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Abstract

Background: The duration of postpartum abstinence is on the decrease but has not

been met with increased uptake of contraceptive in Nigeria. This imbalanced

transition could result in shorter birth intervals and worsen maternal and child health

outcomes. There is a paucity of information on the duration and predictors of time to

end of postpartum abstinence in Nigeria. This study was aimed at understanding the

time to end of postpartum abstinence and factors predicting the duration in Nigeria.

Methods: The NDHS 2013 data was used. Data of all women who had ever given

birth were included. The time to end of postpartum abstinence was censored among

currently breastfeeding mothers. The Kaplan Meier Product Limit method was used

to estimate the survival and hazard function while the Cox regression was used to fit

a model for time to end of postpartum abstinence at 5% significance level. Data

were weighed and provisions were made for multicollinearity.

Results: The overall average duration of postpartum abstinence in Nigeria is

3 month. In all, 58% ended postpartum abstinence within the first three months
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while 18%, 10%, and 14% ended it within 4e6 months, 7e12 months and after one

year respectively. Postpartum abstinence did not last beyond 3 months among 83%

of the women in the North-West region, compared with 23% in the North Central

region, and 34% in the South East. The Muslims had the highest proportion of

women who ended postpartum abstinence within the first three months after

delivery at 72% compared with Catholic women (31%). The median time to end

of postpartum abstinence was lowest (2 months) among women from North

West, Muslims, in poorest wealth quintiles and those with no education. The

“hazard” of earlier resumption of sexual activity after birth was over 3 times

more likely among women in the North West than those in the North Central

(aHR ¼ 3.09, 95% CI: 2.95e3.24). Women using contraceptives had a 40%

hazard of ending postpartum abstinence earlier. Rural women were 7.6% times

less likely to end postpartum abstinence compared to their urban counterpart.

Women from rich households have an excess risk of 14% to end postpartum

abstinence early compared to women from poor households.

Conclusion: Women of reproductive age in the North West, who are Muslims and

with no education are at higher risk of ending postpartum abstinence early. Hence,

policymakers and reproductive health stakeholders should design effective

intervention targeted at this group of women as a means of controlling fertility.

Keywords: Reproductive medicine, Public health

1. Background

Postpartum Abstinence is the period of voluntary sexual abstinence after pregnancy

delivery and when combined with postpartum amenorrhea is the period of insuscepti-

bility to pregnancy (National Population Commission (Nigeria) and ICF International,

2014). Globally, the period of postpartum abstinence is on the decrease but it has been

metwith increased prevalence of contraceptive use (WorldHealthOrganization, 2010).

However, the contrary is the situation in developing countries. In Nigeria for instance,

while the postpartum abstinence reduced overtime (Caldwell and Caldwell, 1981),

low contraceptive use prevailed (National Population Commission (Nigeria) and ICF

International, 2014; National Population Commission (Nigeria) and ICF

International, 2009). The implication of this imbalanced transition is a short birth inter-

val, and this might explain the relatively constant high fertility and maternal mortality

the country has been experiencing for over a decade. The same inference can be made

for the prevalent high under-fivemortality in Nigeria, since short birth interval does not

only affects the health of a mother but also that of the child (Ball et al., 2014; Batyra,

2016; Chen et al., 2014; Zhang et al., 2017).

Studies conducted in the 1980s (Caldwell and Caldwell, 1981; van de Walle and van

de Walle, 1989) showed that Nigeria and many other African countries had a
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postpartum abstinence period ranging from 12 to 15 months. A recent qualitative

study (Mbekenga et al., 2013) explained the reason for such interval to be as a result

of cultural beliefs that sperm can spoil the breast milk and thus affect the health of the

child (van de Walle and van de Walle, 1991). However, more recent studies

(National Bureau of Statistics Tanzania and ICF - Macro, 2011; National

Population Commission (Nigeria) and ICF International, 2014) have shown a

reduced length of postpartum abstinence (3 months) in some African countries.

This might partially explain the reason most African countries, Nigeria included,

are experiencing a relatively constant high fertility for decades. This shorter length

of postpartum abstinence could significantly reduce the positive influence which ed-

ucation, improved socio-economic status and increased female decision making po-

wer have on fertility.

As much as longer postpartum abstinence is desirable in a country with low contra-

ceptive prevalence, the advent of HIV/AIDS and other STIs in countries like Nigeria

decreases the need for its promotion. An earlier study in South West Nigeria reported

that men result to extramarital sex during wife postpartum abstinence period

(Lawoyin and Larsen, 2002) which exposes men to STDs and by extension the,

the wives. Then, is shorter postpartum abstinence preferable in order to protect

the women from contracting STIs from her spouse but at the risk of having short

birth intervals which are detrimental to her health and that of her child? (Cleland

et al., 1999).

Postpartum abstinence is one of the factors determining fertility, maternal and child

mortality, meanwhile very few research works have been published with respect to

postpartum abstinence in Nigeria in recent time except the few regional and relatively

old studies of postpartum abstinence (Sule-Odu et al., 2008; van de Walle and van de

Walle, 1989). Caldwell’s work on postpartum abstinence in Nigeria was done 30

years ago and might not represent its current situation in the country. The need to

re-assess the Nigeria situation and update the body of knowledge as far as postpartum

abstinence is concerned with regards to the time to resumption of sexual intercourse

after birth and factors that could influence such timings motivated this study. A good

knowledge of the timings as well as an understanding of its prognostic factors will

enable policymakers and other sexual and reproductive health stakeholders to make

more informed decisions on family planning and contraception programme including

reproductive health education to high-risk sub-populations in Nigeria.

The current study is poised at providing answers to “what is the timing of the end of

postpartum abstinence in Nigeria?”, “what are the factors affecting the time to end of

postpartum abstinence among women of reproductive ages?”; “Does contraceptive

use affect the timing of postpartum sexual intercourse resumption?”, “does mode

of delivery affect the timing of the end of postpartum abstinence?” We, therefore,

set to determine the timing of postpartum abstinence among women of reproductive
on.2018.e01032
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age in Nigeria, assess the effect of women characteristics on the timings, and to

determine the influence of delivery mode and contraceptive use on the timing of

postpartum sexual intercourse resumption.

2. Materials and methods

A nationally representative data from the Nigeria Demographic and Household Sur-

vey (NDHS) 2013, (National Population Commission (Nigeria) and ICF

International., 2014) was used in this study. The survey was designed to provide in-

formation on population and health indicator estimates at the national, zonal and

state level. It used enumeration areas (EA) that were prepared from the 2006 popu-

lation census of Nigeria as primary sampling units. A stratified three-stage cluster

design was used to select a nationally representative sample. The dataset had a

detailed reproductive history of the women interviewed.
2.1. Data

We extracted birth and sexual activity history of all women who have had at least

one childbirth either currently breastfeeding or had stopped. Information was limited

to the most recent births for women who had had more than one birth during the

period. Women who were not sure of the time they resumed sexual activity after their

last birth were excluded in the study. While the time to end of postpartum abstinence

of women who had already ended postpartum abstinence was used, the time spent so

far on postpartum abstinence among currently breastfeeding women was censored.
2.2. Variables

The outcome variable in this study is the duration of postpartum abstinence, which is

time to resumption of postpartum sexual intercourse. The explanatory variables

include marital status (since pregnancy and postpartum sexual intercourse in some

instances are independent of marital status); respondents’ region, age, religion,

use of contraceptive, place of residence, wealth status, family type, woman’s educa-

tion, partner’s education, mode of delivery, age difference between woman and part-

ner, total child ever born, current working status of respondent, breastfeeding

practice, and duration of postpartum amenorrhea. The choice of these variables is

based on earlier studies (Adhikari and Podhisita, 2010; Fatusi and Blum, 2008;

Kennedy and Visness, 1992) which have shown that socio-demographic factors

could explain sexual behaviours and fertility levels as well as postpartum abstinence.

Other factors like mode of delivery (Alum et al., 2015) have also been linked with

postpartum abstinence. Due to available screening questions that determine whether

exclusive breastfeeding was practiced or not, the number of participants that could

be assessed was only 2930 compared to 31828 participants that had responses on

other women’s characteristics considered.
on.2018.e01032
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2.3. Data analysis

We used both descriptive statistics and survival analysis techniques to analyze the

data. In the descriptive analysis, postpartum abstinence was grouped into four;

0e3 months, 4e6 months, 7e12 months and after 12 months. Literature is scarce

on standard period to be regarded as early or late postpartum abstinence. However,

sexual intercourse can resume in the second month when perinea healing must have

taken place. Using a conservative approach, we used this as a benchmark to collapse

postpartum abstinence period into short, moderate, long and very long for 0e3

months, 4e6 months, 7e12 months and after 1 year respectively. Although the var-

iable “breastfeeding practice” was significant at the bivariate level, it was not

included in the multiple Cox regression analysis due to a very low number of respon-

dents compared with other explanatory variables. Its inclusion will distort the out-

comes as analysis will be restricted to only 2930 respondents ratger than over 30000.
2.4. The rationale for use of survival analysis

Survival analysis was adopted in the analysis of this study because of the nature of

our dependent variable, time to end of postpartum abstinence, which is a time var-

iable. Excluding women who are currently on postpartum abstinence from analysis

could seriously bias the findings. The Kaplan Meier Product Limit method was used

to estimate the survival and hazard function due to its ability to take censored obser-

vation into consideration.

For those who had resumed sex after childbirth, the survival time is the time period

they waited after childbirth before resuming sexual intercourse. However, not all

women who were studied had ended postpartum abstinence as at the time of the sur-

vey. The duration of postpartum abstinence of these sets of women were right

censored as of the survey date and were included in the analysis. They constituted

about 11% of the eligible respondents. The survival time of this category of women

was computed as the number of months between last childbirth and the survey date.

The survival function S(t) e (Eq. (1)), is the probability that a woman will continue

postpartum abstinence after a particular time “t” was measured in months was esti-

mated and plotted. In this study, the S(t) meaning the probability that. The hazard

ratio, h(t) is the instantaneous failure rate at which a woman who had not resumed

postpartum sexual intercourse by time “t” will resume sexual intercourse immedi-

ately after time “t”.

SðtÞ ¼
Yk

j¼1

�
nj � dj

�

nj
ð1Þ

Where nj is the number of subjects observed at time tj and dj is the number of subjects

that have ended postpartum abstinence at time tj. The Log-rank test was used to
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compare the survival experience between different categories of the characteristics

studied. We estimated the Incidence Rate (IR), which is the probability that a woman

will resume sexual activity after a childbirth per unit time (month).

Furthermore, the survival time was modelled with respect to certain prognostic fac-

tors using the Cox proportional hazard regression. The coefficients in the Cox regres-

sion model indicates the changes expected in the duration of postpartum abstinence

in one category of a variable compared with another category. The hazard ratio (HR),

expressed as the exponentials of the coefficients, indicates a higher likelihood of

exposure to event of interest if HR > 1, HR < 1 implies lower exposure; while

HR ¼ 1 suggest no significant difference in exposure. Variables significant in the

independent Cox regression were used in the multiple Cox regression while control-

ling for confounders.

We made provision for intracluster correlation and also weighed the data to adjust

for differences in population sizes of each state in Nigeria and the FCT. Statistical

significance was determined at 5%. Stata (version 14) was for all the data analysis.
2.5. Ethical consideration

The National Health Research Ethics Committee reviewed the NDHS proposal and

approved the research work with reference number: NHREC/01/01/2007 (National

Population Commission (Nigeria) and ICF International, 2014).
3. Result

In all, 89% of the eligible women have ended postpartum abstinence as of the time of

the survey (Not shown in the Tables). The overall average duration of postpartum

abstinence in Nigeria is 3 months as shown in Table 1. In all, 58% ended postpartum

abstinence within the first three months while 18%, 10%, and 14% ended it within

4e6 months, 7e12 months and after one year respectively. Postpartum abstinence

did not last beyond 3 months among 83% of the women in the North-West region,

compared with 23% in the North Central region, 34% in the South East, 38% in the

South-South and 39% in the South West region ended their postpartum abstinence

within the first three month after delivery.

The Muslims had the highest proportion of women who ended postpartum absti-

nence within the first three months after delivery at 72% compared with Catholic

women (31%) and 37% among other Christian women and only 19% of the tradition-

alist. Nearly a quarter (23%) of the Catholics continued postpartum abstinence after a

year since delivery. More than half (60%) of the women who do not use contracep-

tives ended postpartum abstinence within the first three months, compared with

nearly half (47%) among women using contraceptives.
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Table 1. Distribution of respondents by socio-demographic characteristics,

duration of postpartum abstinence and median month to end of postpartum

abstinence.

Characteristics % Median Time
to end of PA

Postpartum Abstinence (Months)

0e3 4e6 7e12 >1 year

Region
North Central 13.6 8 23.1 20.5 24.8 31.6

North East 17.5 3 67.7 13.6 8.0 10.7

North West 37.0 2 83.2 10.8 1.3 4.7

South East 8.9 6 33.6 26.7 15.0 24.8

South South 9.2 4 38.3 26.0 16.4 14.8

South West 13.7 5 38.8 26.0 16.4 18.8

Age in Group
15e19 5.0 3 58.0 13.8 7.3 20.8

20e24 19.6 3 59.9 16.9 9.2 14.0

25e29 27.9 3 58.9 18.9 9.4 12.8

30e39 37.4 3 56.4 18.9 9.6 13.4

40e49 10.1 3 56.4 16.6 11.7 15.3

Religion
Catholic 8.6 6 30.9 25.5 20.7 22.9

Other Christian 28.3 5 36.5 27.2 16.1 20.1

Islam 62.3 2 71.6 12.8 5.8 9.8

Traditional 0.9 4 46.2 16.1 17.9 19.7

Contraceptive Use
Do not use 84.8 3 59.8 15.9 9.0 15.3

Using a method 15.2 4 47.4 29.8 16.2 6.6

Place of residence
Urban 35.0 3 53.8 22.3 10.0 13.9

Rural 65.0 3 60.1 15.8 10.2 14.0

Wealth Status
Poorest 46.7 2 68.4 12.1 7.4 12.1

Middle Class 18.9 4 45.7 20.1 14.7 19.6

Richest 34.5 4 50.3 25.0 11.3 13.4

Family Type
Monogamous 67.5 3 56.3 20.1 10.7 12.9

Polygamous 32.5 3 65.6 13.9 8.4 12.1

Education
No Education 49.2 2 72.0 11.9 5.9 10.2

Primary 19.3 4 44.0 20.4 15.8 19.8

Secondary 25.8 4 42.9 26.1 13.8 17.2

Tertiary 5.8 3 51.8 26.3 10.2 11.6

(continued on next page)
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Table 1. (Continued )
Characteristics % Median Time

to end of PA
Postpartum Abstinence (Months)

0e3 4e6 7e12 >1 year

Partner Education
No Education 39.8 2 74.2 11.2 5.1 9.4

Primary 19.0 4 48.5 20.1 13.2 18.1

Secondary 29.1 4 46.2 24.6 14.0 15.1

Tertiary 12.1 3 53.2 21.7 11.3 13.8

Caesarean delivery
No 97.9 3 58.3 17.8 10.0 13.8

Yes 2.1 5 35.8 28.9 15.9 19.4

Age Difference with Partner
Partner Younger 0.9 4 56.7 19.4 13.1 10.8

0e2 years 6.6 4 46.4 23.5 13.4 16.7

3e5 years 20.0 3 53.2 20.6 11.6 14.6

Above 5 years 72.5 3 62.2 16.9 9.1 11.8

Children Ever Born
1e2 Children 28.8 4 51.9 20.2 10.6 17.3

3e4 Children 30.8 3 57.9 19.7 10.4 12.0

Above 4 children 40.4 3 62.1 15.2 9.6 13.1

Current Work Status
Not Working 31.0 3 66.3 14.7 6.4 12.5

Working 69.0 3 54.1 19.5 11.8 14.6

Postpartum Amenorrhea
0e3 months 28.8 3 55.4 16.5 7.3 20.8

4e6 months 19.0 3 52.3 25.5 9.3 13.0

7e12 months 28.7 3 55.1 18.6 15.4 10.9

>1 year 23.6 3 67.0 14.0 7.8 11.1

Breastfeeding Practice*
Not Practicing EBF 82.5 - 44.8 3.4 0.7 51.1

Practice EBF 17.5 - 28.6 1.8 0.0 69.6

Total 31828 3 57.9 18.0 10.1 14.0

PA, postpartum abstinence; EBF, exclusive breastfeeding.
*Only 2930 respondents.
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About two-thirds of women from households in the poorest wealth quintiles ended

postpartum abstinence during the first three months of child delivery compared with

about half of those from the middle (46%) and richest (50%) wealth quintiles. Two-

third of the unemployed women resumed sexual activity within three months after

birth compared to the working class where 54%ended postpartum abstinence within

the same period. About three-quarter (72%) of the uneducated women ended post-

partum abstinence within the first three months with a median time to resumption

of sexual intercourse after delivery of 2 months. Among women who had their de-

livery without caesarean section, 58% ended postpartum abstinence within the first
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three months compared to about one-third (36%) of women who delivered through

the caesarean section as shown in Table 1.

The median time to end of postpartum abstinence was lowest (2 months) among

women from North West, Muslims, in poorest wealth quintiles and those with no

education and highest among those from the North Central (8 months), been a Cath-

olic (6 months) been a Christian (5 months) and delivered last child through

caesarean operation (5 months).

In Table 2, we present the incidence rate, the median survival time and the outcome

of log-rank test used to determine the significance of differences in the duration of

postpartum abstinence among the different categories of the explanatory variables.

The incidence rate was 0.92 in the North West compared to 0.37 in the North Cen-

tral. The incidence rate was also higher among women practicing Islam than the

Catholics (0.80 vs 0.47). Similarly, the incidence rates were significantly higher

among those in polygamy, with no education, in poorest wealth quintiles, delivery

through caesarean operation, with wider age difference between spouses and living

in the rural areas. The median survival time also followed similar patterns. With

respect to region of residence, it was observed that North-Central experienced the

longest postpartum abstinence with a median survival time of 2 months while

North-West experienced the shortest with a median survival time of 8 months.

The median survival time for all age groups in this study was 3 months. However,

the Log-rank test as shown in Table 2, shows that there exists a significant difference

in survival distribution of time to end of post-partum abstinence by age group. The

Log-rank test shows that all explanatory variables considered in this study had a

significantly different survival distribution except the variable “age difference with

partner”.

Fig. 1 shows the survival curves for the distribution of time to end of postpartum

abstinence by selected respondents characteristics. The curves showed that the sur-

vival experience across the different categories of their characteristics is distinctly

different.

In Table 3, the outcome of the Cox proportional hazard model is presented. The haz-

ard of an end to postpartum abstinence among women from the North-West was 3.18

times higher than among women from the North-Central (HR ¼ 3.18 95% CI:

3.05e3.31). The risk of resuming sexual intercourse after childbirth is in excess

of 92% for women in the North-East compared to those in the North-Central (HR

¼ 1.92, 945% CI:1.83e1.99). Women in virtually all other age groups were about

20% more likely to end postpartum abstinence than women aged 15e19 years.

With respect to religion, Muslim women compared to Catholic women had a higher

hazard of ending postpartum abstinence (HR¼ 1.83, 95% CI: 1.75e1.91). Similarly,

women from richer households were about 20% less likely to end postpartum absti-

nence compared with women from poorer households (HR ¼ 0.81, 95% CI:
on.2018.e01032
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Table 2. The Incidence rate, median survival time and log-rank test, by re-

spondents’ characteristics.

Variable Incidence
rate

Median survival
time to end of PA

Log-rank
test

Region
North Central 0.37 8 (7.7e8.3)

North East 0.74 3 (2.9e3.1) <0.001

North West 0.92 2 (1.9e2.0) <0.001

South East 0.48 6 (5.8e6.2) <0.001

South South 0.63 4 (3.9e4.1) <0.001

South West 0.51 5 (4.8e5.2) <0.001

Age in Group
15e19 0.65 3 (2.9e3.1)

20e24 0.69 3 (2.9e3.1) <0.001

25e29 0.69 3 (2.9e3.1) <0.001

30e39 0.67 3 (2.9e3.1) <0.001

40e49 0.65 3 (2.8e3.2) <0.001

Religion
Catholic 0.47 6 (5.7e6.2)

Other Christian 0.53 5 (4.9e5.1) <0.001

Islam 0.80 2 (1.9e2.0) <0.001

Traditional 0.53 4 (2.8e5.2) 0.04

Contraceptive Use
Do not use 0.69 3 (2.9e3.0)

Using a method 0.64 4 (3.9e4.1) <0.001

Place of residence
Urban 0.66 3 (2.9e3.1)

Rural 0.70 3 (2.9e3.0) <0.001

Wealth Status
Poorest 0.76 2 (1.9e2.0)

Middle Class 0.56 4 (3.8e4.2) <0.001

Richest 0.66 4 (3.9e4.1) <0.001

Family Type
Monogamous 0.68 3 (2.9e3.1)

Polygamous 0.74 3 (2.9e3.0) <0.001

Education
No Education 0.80 2 (1.9e2.0)

Primary 0.56 4 (3.8e4.2) <0.001

Secondary 0.57 4 (3.9e4.1) <0.001

Tertiary 0.67 3 (2.9e3.1) <0.001

Partner Education
No Education 0.82 2 (1.9e2.0)

Primary 0.60 4 (3.9e4.1) <0.001

(continued on next page)
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Table 2. (Continued )
Variable Incidence

rate
Median survival
time to end of PA

Log-rank
test

Secondary 0.61 4 (3.9e4.1) <0.001

Tertiary 0.66 3 (2.9e3.1) <0.001

Caesarean delivery
No 0.69 3 (2.9e3.0)

Yes 0.52 5 (4.6e5.4) <0.001

Age Difference with Partner
Partner Younger 0.65 4 (3.6e4.4)

0e2 years 0.62 4 (3.8e4.2) 0.12

3e5 years 0.65 3 (2.9e3.1) 0.72

Above 5 years 0.72 3 (3.0e3.1) 0.06

Children Ever Born
1e2 Children 0.63 4 (3.9e4.1)

3e4 Children 0.69 3 (2.9e3.1) <0.001

Over 4 children 0.71 3 (2.9e3.0) <0.001

Current Work Status
Not Working 0.75 3 (2.9e3.0)

Working 0.65 3 (2.9e3.0) <0.001

Postpartum Amenorrhea
0e3 months 0.55 3 (2.9e3.1) <0.001

4e6 months 0.52 3 (2.9e3.1) <0.001

7e12 months 0.55 3 (2.9e3.1) <0.001

>1 year 0.67 3 (2.9e3.1) <0.001

Breastfeeding Practice
Not Practicing EBF 0.44 3 (2.8e3.2) <0.001

Practice EBF 0.28 3 (2.8e3.1) <0.001

PA postpartum abstinence.
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0.79e0.83) as shown in Table 3. The hazard of ending postpartum abstinence was

also significantly higher among women in polygamy, with no education, using con-

traceptives, residing in rural areas, whose spouse had no education, delivery through

caesarean operation, of similar age with spouse, with fewer children, currently un-

employed, having longer duration of postpartum amenorrhea and not exclusively

breastfeeding child in the first six month after delivery.

After controlling for other variables, women in the North West had the highest likeli-

hood of ending postpartum abstinence. They were 215% more likely than women in

the North Central region to resume sexual activity earlier after birth (aHR ¼ 3.15,

95% CI: 3.00e3.30). Those in the South East were 34% times more likely to end

postpartum abstinence compared with women in the North Central. The chances

that women aged 25e29 years and women aged 30 and 34 years will stop the
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ors. Published by Elsevier Ltd. This is an open access article under the CC BY license

censes/by/4.0/).

https://doi.org/10.1016/j.heliyon.2018.e01032
http://creativecommons.org/licenses/by/4.0/


Fig. 1. Survival functions of time to end of postpartum abstinence among women of reproductive age in

Nigeria by selected characteristics.
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postpartum abstinence were 23% and 19% times higher than among women aged

15e19 years.

The adjusted hazard ratio (aHR) of 1.40 was found among women using contracep-

tives compared with those that did not use to end postpartum abstinence. Table 4 also

shows that rural women were 7% less likely to end postpartum abstinence compared

to their urban counterparts. With respect to wealth status, the women from house-

holds in richer wealth quintiles have an excess risk of 14% of ending postpartum

abstinence compared to women from households in poorer wealth quintiles. Women,

who were delivered of their baby through caesarean section, were 13% times less

likely to resume sexual intercourse as women who had a normal child delivery.

Other significant characteristics are the numbers of children ever born, duration of

postpartum amenorrhea and spouse and women educational attainments as shown

in Table 4.
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Table 3. The unadjusted determinants of time to end of postpartum abstinence

among women of reproductive age in Nigeria.

Variable Categories HR (95% CI)

Region North Central Reference
North East 1.92 (1.83e1.99)*
North West 3.18 (3.05e3.31)*
South East 1.17 (1.10e1.23)*
South South 1.49 (1.41e1.55)*
South West 1.30 (1.23e1.36)*

Age in Group 15e19 Reference
20e24 1.22 (1.15e1.30)*
25e29 1.25 (1.17e1.33)*
30e34 1.25 (1.17e1.33)*
35e39 1.23 (1.15e1.31)*
40e49 1.18 (1.11e1.27)*

Religion Catholic Reference
Other Christian 1.08 (1.03e1.13)*
Islam 1.83 (1.75e1.91)*
Traditional 1.13 (0.992e1.28)

Contraceptive Use Do not use Reference
Using a method 1.05 (1.02e1.09)*

Place of residence Urban Reference
Rural 1.06 (1.04e1.09)*

Wealth Status Poor Reference
Middle Class 0.71 (.691 - .737)*
Rich 0.81 (.787 - .830)*

Family Type Monogamous Reference
Polygamous 1.13 (1.10e1.16)*

Education No Education Reference
Primary 0.65 (0.63e0.67)*
Secondary 0.64 (0.62e0.66)*
Tertiary 0.77 (0.73e0.81)*

Spouse Education No Education Reference
Primary 0.66 (0.64e0.68)*
Secondary 0.66 (0.64e0.68)*
Tertiary 0.73 (0.70e0.76)*

Delivery through CS No Reference
Yes 0.77 (0.70e0.83)*

Age Difference with Partner Spouse Younger Reference
0e2 Years Difference 0.92 (0.81e1.04)
3e5 Years Difference 0.98 (0.86e1.11)
Above 5 Years 1.11 (0.99e1.26)

Child Ever Born 1e2 Children Reference
3e4 Children 1.20 (1.16e1.24)*
Above 4 Children 1.25 (1.21e1.28)*

Current Work Status Not Working Reference
Working 0.89 (0.87e0.91)*

Postpartum Amenorrhea 0e3 months Reference
4e6 months 1.16 (1.11e1.20)*
7e12 months 1.24 (1.20e1.28)*
>1 year 1.45 (1.40e1.50)*

(continued on next page)
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Table 3. (Continued )
Variable Categories HR (95% CI)

Breastfeeding Practice Practice EBF Reference
Not Practicing EBF 1.96 (1.65e2.34)*

*Significant at 5% HR Hazard Ratio.
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4. Discussion

The current study explored the time to end of postpartum abstinence. We included

the time already spent in postpartum abstinence among women who were currently

breastfeeding. In all, we found postpartum abstinence to have ended after three

months among the women studied and this varied by their characteristics. Respon-

dents’ region, age, religion, use of contraceptive, place of residence, wealth status,

family type, woman’s education, partner’s education, mode of delivery, and total

child ever born were found to be significantly associated with duration of postpartum

abstinence. The postpartum sexual behaviour of Nigerian women seemed to be expe-

riencing a transition. This is in light of the fact that studies carried out towards the

end of the 20th century (Caldwell and Caldwell, 1981; van de Walle and van de

Walle, 1989) reported longer postpartum abstinence among women from various

part of Africa while more recent study (National Bureau of Statistics Tanzania

and ICF - Macro, 2011) found a much shorter postpartum abstinence period which

corroborated our findings. The long postpartum abstinence observed in the late 20th

century in many parts of Africa was influenced by cultural beliefs. Some investiga-

tors (van de Walle and van de Walle, 1991) noted that the belief that sperm might be

poisonous to the breast milk was one of the major reasons for a lengthy postpartum

abstinence period. However, with an increase in reproductive health knowledge, the

influence of such cultural beliefs might have reduced and could serve as an explana-

tion for the prevailing reduced postpartum abstinence period in most African coun-

tries including Nigeria.

Compared to the Caldwell Study (Caldwell and Caldwell, 1981) which reported that

postpartum abstinence among women not using a contraceptive method was 15

months, we discovered that the median length of postpartum abstinence among

such women is only 3 month. This shows that there has been a great decline in

the length of postpartum abstinence from 1970 to date. However, the postpartum

abstinence of average of three months found in the current study is lower than the

4.5 months reported in a Southwestern Nigerian study (Sule-Odu et al., 2008). There

appears to be a consistent decline in postpartum abstinence duration in Nigeria.

Although reduced postpartum abstinence can be beneficial since it reduces the risk of

STI transmission as studies (Achana et al., 2010; Cleland et al., 1999; Lawoyin and

Larsen, 2002) have shown that spouses of abstaining wife are likely to engage in
on.2018.e01032
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Table 4. The adjusted determinants of time to end of postpartum abstinence

among women of reproductive age in Nigeria.

Variable Categories aHR (95% CI)

Region North Central Reference
North East 2.00 (1.91e2.09)*
North West 3.15 (3.00e3.30)*
South East 1.34 (1.26e1.43)*
South South 1.73 (1.63e1.83)*
South West 1.21 (1.15e1.28)*

Age in Group 15e19 Reference
20e24 1.22 (1.14e1.30)*
25e29 1.23 (1.15e1.32)*
30e34 1.19 (1.10e1.28)*
35e39 1.10 (1.01e1.20)*

Religion Catholic Reference
Other Christian 1.04 (0.99e1.10)
Islam 1.28 (1.21e1.36)*
Traditional 0.99 (0.87e1.15)

Contraceptive Use Do not use Reference
Using a method 1.40 (1.35e1.47)*

Place of residence Urban Reference
Rural 0.93 (0.90e0.96*

Wealth Status Poor Reference
Middle Class 0.97 (0.94e1.01)
Rich 1.14 (1.09e1.19)*

Family Type Monogamous Reference
Polygamous 0.97 (0.94e0.99)*

Education No Education Reference
Primary 0.96 (0.92e0.99)*
Secondary 0.98 (0.95e1.05)
Tertiary 1.19 (1.11e1.28)*

Spouse Education No Education Reference
Primary 0.89 (0.85e0.92)*
Secondary 0.91 (0.87e0.95)*
Tertiary 0.91 (0.87e0.97)*

Delivery through CS No Reference
Yes 0.87 (0.79e0.95)*

Child Ever Born 1e2 Children Reference
3e4 Children 1.11 (1.07e1.15)*
Above 4 Children 1.08 (1.03e1.13)*

Current Work Status Not Working Reference
Working 1.01 (0.98e1.03)

Postpartum Amenorrhea 0e3 months Reference
4e6 months 1.24 (1.19e1.29)*
7e12 months 1.31 (1.31e1.41)*
>1 year 1.36 (1.36e1.46)*

*Significant at 5% aHR adjusted hazard ratio Breastfeeding practice dropped due to low sample size.
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unsafe extramarital sexual activities. However, the consequences of such reduction

are equally threatening. The devastating effect of reduced postpartum abstinence

could be more severe in countries like Nigeria where contraceptive prevalence is

low (Fagbamigbe et al., 2018; National Population Commission (Nigeria) and ICF

International, 2014) and abortion is prohibited (Oye-Adeniran et al., 2004). Most

women resume sexual activity at an earlier time than what it used to be without

the use of contraceptives; exposing them to the risk of unwanted pregnancy. A

woman who eventually fall a victim of unwanted pregnancy are left with two devas-

tating options. One option is to leave the pregnancy and risk both her health as a

result of birth in quick succession and the health of the child recently given birth

to as a result of the reduced care due to pregnancy (Setty-Venugopal and

Upadhyay, 2002). The second option will be to go for an unsafe abortion, which

poses an increased risk of maternal mortality (Haddad and Nour, 2009).

The multiple Cox regression analysis revealed a lower adjusted hazard ratio among

teenage mothers. This suggests that younger women are more likely to extend post-

partum abstinence than women of other reproductive ages. This is quite intuitive as

teenage mothers are more likely to be out of wedlock compared to older age group;

hence they are faced with a lower pressure for sexual intercourse after birth. This

finding is similar to an earlier finding (Sule-Odu et al., 2008).

Women from other regions in Nigeria have a higher likelihood of earlier end of post-

partum abstinence than women in North-Central Nigeria. Women in the North-West

have the highest likelihood of an earlier end to postpartum abstinence compared with

women in the North-Central region. Although most women in the North West and

North-Central practices Islam (Fagbamigbe et al., 2015), they are of different culture

and traditional practices. This might have informed the wide disparity found in their

likelihood to end postpartum abstinence. It might be necessary to conduct further

studies to elicit the reason for the long postpartum abstinence period in the north cen-

tral region compared to other regions of Nigeria.

A study on the role of religion in developing countries, employing data from the

DHS of 30 countries, noted that fertility among Muslim is significantly higher

than among the Catholics while very little difference was identified in the fertility

levels of Protestant Christians and Catholics (Heaton, 2011). Haeton’s findings

seem to correlate with the result in our study which showed that the likelihood

that other Christians had a higher chance to end postpartum abstinence early

compared to Catholic women wasn’t significant, but Muslim women had a higher

risk of ending postpartum abstinence earlier than the Catholics. With regards to con-

traceptive use, it was not surprising to discover that those using a contraceptive

method were 40% times more likely to resume postpartum sexual intercourse at

an earlier time than those not using any method. Contraceptive users might be

more confident not to get pregnant soon after childbirth than women not using
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any method. However, the median period of postpartum abstinence end was only a

month different among the users and non-users. This suggests that consequences of

non-use of contraceptive were not rolled out by a longer postpartum abstinence.

Therefore, considering the fact that uptake of contraceptive during postpartum is

low in Nigeria (Akinlo et al., 2013), there is an urgent need to increase awareness

of contraceptive use especially among postpartum women who are at risk of preg-

nancies in quick succession. Prenatal and postpartum contraceptive counseling

can significantly increase uptake during postpartum (Zapata et al., 2015).

In this study, we also identified that higher wealth status has an association with

earlier end of postpartum abstinence. Women from households in richer wealth quin-

tile were 11% times more likely to end postpartum abstinence earlier compared to

women from poorer households. Another factor which determined the time to end

of postpartum abstinence was women and partner’s education. Our study agrees

with a qualitative study which was conducted in Burkina-Faso (Rossier and

Hellen, 2014) that educated women tend to end postpartum abstinence early

compared to the less educated. This gives an indication that improved female social

status might reduce postpartum abstinence. There is a need to carry out qualitative

studies in order to understand why women of higher social status will prefer early

sexual activity after birth. However, the outcome is contrary when the respondents’

partners are educated. Women who had a partner with lower education have a higher

hazard of ending postpartum abstinence early.

We also found that women who were delivered of their last birth through a caesarean

operation had a higher likelihood of extending postpartum abstinence. The same is

the situation of women with 1e2 births and those from a polygamous family. These

situations could be linked to the time needed for women to get strong for sexual ac-

tivities and availability of other “sexual partners” at the disposal of the men. Lastly,

our study showed that the longer the duration of postpartum amenorrhea, the higher

the likelihood that a woman will delay the resumption of sexual activity. Studies are

scarce on the relationship between postpartum amenorrhea and postpartum absti-

nence, but a possible explanation for this type of relationship could be that women

who have resumed menses might have the feeling that their body has recovered from

child delivery and ready for sexual activities. Qualitative studies need to be carried

out to validate this assertion.
4.1. Conclusion

The median duration of postpartum abstinence has decreased from 15 months to 3

months between 1980 and 2013 without a significant increase in modern contracep-

tive uptake. Women of reproductive age in the North West, Muslim women, and

women living in urban areas including those who did not have their last birth through

a caesarean operation and those from monogamous family are generally at higher
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risk of earlier end of postpartum abstinence. Hence, Policymakers and reproductive

health stakeholders should pay closer attention to women in this group. Contracep-

tive programmes should also be integrated with post-natal interventions in order to

achieve an increased prevalence of contraceptive uptake during the postpartum

period.
4.2. Strength and limitation of the study

The large nationally representative data used in this study has made our findings reli-

able. Like virtually all retrospective study, there is a potential for recall bias. This

challenges would be more apparent among women who had their last birth about

4 or 5 years before the survey and were asked to recall the month they resumed sex-

ual intercourse after last birth.
Declarations

Author contribution statement

A. F. Fagbamigbe: Conceived and designed the experiments; Performed the exper-

iments; Analyzed and interpreted the data; Contributed reagents, materials, analysis

tools or data; Wrote the paper.

I. E. Awoyelu, O. L. Akinwale, T. Y. Akinwande, B. K. Enitilo, O. Bankole: Per-

formed the experiments; Analyzed and interpreted the data; Contributed reagents,

materials, analysis tools or data; Wrote the paper.
Funding statement

This research did not receive any specific grant from funding agencies in the public,

commercial, or not-for-profit sectors.
Competing interest statement

The authors declare no conflict of interest.
Additional information

No additional information is available for this paper.
References

Achana, F.S., Debpuur, C., Akweongo, P., Cleland, J., 2010. Postpartum abstinence

and risk of HIV among young mothers in the Kassena-Nankana District of Northern

Ghana. Cult. Health Sex. 12 (5), 569e581.
on.2018.e01032

ors. Published by Elsevier Ltd. This is an open access article under the CC BY license

censes/by/4.0/).

http://refhub.elsevier.com/S2405-8440(18)32546-5/sref1
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref1
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref1
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref1
https://doi.org/10.1016/j.heliyon.2018.e01032
http://creativecommons.org/licenses/by/4.0/


19 https://doi.org/10.1016/j.heliy

2405-8440/� 2018 The Auth

(http://creativecommons.org/li

Article Nowe01032
Adhikari, R., Podhisita, C., 2010. Household headship and child death: evidence

from Nepal. BMC Int. Health Hum. Right 10, 13.

Akinlo, A., Bisiriyu, A., Olapeju, E., 2013. Influence of use of maternal health care

on postpartum contraception in Nigeria. In: DHS Working Papers, 92. ICF Interna-

tional, Calverton, Maryland.

Alum, A.C., Kizza, I.B., Osingada, C.P., Katende, G., Kaye, D.K., 2015. Factors

associated with early resumption of sexual intercourse among postnatal women

in Uganda. Reprod. Health 12 (1), 107.

Ball, S.J., Pereira, G., Jacoby, P., de Klerk, N., Stanley, F.J., 2014. Re-evaluation of

link between interpregnancy interval and adverse birth outcomes : retrospective

cohort study. BMJ 349 (July), g4333.

Batyra, E., 2016. Fertility and the changing pattern of the timing of childbearing in

Colombia. Demogr. Res. 35 (1), 1343e1372.

Caldwell, J.C., Caldwell, P., 1981. Cause and sequence in the reduction of postnatal

abstinence in Ibadan City, Nigeria. In: Child Spacing in Tropical Africa: Traditions

and Change, pp. 181e199.

Chen, I., Jhangri, G.S., Chandra, S., 2014. Relationship between interpregnancy in-

terval and congenital anomalies. Am. J. Obstet. Gynecol. 210 (6), 564.e1e564.e8.

Cleland, J.G., Ali, M.M., Capo-Chichi, V., 1999. Post-partum sexual abstinence in

West Africa: implications for AIDS-control and family planning programmes.

AIDS 13 (1), 125e131.

Fagbamigbe, A.F., Afolabi, R.F., Idemudia, E.S., 2018. Demand and unmet needs

of contraception among sexually active in-union women in Nigeria: distribution,

associated characteristics, barriers, and program implications. SAGE Open 8 (1),

215824401775402.

Fagbamigbe, A.F., Bamgboye, E.A., Yusuf, B.O., Akinyemi, J.O., Issa, B.K.,

Ngige, E., et al., 2015. The Nigeria wealth distribution and health seeking behav-

iour : evidence from the 2012 national HIV/AIDS and reproductive health survey.

Health Econ. Rev. 5 (5), e1ee10.

Fatusi, A.O., Blum, R.W., 2008. Predictors of early sexual initiation among a na-

tionally representative sample of Nigerian adolescents. BMC Public Health 8.

Haddad, L.B., Nour, N.M., 2009. Unsafe abortion: unnecessary maternal mortality.

Rev. Obstet. Gynecol. 2 (2), 122e126.

Heaton, T.B., 2011. Does religion influence fertility in developing countries. Popul.

Res. Pol. Rev. 30 (3), 449e465.
on.2018.e01032

ors. Published by Elsevier Ltd. This is an open access article under the CC BY license

censes/by/4.0/).

http://refhub.elsevier.com/S2405-8440(18)32546-5/sref2
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref2
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref3
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref3
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref3
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref4
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref4
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref4
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref5
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref5
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref5
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref6
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref6
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref6
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref7
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref7
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref7
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref7
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref8
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref8
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref8
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref9
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref9
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref9
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref9
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref10
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref10
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref10
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref10
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref11
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref11
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref11
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref11
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref11
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref12
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref12
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref13
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref13
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref13
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref14
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref14
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref14
https://doi.org/10.1016/j.heliyon.2018.e01032
http://creativecommons.org/licenses/by/4.0/


20 https://doi.org/10.1016/j.heliy

2405-8440/� 2018 The Auth

(http://creativecommons.org/li

Article Nowe01032
Kennedy, K.I., Visness, C.M., 1992. Contraceptive efficacy of lactational amenor-

rhoea. Lancet 339 (8787), 227e230.

Lawoyin, T.O., Larsen, U., 2002. Male sexual behaviour during wife’s pregnancy

and postpartum abstinence period in Oyo State, Nigeria. J. Biosoc. Sci. 34 (1),

51e63.

Mbekenga, C.K., Pembe, A.B., Darj, E., Christensson, K., Olsson, P., 2013. Pro-

longed sexual abstinence after childbirth: gendered norms and perceived family

health risks. Focus group discussions in a Tanzanian suburb. BMC Int. Health

Hum. Right 13 (1), 4.

National Bureau of Statistics Tanzania and ICF - Macro, 2011. Tanzania Demo-

graphic and Health Survey 2010. National Bureau of Statistics Dar es Salaam,

Tanzania ICF Macro Calverton, Maryland, USA. Dar es Salaam, Tanzania: Na-

tional Bureau of Statistics and ORC Macro.

National Population Commission (Nigeria), ICF International, 2014. Nigeria De-

mographic and Health Survey 2013. Abuja, Nigeria.

National Population Commission (Nigeria), ICF International, 2009. Nigeria De-

mographic and Health Survey, 2008. DHS Measure Macro, New York and Nigeria

Population Commission, Abuja, Nigeria.

Oye-Adeniran, B.A., Long, C.M., Adewole, I.F., 2004. Advocacy for reform of the

abortion law in Nigeria. Reprod. Health Matters.

Rossier, C., Hellen, J., 2014. Traditional birthspacing practices and uptake of family

planning during the postpartum period in ouagadougou: qualitative results. Int. Per-

spect. Sex. Reprod. Health. 40 (2), 87e94.

Setty-Venugopal, V., Upadhyay, U.D., 2002. Birth spacing. Three to five saves

lives. Popul. Rep. Issues World Health 13, 1e23.

Sule-Odu, A.O., Fakoya, T.A., Oluwole, F.A., Ogundahunsi, O.A., Olowu, A.O.,

Olanrewaju, D.M., et al., 2008. Postpartum sexual abstinence and breastfeeding

pattern in Sagamu. Afr. Reprod. Health 12 (1), 96e100.

van de Walle, E., van de Walle, F., 1989. Postpartum sexual abstinence in tropical

Africa. PSC Afr. Demogr. Work. Paper Ser. 17 (1), 1e21.

van de Walle, E., van de Walle, F., 1991. Breastfeeding and popular aetiology in

the Sahel. Health Trans. Rev. 1 (1), 69e81.

World Health Organization, 2010. World Health Statistics.
on.2018.e01032

ors. Published by Elsevier Ltd. This is an open access article under the CC BY license

censes/by/4.0/).

http://refhub.elsevier.com/S2405-8440(18)32546-5/sref15
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref15
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref15
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref16
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref16
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref16
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref16
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref17
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref17
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref17
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref17
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref18
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref18
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref18
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref18
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref19
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref19
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref20
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref20
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref20
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref21
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref21
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref22
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref22
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref22
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref22
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref23
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref23
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref23
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref24
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref24
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref24
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref24
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref25
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref25
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref25
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref26
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref26
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref26
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref27
https://doi.org/10.1016/j.heliyon.2018.e01032
http://creativecommons.org/licenses/by/4.0/


21 https://doi.org/10.1016/j.heliy

2405-8440/� 2018 The Auth

(http://creativecommons.org/li

Article Nowe01032
Zapata, L.B., Murtaza, S., Whiteman, M.K., Jamieson, D.J., Robbins, C.L.,

Marchbanks, P.A., et al., 2015. Contraceptive counseling and postpartum contra-

ceptive use. Am. J. Obstet. Gynecol. 212 (2), 171.e1e171.e8.

Zhang, Y., Quist, A., Enquobahrie, D., 2017. Short birth-to-pregnancy intervals

among African-born black women in Washington State. J. Matern. Fetal Neonatal

Med. 2017 (1), 1e5.
on.2018.e01032

ors. Published by Elsevier Ltd. This is an open access article under the CC BY license

censes/by/4.0/).

http://refhub.elsevier.com/S2405-8440(18)32546-5/sref28
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref28
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref28
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref28
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref29
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref29
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref29
http://refhub.elsevier.com/S2405-8440(18)32546-5/sref29
https://doi.org/10.1016/j.heliyon.2018.e01032
http://creativecommons.org/licenses/by/4.0/

	Factors contributing to the duration of postpartum abstinence among Nigerian women: semi-parametric survival analysis
	1. Background
	2. Materials and methods
	2.1. Data
	2.2. Variables
	2.3. Data analysis
	2.4. The rationale for use of survival analysis
	2.5. Ethical consideration

	3. Result
	4. Discussion
	4.1. Conclusion
	4.2. Strength and limitation of the study

	Declarations
	Author contribution statement
	Funding statement
	Competing interest statement
	Additional information

	References


