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Abstract
Background: The magnitude of unintended pregnancy is unacceptably high and more than half of it end up with
abortions. This may limit lower and middle-income countries to achieve the sustainable development goal targets of
reduction of neonatal and maternal mortalities. Evidence on trends and spatial distribution of unintended pregnancy
is limited. Therefore, this study aimed to assess the trend, multivariate decomposition, and spatial variations of unintended pregnancy among reproductive-age women in Ethiopia from 2000 to 2016.
Methods: Ethiopian Demographic and Health Data of 2000 to 2016 were used. A total weighted sample of 30,780
reproductive-age women participated. A multivariate decomposition analysis was employed to identify factors contributing to the change in the rate of unintended pregnancy in Ethiopia for 20 years from (1996 to 2016). The concentration index and graph were used to assess wealth-related inequalities, whereas spatial analysis was done to identify
the hotspot of unintended pregnancy in Ethiopia.
Results: The 20-year trend analysis showed that the magnitude of unintended pregnancy among reproductive-age
women decreased by 13.19 percentage points (from 39.76% in 2000 to 26.57% in 2016 EDHS). About 84.97% of the
overall decrement was due to the difference in coefficient of the variables, whereas the remaining 15.03% was due
to the difference in composition of the respondent. The differences in coefficient of the variables were decomposed
by living metropolitan cities, having previous terminated pregnancy, and not having exposure to media; whereas, the
change due to the composition, was expressed by having a household size of 1–3, living in metropolitan cities, being
multipara and grand para, being unmarried and having no terminated pregnancy. Moreover, unintended pregnancies
were more clustered in Addis Ababa and disproportionately concentrated in the poor groups.
Conclusions: In Ethiopia, a substantial decrement in unintended pregnancy was observed in the past decade. More
than four-fifths of this overall decrement was due to the difference in the coefficient of the variables. There was spatial
clustering of unintended pregnancy in Ethiopia. A program intervention is needed for high-risk regions such as Addis
Ababa. Health education and media campaign should perform for high-risk women such as those having terminated
pregnancy, and professing Islam faith.
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Background
Maternal and neonatal mortalities remained unresolved
public health problems [1–4]. More than 800 women
died every day as a result of pregnancy and childbirth;
more than 90% of these deaths were from low-resource
countries, and sub-Saharan Africa alone accounts for
more than two-thirds of the total [3]. Low resource countries like Ethiopia are off-track in achieving the maternal
and neonatal health targets that have been started by the
sustainable development goal agenda [2, 5–8].
Unintended pregnancies are unwanted and or mistimed pregnancies at the time of conception [9, 10]. More
than half of unintended pregnancies end up with abortions [11, 12]. Unintended pregnancies can reduce the
rate of maternal [13–16] and neonatal [17] health services utilization, and worsen maternal health outcomes
[10, 18–20]. Even stigma and socio-economic inequalities are common problems of unintended pregnancies
[19, 21]. Studies reported that unintended pregnancy
is associated with pre-eclampsia, obstetrics bleeding
and other maternal complications [10, 22]. The global
trend of unintended pregnancy has shown a decreasing
trend over time but still, it remains high with significant
regional variations [11, 23–26]. Globally, it has been estimated that the magnitude of unintended pregnancy was
44% in 2014 [11]. The magnitude of unintended pregnancy ranges up to more than 50% of the pregnancies in
some regions [11]. In lower-income countries, the incidence of unintended pregnancy ranges from 7.2 to 59.6
per 100 person-year of follow-up [26]. Annually more
than 14 million unintended pregnancies were reported
in sub-Saharan Africa [27] and estimated to be 28% in
Ethiopia [28].
Studies showed that socio-demographic and economic
characteristics such as age, occupations, marital statuses,
residence, wealth status, religion, and women’s education
have a significant association with unintended pregnancy
[9, 27–30]. Moreover, maternal and child health-related
factors such as birth order and previous history of neonatal death [30], being multiparous [9, 31], unmet need
for family planning [32], experiencing sexual violence
[33–35] were also found as predictors of unintended
pregnancy.
The Ministry of Health-Ethiopia (MoH) develops a
national strategy envisioned to end preventable neonatal deaths by 2035 [8]. But it looks impossible as evidence points out that neonatal mortality is increasing
from 29 in the 2016 EDHS to 30 in the 2019 mini EDHS
per a thousand live births [7, 36]. It was also planned to
reduce neonatal mortality to 11 per thousand live births
by 2020 but has not been achieved [7, 8, 36] and needs
strong evidence and great commitment to lower it in
the coming decades. Maternal health issues are the 1st
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research priority of sexual and reproductive health as
prioritized by the WHO until 2030 [37]. Fighting unintended pregnancy is one way to reducing such high burdens of maternal and neonatal mortalities [12, 16–18,
38, 39]. Hence, assessing the trends and determinants of
unintended pregnancy in Ethiopia is very vital for scholars and policy makers.
Therefore, this study aimed to determine the trend
and factors associated with the changes in trend in unintended pregnancy and spatial distribution of unintended
pregnancy in Ethiopia between 2000 and 2016.

Methods and materials
Study design and setting

The study used population-based cross-sectional survey
data from EDHS 2000, 2005, 2011, and 2016. Ethiopia is
an East African country with 1.1 million square kilometers of coverage and the second-most populous country in Africa with an estimated population of about 115
million in 2021 in 2021 [40]. Administratively, Ethiopia is
federally decentralized into eleven regions and two city
administrations. Kebele is the lowest administrative unit.
Kebles are also subdivided into census enumeration areas
(EAs), which are convenient for the implementation of
census. The detail of the study design and setting is available elsewhere [41].
Source and study population

The source population was all reproductive age group
women who gave birth 5 years preceding each survey,
whereas the study population was women who gave birth
in the last 5 years preceding each survey and who lived in
the selected enumeration area. Mothers were asked questions about whether the pregnancy was wanted or not for
the most last birth [42].
Sampling technique and sample size

The national survey data were collected using a prestructured questionnaire. A stratified two-stage cluster
sampling technique was employed for all four EDHS surveys using their respective population and housing census as a sampling frame. Child data (KR) were used and
extracted the outcome and the independent variables. A
nationally representative sample of 30,780 samples (7975
from EDHS 2000, 7308 from EDHS 2005, 7908 from
EDHS 2011, and 7590 from EDHS 2016) weighted the
number of women who participated (Additional file 1:
S1).
Study variables

The dependent variable for this study was unintended pregnancy which includes pregnancies that are
wanted no more (unwanted pregnancy) or wanted later

Belay and Aragaw Tropical Medicine and Health

(2022) 50:47

(mistimed pregnancy) [28, 43]; whereas, the independent
variables were socio-demographic characteristics, maternal characteristics and behavioral characteristics were
also considered (Additional file 2: S2).
Data processing and analysis

This study employed trend analysis of unintended pregnancy and decomposition of changes in unintended pregnancy using EDHS 2000, 2005, 2011, and 2016 data sets.
Data were cleaned, recorded, and analyzed using STATA
version 14. As per the recommendation of the survey
report, we weighted for the sampling probabilities and
non-response using the weighting factor to restore the
representativeness of the survey and get reliable statistical estimates before we conduct any statistical analysis.
The trend in unintended pregnancy was analyzed
using selected characteristics. The trend was examined separately for the periods 2000–2005, 2006–2011,
2012–2016, 2000–2016. For doing a multivariate decomposition analysis data from EDHS 2000, and 2016 were
appended together. The multivariate decomposition analysis decomposes the overall decrease in unintended pregnancy over time into the decrease due to the difference
in women’s composition (endowment) across the surveys
and the decrease due to the difference in the effect of the
characteristics (coefficient) between the surveys. The
missing values were clearly defined by the DHS guideline.
Missing information on the planning status of birth or
the current pregnancy is excluded from the numerators,
but included in the denominator. If there were missing
values and “don’t know” in the outcome variable (pregnancy wantedness) assumed as not wanted [9]. If the
missing value in explanatory variables were greater than
5%, since the DHS survey is a cross-sectional study, the
variables were excluded from the further analysis.
Concentration index and curve

The concentration index is used to quantify the degree
and show the direction of socio-economic-related inequality in a health variable. The value of a negative sign
indicates a more concentration of unintended pregnancy
among the poor, whereas a positive value indicates concentration among the rich.
Spatial analysis

Spatial analyses were done using ArcGIS version 10.7 and
SaTScan version 9.6 software. Global Moran’s I statistic
was used to assess whether the spatial distribution of
unintended pregnancy was random or non-random. To
predict unintended pregnancy in the un-sampled areas
based on the values from sampled measurements, the
kriging spatial interpolation technique was used. Besides,
Getis Ord Gi* statistical hotspot analysis was done to

Page 3 of 16

identify the significant areas with high rates and lower
rates of unintended pregnancy. Moreover, Bernoullibased spatial scan statistical analyses were used to detect
statistically significant clusters. The primary and secondary clusters were identified and p values were assigned
and ranked using their log-likelihood ratio (LLR) test
based on the 999 Monte Carlo replications. Areas with
high LLR and significant p-value were considered clusters with higher rates of unintended pregnancy.
Ethical considerations

This study was performed based on the four EDHSs data
obtained from the official DHS measure website www.
measuredhs.com after permission was obtained via an
online request through specifying our analysis objective.
The dataset was not shared or passed on to other bodies
and has maintained its confidentiality.

Results
Characteristics of the study population

The proportion of women who had formal education
has decreased from 82.12% to 63.12%, whereas mothers who had attained primary education have increased
from 12.56% to 28.32% in 2000 EDHS and 2016 EDHS,
respectively. Media exposure among reproductive-age
women increased from 27.22% in 2000 to 34.53% in 2016.
The proportion of women who are not currently working
increased from 42.13% in 2000 to 75.26% in 2016 EDHS
(Table 1).
The trend of unintended pregnancy in Ethiopia

The overall trend of unintended pregnancy among reproductive-age women has decreased from 39.76% (95%
CI 38.69%, 40.84%) in 2000 EDHS, to 26.57% (95% CI
25.58%, 27.57%) in 2016 EDHS (Fig. 1).
The difference in confidence interval does not overlap
in either of each phase (2000–2005, 2005–2011, 2011–
2016, and 2000–2016), which indicates that the change
in the proportion of unintended pregnancy was significant in each phase. In women with secondary and higher
education, urban residence, and living in metropolitan
cities, unintended pregnancy declined by 33.84, 26.98,
and 21.11 percentage points in the entire study period
between 2000 and 2016, respectively (Table 2).
Multivariate decomposition analysis

The overall multivariate decomposition analysis revealed
that about 84.97% of the overall decrease in unintended
pregnancies who gave birth in the last 5 years was due
to the difference in coefficient (difference in the effect
of characteristics) across the surveys, whereas the
remaining 15.03% of the overall decrease in unintended
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Table 1 The characteristics of the study participants of 2000, 2005, 2011, and 2016 Ethiopian Demographic and Health survey
Variables

Maternal age (in years)

Categories

Weighted
frequency (%)
EDHS 2000

Weighted frequency Weighted frequency Weighted
(%) EDHS 2005
(%) EDHS 2011
frequency (%)
EDHS 2016

15–19

473 (5.92)

440 (6.02)

402 (5.08)

339 (4.47)

20–24

1728 (21.66)

1474 (20.16)

1609 (20.34)

1466 (19.30)

25–29

2026 (25.40)

1961 (26.83)

2383 (30.13)

2166 (28.53)

30–34

1490 (18.76)

1428 (19.54)

1490 (18.83)

1662 (21.89)

35–39

1220 (15.29)

1138 (15.57)

1239 (15.67)

1207 (15.89)

40–44

707 (8.85)

579 (7.91)

572 (7.22)

547 (7.20)

45–49

329 (4.12)

290 (3.96)

216 (2.73)

270 (2.73)

Residence

Urban

908 (11.38)

634 (8.67)

1189 (15.00)

969 (12.77)

Rural

7067 (88.62)

6674 (91.33)

6719 (84.98)

6621 (87.21)

Current marital Status

Currently not married

785 (9.84)

535 (7.32)

723 (9.14)

482 (6.34)

7190 (90.16)

6773 (92.68)

7186 (90.86)

7109 (93.66)

Currently married
Household size

Religion

Region

1–3

1112 (13.94)

910 (12.44)

1080 (13.65)

1033 (13.61)

4–6

4047 (50.74)

3644 (49.86)

4057 (51.30)

3889 (51.23)

>  = 7

2817 (35.31)

2754 (37.76)

2772 (35.05)

2669 (35.16)

Orthodox

4054 (50.83)

3263 (44.64)

3328 (42.07)

2883 (37.97)

Protestant

1232 (15.45)

1464 (19.21)

2563 (32.41)

1652 (21.76)

Muslim

2338 (29.31)

2383 (32.60)

250 (3.16)

2825 (37.21)

Other

352 (4.41)

260 (3.55)

1769 (22.36)

233 (3.06)

Small peripherals

273 (3.42)

449 (6.14)

399 (5.04)

442 (5.81)

Large centrals

7511 (94.18)

6691 (91.57)

7271 (91.94)

6900 (90.96)

Metropolitans

191 (2.40)

168 (2.30)

239 (3.01)

250 (3.28)

5798 (72.28)

4564 (62.46)

3171 (40.10)

4970 (65.47)

Media exposure

No
Yes

2169 (27.22)

2743 (37.54)

4737 (59.90)

2621 (34.53)

Maternal working status

No

3359 (42.13)

5500 (75.26)

5140 (64.94)

5418 (71.38)

Yes

4614 (57.87)

1809 (24.47)

2769 (35.01)

2173 (28.62)

Maternal educational level

No formal education

6549 (82.12)

5735 (78.47)

5271 (66.64)

4792 (63.12)

Primary

1002 (12.56)

1206 (16.49)

2271 (28.71)

2150 (28.32)

425 (5.32)

368 (5.04)

368 (4.65)

650 (8.55)

6758 (84.75)

6420 (87.85)

6912 (89.42)

6474 (85.29)

Secondary and above
Household head

Male
Female

1217 (15.25)

888 (12.15)

1297 (16.40)

1117 (14.71)

Parity

Prime

1363 (17.08)

1191 (16.29)

1400 (17.69)

1435 (18.90)

Ever had terminated pregnancy
Knowledge of ovulatory cycle

Multi

3262 (40.90)

3026 (41.40)

3465 (43.81)

3190 (42.02)

Grand

3350 (42.02)

3092 (42.31)

3045 (38.50)

2966 (39.08)
6910 (91.04)

No

6735 (84.46)

6689 (91.53)

7072 (89.42)

Yes

1240 (15.54)

619 (8.47)

837 (10.58)

680 (8.96)

Don’t know

1760 (22.06)

2387 (32.66)

2002 (25.31)

1254 (16.51)

Know

6215 (77.94)

4921 (67.34)

5907 (74.69)

6337 (83.49)

pregnancy was due to the difference in composition
of the respondent (endowment) across the surveys
(Table 3).
Among the change due to composition (endowment),
household size of 1–3, having terminated pregnancy, living in the large central and metropolitan cities, multipara
and grand para women, and unmarried women were

significantly contributed to the decrease in unintended
pregnancy over 16 years (from 2000 to 2016).
The increase in composition of woman who have a
house hold size of 1–3 [β = 0.0004, 95% CI 0.0001, 0.0006]
and multipara [β = 0.0008, 95% CI 0.0002, 0.001] had a
counteracting effect on the decrement of unintended
pregnancy by 0.3% and 0.6%, respectively. A decrease in
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unintended pregnancy with [C = − 0.114; 95% CI − 0.115,
− 0.073] and the graph of unintended pregnancy is above
the line of equality. This shows that unintended pregnancy
among reproductive-age women was disproportionately
concentrated in the poor groups (pro-poor distribution)
(Fig. 2).
Spatial distribution, autocorrelation and kriging
interpolation of unintended pregnancy
among reproductive‑age women, EDHS 2000–2016
Fig. 1 Trends of unintended pregnancy among reproductive-age
women in Ethiopia

composition of woman who ever had terminated pregnancy [β = − 0.003, 95% CI − 0.007, − 0.0004], grand multiparous [β = − 0.004, 95% CI − 0.006, − 0.002] and live in
large central region [β = − 0.109, 95% CI − 0.12, − 0.009]
contribute for the decrement of unintended pregnancy by
2.88%, 3.4% and 8.2%; whereas, the increase in composition of women who live in metropolitans cities [β = 0.002,
95% CI 0.0022, 0.003] contribute for the increment of
unintended pregnancy by 2.1% (Table 4).
After controlling the role of compositional changes,
84.97% of the decrease in unintended pregnancy over
16 years was attributed to the difference in coefficients (the effects of characteristics) (Table 3). This was
explained by significantly contributed factors such as living in large central and metropolitan cities, having previous terminated pregnancy, and media exposure About
12.8% and 12.33% of the change of unintended pregnancy over 16 years were due to the difference in the
effect Muslim religion follower women [β = 0.016, 95% CI
0.001, 0.32], and having previous terminated pregnancy
[β = 0.016, 95% CI 0.005, 0.026].
An increase in the effect of not exposed to media
[β = 0.05, 95% CI 0.012, 0.089], living in large central
region [β = 0.172, 95% CI 0.115, 0.228] and metropolitans
cities [β = 0.005, 95% CI 0.003, 0.007] contributed for the
increment of unintended pregnancy by 38.33%, 130.30%
and 4.23%, respectively (Table 4).
Wealth‑related inequality in unintended pregnancy

In this study, the concentration index and curve were
assessed for the last three EDHS (2005, 2011, and 2016).
Since it has no wealth index variables in EDHS 2000, wealth
related to equality was not assessed. The Wagstaff-normalized concentration index (C) analyses of the wealth-related
inequality of unintended pregnancy were significant only in
EDHS 2005 and showed that the pro-poor distribution of

Spatial distribution of unintended pregnancy among
reproductive-age women showed significant spatial
variation across the country over time. In all EDHS, the
spatial distribution of unintended pregnancy among
reproductive-age women was found to be non-random
with Global Moran’s I value 0.22, 0.28, 0.20, and 0.21
(P < 0.001), respectively. All have clustered patterns of
distribution (Fig. 3).
The spatial interpolation of the predicted proportion
of women with unintended pregnancy among reproductive-age women over the area increases from green
to red-colored in the following figures. The prevalence
of high-risk areas predicted unintended pregnancy
decreased progressively from 65% in EDHS 2000 to
44.22% in EDHS 2016.
Based on EDHS 2000 the highest unintended pregnancy was predicted in the North Shewa zone and Eastern parts of the Amhara, Diredawa, and Addis Ababa
regions whereas the predicted relatively low unintended
pregnancies were located in the Somali, and Afar regions
(Additional file 3: S3). In 2005 EDHS, Kriging interpolation revealed that the predicted highest prevalence of
unintended pregnancy was found in almost the entire
Oromia and SNNP region. In contrast, low predicted
unintended pregnancies were detected in Tigray, Afar,
Somali, and Western parts of the Gambella region (Additional file 4: S4). From EDHS 2011 data, Kriging interpolation predicted that the entire Oromia, Western
Amhara, entire Benishangul-Gumuz, and Eastern parts
of Gambella regions contained the highest unintended
pregnancy, while Tigray, Afar, and Somali, regions contained relatively low unintended pregnancy problems
(Additional file 5: S5). In the recent EDHS 2016, data
Kriging interpolation predicted that the North and South
Gondar zone and East Gojam zone of Amhara, Addis
Ababa, almost the entire SNNP, and Gambella regions
predicted the highest prevalence of unintended pregnancy, whereas Afar, Somali, eastern Amhara, and southeast Oromia regions predicted relatively low unintended
pregnancy (Fig. 4).

44.29

39.76

47.22

56.82

Primary education

Secondary and
above

40.18

48.55

Large centrals

Metropolitans

42.09

37.74

44.21

Multiparous

Grand multiparous

38.15

40.22

39.76 (38.69, 40.84)

Know

Prevalence
95% CI

37.08 (35.97, 38.19)

37.32

36.59

43.56

32.28

32.44

42.93

33.56

38.50

38.72

11.96

38.60

42.92

35.75

36.92

38.76

36.29

47.09

40.17

32.28 (31.25, 33.31)

33.26

29.36

36.61

30.67

26.83

34.25

29.32

32.43

33.25

14.39

30.33

34.38

31.51

32.05

33.57

31.26

42.41

41.32

37.32

35.35

30.40

30.83

30.41

33.72

26.57 (25.58, 27.57)

26.63

26.24

32.42

24.22

19.69

26.86

26.41

27.44

27.77

7.31

22.98

27.89

26.46

26.66

25.90

25.89

36.52

EDHS 2011

35.55

36.47

30.13

26.44

24.77

21.31

27.25

EDHS
2016

(− 2.72, − 2.65)

− 2.9

− 1.56

− 0.65

− 5.46

− 1.24

0.84

− 3.06

10.05

− 1.46

− 10.25

− 18.22

− 4.3

− 1.77

− 16.72

0.86

− 6.36

− 1.98

4.53

− 1.68

− 2.11

− 2.85

− 3.08

− 6.14

− 2.18

Phase 1
2005–2000

(− 4.72, − 4.88)

− 4.06

− 7.23

− 6.95

− 1.61

− 5.61

− 8.68

− 4.24

− 6.07

− 5.47

2.43

− 8.27

− 8.54

− 4.06

− 5.19

− 4.84

− 4.68

− 5.03

− 2.97

− 8.45

− 4.82

− 4.79

− 3.11

− 3.16

− 5.51

Phase 1
2011–2005

− 5.77

− 0.85

− 5.22

− 3.96

− 6.06

− 6.47

− 9.1

(− 5.67, − 5.74)

− 6.63

− 3.12

− 4.19

− 6.45

− 7.14

− 7.39

− 2.91

− 4.99

− 10.48

− 7.08

− 7.35

− − 6.49

− 5.05

− 7.67
-5.39

− 5.89
− 5.37

Phase 2
2016–2011

Point difference in unintended pregnancy

− − 12

− 26.98

− 16.93
− 12.38

− 4.21

− 10.98

− 12.15

− 3.96

− 12.25

− 15.77

− 16.79

(− 13.11, -13.27)

− 13.59

− 11.91

− 11.79

− 13.52

− 13.99

− 15.23

− 10.21

− 21.11

− 12.41

− 14.9

− 33.84

− 19.24

− 11.44

Phase 1
2016–2000

(2022) 50:47

Don’t know

Knowledge of ovulatory cycle

33.68

Primiparous

Parity

36.62

No

Yes

Media exposure

22.21

Small Peripherals

Region

37.52

No education

Maternal education

37.9

53.64

Rural

Urban

Residence

53.45

38.27

Not married

Married

Marital status

45–49

45.77

42.28

47.45

35–39

40–44

33.94

35.19

37.02

38.04

25–29

35.92

36.88

EDHS
2005

30–34

43.02

38.10

15–19

EDHS
2000

20–24

Maternal age

Variables

Table 2 Trends of unintended pregnancy among reproductive-age women by characteristics in 2000, 2005, 2011, and 2016 Ethiopia Demographic and Health Surveys
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Hot spot (Getis‑Ord Gi*) and SaTccan analysis
of unintended pregnancy among reproductive‑age
women Ethiopia, 2000–2016 EDHS

As indicated in the following figure, the red color indicates the more intense clustering of a high (hot spot)
proportion of unintended pregnancy among reproductive-age women. Overall a high proportion of unintended
pregnancies was identified in Amhara, Addis Ababa Oromia, Diredewa, Gambella, and the SNNP region of Ethiopia; whereas Tigray, Afar, and Somali, regions were fewer
risk areas consistently over time (Additional file 6: S6 and
Fig. 5).
In SaTscan analysis, most likely primary and secondary clusters of unintended pregnancy among women
of reproductive age (WRA) were identified. A total of
266, 247, 272, and 269 most likely primary clusters were
identified in 2000, 2005, 2011, and 2016 EDHS, respectively. Moreover, in 2011 EDHS 48 secondary clusters
were identified. It showed that women within the spatial window had a 1.5, 2, 1.8, and 1.9 times higher risk of
unintended pregnancy than women outside the window
in 2000, 2005, 2011, and 2016 EDHS, respectively [RR,
P-value ≤ 0.001] (Additional file 7: S7).
Overall the SaTScan analysis revealed that south
Amhara, Addis Ababa, and Oromia and SNNP regions
were persistently at higher risk of unintended pregnancy
across the four surveys (Additional file 8: S8 and Fig. 6).

Discussion
This study aimed to determine the trend, determinant
factors for the changes, and spatial distribution of unintended pregnancy in Ethiopia over the past 16 years.
In this study, the magnitude of unintended pregnancy
among reproductive-age women has decreased from
39.76 point prevalence in 2000 to 26.57 point prevalence
in 2016 EDHS. This is higher than a study done in India
in 2015 (14.47%) [46] and evidence from six south Asian
countries (19.1%) [47]. But this study is lower than nearly
a study in the United States which shows half (49%) of
pregnancies were unintended in 2006 [48]. This was
explained by pregnancy intention in developing countries being influenced by socio-cultural, environmental, individual, and health service-related factors [28]. In
addition, in developed countries childbearing becomes
unwanted and comes later in life [47, 48]. Moreover, in
Ethiopia, there is an increase in the availability and accessibility of different family planning services in both urban
and rural areas [49]. Women’s autonomy and reproductive health-care-seeking behavior also improved [50].
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Table 3 The overall decomposition analysis of the decrease
in unintended pregnancy among reproductive-age women in
Ethiopia, 2000 to 2016
Unintended pregnancy

Coefficient (95%CI)

Percentage

Endowment

− 0.019 (− 0.034, − 0.005)

15.03

Coefficient
Residual

− 0.511 (− 0.138, − 0.862)

84.97

− 0.132 (− 0.153, − 0.111)

The result of this study revealed that the contribution
of behavior (coefficient) changes was more important
than that of composition (endowments) changes to the
decline of unintended pregnancy in the past 16 years.
This might be due to the that there was a small change
in the structural composition of unintended pregnant
women in the surveys.
In this study, a decrease in the composition of grand
multiparous, a woman who has given birth 5 or more
times women contributes to the decrement of unintended pregnancy, and also an increase in the composition of multiparous women contributes to the increment
of unintended pregnancy. This is in line with the study
conducted in Iran [51] and a study conducted in Ethiopia
[52, 53]. This may be related to the number of children
a woman would have, the more the number of the child,
the more it becomes unintended pregnancy. In addition,
there was low utilization of contraceptives in multiparous
(24.02%) and grandparous (17.20%) women as compared
to primi in our data. Moreover, an increased family size
of one–three members had a negative contribution to the
decrement of unintended pregnancy over time. This finding is contrary to a study done in Ethiopia [45]. The possible justification might be those who have large family
sizes may be due to high unplanned births.
Our finding showed that the decrease in the composition of unmarried women over time contributed to the
decrement in unintended pregnancy. This is similar to
other studies conducted in Ethiopia [52, 54–56]. This
may be due to that, in Ethiopia, having children without
a married (single mother) is not accepted by most of the
community. Therefore, unmarried women might have
more experience with unintended pregnancy than married women. Moreover, the study showed that married
women used contraceptives more likely than unmarried
ones.
Our finding showed that a decrease in the composition
of women who ever had terminated the pregnancy had
contributed to the decrement of unintended pregnancy
and also an increase in the effect of having terminated
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pregnancy significantly contributes to the increment of
unintended pregnancy. The possible justification might
be, in our data, there is low utilization of contraceptives
in a woman who ever had terminated pregnancy (16.64%)
as compared to those who haven’t (20.78%).
In our study, an increase in the effect of being a Muslim
religion follower had increased unintended pregnancy.
This finding is in line with other studies conducted in
Ethiopia [9, 45] and. This may be due to low contraceptive utilization among Muslims (14.62%) than orthodox
Christians (24.40%) in our study. This is supported by
other similar studies [9, 45]. Moreover, Muslim women’s
activities were more restricted than some other religions,
and also they were likely to accept pregnancy as “given by
Allah” [47].
Moreover, in this study increase, the effect of no media
exposure contributes to the increment of unintended
pregnancy [56]. The reason for this may be women with
access to mass media have better information about contraceptives and are more likely to use family planning
services [47].
The concentration index analyses of the wealth-related
inequality of unintended pregnancy showed that unintended pregnancy is more distributed in poor women
(pro-poor distribution). This is supported by studies that
show that stigma and socio-economic inequalities are
common problems of unintended pregnancies [19, 21].
Most unintended pregnancies occurred in the poorest
women due to raped or commercial sex workers [46].
Moreover, in our study, there is a decreased proportion
of women with formal education and an increased proportion of unemployed women. Eventually, these women
have poor household wealth status and intern results in
the occurrences of unintended pregnancies.
In this study, an increase in the composition of a
woman living in the metropolitan cities (Addis Ababa,
Harari, and Dire Dawa), and a decrease in the composition of a woman living in the large central region (Tigray, Amhara, Oromia, SNNPR) were contributed for the
increment of unintended pregnancy over the past sixteen
years. This is also supported by the spatial distribution
results which suggest that the highest unintended pregnancy were identified and predicted in Diredewa and
Addis Ababa and some parts of the Amhara regions. This
is in line with previous studies conducted in Ethiopia [45,
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57]. A study in six south Asian countries [47] and India
[46] also showed that unintended pregnancies have spatial clusters. This might be due to, the expected high
prevalence of commercial sex workers in metropolitan
and large central regions than in other regions of Ethiopia and if pregnancy might have occurred it will be more
likely to be unintended.
This study had several strengths, the study was based
on nationally representative large datasets, and thus, it
has adequate statistical power and can be generalized to
all reproductive-age women in the study setting. However, this study is not free from limitations. Since the data
were collected cross-sectional by self–reported interviews, it would be prone to recall and social desirability
bias. The drawback of the secondary nature of data was
inevitable. We miss important variables like behavioral
and other family planning service quality, access, and service utilization-related parameters.

Conclusions
Even though the magnitude of unintended pregnancy
was high, a substantial decrement was observed in the
past decade. More than four-fifths of the decrement was
attributed to the change in behavioral factors over time.
The differences in effects of living in the large central and
metropolitan cities, having previous terminated pregnancy, not having media exposure, and being a woman
who is Muslim were the factors that significantly contributed to the decrease in unintended pregnancy over
time. While the change in the composition of women
who have terminated pregnancy, women having a household size of 1–3, unmarried women, multiparous women,
and grandparous, and women who live in large central
and metropolitan cities were significantly contributed to
the change in unintended pregnancy over 16 years. The
spatial distribution, of unintended pregnancy, was nonrandom in Ethiopia in which the primary clusters’ of
unintended pregnancy were identified in central Addis
Ababa. The Ethiopian Minister of Health better use this
work as baseline information to take action to further
decrease unintended pregnancy among women. It is better to focus on high-risk regions to further reduce the
burden of unintended pregnancy and perform a media
campaign to increase women’s awareness of maternal
health, especially those who are disadvantaged.
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Table 4 The detailed decomposition analysis of the change in unintended pregnancy among reproductive-age women in Ethiopia
from 2000 to 2016
Variable

Difference due to characteristics (E)
Coefficient

Difference due to coefficient (C)
Percent

Coefficient

Percent

Maternal age
15–19
20–24
25–29
30–34
35–39
40–44
45–49
Maternal education

− 0.0011 (− 0.0029, 0.0008)

0.0002 (− 0.0023, 0.0027)

− 0.0008 (− 0.0037, 0.0022)

− 0.0016 (− 0.0044, 0.0013)

− 0.0002 (− 0.0008, 0.0003)

− 0.0001 (− 0.0017, 0.0015)

−

No education

0.0043 (− 0.0091, 0.0178)

Primary education

0.0031 (− 0.0071, 0.0133)

Secondary and above
Residence

−

0.794
− 0.161

0.575
1.2
0.178
0.059
−

− 3.27

− 2.32
−

− 0.0055 (− 0.161, 0.0049)

− 0.0196 (− 0.0503, 0.0110)

− 0.0101 (− 0.0433, 0.0229)

− 0.0068 (− 0.0301, 0.0163)

− 0.0062 (− 0.025, 0.0128)

− 0.0027 (− 0.0144, 0.0089)

−

0.0619 (− 0.0256, 0.1496)
0.0070 (− 0.0060, 0.0200)
−

4.18
14.86
7.69
5.20
− 4.66

2.07
−

− 46.89

− 5.31
-

Urban

–

–

–

–

Rural

0.0006 (− 0.0004, 0.0015)

− 0.42

0.0426 (− 0.0360, 0.1213)

− 32.27

Region
Small peripherals

–

–

–

–

Large centrals

− 0.0109 (− 0.0124, − 0.0094)**

8.26

0.172 (0.1158, 0.2286)**

− 2.106

0.005 (0.0032, 0.0078)**

− 130.3

Metropolitans

0.0028 (0.0022, 0.0033)**

Marital status
Not married
Married

− 0.0042 (− 0.0065, − 0.0018)

–

3.14
–

− 0.0027 (− 0.0113, 0.0059)

–

− 4.20
2.04
–

Occupational status
Working
Not working

− 0.005 (− 0.0155, 0.0047)

–

4.11

0.0014 (− 0.0436, 0.04465)

–

–

− 1.08

–

Religion
Orthodox

-–

–

–

–

Protestant

− 0.0015 (− 0.004, 0.001)

1.11

0.0057 (− 0.0034, 0.0150)

− 4.386

Muslim

0.0009 (− 0.0021, 0.0038)

Other

− 0.0011 (− 0.0004, 0.0026)

Household head

− 0.664

− 0.834

Male

0.00002 (− 0.00022, 0.00017)

0.017

Female

–

–

0.0169 (0.0011, 0.0327)*
− 0.0002 (− 0.0064, 0.0061)
− 0.0503 (− 0.1069, 0.0063)

–

− 12.81

0.15

38.074
–

Household size
1–3

0.0004 (0.0001, 0.0006)**

4–6

− 0.0001 (− 0.0001,0.00001)

>  = 7

-–

− 0.3

− 0.0052 (− 0.0177, 0.0073)

0.10

0.0020 (− 0.0257, 0.0297)

–

–

3.94
− 1.52

–

Had terminated pregnancy
No

-

–

–

Yes

− 0.003 (− 0.007− ,0.0004)*

2.82

0.0163 (0.0058, 0.0267)**

Media exposure
No
Yes

− 0.0003 (− 0.003, 0.0023)

–

0.21

0.0506 (0.0123, 0.0891)**

–

–

− 12.33
− 38.33

–

Parity
Primiparous

–

–

–

–

Multiparous

0.0008 (0.00022, 0.0015)**

− 0.64

− 0.0083 (− 0.0415, 0.0249)

6.286

Grand multiparous
Knowledge of ovulatory cycle

*

− 0.0045 (− 0.00678, − 0.0022)*

3.406

− 0.0136 (− 0.0576, 0.0304)

10.324

Don’t know

–

–

–

–

Know

− 0.0003 (− 0.0027, 0.002

0.26

0.0014 (− 0.0436, 0.0465)

− 1.08

Significance at P-value < 0.05, **significance at P-value < 0.01
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Fig. 2 The concentration graph shows wealth-related inequalities of unintended pregnancy in Ethiopia
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Fig. 3 Spatial autocorrelation analysis of unintended pregnancy among reproductive-age women in Ethiopia, EDHS 2000 (A), 2005 (B), 2011 (C),
and 2016 (D)
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Fig. 4 Spatial distribution (A) and kriging interpolation (B) of unintended pregnancy among reproductive-age women in Ethiopia, 2016 EDHS
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Fig. 5 Hot and cold spot areas of unintended pregnancy among reproductive-age women in Ethiopia, 2011 EDHS(A) and 2016 EDHS (B)
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Fig. 6 SaTscan analysis of unintended pregnancy among reproductive-age women Ethiopia, 2011 EDHS (A) and 2016 EDHS (B)

Page 14 of 16

Belay and Aragaw Tropical Medicine and Health

(2022) 50:47

Abbreviations
CI: Confidence Interval; CSA: Central Statistical Agency; CDHS: Cambodia
Demographic Health Survey; DHS: Demographic and Health Survey; EDHS:
Ethiopian Demographic and Health Survey; EPHI: Ethiopian Public Health
Institute; PSU: Primary Sampling Unit; Mvdcmp: Multivariate decomposition
analysis; WHO: World Health Organization.

Supplementary Information

Page 15 of 16

Author details
1
Department of Human Anatomy, College of Medicine and Health Sciences,
University of Gondar, Gondar, Ethiopia. 2 Department of Epidemiology and Biostatistics, Institute of Public Health, College of Medicine and Health Sciences,
University of Gondar, Gondar, Ethiopia.
Received: 17 March 2022 Accepted: 12 July 2022

The online version contains supplementary material available at https://doi.
org/10.1186/s41182-022-00440-5.
Additional file 1. Sample size and sampling procedures in a study of
unintended pregnancy among reproductive-age women in Ethiopia.
Additional file 2. Table which shows the independent variables in the
study of trend, multivariate decomposition, and spatial variations of unintended pregnancy among reproductive-age women in Ethiopia.
Additional file 3. Spatial distribution (A) and kriging interpolation (B) of
unintended pregnancy among reproductive-age women in Ethiopia, 2000
EDHS.
Additional file 4. Spatial distribution (A) and kriging interpolation (B) of
unintended pregnancy among reproductive-age women in Ethiopia, 2005
EDHS.
Additional file 5. Spatial distribution (A) and kriging interpolation (B) of
unintended pregnancy among reproductive-age women in Ethiopia, 2011
EDHS.
Additional file 6. Hot and cold spot areas of unintended pregnancy
among reproductive-age women in Ethiopia, 2000 EDHS (A) and 2005
EDHS (B).
Additional file 7. Table shows that significant spatial primary and secondary clusters analysis result of unintended pregnancy among reproductiveage women in Ethiopia, 2000, 2005, 2011, and 2016 EDHS.
Additional file 8. StaTCan analysis of unintended pregnancy among
reproductive-age women Ethiopia, 2000 EDHS (A) and 2005 EDHS (B).
Acknowledgements
We would like to thank the measure DHS program for providing the data set.
Author contributions
The conception of the work, design of the work, acquisition of data, analysis,
and interpretation of data were done by DGB and FMA. Data curation, drafting
of the article, revising it critically for intellectual content, validation, and final
approval of the version to be published were done by FMA, and DGB. Both
authors read and approved the final manuscript.
Funding
No funding was obtained for this study.
Availability of data and materials
Data are available online and can be accessed from www.measuredhs.com.

Declarations
Ethics approval and consent to participate
The study does not involve the collection of information from subjects.
Consent to participate is not applicable since the study is a secondary data
analysis based on DHS data.
Consent for publication
Not applicable.
Competing Interests
The authors declare that they have no competing interests.
There are no financial, non-financial, or commercial organizations competing
for interests.

References
1. World Health Organization. Every Newborn Every women: an action plan to
end preventable deaths. 2014: www.who.int/about/licensing/copyright_
form/en/index.html.
2. Ministry of Health Ethiopia, P., WHO, World Bank, AHPSR, participants in
the Ethiopia multistakeholder policy review,, Success Factors for Women’s
and Children’s Health: Ethiopia. 2015.
3. World Health Organization, Maternal mortality fact sheet. 2019.
4. World Health Organization. Newborns: reducing mortality, Key facts. 2019;
Available from: https://www.who.int/news-room/fact-sheets/detail/
newborns-reducing-mortality.
5. Callister LC, Edwards JE. Sustainable development goals and the ongoing
process of reducing maternal mortality. J Obstet Gynecol Neonatal Nurs.
2017;46(3):e56–64.
6. AFRICAN UNION, AFRICA HEALTH STRATEGY 2016 – 2030. 2017.
7. Ethiopian Public Health Institute (EPHI) [Ethiopia] and ICF, Ethiopia Mini
Demographic and Health Survey 2019: Key Indicators. 2019, Rockville, Maryland, USA: EPHI and ICF.
8. Maternal and Child health directorate of ministry of health Ethiopia.
National Strategy for Newborn and Child Survival in Ethiopia, 2015/16 –
2029/20. 2015; Available from: https://www.healthynewbornnetwork.org/
hnn-content/uploads/nationalstrategy-for-newborn-and-child-survival-
in-ethiopia-201516-201920.pdf.
9. Goshu YA, Yitayew AE. Prevalence and determinant factors of unintended
pregnancy among pregnant women attending antenatal clinics of Addis
Zemen hospital. PLoS ONE. 2019;14(1): e0210206.
10. Dehingia N, et al. Unintended pregnancy and maternal health complications: cross-sectional analysis of data from rural Uttar Pradesh, India. BMC
Pregnancy Childbirth. 2020;20(1):188.
11. Bearak J, et al. Global, regional, and subregional trends in unintended
pregnancy and its outcomes from 1990 to 2014: estimates from a Bayesian hierarchical model. Lancet Glob Health. 2018;6(4):e380–9.
12. Aztlan EA, Foster DG, Upadhyay U. Subsequent Unintended Pregnancy
Among US Women Who Receive or Are Denied a Wanted Abortion. J
Midwifery Womens Health. 2018;63(1):45–52.
13. Nance N, et al. Unintended pregnancy and subsequent postpartum longacting reversible contraceptive use in Zimbabwe. BMC Womens Health.
2018;18(1):193.
14. Abame DE, et al. Relationship between unintended pregnancy and
antenatal care use during pregnancy in Hadiya Zone, Southern Ethiopia. J
Reprod Infertil. 2019;20(1):42–51.
15. Brittain K, et al. Long-term effects of unintended pregnancy on antiretroviral therapy outcomes among South African women living with HIV.
AIDS. 2019;33(5):885–93.
16. Khan MN, et al. Effects of unintended pregnancy on maternal healthcare
services utilization in low- and lower-middle-income countries: systematic review and meta-analysis. Int J Public Health. 2019;64(5):743–54.
17. Echaiz J, Blas M, Kancherla V. Unintended pregnancy and its impact on
childhood rotavirus immunization in Peru. Rev Panam Salud Publica.
2018;42: e96.
18. Judge-Golden CP, et al. The Association between mental health disorders
and history of unintended pregnancy among women veterans. J Gen
Intern Med. 2018;33(12):2092–9.
19. Omani-Samani R, et al. Socioeconomic inequality of unintended pregnancy in the Iranian population: a decomposition approach. BMC Public
Health. 2018;18(1):607.
20. Gharaee M, Baradaran HR. Consequences of unintended pregnancy
on mother and fetus and newborn in North-East of Iran. J Matern Fetal
Neonatal Med. 2020;33(5):876–9.

Belay and Aragaw Tropical Medicine and Health

(2022) 50:47

21. Rice WS, et al. Norms and stigma around unintended pregnancy in Alabama: associations with recent contraceptive use and dual method use
among young women. Women Health. 2018;58(10):1151–66.
22. Bearak J, et al. Unintended pregnancy and abortion by income, region,
and the legal status of abortion: estimates from a comprehensive model
for 1990–2019. Lancet Glob Health. 2020;8(9):e1152–61.
23. Dutta M, Shekhar C, Prashad L. Level, trend and correlates of mistimed
and unwanted pregnancies among currently pregnant ever married
women in India. PLoS ONE. 2015;10(12): e0144400.
24. Finer LB, Zolna MR. Declines in Unintended Pregnancy in the United
States, 2008–2011. N Engl J Med. 2016;374(9):843–52.
25. Branum AM, Ahrens KA. Trends in timing of pregnancy awareness among
US women. Matern Child Health J. 2017;21(4):715–26.
26. Ampt FH, et al. Incidence of unintended pregnancy among female sex
workers in low-income and middle-income countries: a systematic
review and meta-analysis. BMJ Open. 2018;8(9): e021779.
27. Ameyaw EK, et al. Prevalence and determinants of unintended pregnancy in sub-Saharan Africa: a multi-country analysis of demographic
and health surveys. PLoS ONE. 2019;14(8): e0220970.
28. Alene M, et al. Prevalence and determinants of unintended pregnancy in
Ethiopia: a systematic review and meta-analysis of observational studies.
PLoS ONE. 2020;15(4): e0231012.
29. Gebremariam Weldearegawi G, Tekola KB, Fseha Teklehaymanot B. Magnitude and associated factors of unintended pregnancy among pregnant
women at Saesie Tsaeda Emba Woreda Eastern Zone of Tigray, North
Ethiopia, 2018. J Pregnancy. 2019;2019:1694808.
30. Theme-Filha MM, et al. Factors associated with unintended pregnancy
in Brazil: cross-sectional results from the Birth in Brazil National Survey,
2011/2012. Reprod Health. 2016;13(Suppl 3):118.
31. Bekele H, et al. Unintended pregnancy and associated factors among
pregnant women attending antenatal care at Bako Tibe district public
health facility, Oromia Region, Ethiopia. J Pregnancy. 2020;2020:3179193.
32. Nyarko SH. Unintended Pregnancy among Pregnant Women in Ghana:
Prevalence and Predictors. J Pregnancy. 2019;2019:2920491.
33. Acharya K, Paudel YR, Silwal P. Sexual violence as a predictor of unintended pregnancy among married young women: evidence from the
2016 Nepal demographic and health survey. BMC Pregnancy Childbirth.
2019;19(1):196.
34. Ahinkorah BO, et al. What has reproductive health decision-making
capacity got to do with unintended pregnancy? Evidence from the
2014 Ghana Demographic and Health Survey. PLoS ONE. 2019;14(10):
e0223389.
35. Grindlay K, et al. Contraceptive use and unintended pregnancy among
young women and men in Accra, Ghana. PLoS ONE. 2018;13(8):
e0201663.
36. Central Statistical Agency (CSA) [Ethiopia] and ICF, Ethiopia Demographic
and Health Survey 2016. Addis Ababa, Ethiopia, and Rockville, Maryland,
USA: CSA and ICF.
37. Hindin MJ, Christiansen CS, Ferguson BJ. Setting research priorities for
adolescent sexual and reproductive health in low- and middle-income
countries. Bull World Health Organ. 2013;91(1):10–8.
38. Guterman K. Unintended pregnancy as a predictor of child maltreatment.
Child Abuse Negl. 2015;48:160–9.
39. Engstrand S, Kopp Kallner H. Cost of unintended pregnancy in Sweden
- a possibility to lower costs by increasing LARC usage. Contraception.
2018;97(5):445–50.
40. Worldometer, African Countries by Population (2021) - Worldometer https://
www.worldometers.info/population/countries-in-africa-by-population/.
2021.
41. Central Statistical Agency (CSA) [Ethiopia] and ICF. 2016, Ethiopia Demographic and Health Survey 2016. Addis Ababa, Ethiopia, and Rockville,
Maryland, USA: CSA and ICF.
42. The DHS Program ICF Rockville, M., USA, Nigeria Demographic and Health
Survey 2018. 2018.
43. Santelli, J., et al., The measurement and meaning of unintended pregnancy.
Perspectives on sexual and reproductive health, 2003: p. 94–101.
44. Worku MG, et al. Prevalence and associated factors of adolescent pregnancy (15–19 years) in East Africa: a multilevel analysis. BMC Pregnancy
Childbirth. 2021;21(1):1–8.

Page 16 of 16

45. Teshale AB, Tesema GA. Magnitude and associated factors of unintended
pregnancy in Ethiopia: a multilevel analysis using 2016 EDHS data. BMC
Pregnancy Childbirth. 2020;20(1):329–329.
46. Stillman, M., et al., Unintended pregnancy, abortion and Postabortion care in
Bihar, India—2015. 2018.
47. Sarder A, et al. Prevalence of unintended pregnancy and its associated
factors: evidence from six south Asian countries. PLoS ONE. 2021;16(2):
e0245923.
48. Finer LB, Zolna MR. Unintended pregnancy in the United States: incidence and disparities, 2006. Contraception. 2011;84(5):478–85.
49. Mohammed A, et al. Determinants of modern contraceptive utilization
among married women of reproductive age group in North Shoa Zone,
Amhara Region, Ethiopia. Reprod Health. 2014;11(1):1–7.
50. Wado YD. Women’s autonomy and reproductive health-care-seeking
behavior in Ethiopia. Women Health. 2018;58(7):729–43.
51. Khoramrooz M, et al. Investigating changes in unintended pregnancies before and after the changes in the family planning policies in
Iran: a multivariate decomposition analysis. Med J Islam Repub Iran.
2019;33:134–134.
52. Fite RO, Mohammedamin A, Abebe TW. Unintended pregnancy and
associated factors among pregnant women in Arsi Negele Woreda, West
Arsi Zone, Ethiopia. BMC Res Notes. 2018;11(1):671–671.
53. Getu Melese K, et al. Unintended Pregnancy in Ethiopia: Community Based Cross-Sectional Study. Obstet Gynecol Int.
2016;2016:4374791–4374791.
54. Kassahun EA, et al. Factors associated with unintended pregnancy
among women attending antenatal care in Maichew Town, Northern
Ethiopia, 2017. BMC Res Notes. 2019;12(1):381–381.
55. Yenealem F, Niberet G. Prevalence and associated factors of unintended
pregnancy among pregnant woman in Gondar town, North west Ethiopia, 2014. BMC Res Notes. 2019;12(1):161–161.
56. Admasu E, et al. Level of unintended pregnancy among reproductive age
women in Bahir Dar city administration, Northwest Ethiopia. BMC Res
Notes. 2018;11(1):891–891.
57. Tebekaw Y, Aemro B, Teller C. Prevalence and determinants of unintended
childbirth in Ethiopia. BMC Pregnancy Childbirth. 2014;14:326–326.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

