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Abstract

Background: Unmet need for contraception, the proportion of women who want to limit or delay childbirth but
use no form of contraception, is the core indicator to evaluate the effectiveness of family planning programs.
Understanding how migration influences unmet need is important to identify to whom and how to target sexual
and reproductive health programs. We assessed how migration status in rural and urban settings is associated with
having an unmet need for family planning.

Methods: Data on sexually active, fecund, reproductive-aged (15–49 years) women from the 2013–14 Zambia
Demographic and Health Survey were analysed through univariate and multivariate logistic regression models.

Results: Unmet need for modern contraceptive methods was significantly higher among rural to rural migrant
women (OR 1.30, 95%CI 1.00–1.70 p < 0.05) and rural non-migrant women (OR 1.41, 95%CI 1.06–1.85 p < 0.01)
compared to urban non-migrant women after controlling for age, marital status, parity, religion, education and
wealth.

Conclusion: Women residing in, and migrating between, rural areas were significantly more likely to have an
unmet need for contraception. Our findings highlight the importance of understanding migration and migrant
streams to strengthen family planning programs. In Zambia, a focus on rural-rural migrants, rural non-migrants and
the poorest could improve the health of the entire population.
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Plain English summary
There is limited evidence about how migrating impacts
women's family planning. This study aims to address this
gap in research by assessing how different migration pat-
terns affect the chances for women to have their repro-
ductive needs (i.e. contraception) unfulfilled (i.e. unmet).
An estimated 225 million women in low- and middle-
income countries want to avoid pregnancy but use no
form of modern contraception (e.g. condoms, the pill).
Women at highest risk are typically young, poor, of low
education and unmarried, the same population most likely
to migrate. Women account for roughly half (48%) of the
worlds’ migrants, yet there is a gap in knowledge around
how migrating affects women’s ability to plan their

families by limiting or delaying future childbirth. In this
study, we analysed data from the 2013–2014 Zambia
Demographic and Health Survey and compared the
chances of having an unmet need for contraception be-
tween migrant women and rural non-migrant women to
that of urban non-migrant women. We found that rural-
to-rural migrants were 30% more likely to have an unmet
need and rural non-migrants were 40% more likely com-
pared to urban non-migrants. Regardless of migration sta-
tus, poor rural women were most likely to have an unmet
need compared to rich urban women. In Zambia, a focus
on rural-rural migrants, rural non-migrants and the poor-
est could improve the health of the entire population.
More research is needed to improve our understanding of
factors that both obstruct and facilitate contraceptive use
and how they may be affected by migration over time.
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Background
One billion of the world’s population are migrants of
which an estimated 48% are women [1, 2], the majority
of whom reside in low- to middle- income countries
[3, 4]. Yet, there is limited evidence around how mi-
grating affects women’s ability to plan their families by
limiting or delaying future childbirth.
Unmet need for contraception is highest among young,

unmarried, and poorly educated nulliparous women, who
are also the population most likely to migrate internally
[5–9]. The consequences of unsatisfied need for contra-
ceptives include higher incidences of unplanned pregnan-
cies and unsafe abortions which are directly correlated
with increased maternal mortality and under-five child
mortality rates [10–14]. Therefore, satisfying unmet need
is not only vital for the health of women, but also for their
children and the wider community.
Yet, limited research is available on the effect of mi-

gration on unmet need. Rather, previous studies have
focused on its effect on contraceptive use, for which re-
sults vary. In Myanmar, Kenya and China, researchers
found strong evidence of increased Modern Contracep-
tive Prevalence (MCP) in rural-to-urban migrants com-
pared to non-migrants, whereas in Cambodia no
difference was found [15–18]. In Zambia, access to
modern contraception was significantly lower among
rural women compared to those living in urban areas
[19].
The aim of this study was to understand the effect of

internal female migration on unmet need for modern
contraception among women in Zambia. Specifically, we
examined how different migration pathways may influ-
ence women to have an unmet need. Given the evidence
that migrant women tend to utilise modern contracep-
tives and sexual and reproductive health services more
than their non-migrant counterparts [15, 16, 19, 20], we
attempted to determine whether a change in residence
influences the likelihood of unmet need.

Methods
Study setting
Internal migration in Zambia is driven by the push
and pull of labour market forces rather than insecur-
ity [21]. Urban-urban and rural-rural migration are
the dominant migration patterns [22]. In the 1980s,
like many other sub-Saharan nations, the government
of Zambia implemented land resettlement projects to
redistribute the population and wealth by promoting
urban-rural migration [23, 24]. As recently as 2017,
the Zambian government was renewing efforts to en-
courage urban-rural migration [25].
In recent years, Zambia made headway towards MDGs 4

& 5, improving maternal and child health respectively.
From 2007 to 2013, the under-five mortality rate dropped

from 119 per 1000 live births to 87.4 and maternal mortal-
ity dropped from 591 per 100,000 live births to 224, how-
ever, these results are still unacceptably high when close to
50% of maternal deaths in Zambia could be averted
through modern contraceptive use [21, 26–28]. Women in
rural areas of Zambia tend to use fewer contraceptives
compared to their urban counterparts [29–31]. Access to
modern contraceptives in rural areas of Zambia is plagued
by a myriad of structural barriers including stock-outs, un-
availability of preferred methods and weak provider cap-
acity [29, 32, 33]. The recent push towards ruralisation
coupled with poor access to sexual and reproductive health
services in rural areas contributes to the importance of bet-
ter understanding the needs of migrant women [19].

Data sources and methodology
A secondary analysis of cross-sectional survey data from
the 2013–14 Zambia DHS Program was performed for
this study. The DHS are openly available nationally rep-
resentative surveys designed to provide current estimates
of demographic and health indicators including fertility,
maternal and child health, sexual and reproductive
health. Data were collected from eligible women aged
15–49 years by trained interviewers over an 8-month
period from August 2013 to April 2014. The sampling
frame consisted of a list of provinces broken down into
smaller administrative units containing an average of
510 people [29]. This study was limited to married and
unmarried women at risk of pregnancy: reproductive age
(15–49 years), sexually active and fecund. Sexually active
women reported having had sex with at least one person
within 3 months prior to the interview [34]. Women
who last had sex “before their last birth” were classified
as not sexually active since their sexual activity could
not be quantified.

Conceptual framework
A conceptual framework was developed to better iden-
tify a priori variables that could influence both unmet
need and migration. The framework took into account
three key theories that could explain how migration
affects fertility, these are: disruption, selection and
adaptation theory [35–37]. Disruption theory suggests
a migrant’s fertility is temporarily disrupted when
spouses are separated, reducing fertility below that of
non-migrants. Selection theory proposes that migrants
are self-selecting and possess certain characteristics,
such as adaptability and risk-taking, and are thus
motivated differently compared to non-migrants.
Finally, adaptation theory suggests that migrants
change their fertility preferences to match that of their
host community to meet financial and social con-
straints [35–37]. These theories work in tandem;
therefore it is important to determine the impact of
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each individually to understand their consequences on
contraceptive use [38].

Outcome variable
The outcome of interest was unmet need for modern
contraception. We applied the DHS Definition for un-
met need described by Bradley et al because it is com-
parable over time and across countries [39]. By this
definition, women were considered to have an unmet
need if they did not use modern contraceptives, yet were
sexually active, fecund and either undecided or did not
wish to become pregnant within the next 2 years.
Women who have an unmet need for contraception
were divided into traditional (e.g. rhythm method, with-
drawal) and modern (e.g. the pill, implants, condoms)
contraception users. As the latter are more reliable and
effective [40, 41], sexually active women using traditional
methods were considered to have an unmet need for a
more effective modern method [39, 42]. All other
women who did not meet these conditions were consid-
ered to have a ‘met need’ or ‘no unmet need’. Levels of
unmet need were created based on the thresholds de-
fined in several studies [43–48]. We defined Low unmet
need as ≤15%, Medium 15.1 to 20%, High 20.1 to 25%
and Very High as ≥25.1%.

Exposure variables
The primary exposure of interest was migration status: A
migrant was defined as one who relocated from one DHS-
defined administrative unit to another and has lived in their
current residence for at least 3months at the time of inter-
view; ‘non-migrant’ or ‘internal migrant’. We further di-
vided migration status into four migrant streams based on
the direction of movement: non-migrant urban, non-
migrant rural, urban-rural migrant, rural-urban migrant.
We generated migration variables based on the following
questions in the ZDHS regarding the geography and timing
of respondents’ moves: type of current residence (rural or
urban), years in current residence (range from 0 to 41 years)
and type of previous residence (village, town, other city,
Lusaka). Non-migrants were defined as having never
moved from their current residence. Current residence was
delimited according to the cluster in which the interview
took place. Years in current residence were the number of
years the respondent reported living in the domicile where
they were interviewed. Type of previous residence was de-
fined by the respondent’s own classification of their previ-
ous residence; Lusaka, other city and town were classified as
‘urban’, and village as ‘rural.’ We corroborated this ‘urban’
grouping by combining the proportion of residents in
Lusaka, other city and town with those living in urban areas
over the census years 1980, 1990, 2000 and 2010 [29].
Additionally, we sought to determine whether the ef-

fect of migration on unmet need is modified by age in

that the youngest (15–19 years) and oldest (40–49 years)
women would be more likely to experience unmet need
compared to non-migrants of the same age. Both age
groups have been linked with a low desire to become
pregnant, lower modern contraceptive use and underre-
porting of sexual activity associated with the social
stigma of unmarried intercourse, hence would be at
higher risk of having unmet need [29, 32, 49].

Covariates
We included covariates from our conceptual framework
that had previously been identified as being strongly as-
sociated with migration and/or modern contraceptive
use in the literature [15–18] (Fig. 1). Relevant variables
available in the ZDHS were adapted and organised into
demographic, socio-economic and socio-cultural cat-
egories. Demographic variables were: (a) current resi-
dence; (b) age group; (c) marital status; (d) religion; (e)
ethnicity and (f) region. Socioeconomic variables were:
(g) wealth index; (h) occupation and (i) education level.
Wealth index was created by the DHS and indicates
level of wealth in quintiles. It measures a household’s
wealth as a composite of household assets, construction
material, and water and sanitation variables [29].
Sociocultural variables were measured by: (j) parity; (k)

ideal number of children; (l) family planning media ex-
posure and (m) access to modern contraception. A
woman with access to modern contraception responded
‘yes’ to either having been visited by a family planning
worker or told about contraception at a health facility
within the past 12 months.
Empowerment encompasses a wide breath of variation

that differs by culture, context and age [50, 51]. Therefore,
to adequately control for potentially confounding effects
of empowerment, we included two variables. We mea-
sured female empowerment via two opinion-based indices
included in the DHS: (n) ability to refuse sex, and (o)
spousal abuse justified [52, 53]. To measure respondents’
opinion on the ability to refuse sex, respondents answered
‘yes’ or ‘no’ if they agreed that a wife was justified in refus-
ing sex for the following reasons: (i) husband has an STI,
(ii) husband has sex with other women or (iii) wife tired
or not in the mood. Women who answered ‘yes’ to all sce-
narios were coded as ‘yes,’ which indicated high empower-
ment. Women who answered ‘no’ to at least one of these
scenarios were classified as ‘no’ indicated low empower-
ment. To measure respondents’ opinion on whether spou-
sal abuse is justified, respondents answered ‘yes’ or ‘no’ if
they believed that a husband was justified in beating his
wife for the following reasons (i) refusing sex, (ii) going
out without telling husband, (iii) neglecting the children,
(iv) arguing with husband, or (v) burning the food.
Women who answered ‘no’ to all scenarios were coded as
‘no,’ which indicated high empowerment. Women who
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answered ‘yes’ to at least one of these scenarios were clas-
sified as ‘yes’ indicating low empowerment.

Analysis
We performed a descriptive analysis with Pearson chi-
squared tests comparing unmet need for modern contracep-
tion in migrants versus non-migrants, exclusively and within
urban and rural settings. Additionally, we compared poten-
tial covariates stratified by unmet need. Using logistic regres-
sion, we tested each exposure and covariate measure for an
association with our outcome. To determine the association
between migration status and unmet need, we compared
rural non-migrants, rural-urban migrants and urban-rural
migrants to urban non-migrants. First, univariate models
established crude odds ratios for the effect of migration on
unmet need. Covariates that showed strong evidence of an
association (p < 0.05) with both migration and contraceptive
outcomes in the univariate analyses were considered poten-
tial confounders. Second, the confounding effects of covari-
ates of interest were examined by creating multivariate
models employing a forward stepwise regression. Third, po-
tential confounders were retained in the final multivariate
model. Finally, given the association between age and migra-
tion explained previously, we fitted an interaction term for
these two variables. To measure the potential effect of an
unmeasured confounder, such as adaptability of an individ-
ual (see Fig. 1), a sensitivity analysis was performed using

the E-Value measure based on the potential outcomes
framework further described by VanderWeele and Ding
(2017) [54, 55]. All analyses were performed using Stata,
Release 14 (Stata Corp., College Station, Texas, USA) and
were weighted to account for the varying sampling fraction
by administrative unit and 3.8% survey non-response rate.

Results
Descriptive results
The weighted sample size consisted of 7868 women,
47.9% of the original ZDHS sample (n = 16,411). The aver-
age age was 30.2 years, 84% were married or had a regular
sexual partner, 71% were internal migrants and 57% rural.
Just over half of women used modern contraceptives
(56%), and almost a quarter (24%) had an unmet need for
modern contraception (Table 1). Migrants were more
likely to be married (87% vs. 75%) and were exposed to
contraception messages in the media (40% vs. 32%).
Migrants tended to be better off financially than

non-migrants; a higher proportion of non-migrants
were classified as part of the lowest/poorest (22.7%)
quintile than migrants (15.5%). Non-migrants and mi-
grants held comparable views on empowerment; just
over half believed that women could not refuse sex
under at least one circumstance (53% non-migrant,
51% migrant).

Fig. 1 Conceptual framework of the effect of migration on contraception
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Table 1 Distribution of socio-demographic characteristics in the sample (n = 7868, weighted)

Covariates % n Migrant % Non-migrant %

Current residence

Rural 56.6 4265 55.4 59.3

Urban 43.4 3603 44.6 40.8

Age, years; mean, (SE) 30.1 (0.1) 30.1 (0.1) 29.8 (0.2)

15–19 10.0 814 8.5 13.4

20–29 40.4 3186 41.6 37.8

30–39 35.4 2743 36.1 33.9

40–49 14.2 1125 13.9 15.0

Marital status

Unmarried 16.6 1417 12.9 25.2

Married 83.4 6451 87.1 74.8

Religion

Catholic 17.3 1356 17.1 17.8

Protestant 81.7 6442 81.7 81.6

Musilim/other 1.0 70 1.2 0.6

Ethnicity

Bemba 22.9 1835 21.9 25.3

Tonga 15.4 964 19.0 6.9

Lozi 5.8 518 5.4 6.7

Other 56.0 4551 53.8 61.1

Region

Central 9.0 679 8.8 9.6

Copperbelt 15.2 763 13.5 19.0

Eastern 12.8 1023 14.4 9.1

Luapula 6.9 760 5.2 10.8

Lusaka 19.4 898 19.8 18.6

Muchinga 5.2 692 5.2 5.1

Northern 7.4 765 6.9 8.5

North Western 4.1 723 3.5 5.5

Southern 14.3 941 18.1 5.5

Western 5.7 624 4.5 8.4

Parity, mean (SE) 3.7 (0.4) 3.7 (0.6) 3.7 (0.7)

0 to 2 9.0 781 7.7 11.8

1 to 3 44.1 3360 45.6 40.4

4+ 47.0 3727 46.6 47.8

Total, % (n) 100.0 7868 71.4% (5616) 28.6 (2252)

Ideal number of children, mean (SE) 4.9 (0.4) 4.9 (0.1) 5.0 (0.1)

0 to 2 7.6 587 5.9 6.7

3 to 4 38.7 3025 40.2 35.3

5+ 50.3 3996 49.6 52.0

Non-numeric 3.4 260 2.3 6.1

Wealth

Poorest 17.6 1368 15.5 22.7

Poorer 18.9 1546 18.2 20.5
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Unmet need was high among all women (23.9%) and
was only slightly less prevalent in migrants (23.2%) than
non-migrants (25.5%). Unmet need increased with rural-
ity; rural non-migrants bore the highest unmet need
(31.3%). More migrants used modern contraceptives
(58.4%) than non-migrants (50.5%) with the highest
prevalence found in urban-urban migrants (66.2%). Rural
non-migrants reported the lowest modern contraceptive
prevalence where less than half (44.3%) reported use.
Urban non-migrants had a much lower mean parity
(mean 2.9) compared to rural non-migrants (mean 4.4)
and ideal number of children was high across the board
at 5.0 children (Table 2). Finally, unmet need was less
common in urban residents (25.4%) than rural residents
(29.5%) and less common in the richest women (15.4%)
compared to the poorest women (32.5%) regardless of
migration or residency (Table 3). Surprisingly, 44.4%

(n = 8) of non-migrant rural women in the richest
wealth quintile reported an unmet need, however we at-
tribute this large proportion to small numbers of women
(n = 18) who fit this definition.

Analysis results
Univariate analysis showed that unmet need for contra-
ception was significantly higher among both non-migrant
rural women (OR 2.21, 95%CI 1.70–2.86) and urban-rural
migrants (OR 1.51, 95%CI 1.10–2.09) compared to urban
non-migrant women (Table 4). Unmet need was highest
among women who resided in rural areas (OR 1.84,
95%CI 1.60–2.12), were aged 40–49 years (OR 1.66,
95%CI 1.33–2.07), were unable to numerically verbalise
their ideal number of children (OR 2.37, 95%CI 1.59–
3.54), believed in a religion other than Protestant or
Catholic (OR 1.86, 95%CI 1.08–3.21) and believed that

Table 1 Distribution of socio-demographic characteristics in the sample (n = 7868, weighted) (Continued)

Covariates % n Migrant % Non-migrant %

Middle 20.5 1806 21.4 18.4

Richer 21.5 1689 23.0 18.0

Richest 21.5 1459 22.0 20.4

Occupation

Not working 41.3 3027 41.4 41.0

Labourer 30.7 2544 29.5 33.5

Professional 28.0 2297 29.2 25.5

Highest education

None 8.8 685 8.5 9.6

Primary 51.5 4025 50.7 53.3

Secondary 34.2 2714 34.3 34.0

Higher 5.5 444 6.5 3.1

FP media exposure

No 62.5 4842 60.0 68.4

Yes 37.5 3026 40.0 31.6

Access to FP

No 62.5 4864 61.3 65.3

Yes 37.5 3004 38.8 34.7

Empowerment

Ability to refuse sex

No 51.9 3949 51.3 53.3

Yesa 44.6 3650 45.3 43.2

Don’t know 3.5 269 3.5 3.5

Spousal abuse justified

Noa 51.0 3791 52.9 46.3

Yes 45.7 3850 43.7 50.5

Don’t know 3.3 227 3.4 3.2

Total, % (n) 100.0 7868 71.4% (5616) 28.6 (2252)
aDenotes high empowerment
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spousal abuse was justified (OR 1.29, 95%CI 1.13–1.48).
When the confounding effects of age, marital status,
parity, wealth and education were controlled for in our
multivariate model, the odds of having an unmet need for
contraception was reduced in rural non-migrant women,
yet they still experienced 40% more unmet need (OR 1.40,
95%CI 1.06–1.86) compared to urban non-migrants
(Table 4). We also found evidence that rural-rural migrant
women were 30% more likely to experience unmet need
(OR 1.30, 95%CI 0.99–1.70) compared to urban non-
migrants. Yet, urban-rural (OR 1.16, 95%CI 0.83–1.60)
and rural-urban (OR 1.11, 95%CI 0.80–1.54) migrants ex-
perienced an almost identical likelihood of unmet need
compared to urban non-migrants. Regarding potential
effect modification, evidence of an interaction between
age and migration and unmet need was not detected (not
shown). Results of the sensitivity analysis indicate that an

unmeasured confounder would have to be associated with
both migration and unmet need by an odds ratio of 1.19-
fold each to explain the lower confidence limit, meaning
little additional unmeasured confounding is necessary to
explain the effect observed.

Discussion
This study examined the impact of internal migration on
unmet need for modern contraception among Zambian
women of reproductive age (15–49 years). Our findings
provide evidence that rural-rural migrant and rural non-
migrant women were more likely to experience unmet
need compared to urban non-migrant women. Migrants
moving from urban-to-rural areas or in the opposite dir-
ection did not have increased odds of unmet need, nor
did migrants moving between urban areas.

Table 2 Proportion of unmet need for modern family planning within the context of fertility indicators (n = 7868, weighted)

Migration type Unmet need for modern method Modern contraceptive prevalence Mean parity Mean ideal number of children n (%)

Migration status % %

Non-migrant Very High / 25.5 50.5 3.7 5.0 2252 (28.6)

Migrant High / 23.2 58.4 3.7 4.9 5616 (71.4)

Migration stream

Non-migrant urban Medium / 17.1 59.4 2.9 4.5 848 (10.8)

Urban-urban Medium / 17.5 66.2 3.0 4.3 2015 (25.6)

Rural-urban High / 21.2 58.8 3.5 4.8 740 (9.4)

Non-migrant rural Very High / 31.3 44.3 4.4 5.5 1404 (17.8)

Rural-rural Very High / 28.1 51.6 4.4 5.4 2206 (28.0)

Urban-rural High / 23.8 58.5 3.8 4.8 655 (8.4)

Total mean High / 23.9 56.0 3.7 4.9 7868 (100)

Table 3 Proportion of unmet need for modern family planning in migrant and non-migrant women by wealth (n = 7868, weighted)

Wealth quintile

Poorest Poorer Middle Richer Richest Mean row %

Current Residence

Rural 32.5 27.0 29.0 20.3 22.9 29.5

Urban 37.7 26.5 16.2 21.1 15.0 25.4

Migration status

Non-migrant 37.3 27.1 24.3 24.7 12.6 28.3

Migrant 29.6 27.0 25.9 19.6 16.6 25.5

Migration stream

Non-migrant urban 41.6 28.9 13.9 24.8 11.4 27.3

Urban-urban 18.7 21.1 14.8 19.9 16.3 18.6

Rural-urban 42.8 28.1 21.8 18.9 20.3 27.9

Non-migrant rural 37.2 27.0 28.4 24.3 44.4 29.2

Rural-rural 30.4 27.4 29.1 21.5 21.0 27.1

Urban-rural 23.0 25.6 30.1 14.9 16.1 23.4

All women in sample 32.5 (450/1368) 27.0 (431/1546) 25.5 (437/1806) 20.9 (340/1689) 15.4 (248/1459) 24.2 (1906/7868)
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Findings among women who reside in, and migrate be-
tween, rural areas initially suggest that either there is a lack
of access to, or availability of, contraceptive services, or low
intention to use even in the face of high unmet need.
Several studies have drawn attention to the disparity in
access between rural and urban Zambia [19, 56–58].
Commonly cited barriers to contraceptive use there include
high cost, limited contraceptive choice, distance from ser-
vices and poor transportation links [16, 59–62]. Yet, women
migrating from urban-to-rural areas did not have signifi-
cantly different unmet need from their non-migrant urban
counterparts. This may be a reflection of a variety of factors
including wider social acceptability of contraception and
greater availability of modern contraceptive methods in
urban areas [19, 32], but it does beg the question as to
whether women migrating from urban to rural areas are
able to prioritise their needs over potential social stigma.
Similarly, there was no significant difference in unmet need
between women migrating from rural to urban areas and
urban non-migrants. Again, this suggests that women
moving into urban areas were either more easily able to
physically or financially access contraceptives, or that their
intention to use changed once they arrived in their new
destinations. Overall findings indicate that women adapt to
their local circumstances in one direction (rural to urban)
but not in the other suggesting that there are factors

Table 4 Association between unmet need for modern family
planning and migration stream and covariates in women aged
15–49 years in Zambia

Independent variable Univariate model Multivariate model

Odds ratio 95% CI Odds ratio 95% CI

Migration stream [Urban non-migrant]

Rural non-migrant 2.21*** 1.70–2.86 1.41** 1.06–1.85

Rural-rural migrant 1.90*** 1.47–2.45 1.30* 1.00–1.70

Urban-rural migrant 1.51** 1.10–2.09 1.16 0.83–1.60

Urban-urban migrant 1.03 0.78–1.35 1.08 0.82–1.42

Rural-urban migrant 1.31 0.95–1.80 1.11 0.80–1.54

Current residence [Urban]

Rural 1.84*** 1.60–2.12

Age [15–19]

20–29 0.60*** 0.49–0.73 0.62*** 0.50–0.78

30–39 0.72*** 0.59–0.88 0.61*** 0.47–0.78

40–49 1.66*** 1.33–2.07 1.29 0.97–1.70

Marital status [Unmarried]

Married 1.11 0.92–1.33 0.97 0.78–1.21

Religion [Catholic]

Protestant 1.15 0.96–1.37

Other 1.86* 1.08–3.21

Ethnicity [Bemba]

Tonga 0.97 0.77–1.22

Lozi 0.99 0.76–1.30

Other 0.96 0.82–1.12

Region [Central]

Copperbelt 0.71** 0.54–0.92

Eastern 0.80 0.62–1.04

Luapula 1.18 0.89–1.56

Lusaka 0.60*** 0.45–0.79

Muchinga 1.40* 1.02–1.93

Northern 2.01*** 1.49–2.72

North Western 1.14 0.87–1.49

Southern 0.88 0.67–1.16

Western 0.83 0.60–1.14

Parity [0]

1 to 3 0.69** 0.55–0.87 0.85 0.65–1.11

4+ 1.30* 1.03–1.65 1.26 0.92–1.71

Ideal number of children [0 to 2]

3 to 4 0.91 0.69–1.19

5+ 1.42* 1.07–1.89

Non-numeric 2.37*** 1.59–3.54

Wealth index [Poorest]

Poorer 0.77** 0.64–0.92 0.78** 0.65–0.94

Middle 0.71*** 0.59–0.85 0.74** 0.61–0.90

Richer 0.55*** 0.44–0.68 0.71** 0.56–0.90

Table 4 Association between unmet need for modern family
planning and migration stream and covariates in women aged
15–49 years in Zambia (Continued)

Independent variable Univariate model Multivariate model

Odds ratio 95% CI Odds ratio 95% CI

Richest 0.38*** 0.30–0.47 0.57*** 0.43–0.76

Occupation [Not working]

Labourer 1.61*** 1.39–1.87

Professional 0.86 0.73–1.02

Highest education [None]

Primary 0.77* 0.63–0.95 0.89 0.72–1.09

Secondary or higher 0.47*** 0.37–0.59 0.80 0.63–1.02

FP media exposure [No]

Yes 0.70*** 0.61–0.79

Access to FP [No]

Yes 0.75*** 0.65–0.87

Empowerment

Ability to refuse sex [No]

Yes 0.83** 0.73–0.95

Don’t know 1.10 0.79–1.52

Spousal abuse justified [No]

Yes 1.29*** 1.13–1.48

Don’t know 1.18 0.84–1.65

* < 0.05, ** < 0.01, *** < 0.001

Almonte and Lynch Reproductive Health          (2019) 16:169 Page 8 of 11



beyond migration that drive whether women’s unmet need
is disrupted or whether she can adapt to new circum-
stances. Results of the sensitivity analysis indicate that even
a weak association between both migration and unmet
need with an unmeasured factor could negate the signifi-
cance of our main outcome. It is possible that unmeasured
characteristics of migrant women may include those related
to migration theories presented (Fig. 1) e.g. whether a
woman adapts new behaviours relative to another or is pre-
pared to take more risks.
It is possible that urban to rural migrants may be

wealthier than their rural resident counterparts, meaning
they can more easily get to health facilities. Greater
wealth and urban residence are often highly correlated
[19]. Our results showed a clear pattern between wealth
and unmet need, with the likelihood of unmet need in-
creasing with every one-unit decrease in wealth quintile.
The poorer a woman is, the more likely she is to have
unmet need: the least poor women are 43% less likely to
have an unmet need compared to the poorest women in
our study. Wealth strongly confounded our results. Pre-
vious studies also noted an association between wealth
and residence [18, 19]. In this study, the majority (84%)
of urban women were classified as being part of the two
highest (richest, richer) wealth quintiles whereas only
12% of rural women reached those quintiles.
Irrespective, understanding the potential role that mi-

grants from urban areas could play in influencing
women in rural areas may allow programmes to target
messages to women with unmet need. One potential role
of urban to rural migrants may be to act as ‘champions’
of contraceptive use who actively engage with young,
poorer women with highest unmet need [63–65]. This is
an especially interesting concept given the Zambian gov-
ernment’s promotion of ruralisation.
Several limitations of this study are attributable to in-

herent issues using DHS surveys, which aggregate a life-
time of migration history, and are limited in the detail
on what they can capture. While we could examine
womens long- and short- term migration status, we are
unable to draw a causal relationship between migration
and unmet need due to the cross-sectional nature of
DHS data. In addition, we are unable to examine the
heterogeneity of migration streams in detail as the DHS
migration module does not include details such as dis-
tances travelled, whether they women migrated intern-
ally or externally.
Nevertheless, where most previous studies focus on

unmet need in married women, we included unmarried
women in our study and limited our sample only to
married women who reported being sexually active.
While social stigma is associated with condom use and
promiscuity in Zambia leading to possible underreport-
ing of unmarried women’s sexual behaviour our

estimates may better reflect the true odds and preva-
lence of unmet need in this population and the low in-
vestment in contraceptive care [33, 66–68].
A better understanding of the impact of migration on

women’s unmet need would be possible through re-
search that can segment migrant streams of women
and better understand characteristics associated with
those streams. One potential avenue for further re-
search could be to collect data longitudinally on one
individual over time through a cohort that captures
more detail on women’s migration within Zambia. This
would enable researchers to determine whether unmet
need preceded migration or is a consequence of it. Our
results raise questions about the motivations and be-
haviour of migrant women in addressing their unmet
needs that would require more qualitative investigation
and research into how to determine an individuals’
‘adaptability’ and risk-taking capacity that may lead
them to migrate in the first instance.

Conclusion
Our findings demonstrate that migration impacts women’s
unmet need, and access to contraceptives. However, a better
understanding of the motivation and behaviours of women
migrating from urban to rural areas and in the opposite dir-
ection could allow national programmes to better under-
stand why women residing in, and migrating between, rural
areas continue to have unmet needs for contraception.

Acknowledgments
The authors would like to thank the DHS Program for making the data
publicly available and allowing them to perform a secondary analysis of the
2013 – 2014 Zambia DHS data. The authors would also like to thank the
reviewers for their comments and suggestions to improve the quality of this
paper.

Authors’ contributions
MTA and CAL conceived of the present study. MTA was involved in
planning, performed the analysis, interpretation of the data and designed
the tables and figure. CAL was involved in planning, interpretation of the
data, designed the figure and supervised the work. All authors read and
approved the final manuscript.

Funding
CAL was supported by funding from MSD, through its MSD for Mothers
program. MSD had no role in the design, collection, analysis and
interpretation of data, in writing of the manuscript, or in the decision to
submit the manuscript for publication. The content of this publication is
solely the responsibility of the authors and does not represent the official
views of MSD. MSD for Mothers is an initiative of Merck & Co., Inc.,
Kenilworth, N.J., U.S.A.

Availability of data and materials
The dataset supporting the conclusions of this article are publicly available
through the Demographic and Health Services Program repository, https://
dhsprogram.com/what-we-do/survey/survey-display-406.cfm.

Ethics approval and consent to participate
Ethical approval for DHS Surveys were granted by the institutional review
board (IRB) of Macro International and local Zambian governmental
institutions [29]. Ethical approval for this project was assented 6 July 2016 by

Almonte and Lynch Reproductive Health          (2019) 16:169 Page 9 of 11

https://dhsprogram.com/what-we-do/survey/survey-display-406.cfm
https://dhsprogram.com/what-we-do/survey/survey-display-406.cfm


the London School of Hygiene and Tropical Medicine MSc Ethics Committee
under reference 11276/RR/4993.

Competing interests
The authors declare that they have no competing interests.

Received: 25 September 2018 Accepted: 2 September 2019

References
1. IOM. Global Migration Trends: an Overview. Geneva: International

Organization of Migration; 2014.
2. Memon R. Pakistan: internal migration and poverty reduction in migration,

development and poverty reduction in Asia. Reg Conf Migr dev Asia.
Lanzhou: UK Department for International Development, IOM, Geneva; 2005.

3. Omelaniuk I. Gender, poverty reduction and migration; 2006.
4. UN DESA. International Migration Report 2015 Highlights (ST/ESA/SER.A/

375). New York: United Nations; 2016.
5. Wulifan JK, Brenner S, Jahn A, De Allegri M. A scoping review on

determinants of unmet need for family planning among women of
reproductive age in low and middle income countries. BMC Womens
Health. 2016;16:1–15.

6. Alkema L, Kantorova V, Menozzi C, Biddlecom A. National, regional, and
global rates and trends in contraceptive prevalence and unmet need for
family planning between 1990 and 2015: a systematic and comprehensive
analysis. Lancet. 2013;381:1642–52.

7. Brockerhoff M, Yang X. Impact of migration on fertility in sub-Saharan Africa.
Biodemography Soc Biol. 1994;41:19–43.

8. Brockerhoff M. Migration and the fertility transition in African cities. In:
Bilsborrow RE, editor. Migr Urban Dev New Dir Issues. Norwell: Kluwer
Academic Publishers; 1998. p. 357–90.

9. Fleury A. Understanding Women and Migration: A Literature Review.
Washington, D.C; 2016. Report No. Knowledge Partnership on Migration and
Development (KNOMAD): 8

10. Cleland J, Bernstein S, Ezeh A, Faundes A, Glasier A, Innis J. Family planning:
the unfinished agenda. Lancet Sex Reprod Heal Ser. 2006;368:1810–27.

11. Cleland J, Harbison S, Shah IH. Unmet need for contraception: issues and
challenges. Stud Fam Plan. 2014;45:105–22.

12. Decat P, Zhang W-H, Moyer E, Cheng Y, Wang Z, Lu C, et al. Determinants
of unmet need for contraception among Chinese migrants: a worksite-
based survey. Eur J Contracept Reprod Heal Care. 2011;16:26–35.

13. Cleland J, Shah IH, Benova L. A fresh look at the level of unmet need for
family planning in the postpartum period, its causes and program
implications. Int Perspect Sex Reprod Health. 2015;41:155–62.

14. WHO. Family planning/Contraception Fact sheet N°351. 2015. Available from:
http://www.who.int/mediacentre/factsheets/fs351/en/. [cited 2016 Apr 6]

15. Sudhinaraset M, Diamond-Smith N, Thet MM, Aung T. Influence of internal
migration on reproductive health in Myanmar: results from a recent cross-
sectional survey. BMC Public Health. 2016;16:246.

16. Ochako R, Askew I, Okal J, Oucho J, Temmerman M. Modern contraceptive
use among migrant and non-migrant women in Kenya. Reprod Health.
2016;13:67.

17. Chen J, Liu H, Xie Z. Effects of rural-urban return migration on women’s
family planning and reproductive health related attitude and behavior in
rural China. Stud Fam Plan. 2010;41:31–44.

18. Hukin EF. Contraception in Cambodia: explaining unmet need. London:
London School of Economics; 2012.

19. White JS, Speizer IS. Can family planning outreach bridge the urban-rural
divide in Zambia? BMC Health Serv Res. 2007;7.

20. Fotso JC, Speizer IS, Mukiira C, Kizito P, Lumumba V. Closing the poor-rich
gap in contraceptive use in urban Kenya: are family planning programs
increasingly reaching the urban poor? Int J Equity Health. 2013;12.

21. USAID/Zambia. Country Development Cooperation Strategy 2011–2015.
Washington, D.C: USAID; 2011.

22. The World Bank. Zambia Overview. 2016. Available from: http://www.un.org/
esa/dsd/dsd_aofw_ni/ni_pdfs/NationalReports/zambia/RuralDevelopment.
pdf. [cited 2016 Sep 1]

23. Simatele DM. Kwacha ngwee: a snapshot at Zambia’s contemporary
migration patterns. Accra: African Migrations workshop; 2007.

24. Potts D. Counter-urbanisation on the Zambian Copperbelt? Interpretations
and implications. Urban Stud. 2005;42:583–609.

25. Nawa D. Young farmers driving rural transformation. Zambia Dly. Mail Ltd.
2017. Available from: https://www.daily-mail.co.zm/young-farmers-driving-
rural-transformation/. [cited 2018 Aug 1]

26. UNICEF, WHO, The World Bank, UNDP. Levels and Trends in Child Mortality.
New York: United Nations Children’s Fund; 2014.

27. WHO, UNICEF, UNFPA, The World Bank, UNPD. Trends in Maternal Mortality:
1990–2015. Geneva: World Health Organization; 2015.

28. Ahmed S, Li Q, Liu L, Tsui AO. Maternal deaths averted by contraceptive
use: an analysis of 172 countries. Lancet. 2012;380:111–25.

29. Central Statistical Office [Zambia], Ministry of Health [Zambia], IFC
International. Zambia Demographic and Health Survey 2013–14. Rockville:
Central Statistical Office, Ministry of Health, and ICF International; 2015.

30. Central Statistical Office [Zambia], Central Board of Health [Zambia], ORC
Macro. Zambia Demographic and Health Survey 2001-2002. Calverton:
Central Statistical Office, Ministry of Health, and ICF International; 2003.

31. Gillespie D, Ahmed S, Tsui A, Radloff S. Unwanted fertility among the poor:
an inequity? Bull World Health Organ. 2007;85:100–7.

32. Pinchoff J, Boyer CB, Mutombo N, Chowdhuri RN, Ngo TD. Why don’t urban
youth in Zambia use condoms? The influence of gender and marriage on
non-use of male condoms among young adults. PLoS One. 2017;12:
e0172062 Price MA, editor.

33. Benefo D. Determinants of condom use in Zambia: a multi-level analysis.
Fam Plann. 2010;4:19–30.

34. Kann L, Kinchen S, Shanklin SL, Flint KH, Hawkins J, Harris WA, et al. Youth
risk behavior surveillance—United States, 2013. CDC MMWR Surveill Summ.
2014;63(4):1-168.

35. Mckinney BJ. Impact of rural-urban migration on migrant fertility in Senegal.
Columbia: DHS Work. Pap; 1993. Report No.: 6

36. Georgiadis K. Migration and Reproductive Health: A Review of the
Literature. Working Paper No. 01/2008. London: Munich Personal RePEc
Archive; 2008.

37. Gesese KT. Migration and socio-demographic determinants of women’s
reproductive health services utilization in North Gondar. Ethiopia: University
of Leicester; 2015.

38. Moreno L. Residential Mobility and Contraceptive Use in Northeastern Brazil.
Calverton; 1994. Report No.: 9

39. Bradley EK, Croft TN, Fishell JD, Westoff CF. Revising Unmet Need for Family
Planning. DHS Analytical Studies No. 25. Calverton: ICF International; 2012.

40. Trussell J, Aiken A, Micks E, Guthrie KA. Efficacy, safety, and personal
considerations. In: Hatcher RA, Nelson AL, Trussell J, Cwiak C, Cason P,
Policar MS, Edelman A, Aiken ARA, Marrazzo JKD, editor. Contracept
Technol. 21st ed. New York City: Ayer Company Publishers, Inc; 2018.

41. Trussell J. Contraceptive failure in the United States. Contraception. 2004;70:89–96.
42. Singh S, Darroch JE. Adding it up: costs and benefits of contraceptive

services—estimates for 2012. New York; 2012.
43. Fagbamigbe AF, Afolabi RF, Idemudia ES. Demand and Unmet Needs of

Contraception Among Sexually Active In-Union Women in Nigeria: Distribution,
Associated Characteristics, Barriers, and Program Implications. SAGE Open. 2018;8:
215824401775402 SAGE PublicationsSage CA: Los Angeles, CA.

44. Prusty R. Use of contraceptives and unmet need for family planning among tribal
women in India and selected hilly states. J Health Popul Nutr. 2014;32:342–55.

45. Mills S, Bos E, Suzuki E. Unmet need for contraception. Washington, D.C.:
The World Bank; 2010.

46. Frost M. Unmet Need for Family Planning. Oxford: Oxford University Press;
2014. Report No.: 8

47. New JR, Cahill N, Stover J, Gupta YP, Alkema L. Levels and trends in
contraceptive prevalence, unmet need, and demand for family planning for
29 states and union territories in India: a modelling study using the family
planning estimation tool. Lancet Glob Heal. 2017;5:e350–8 Elsevier.

48. Wanyenze RK, Matovu JKB, Kamya MR, Tumwesigye NM, Nannyonga M,
Wagner GJ. Fertility desires and unmet need for family planning among
HIV infected individuals in two HIV clinics with differing models of
family planning service delivery. BMC Womens Health. 2015;15:5 BioMed
Central.

49. Pearson E, Becker S. Couple’s unmet need for family planning and
application to three west African countries. Stud Fam Plan. 2014;45:339–59.

50. Upadhyay UD, Karasek D. Women’s empowerment and ideal family size: an
examination of DHS empowerment measures in sub-Saharan Africa. Int
Perspect Sex Reprod Health. 2012;38:78–89.

51. Heckert J, Fabic MS. Improving data concerning women’s empowerment in
sub-Saharan Africa. Stud Fam Plan. 2013;44:319–44.

Almonte and Lynch Reproductive Health          (2019) 16:169 Page 10 of 11

http://www.who.int/mediacentre/factsheets/fs351/en/
http://www.un.org/esa/dsd/dsd_aofw_ni/ni_pdfs/NationalReports/zambia/RuralDevelopment.pdf
http://www.un.org/esa/dsd/dsd_aofw_ni/ni_pdfs/NationalReports/zambia/RuralDevelopment.pdf
http://www.un.org/esa/dsd/dsd_aofw_ni/ni_pdfs/NationalReports/zambia/RuralDevelopment.pdf
https://www.daily-mail.co.zm/young-farmers-driving-rural-transformation/
https://www.daily-mail.co.zm/young-farmers-driving-rural-transformation/


52. Kaneda T, Smith R. Intimate partner violence and unmet need for family
planning: findings among women of different ages from six sub-Saharan
African countries. Washington, D.C.: Res. Brief; 2015.

53. Maxwell L, Devries K, Zionts D, Alhusen JL, Campbell J. Estimating the effect
of intimate partner violence on women’s use of contraception: a systematic
review and meta-analysis. PLoS One. 2015;10:e0118234 Xia Y, editor.

54. Linden A, Mathur MB, Vander Weele TJ. EVALUE: Stata module for
conducting sensitivity analyses for unmeasured confounding in
observational studies. Stat Softw Components: Chestnut Hill: Boston College
Department of Economics; 2019.

55. VanderWeele TJ, Ding P. Sensitivity Analysis in Observational Research:
Introducing the E-Value. Ann Intern Med. 2017;167:268 American
College of Physicians.

56. Phiri J, Ataguba JE. Inequalities in public health care delivery in Zambia. Int
J Equity Health. 2014;13:24 BioMed Central.

57. Zyaambo C, Siziya S, Fylkesnes K. Health status and socio-economic factors
associated with health facility utilization in rural and urban areas in Zambia.
BMC Health Serv Res. 2012;12:389.

58. Phiri SN, Fylkesnes K, Moland KM, Byskov J, Kiserud T. Rural-Urban Inequity
in Unmet Obstetric Needs and Functionality of Emergency Obstetric Care
Services in a Zambian District. PLoS One. 2016;11:e0145196. Baradaran HR,
editor. Public Libr Sci

59. Belohlav K, Karra M. Research Brief: Household decisionmaking and
contraceptive use in Zambia. Washington, D.C: Population Reference
Bureau; 2013.

60. Coast E, Murray SF. “These things are dangerous”: understanding induced
abortion trajectories in urban Zambia. Soc Sci Med. 2016;153:201–9.

61. Mberu BU, White MJ. Internal migration and sexual initiation among never
married youths in Nigeria. Soc Sci Med. 2011;72:1284–93.

62. Adedini SA, Odimegwu C, Imasiku EN, Ononokpono DN. Unmet need for
family planning: implication for under-five mortality in Nigeria. J Health
Popul Nutr. 2015;33:187–206.

63. Montgomery MR, Casterline JB. Social Learning, Social Influence, and New
Models of Fertility. Popul Dev Rev. 1996;22:151 Population Council.

64. Steyn PS, Cordero JP, Gichangi P, Smit JA, Nkole T, Kiarie J, et al.
Participatory approaches involving community and healthcare providers in
family planning/contraceptive information and service provision: a scoping
review. Reprod Health. 2016;13:88 BioMed Central.

65. Solo J, Luhanga M, Wohlfahrt D. Repositioning family planning - Zambia
case study: Ready for change. New York; 2005.

66. Cresswell JA, Schroeder R, Dennis M, Owolabi O, Vwalika B, Musheke M,
et al. Women’s knowledge and attitudes surrounding abortion in Zambia: a
cross-sectional survey across three provinces. BMJ Open. 2016;6:e010076
British Medical Journal Publishing Group.

67. Maticka-Tyndale E. Condoms in Sub-Saharan Africa. Sex Health. 2012;9:59.
68. Schaalma H, Aarø LE, Flisher AJ, Mathews C, Kaaya S, Onya H, et al.

Correlates of intention to use condoms among sub-Saharan African youth:
the applicability of the theory of planned behaviour. Scand J Public Health.
2009;37:87–91.

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

Almonte and Lynch Reproductive Health          (2019) 16:169 Page 11 of 11


	Abstract
	Background
	Methods
	Results
	Conclusion

	Plain English summary
	Background
	Methods
	Study setting
	Data sources and methodology
	Conceptual framework
	Outcome variable
	Exposure variables

	Covariates
	Analysis

	Results
	Descriptive results
	Analysis results

	Discussion
	Conclusion
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Competing interests
	References
	Publisher’s Note

