status   
P valueNo

n= 4136 (71.3)
Yes

n= 1663
(28.7)

Age (years) 
15–24
25-34 
35-49 
Mean ± SD = 30.76±0.16

 
931

(16.0)
3129
(54.0)
1739
(30.0)

 

 
654 (70.2)

2198 (70.2)
1284 (73.8)

 

 
277

(29.8)
931

(29.8)
455

(26.2)
 

0.2141
 

Education
No education
Primary
Secondary or higher

 
4052
(69.9)
1468
(25.3)

279 (4.8)

 
2794 (69.0)
1124 (76.6)
218 (78.1)

 
1258
(31.0)
344

(23.4)
61

(21.9)

0.0002*
 

Occupation
No
Yes

 
4199
(72.4)
1600
(27.6)

 
2929 (69.8)
1207 (75.4)

 
1270
(30.2)
393

(24.6)

0.0069*
 

Residence 
Urban
Rural 

 
562 (9.7)

5237
(90.3)

 
460 (81.9)

3676 (70.2)

 
102

(18.1)
1561
(29.8)

<.0001*
 

No. of household member 
1-4 
5-6 
≥7

 
1297
(22.4)
2230
(38.4)
2272
(39.2)

 
953 (73.5)

1595 (71.5)
1588 (69.9)

 
344

(26.5)
635

(28.5)
684

(30.1)

0.3091
 

Wealth index
Poor 
Middle 
Rich 

 
2635
(45.4)
1257
(21.7)
1907
(32.9)

 
1718 (65.2)
915 (72.8)

1503 (78.8)

 
917

(34.8)
342

(27.2)
404

(21.2)

<.0001*
 

Religion 
Non-Muslim  
Muslim  

 
3530
(60.9)
2269
(39.1)

 
2656 (75.3)
1480 (65.2)

 
874

(24.7)
789

(34.8)

<.0001*
 

Body mass index (BMI) 
Underweight
Normal
Overweight/ obese

 
1138
(19.6)
4300
(74.2)

 
759 (66.7)

3101 (72.1)
276 (76.5)

 
379

(33.3)
1199
(27.9)

0.0110*
 



Page 13/17

361 (6.2) 85
(23.5)

Current use of contraception
None
Hormonal (pills, injections, implants)
Barrier (IUD, condoms, sterilization)
Physiological #

 
3770
(65.0)
1856
(32.0)

134 (2.3)
39 (0.7)

 
2527 (67.0)
1488 (80.2)

88 (65.7)
33 (84.6)

 
1243
(33.0)
368

(19.8)
46

(34.3)
6 (15.4)

<.0001*
 

Pregnancy intention  
Intended   
Unintended 

 
4173
(72.0)
1626
(28.0)

 
2935 (70.3)
1201 (73.9)

 
1238
(29.7)
425

(26.1)

0.0768
 

Type of delivery 
Normal
CS

 
5700
(98.3)

99 (1.7)

 
4058 (71.2)

78 (78.8)

 
1642
(28.8)

21
(21.2)

0.1661
 

During pregnancy, mother given or bought
iron tablets 
No
Yes 

 
 

3450
(59.5)
2349
(40.5)

 
 

2371 (68.7)
1765 (75.1)

 
 

1079
(31.3)
584

(24.9)

0.0004*
 

Maternal decision-making autonomy, no. of
aspects **  
0
1
2
3

 
 

662
(11.4)

423(7.3)
712(12.3)

4002
(69.0)

 
 

445 (67.2)
295 (69.8)
500 (70.2)

2896 (72.4)

 
 

217
(32.8)
128

(30.2)
212

(29.8)
1106
(27.6)

0.3185
 

Any high-risk category 
No
Yes

 
1658
(28.6)
4141
(71.4)

 
1266 (76.4)
2870 (69.3)

 
392

(23.6)
1271
(30.7)

0.0003*
 

Types of high-risk category 
No risk 
Single high-risk category   

Mother age< 18 y at birth
Mother age> 34 y at birth  
Birth interval <24 months
Birth order > 3

Multiple high-risk category     

 
1658
(28.6)
2499
(43.1)

219 (8.8)
44 (1.8)

333
(13.3)
1903
(76.1)

 
1266 (76.4)
1731 (69.3)
158 (72.1)
35 (79.5)

225 (67.6)
1313 (69.0)
1139 (69.4)

 
16 (80.0)

 
1 (100)

 
392

(23.6)
768

(30.7)
61

(27.9)
9 (20.5)

108
(32.4)
590

(31.0)

0.0012*
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Mother age< 18y at birth + birth interval <
24months
Mother age>34y at birth + birth interval <
24months
Mother age>34y at birth + Birth order > 3
Mother age>34y at birth + birth interval <
24months +Birth order > 3  
Birth interval < 24months +Birth order > 3

1642
(28.3)

 
20 (1.2)

 
1 (0.1)

 
982(59.8)

 
160 (9.7)

 
479

(29.2)

 
730 (74.3)

 
102 (63.7)

 
291 (60.8)

503
(30.6)

 
4 (20.0)

 
0 (0.0)

 
252

(25.7)
 

58
(36.3)

 
188

(39.2)

* P < 0.05
** Aspects of family decisions where a woman participated alone or jointly in the decision
making in determining own health care, making large household purchases and visiting family
or relatives.
#   Physiological methods included periodic abstinence, withdrawal, lactational amenorrhea
(LAM) and standard days method (SDM)
 
 
Table (2): Characteristics of the study participants by high-risk fertility behavior (n=5799)
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    High-risk fertility behavior, n
(%)

 

  No risk
n=1658
(28.6)

Single risk
n= 2499

(43.1)

Multiple
risk 

n= 1642
(28.3)

P value

Age (years) 
15–24
25-34
35-49

 
479 (51.4)

1109
(35.4)

70 (4.0)

 
403 (43.3)

1662 (53.1)
434 (25.0)

 
49 (5.3)

358 (11.5)
1235 (71.0)

<.0001*
 

Education
No education
Primary
Secondary or higher

 
898 (22.2)
574 (39.1)
186 (66.7)

 
1828 (45.1)
605 (41.2)
66 (23.6)

 
1326 (32.7)
289 (19.7)

27 (9.7)

<.0001*
 

Occupation
No
Yes

 
1148
(27.3)

510 (31.9)

 
1849 (44.1)
650 (40.6)

 
1202 (28.6)
440 (27.5)

0.0940
 

Residence 
Urban
Rural 

 
299 (53.2)

1359
(26.0)

 
157 (27.9)

2342 (44.7)

 
106 (18.9)

1536 (29.3)

<.0001*
 

No. of household member 
1-4     
5-6        
≥7        

 
794 (61.2)
756 (33.9)
108 (4.7)

 
425 (32.8)
1023(45.9)
1051 (46.3)

 
78 (6.0)

451 (20.2)
1113 (49.0)

<.0001*
 

Wealth index
Poor
Middle   
Rich

 
631 (24.0)
346 (27.5)
681  (35.7)

 
1202 (45.6)
564 (44.9)
733 (38.4)

 
802 (30.4)
347 (27.6)
493 (25.9)

<.0001*
 

Religion 
Non-Muslim  
Muslim

 
1145
(32.4)

513 (22.6)

 
1425 (40.4)
1074 (47.3)

 
960 (27.2)
682 (30.1)

<.0001*
 

Body mass index (BMI) 
Underweight
Normal
Overweight/ obese

 
328 (28.8)

1202
(28.0)

128 (35.5)

 
487 (42.8)

1876 (43.6)
136 (37.7)

 
323 (28.4)
1222(28.4)
97 (26.8)

0.3624
 
 

Current use of contraception     
None
Hormonal (pills, implants, injections)
Barrier (IUD, condoms, sterilization) 
Physiological #

 
938 (24.9)
659 (35.5)
47 (35.1)
 14(35.9)

 
1651 (43.8)
775 (41.8)
62 (46.3)
11 (28.2)

 
1181 (31.3)
422(22.7)
25 (18.6)
14 (35.9)

<.0001*
 

Pregnancy intention  
Intended    
Unintended

 
1323
(31.7)

335  (20.6)

 
1801 (43.2)
698 (42.9)

 
1049 (25.1)
593 (36.5)

<.0001*
 

Type of delivery 
Normal
CS

 
1596
(28.0)

62 (62.6)

 
2477 (43.5)

22 (22.2)

 
1627 (28.5)

15 (15.2)

<.0001*
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During pregnancy, mother given or
bought iron tablets 
No
Yes 

 
 

863 (25.0)
795 (33.9)

 
 

1505 (43.6)
994 (42.3)

 
 

1082 (31.4)
560 (23.8)

<.0001*
 

Maternal decision-making autonomy, no.
of aspects ** 
0  
1  
2
3      

 
 

162 (24.5)
129 (30.5)
169 (23.7)

1198
(29.9)

 
 

255 (38.5)
184 (43.5)
 336 (47.2)
1724 (43.1)

 
 

245 (37.0)
110 (26.0)
207 (29.1)
1080 (27)

0.0202*
 

Anemia status 
No
Yes 

 
1266
(30.6)

392 (23.6)

 
1731 (41.9)
768 (46.2)

 
1139(27.5)
503 (30.2)

0.0012*
 

* P < 0.05
** Aspects of family decisions where a woman participated alone or jointly in the decision
making in determining own health care, making large household purchases and visiting family
or relatives.
# Physiological methods included periodic abstinence, withdrawal, lactational amenorrhea
(LAM) and standard days method (SDM)
 
 
Table (3): AOR for association between different patterns of high-risk fertility behavior among
women and anemia status (n=5799)

High-risk fertility behavior anemia status,  AOR (95%
CI)

  AOR 95% CI
Any high-risk  
No

 
1.00

 
-

Yes 1.38 * 1.10       1.74
Types of high-risk  
No risk

 
1.00

 
-

Single risk 1.34 * 1.07       1.68
Multiple risk 1.67 * 1.21       2.31
Specific types of high-risk
No risk

 
1.00

 
-

Mother age< 18 y at birth 1.00 0.59       1.67
Mother age> 34 y at birth   0.97 0.35       2.74
Birth interval <24 months 1.15 0.78       1.71
Birth order > 3 1.04 0.86       1.26
Mother age< 18y at birth + birth interval < 24months 0.59 0.10       3.62
Mother age>34y at birth + birth interval < 24months NA NA
Mother age>34y at birth + Birth order > 3 0.91 0.66       1.24
Mother age>34y at birth + birth interval < 24months +Birth
order > 3  

1.45 0.89       2.34

Birth interval < 24months +Birth order > 3 1.46 * 1.09       1.97

* P < 0.05
AOR, adjusted odds ratio; CI, confidence interval
NA: Not calculated due to small sample size
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Models were adjusted for maternal age, education, occupation, residence, number of
household members, wealth index, religion, BMI, current use of contraception, pregnancy
intention, type of delivery, iron taken during pregnancy, maternal decision-making autonomy.
 
 
Table (4): AOR for association between different patterns of high-risk fertility behavior among
women and anemia status according to residence (n=5799)

High-risk fertility behavior anemia status,  AOR (95% CI)

  Urban Rural
Any high-risk
No

 
1.00

 
1.00

Yes 2.68 (1.26-5.67) * 1.27 (1.01-1.61) *
Types of high-risk  
No risk

 
1.00

 
1.00

Single risk 2.65 (1.20-5.83) * 1.23 (0.98-1.55)
Multiple risk 2.82 (1.14-6.95) *  1.56 (1.11-2.19) *

* P < 0.05
AOR, adjusted odds ratio; CI, confidence interval
Models were adjusted for maternal age, education, occupation, residence, number of
household members, wealth index, religion, BMI, current use of contraception, pregnancy
intention, type of delivery, iron taken during pregnancy, maternal decision-making autonomy.
 


