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Abstract

Background: Ensuring women have information, support and access to family planning (FP) services will allow
women to exercise their reproductive autonomy and reduce maternal mortality, which remains high in countries
such as Madagascar. Research shows that women’s social networks - their ties with partners, family members,
friends, and providers - affect their contraceptive use. Few studies have considered the role of men’s social
networks on women’s contraceptive use. Insofar as women’s contraceptive use may be influenced by their male
partners, women's contraceptive use may also be affected by their partner’s social networks. Men may differ by the
types of ties they rely on for information and advice about FP. It is unknown whether differences in the
composition of men’s FP networks matter for couples’ contraceptive use. This study assessed the association
between men's FP networks and couples’ contraceptive use.

Methods: This egocentric network study was conducted among married/partnered men (n = 178) in rural Madagascar.
Study participants listed who they relied on for FP information and advice, including health providers and social ties.
They provided ties’ gender, age, relationship, and perceived support of contraceptive use. The primary outcome was
couples’ contraceptive use, and explanatory variables included FP networks and their composition (no FP network,
social-only network, provider-only network, and mixed network of social and provider ties). Analyses used generalized
linear models specifying a Poisson distribution, with covariate adjustment and cluster robust standard errors.

Results: Men who had FP networks were 1.9 times more likely to use modern contraception as a couple compared to
men with no FP network (95% confidence interval [Cl] 1.64-2.52; p <0.001). Compared to men with no FP network,
men were more likely to use modern contraception if they had a social-only network, relative risk (RR) =2.10 (95% Cl,
1.65-2.68; p < 0.001); a provider-only network, RR=1.80 (95% Cl, 1.54-2.11; p < 0.001); or a mixed network, RR =235
(95% Cl, 1.97-2.80; p < 0.001).
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Conclusions: Whether men have a FP network, be it provider or social ties, distinguishes if couples are using
contraception. Interventions should focus on reaching men not only through providers but also through their social
ties to foster communication and support for contraceptive use.

Keywords: Social networks, Contraceptives, Family planning, Male partner, Influencers, Health providers, Community
health workers, Reproductive health, Madagascar, Sub-Saharan Africa

Background

Ensuring universal access to family planning (FP) services is
a priority in the 2030 Sustainable Development Goals [1].
Removing barriers to access FP services, as well as making
sure women have the information and support they need to
seek reproductive health services, receive respectful care,
and be able to effectively use contraception when desired
will allow women to exercise their reproductive autonomy
[2]. Meeting women’s FP needs has been shown to help re-
duce maternal mortality, which is particularly high in sub-
Saharan African countries such as Madagascar [3, 4]. While
there is growing research showing that women’s social net-
works, that is their ties with family members, friends, and
health care providers and the nature of these ties, affects
their contraceptive use [5-14], male partners can also influ-
ence whether women use contraception [15]. Studies have
shown that perceptions of whether male partners are sup-
portive of contraceptive use can influence whether women
use contraception [16—22]. For example, concern about op-
position to contraceptive use, mainly from male partners,
was identified as a barrier to contraceptive use among
women in Madagascar [23]. Additional research has found
that involving men in contraceptive counseling was associ-
ated with increased contraceptive use [24-27], though
other studies have found negative or no effects [28, 29].
Most research on the role of men in contraceptive
decision-making has focused on their individual character-
istics, such as age, education, urbanicity, as well as social
and cultural factors such as religious beliefs, desired family
size, gender roles and male identity [30—34]. However, very
few studies have moved beyond looking at men’s individual
characteristics to consider whether men’s social networks
influence women’s contraceptive use.

Insofar as women’s contraceptive use may be influenced
by their male partners, women’s contraceptive use may
also be influenced by the networks of their male partners,
i.e, the ties that men have with their partner, family mem-
bers, friends and health providers [35, 36]. Based on the
nature of these ties, networks can provide informational,
emotional, and financial support, offer opportunities for
peer learning, and/or social engagement, while being influ-
enced by the socio-cultural context within which they
exist. Whereas researchers have increasingly used social
network theory and analysis to explore how women’s re-
productive health decisions are tied to others in their

networks [37-39], very little research exists examining
how the composition of men’s social networks may influ-
ence, in part, female partners’ contraceptive use. A longi-
tudinal network study in Kenya found that couples were
significantly more likely to use contraception if the male
partner had at least 1 contraceptive user in their own net-
work, adjusting for unmeasured confounding and the ten-
dency for individuals to have ties to other individuals with
similar characteristics (i.e., homophily) [9]. Another longi-
tudinal study found that men in Ghana who received posi-
tive encouragement from their social network to use
contraception were more likely to report using contracep-
tion with their partners [40].

Men may differ in the types of social ties they rely on for
seeking information and advice about FP including contra-
ceptive use. Some men may rely on health providers (e.g.
community health workers [CHWs], doctors, nurses, or
mid-wives) for FP and contraceptive information and ad-
vice, while others may rely on social ties, such as friends,
partners, and family members. Men may also rely on a
combination of both of these, or on no one at all. In-depth
interviews among married men in Uganda found that men
preferred to rely on partners for contraceptive information
as opposed to health providers, peers, or mass media [41].
Focus group discussions with men in Kenya revealed that
men did not trust either their health providers or their part-
ners for FP information [33]. The extent to which the type
and composition of ties in men’s FP networks impacts
contraceptive use among couples is unknown.

While relying on health providers for advice is expected
to be positively associated with couple’s contraceptive use,
the influence of other kinds of ties within men’s social net-
works on couples’ contraceptive use is more ambiguous.
A study among women in the United States showed that
women tend to hear negative or incorrect information
about contraception from their social relations compared
to providers, but it is unclear if this might be the case for
men as well [42]. However, this association has not been
studies among men, especially within a resource-limited
setting. Additionally, networks can constrain individual
autonomy in reproductive health decisions by inducing in-
dividuals to align their behaviors with other network
members [43, 44]. Information about the extent to which
the composition of men’s networks for FP information
and advice may be associated with couple’s contraceptive
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use is limited. Addressing this gap in the literature could
inform the design of FP interventions that leverage men’s
social networks to foster their engagement in contracep-
tive decision-making, support their partner’s choices in re-
lation to contraception use and facilitate the goal of
universal access to FP for all women.

In this egocentric network study among men in
Madagascar, we collected data from men about who they
turn to for information and advice regarding FP and how
these FP ties are associated with their female partners’
contraceptive use. We assessed 1) whether men were more
likely to report that their partner was using modern contra-
ception if they personally had at least one FP tie to turn to
for information and advice about FP, 2) whether the com-
position of men’s networks was differentially associated
with couples’ contraceptive use (that is networks made up
of social connections versus health care providers), 3)
whether men who knew other individuals using contracep-
tion were more likely to report that their partner was using
modern contraception, and 4) whether the characteristics
of men’s ties, such as type of interpersonal relationship and
the perceived support of contraceptive use by that person,
was associated with couples’ contraceptive use.

Methods

Study participants and design

The study sample was recruited from 27 villages randomly
selected from the 80 villages within a 5km radius of the
semi-urban town of Ambalavao in Fianarantsoa Province,
Madagascar. Data collectors enumerated all households
by village and then used random number draws to identify
households for study participation. The total sample
chosen from each village was proportionate to the number
of households in the village, with a minimum of 5 house-
holds per village. Within each selected household, the data
collector enumerated all men ages 18 years and older who
were willing to answer questions about FP, and then ran-
domly selected one man. Surveys were conducted in the
local language (Malagasy) by male data collectors in order
to facilitate study recruitment and elicit candid answers
about reproductive health topics.

Prior to data collection, written informed consent was
obtained, with verbal informed consent permitted for
participants who could not read and write. All men who
were randomly chosen within a household consented to
participate, yielding a study sample of 208 men. Men
who were not in partnership (that is, who were either di-
vorced, widowed, or single; n = 17) and men whose part-
ners were pregnant (n =13) were excluded from this
study. Thus, the final analytical sample included 178
study participants. Participants were provided with a
small gift for their time and participation in the form of
a lamba, a cloth used locally for multiple purposes. The
study received approval from the National Ethics
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Committee in Madagascar and the University of Califor-
nia San Francisco Institutional Review Board. Cross-
sectional data were collected from June to July 2019.

Measures

The primary outcome was a binary measure of whether
the participant reported that their partner is currently
using modern contraception. We hereafter interpret this
variable as the couple using modern contraception though
it is understood that the measure is based on the male
partner’s perception of his partner’s contraceptive use. We
defined modern contraception to include injectables, the
pill (oral contraceptives), implants, intra-uterine devices
(IUD) and external condoms (i.e., male condoms). Partici-
pants were also asked if they knew anyone else using these
modern methods, which was recorded as a dichotomous
yes or no. Male and female sterilization were excluded as
forms of modern contraception because of data validity is-
sues. In our data, 15% of men reported using sterilization.
For reference, in national surveys among reproductive age
women in Madagascar, 4% report using female sterilization
and 0.3% report that men were sterilized [45]. This dis-
crepancy was likely due to a misunderstanding of the ques-
tion, so we excluded reports of sterilization as a form of
modern contraception.

Participants were also asked about their desire for preg-
nancy as a couple in the last 4 weeks (with answer cat-
egories for wanted to become pregnant, did not want to, or
was not certain). Participants also reported who, within
the couple, made decisions about contraceptive use (par-
ticipant, his partner, or together as a couple). The number
of births that the female partner had experienced was also
elicited from participants. The number of births was used
to reflect fertility, given high infant and child mortality in
Madagascar [46]. Other data recorded included age,
whether the participant was married and/or living with
the partner or has partner but not living together, number
of household members, whether attended school and
highest grade attained, current occupation, estimated
household earnings in the past month, and whether the
household had electricity. Missingness for these variables
is < 3% except for pregnancy desires (12%), contraceptive
use decision-making (20%), and number of births (11%).

To collect network data, we adapted the people net-
work survey developed by Brunson (2013) [47, 48] to ask
about FP. We asked participants (egos) to list the indi-
viduals (alters) from whom they obtain information, ad-
vice, and/or guidance about FP.' The question was
worded as follows: “The purpose of these next questions
is to gather accurate information about your people net-
work; in other words, the people from whom you obtain
information, advice and/or guidance about your use of
family planning. Please take a moment to think about
who these people might be. Please provide the first
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names of the people who have influenced your use of
family planning.” Interviewers then prompted participants
to review if they had forgotten any alters, prompting them
to consider whether they wished to include their part-
ner(s), siblings, parents, CHWs, and other health providers
to ensure completeness. The maximum number of alters
elicited from any study participant was 3. For each alter
that was listed, name interpreter questions elicited alter
age and gender, nature of the ego’s relationship with that
alter, and the ego’s perception of that alter’s support of
modern contraceptive use (categorized as supportive of
modern contraceptive use vs. not supportive).

Several network measures were used as explanatory
variables in separate analyses. The first explanatory vari-
able was a dichotomous variable for whether the study
participant named at least one individual in his FP net-
work. The second was a categorical variable that in-
cluded four mutually exclusive categories to represent
network composition: 1) having no FP ties and thus no
FP network, 2) all FP ties were composed of social rela-
tions only, including partner, other family members,
and/or friends (hereafter referred to as social-only FP
network); 3) all FP ties were composed of providers only,
including CHWs, health educators, nurses, mid-wives or
doctors (hereafter referred to as provider-only FP net-
work); and 4) FP ties were composed of a combination
of social and provider ties (hereafter referred to as a
mixed FP network). The size of the FP network was cate-
gorized as 0 alters, 1 alter, or > 2 alters.

There were no differences in contraceptive use or net-
work composition by missingness of baseline covariates.
If observations had missing covariates, then they were
not included in the analysis. However, missingness of
covariates was significant at p =0.051 level, for differ-
ences in FP network composition. Men with no FP net-
work were more likely to have missing covariates and
therefore were not included in the analysis: 26% of men
with missing covariates had no FP network compared to
16% of men with non-missing covariates.

Analytical approach

We fitted a generalized linear model specifying a Poisson
distribution with robust standard errors, interpreting the
estimated incidence rate ratios as relative risk ratios (RR)
[49]. In all analyses, the individual-level characteristics
included age, number of births by partner, living to-
gether status, primary school completion, and household
earnings. To avoid model over-specification, other

'In the survey, we asked about family planning networks using the
term fanabeazana-aizana which refers to family planning generally
and includes both modern and traditional family planning methods.
When asking about alters” support of contraceptive use, we specifically
asked about modern contraceptive use (“Fomba fanabeazana-aizana
maoderina”).
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individual characteristics were not included because of
limited variation (electricity, occupation as farmer).
Household size was included instead of number of births
because of higher missingness rates (results are similar
when births is included instead). Models also included
fixed effects by sub-districts (the Malagasy Fokontany,
which represents groups of villages). Analyses were con-
ducted at the ego-level using robust standard errors clus-
tered by sub-district. Additional analyses were conducted
at the alter-level only using data from men with a FP net-
work to examine the association between alter characteris-
tics (gender, age, perceived support for contraceptive use,
and type of relationship (e.g. CHW) and couple’s use of
contraception, with robust standard errors clustered by
sub-district. Alternative specifications included adjusting
for: 1) couples’ pregnancy desire and 2) couples’ contra-
ceptive decision-making. These covariates were not in-
cluded in the main model because of higher missingness
rates. In other specifications, we explored: 3) including
both network composition and knowledge of contracep-
tive users variables, and 4) excluding partners as sources
of advice in the network since the outcome simultan-
eously measures partners’ use of contraception. We also
conducted an e-value sensitivity analysis to estimate how
large the relative risk ratio of an unobserved confounder
would need to be associated with both contraceptive use
and men’s social networks in order to completely explain
the associations in the study [50, 51].

Results

Descriptive statistics of sample

The mean age of the men in the study was 31 years; 141
(79%) were married or living with their partner, while 37
(21%) were living apart from their partner (Table 1). The
mean number of reported births by their partner was 2.3
and the median was 2.0 (interquartile range [IQR], 1.0—
3.0). Mean household size was 4.8. Almost all the men
had attended school, with 116 (65%) reporting that they
had completed primary school. Almost all men (148
[97%]) reported that farming was their main occupation.
Only 2 (1%) reported having electricity in their home.
Average household monthly earnings were reported to
be 29 USD (~ 1 USD per day).?

Ambivalence about desire for pregnancy as a couple
was very common, with 150 (96%) men reporting that
they and/or their partners were uncertain about wanting
to become pregnant. When asked about who in their re-
lationship makes decision about contraception, 6 (4%)
said that the decision was the man’s decision, 39 (27%)
said that it was the woman’s decision, and 98 (69%) said
that it was the couples’ decision together.

Two-thirds of participants reported their partner was
using modern contraception (114 [66%]) (Table 2). The
most common methods were injectables (54 [31%]), the
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Table 1 Summary characteristics of study sample (n =178)

(Mean+s.d.) /n

(%)

Demographics
Age (years) 31+842
Number of births by partner 230+£192
Marital status (%)

Married or living with partner 141 (79)

Has partner but not living together 37 (21)
Household size 479+202
Attended school (%) 173 (97)
Highest grade attained 6.12+£325
Completed primary education (%) 116 (65)
Socioeconomics
Occupation as farmer (%) 148 97)
Household earnings (USD) (last month) 29.00 + 35.02
Home has electricity (%) 2 01)
Couples’ pregnancy desires (%)
Wants to get pregnant 3 ®)
Does not want to get pregnant 4 (3)
Uncertain about whether want to become pregnant 150 (96)

Partner Relationship

Decision-making about contraceptive use with partner

Man decides 6 “4)
His partner decides 39 (27)
Couple decides together 98 (69)

pill (31 [18%]), and the implant (27 [15%]), with few using
an IUD (1 [1%]) or the external condom (2 [1%]). Three-
quarters of men (134) knew someone else using modern
contraception. Specifically, 93 (53%) knew someone using
injectables, 88 (51%) knew someone using the pill and 69
(39%) knew someone using the implant.

Most men reported having a FP network (146 [82%])
with an average network size of 0.96 alters (s.d. 0.60).
Thirty-two (18%) had no alters, 125 (70%) had 1 alter,
17 (10%) had 2 alters, and 4 (2%) had 3 alters. The com-
position of the FP network varied: 46 men (26%) had a
social-only FP network, 96 men (54%) had a provider-
only FP network, and 4 men (2%) had a mixed FP net-
work, while 32 men (18%) identified no FP network.
Most men (86%) who have a FP network nominated only
1 alter. Among the 170 nominated alters, the mean age
was 43 years, almost all were women (144 [88%]), and
86% (143) were perceived to be supportive of contracep-
tive use. Provider relationships between ego and alter were
more prevalent than social relationships. Among the nom-
inated alters, 37% were health educators, 18% were health

2On April 10, 2020: 1 USD = 3750 Malagasy Ariary.
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Table 2 Study outcomes and explanatory variables among

study sample (n =178)

Outcomes (Meants.d.)/n
(%)

Couple’s contraceptive use (current)

Any modern method (%) 114 (66)
Injectable 54 (31
Pill 31 (18)
Implant 27 (15)
Intra-uterine device 1 m
External condom 2 Q)

No modern method (%) 59 (34)

Network explanatory variables

Has a FP network (%) 146 (82)

Composition of FP network
Social-only FP network 46 (26)
Provider-only FP network 9% (54)
Mixed FP network (both social and provider ties) 4 2
No FP network 32 (18)

Size of FP network 0.96 + 0.60
0 alters 32 (18)
1 alter 125 (70)
2 alters 17 (10)
3 alters 4 (2)

Knows someone using:

Modern contraceptive method (%) 134 (78)
Injectable 93 (53)
Pill 88 (51)
Implant 69 39
Intra-uterine device 9 ©)
External condom 5 (3)

Alter characteristics (reported by ego) (n =170)

Age (years) 428+10.32

Female (%) 144 (88)

Supportive of contraceptive use (%) 143 (86)

Relationship to ego (%)

Community health worker 25 (15)
Health educator 63 (37)
Health provider (mid-wife, nurse, doctor) 31 (18)
Friend 8 (5)
Partner 20 (12
Sibling 3 2
Mother 16 9
Aunt 0 ©)

Other 4 @
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providers (nurses, mid-wives, and doctors) and 15% were
CHWs. Five percent of alters were friends, 12% were part-
ners, 9% were mothers and 2% were siblings.

Differences in couples’ contraceptive use by composition

of FP network

Chi-square testing indicated differences in contraceptive
use by composition of the FP network (x2=15.68, p <
0.01) (Fig. 1). Among the 32 men with no FP network,
39% were using contraception. Among the 46 men with
a social-only FP network, 79% were using contraception.
Among the 96 men with a provider-only FP network,
67% were using contraception.

Association between composition of FP network and
couples’ use of contraception

Men who reported any kind of FP network were 1.9 times
more likely to use modern contraception as a couple com-
pared to men with no FP network (95% confidence inter-
val [CI], 1.64-2.52; p <0.001), after adjusting for men’s
individual characteristics (Table 3). Compared to men
with no FP network, men who reported FP networks were
more likely to report using modern contraception: having
a social-only FP network, RR =2.10 (95% CI, 1.65-2.68;
p <0.001); having a provider-only FP network, RR =1.80
(95% CI, 1.54-2.11; p<0.001); and a mixed FP network,
RR =2.35 (95% CI, 1.97-2.80; p < 0.001). Reported contra-
ceptive use was similar between men with a social-only FP
network compared to men with a provider-only FP
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network (x2 =2.97, p = 0.09). However, men with a mixed
network were more likely to use contraception compared
to men with a provider-only network (x2 = 8.41, p =0.01).
Compared to men with no FP network, men with one
alter in their FP network were 2.0 times more likely to use
contraception (95% CI, 1.68-2.35; p<0.001) and men
with 2 or 3 alters in their FP network were 1.6 times more
likely to use contraception (95% CI, 1.10-2.27; p <0.05).
Among participants with a FP network, the size of the FP
network was not differentially associated with contracep-
tive use (X2 = 1.56, p = 0.21). Most individual-level charac-
teristics were not significantly associated with couples’
contraceptive use. However, there were significant differ-
ences by sub-districts (Fokontanys).

Men with an alter who was perceived to be supportive
of contraception were more likely to use contraception
(Table 4). The associations between contraceptive use
and alter gender or age were not statistically significant.
Compared with men who relied on doctors, nurses, and
mid-wives (reference group), men were more likely to
use contraception if they relied on their partner (RR =
1.3 [95% CI, 1.08-1.65; p <0.01]) or their sibling (RR =
1.5 [95% CI, 1.14-2.10; p < 0.01]). The estimated relative
risks for CHWs were positive but imprecisely estimated
(p-value = 0.13). The association with other types of alter
relationships was not statistically significant. In the sec-
ond specification, being married was positively associ-
ated with contraceptive use, while completing primary
school was negatively associated with contraceptive use.

100%

79%
80%

60%

39%

40%

20%

Couple currently using modern contraception

Couple currently using modern contraception by
type of FP network among men

100%

67%

Mixed FP network
(n=4)

No FP network
(n=31)

Social-only FP
network (n=43)

Provider-only FP
network (n=95)

Men's FP network type %2=15.68, p < 0.01

Fig. 1 Couple currently using modern contraception by type of FP network among men
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In all specifications, there were significant differences by
sub-districts (Fokontanys).

Among the 37 men who did not know someone else
using contraception, 18 (47%) were using contraception
as a couple, whereas among the 131 men who did know
someone else using contraception, 91 (69%) were using
contraception (x2 =549, p <0.05). Regression analyses
confirmed that, after adjusting for individual-level char-
acteristics, men who knew someone else using contra-
ception were 1.4 times more likely to use contraception
(95% CI, 1.05-1.90; p < 0.05).

Sensitivity analyses

The results were consistent after adjusting for additional
covariates, including pregnancy desires as a couple. Com-
pared to men in couples who wanted to become pregnant
(reference group), men in couples who wanted to avoid
pregnancy were significantly more likely to use contracep-
tion (Appendix A). Similarly, men in couples who were un-
certain about wanting to become pregnant were also
significantly more likely to use contraception. When covari-
ates for couples” decision-making about contraception were
included, all coefficients on type of FP network (social-only,
provider-only, and mixed FP network) were significant.
There was no association between who makes contracep-
tive decisions and contraceptive use. While the main ana-
lyses showed that individual-level characteristics were not
associated with contraceptive use, omitting these variables
yielded similar results though the magnitude of the coeffi-
cients of interest were slightly smaller suggesting that it was
important to adjust for these variables. When both the
measure for network composition and measures for know-
ing another contraceptive user were included, the coeffi-
cients on network composition remained consistent while
the coefficient for knowing another contraceptive user was
no longer significant (results not shown). When partners
were excluded from the definition of FP networks, the find-
ings remained consistent though the magnitude of coeffi-
cients were smaller. Having a FP network was associated
with 1.2 times higher use of contraception (95% CI, 1.04—
1.38; p <0.01). While the coefficient on provider-only FP
networks was no longer significant, the coefficients on
social-only FP networks and mixed FP networks remained
significant. The estimated e-value for the RR of having a FP
network was 3.2, meaning that an unmeasured confounder
would need to have a RR greater than 3.2 associated with
both couples’ contraceptive use and whether men have a
FP network in order to explain away the main results. The
estimated e-values for social-only network, provider-only
network, and mixed FP network were 3.6, 3.0, and 4.1.

Discussion
There exists very little evidence examining men’s net-
works for information and advice about FP and how these
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networks are associated with women’s contraceptive use.
The findings from this novel egocentric study show that
many men (82%) report having at least one person who
influences their FP use by providing information, advice
or guidance. Although men are twice as likely to be influ-
enced by providers by relying on them for information,
advice and guidance about FP (54%) compared to family
and friends (26%), men having any kind of FP network
were 2 times more likely to report their partner using
modern contraception compared to men with no FP net-
work. Having more than one tie was not differentially as-
sociated with contraceptive use compared to having just
one tie. Overall, the findings demonstrate that having at
least one tie who influenced their FP use, be it a social re-
lationship or a provider relationship, is what differentiates
men who report that their partner is using contraception.
Interventions to ensure women can exercise their repro-
ductive autonomy and use contraception if desired should
adopt a multi-pronged approach that includes male part-
ners and their networks to foster their supportive engage-
ment in contraceptive decision-making.

Men who reported being influenced by their partner for
FP decision-making, by turning to them for FP informa-
tion, advice and guidance, are even more likely to use
contraception. This finding is consistent with evidence
from Uganda where married men were less likely to rely
on health providers or their peers, and they preferred to
rely on their partners due to their partners’ experience
with side effects, knowledge gained from their own peers,
and exposure to mass media campaigns and health pro-
viders [41]. Men who nominated their partner as their so-
cial tie influencing their FP decision-making likely have
more open couples’ communication about contraception,
a critical factor affecting contraceptive use [52, 53]. The
absence of significant coefficients for joint couples’ roles
in decision-making about contraception may mean that
actual decision-making resides with the woman, but more
work needs to be done to explore these mechanisms in
depth. In addition, future research should also examine
concordance within couples regarding perceptions of
contraceptive use, since this study relied on men’s percep-
tions of their partner’s contraceptive use, which may differ
from their actual contraceptive behaviors.

Relying on other social ties, specifically siblings, was
also associated with higher contraceptive use as a couple,
compared to relying on doctors, nurses and mid-wives.
Similar to the role of women’s social ties in Madagascar
which play a positive role in increasing the likelihood of
contraceptive use [14], men’s social ties also play a sup-
portive role for contraceptive decision-making. These re-
sults contrast with other research finding that, for
women, they were more likely to receive negative and in-
correct information about contraceptives through social
ties [42] and that social networks can exert a negative
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Table 3 Association between men’s FP network characteristics and couples’ use of contraception using generalized linear model
with Poisson regression and robust standard errors

Dependent variable: Couple currently using modern contraception

RR RR RR RR
Independent variables (1 ) (©) )
Has a FP network 1.92¢
(0.16)
Composition of FP network
No FP network (Reference group) -
Social-only FP network 2.10°
(0.26)
Provider-only FP network 1.80°
0.14)
Mixed FP network 2.35°
(0.21)
Size of FP network
No FP network (Reference group) -
One alter in network 1.98¢
0.17)
Two or more alters in network 1.58°
(0.29)
Knows someone using modern contraceptive method 141°
0.21)
Age (years) 0.99 0.99 0.99% 1.00
(0.01) (0.01) (0.01) (0.00)
Household size 1.00 1.00 1.00 0.98
(0.04) (0.04) (0.04) (0.04)
Currently married 1.05 1.06 1.04 0.99
(0.09) (0.09) (0.08) (0.07)
Completed primary school education 0.98 0.99 0.98 0.96
(0.08) (0.09) (0.08) (0.07)
Monthly household earnings (USD) 1.00° 1.00° 1.00° 1.00°
(0.00) (0.00) (0.00) (0.00)
Sub-district 1 (reference group) - - - -
Sub-district 2 0.00° 0.00° 0.00° 0.00°
(0.00) (0.00) (0.00) (0.00)
Sub-district 3 0.00° 0.00° 0.00 0.00°
(0.00) (0.00) (0.00) (0.00)
Sub-district 4 1.01 1.04 1.03 0.98
(0.03) (0.05) (0.05) (0.04)
Sub-district 5 0.94° 091° 0.99 094
(0.03) (0.03) (0.04) (0.05)
Sub-district 6 0.71¢ 0.73¢ 0.70¢ 0.74°
(0.02) (0.03) (0.02) (0.04)
Sub-district 7 0.96 0.93 0.98 0.92

(0.03) (0.04) (0.04) (0.04)
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Table 3 Association between men’s FP network characteristics and couples’ use of contraception using generalized linear model

with Poisson regression and robust standard errors (Continued)

Dependent variable: Couple currently using modern contraception

RR RR RR RR
Sub-district 8 0.60° 0.60° 063° 0.51°
(0.02) (0.02) (0.03) (0.01)
Sub-district 9 0.73¢ 0.69° 0.76¢ 0.69°
(0.02) (0.04) (0.03) 0.01)
Sub-district 10 0.72¢ 0.71¢ 0.75¢ 0.68°
(0.02) (0.02) (0.03) (0.02)
Observations 164 164 164 159
Mean of dependent variable 0.65 0.65 0.65 0.64

2 significant at 0.05; ° significant at 0.01; € significant at 0.001

Note: Each column presents the findings of a separate regression model. Covariates included in each of these 4 regression models were age, household size,
marital status, primary school completion, and household earnings. We also included sub-district fixed effects. We used cluster robust standard errors at the sub-
district level. Social-only FP network included social ties such as partner, friend, and other family members. Provider-only FP network included provider ties such
as CHWs, health educators, nurses, mid-wives, and doctors. A mixed FP network included both social ties and providers ties. RR = Relative risk ratio

influence on adoption of reproductive behaviors [43, 44].
Our findings are consistent with the network study in
Ghana showing that couples’ contraceptive use was higher
among men who received support through their social
networks to use contraception [40]. Despite the positive
influence of social ties, only half as many men turned to
social ties compared to providers which could point to the
more sensitive nature of this topic in these communities.
There were no differences in the likelihood of contra-
ceptive use depending on the type of health provider.
Men were just as likely to use contraception whether
they relied on nurses, mid-wives or doctors for informa-
tion and advice about FP, compared to when they relied
on CHWs and health educators. While another study
found that women in Madagascar were more likely to
use contraception if they relied on CHWSs in their FP
network compared to relying on nurses, mid-wives and
doctors [14], the association in this study was not statis-
tically significant for men in this study. The lack of pre-
cise estimation is possibly due to a small sample size.
The findings also demonstrate that men primarily relied
on women rather than men for FP information and ad-
vice. This tendency reflects the high proportion of
women who occupy the roles of providers including
mid-wives, nurses, CHWs and health educators tend to
be women, in addition to partners and female siblings.
Similar to past work [8], men in this study were more
likely to use contraception if they knew someone else using
contraception. Yet, the associations were attenuated when
network composition was included. Having FP network that
is supportive of contraceptive use may be more important
than having a network that includes contraceptive users [6,
8,9, 11, 12]. Valente et al. (1997) show that, among women,
their perceptions of ties” approval of contraceptive use was
more important than their ties’ actual use [8]. While our
data did not allow for a distinction between alters’ active

use versus ego’s perception of their use, future research
should explore the role of both actual and perceived contra-
ceptive use by alters on contraceptive use. Specifically,
socio-network studies examining discordance in perceptions
between egos and alters would be able to show whether
perceptions of contraceptive use matter more than actual
contraceptive behaviors. Research on social norms in sub-
Saharan Africa has found that perceptions about whether
friends or most people within a local reference group en-
gage in a health-related behavior are potentially more im-
portant than peers’ actual behaviors [8, 13, 54, 55].

There are several study limitations. First, the relationship
between having a FP network, including the composition
of that network, and the decision to use contraception
may be endogenous. For example, the reverse relationship
could exist where couples decided to use contraception
and men then selectively formed their FP network to valid-
ate that decision. Due to feasibility, it was not possible to
conduct a complete network study to examine dynamic se-
lection in this study population and establish the causal
role of networks on contraceptive use. It is plausible that
the main findings reflect a combination of selection (i.e.,
forming networks with individuals that have similar
contraceptive behaviors to validates one’s contraceptive
decisions) versus the influence of those networks on
contraceptive behaviors. As with other egocentric network
studies, this could not be teased out with the data. For this
reason, we consistently referred to associations rather than
using causal language. If it was possible to distinguish be-
tween selection and influence of networks, our estimates
are likely to be smaller in magnitude though not zero, as
put forth by Fowler and Christakis (2008) [56]. In addition,
the opportunity for men to selectively form their FP net-
work may be limited in this particular study context. Half
of the men had a provider-only network and were con-
strained in selectively forming their FP network. In the
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Table 4 Association between alter characteristics and use of contraception using generalized linear model with Poisson regression
and robust standard errors (alter-level analysis)

Dependent variable: Couple currently using modern contraception

RR RR RR
Alter characteristics M 2) (3)
Female 1.04
(0.26)
Age (years) 0.99
(0.00)
Supportive of contraceptive use 1.12e+ 07***
(5.30e+ 06)
Type of relation
Provider (nurse, mid-wife, doctor) (Reference group) -
Community health worker 1.31
(0.23)
Health educator 0.83
(0.10)
Friend 122
(0.25)
Partner 1.33%
(0.14)
Mother/aunt 1.02
(0.20)
Sibling 1.55%%
(0.24)
Other 0.76
032
Age (years) 1.00 1.00 1.00
(0.01) (0.01) (0.01)
Household size 1.00 0.96 098
(0.03) (0.02) (0.03)
Currently married 1.1 1.21% 1.1
(0.08) (0.08) (0.15)
Completed primary school education 0.82*% 0.85%** 091
(0.08) (0.03) 0.14)
Monthly household earnings (USD) 1.00* 1.00 1.00
(0.00) (0.00) (0.00)
Sub-district 1 (reference group) - - -
Sub-district 3 0.00%%* 0.00*** 0.00%%*
(0.00) (0.00) (0.00)
Sub-district 4 0.96 0.94 1.02
(0.08) (0.04) (0.07)
Sub-district 5 0.94 1.05 0.86
(0.07) (0.05) (0.09)
Sub-district 6 0.71%%% 0.90 0.717%%%
(0.07) (0.05) (0.05)
Sub-district 7 0.86* 0.99 0.76**

(0.05) (0.04) (0.07)
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Table 4 Association between alter characteristics and use of contraception using generalized linear model with Poisson regression

and robust standard errors (alter-level analysis) (Continued)

Dependent variable: Couple currently using modern contraception

RR RR RR
Sub-district 8 0.54%** 1.22%%* 0.60%**
(0.06) (0.05) (0.04)
Sub-district 9 0.58%** 0.73** 0.38***
(0.04) (0.08) (0.04)
Sub-district 10 0.71%% 0.85** 0.65%**
(0.04) (0.04) (0.05)
Observations 143 156 159
Mean of dependent variable 0.69 0.71 0.69

Note: This analysis was restricted to men who had a FP network. Each column presents the findings of a separate regression model. Covariates
included in each of these 4 regression models were age, household size, marital status, primary school completion, and household earnings. We also
included sub-district fixed effects. Sub-district 2 is not included in this analysis due to missing data from the 5 respondents in that sub-district which
had reported an alter but for whom specific alter characteristics are missing likely due to data collection error. We used cluster robust standard errors

at the sub-district level. RR Relative risk ratio

study area, there are typically only 1 health educator or
CHW per village and 1 nurse at the public health center
providing FP. Men may have more ability to selectively
form their social-only network. Future research using mul-
tiple data waves would facilitate identifying the causal in-
fluence of FP network composition on contraceptive use.
Furthermore, if there was an omitted variable which influ-
enced couples’ decision to use contraception (e.g. men’s
personal preference for contraceptive use) and this factor
also influenced FP network formation, the relationship be-
tween that omitted variable and these two variables would
need to have a RR of at least 3.2, based on the e-value sen-
sitivity analyses proposed by VanderWeele and Ding
(2017) and Oster (2019) [50, 51], to completely explain
away our main findings. The example of another unob-
servable (access to health services) did not meet this
threshold for ruling out the main findings.

Second, men’s networks may be closely tied to their fe-
male partner’s social networks, by virtue of being in a
couple. One of the study’s limitations is that the data were
not collected by couple, therefore it is not possible to as-
sess correlations in a couples’ FP networks. The results
could be confounded by the female partner’s FP network
which we cannot adjust for. Due to potential sensitivities
of interviewing couples about FP and sexual health/prac-
tices in Madagascar, it was more feasible to recruit men
without their partner. There is no study to our knowledge
comparing differences by FP networks within couples and
future studies examining couples would be beneficial.
Third, there may be concern that including female part-
ners within men’s networks is problematic because the
outcome is simultaneously measuring those female part-
ners’ contraceptive behaviors. Yet, when female partners
were excluded from the definition of men’s FP networks,
the results remained consistent.

Fourth, it is not possible to rule out the influence of po-
tential unmeasured confounders such as shared environ-
mental factors that may influence both men’s FP
networks and contraceptive use. One such unmeasured
factor might be access to FP services. The analyses ad-
justed for differences by fokontany (sub-district) which
were statistically significant and suggest that there may
exist differences in ease of access to FP services. Whether
men have a FP network and the composition of that net-
work may vary with their access to FP providers, thereby
potentially biasing our estimates away from the null.
However, there is no known research demonstrating such
an association, and the participants in our study were all
equidistant from FP providers since they were recruited
from the same geographic area. One study from
Madagascar showed that integrating FP services at the
community level to improve access resulted in a two-fold
increase in contraceptive use [57], but the effect size esti-
mated from that study is smaller than our estimated e-
value of 3.2. Therefore we believe it is unlikely that failure
to account for confounding by access to FP services could
completely explain away the main findings. Fifth, as an
egocentric study, the data did not include alter-level
contraceptive use for comparison to ego’s perceptions.
Sixth, the sample may not be representative of rural pop-
ulations in Madagascar since the villages were within a 5
km radius of a well-resourced semi-urban town. Couples’
contraceptive use in the sample (66%) was higher than re-
ported contraceptive use (36%) in Madagascar as a whole
[45], potentially due to ease of access to providers in the
study region. Lastly, while the difference in missingness
of covariates just misses statistical significance at the 5%
level, it suggest that the analysis likely provides conserva-
tive estimates of the relationship between FP network
and contraceptive use because the men without a FP
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network who were not included in some of the analyses
may have been more difficult to engage with the survey
and thus had missing data and biased the results towards
the null.

Conclusions

Whether men have a FP network distinguishes if couples
are using contraception. Men vary in terms of whether
they relied on providers or social ties for FP information
and advice. Yet all men who had a FP network were sig-
nificantly more likely to use contraception as a couple
compared to those with no FP network. While men are
more likely to rely on providers than social ties, these so-
cial ties can be just as important in providing support for
contraceptive decision-making. There is very limited re-
search examining whether men’s networks influence
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women’s contraceptive use, even though existing research
has shown that men can play an important role in either
facilitating or impeding women’s contraceptive use [16—
29]. This study broadens the examination of men’s roles
by moving beyond a focus on individual-level characteris-
tics, to examining men’s FP networks and their role in
contraceptive decision-making. The study’s findings point
to several important ways to foster men’s positive engage-
ment in contraceptive decision-making. First, reaching
men through providers continues to be important. There
remains a critical need to foster couples’ open communi-
cation about contraception. Interventions that engage
men’s broader social network, including friends and family
members, are an untapped avenue for supporting
women’s access to and use of contraception in pursuit of
universal access for all women.

Table 5 Association between network characteristics and couples’ use of contraception adjusting for couples’ pregnancy desires

and contraceptive decision-making as a couple

Dependent variable: Couple currently using modern contraception

(1) (2) (3) Excludes partners from network variables
Independent variables
Composition of FP network
No FP network (Reference group) - - -
Social-only FP network 233¢ 1.55° 1.27°
(0.43) (0.24) (0.10)
Provider-only FP network 1.91¢ 1.58° 1.17
(0.27) (0.34) 0.11)
Mixed FP network 2.54¢ 1.74° 1.46°
(0.40) (0.44) (0.14)
Couples’ pregnancy desires
Wants to become pregnant (Reference group) -
Does not want to become pregnant 1.57e+ 06
(1.68e+06)
Is not certain 8.38e+05°
(8.70e+ 05)
Decision-making about contraceptive use with partner
Man decides (Reference group) -
1.56
His partner decides (0.63)
122
Couple decides together 047)
Observations 145 132 164
Mean of dependent variable 0.68 0.76 0.65

2 significant at 0.05; ® significant at 0.01; € significant at 0.001

Note: We used generalized linear model with Poisson regression and robust standard errors. We reported relative risk ratios. Each column presents the findings of
a separate regression model. Covariates included in each of these 4 regression models were age, household size, marital status, primary school completion, and
household earnings. We also included sub-district fixed effects. We used cluster robust standard errors at the sub-district level. Social-only FP network included so-
cial ties such as partner, friend, and other family members. Provider-only FP network included provider ties such as CHWs, health educators, nurses, mid-wives,

and doctors. A mixed FP network included both social ties and providers ties



Comfort et al. BMC Public Health (2021) 21:209

Abbreviations
CHW: Community health worker; FP: Family planning; IUD: Intra-uterine
device; RR: Relative risk

Acknowledgements

We are grateful to the research team at Opportunity Solutions International
who led the data collection in the field. We would like to thank all study
participants for sharing this valuable information about contraceptive
decision-making. We would also like to acknowledge the helpful guidance
and comments provided by Monica McLemore, Dilys Walker, Craig Cohen,
Alison El Ayadi, Patience Afulani and other members of the Bixby Early Career
Investigators Works in Progress seminar participants at UCSF.

Authors’ contributions

ABC, PJK, JRR, ANR, and RH designed the study. ABC, PJK, CA, MS performed
the analyses. ABC, PJK, CA and MS designed the tables and figures. ABC, PJK,
CCH, ACT, JMP, JRR, ANR, and JM wrote the manuscript. All authors provided
critical feedback and helped shape the research, analysis and manuscript.

Funding

This study was funded by Opportunity Solutions International (http:\www.
opportunitysolutions.org), a 501(c)3 non-profit organization focused on
health innovation and research in resource-limited settings. Funding for Dr.
Comfort was also supported by the Eunice Kennedy Shriver National Institute
of Child Health and Human Development through the Social Network and
Health Fellowship (1R25HD079352). Funding for Dr. Krezanoski was also sup-
ported by the National Institutes of Health National Institute of Allergy and
Infectious Disease via a Career Mentored Award (K23A1139364).

Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.

Ethics approval and consent to participate

The study received approval from the National Ethics Committee in
Madagascar and the University of California San Francisco Institutional
Review Board. Prior to data collection, written informed consent was
obtained, with verbal informed consent permitted for participants who could
not read and write.

Consent for publication
Not applicable.

Competing interests

Dr. Comfort and Dr. Krezanoski are co-Founders and Directors of Opportunity
Solutions International which funded the study. They receive no salary sup-
port from the organization.

Author details

'University of California San Francisco, 550 16th Street, San Francisco, CA
94158, USA. 2Opportumty Solutions International, San Francisco, CA, USA.
3Massachusetts General Hospital, Harvard Medical School, 125 Nashua Street,
Suite 722, Boston, MA 02114, USA. 4Peabody College of Education and
Human Development, Vanderbilt University, PMB 90, 230 Appleton Place,
Nashville, TN 37203-5721, USA. *Duke University, 268 Soc/Psych Building,
Durham, NC 27708-0088, USA. ®Institut National de Santé Publique et
Communautaire, Ex-Ecole de Médecine de Befelatanana, BP 176
Antananarivo, Madagascar. “University of Chicago, 5438 S Woodlawn Avenue,
Chicago, IL 60615, USA. 8Institute for Global Health Sciences, University of
California San Francisco, 550 16th Street, Third Floor, San Francisco, CA
94158, USA. “TANDEM SARL, Lot H 107, Merimanjaka, 102 Antananarivo,
Madagascar. '°Opportunity Solutions International, Lot IIl G17, Ambalavao,
Madagascar. ''University of California San Francisco, Zuckerberg San
Francisco General Hospital, 1001 Potrero Ave, San Francisco, CA 94110, USA.

Page 13 of 14

Received: 5 August 2020 Accepted: 6 January 2021
Published online: 25 January 2021

References

1. United Nations. Goal 3: Ensure healthy lives and promote well-being for all
at all ages 2020 [Available from: https://www.un.org/
sustainabledevelopment/health/. (Accessed 2 Jul 2020).

2. Holt K Reed R, Crear-Perry J, Scott C, Wulf S, Dehlendorf C. Beyond same-
day long-acting reversible contraceptive access: a person-centered
framework for advancing high-quality, equitable contraceptive care. Am J
Obstetrics Gynecol. 2020,222(45):5878 e1-5.e6.

3. Maternal Mortality Collaborators GBD. Global, regional, and national levels of
maternal mortality, 1990-2015: a systematic analysis for the global burden of
disease study 2015. Lancet. 2016;388(10053):1775-812.

4. Guttamcher Institute. Adding It Up: Investing in Contraception and Maternal
and Newborn Health, 2017 2017 [Available from: https//www.guttmacher.
org/fact-sheet/adding-it-up-contraception-mnh-2017. ().

5. Lowe SMP, Moore S. Social networks and female reproductive choices in
the developing world: a systematized review. Reprod Health. 2014;11:85.

6. Gayen K, Raeside R. Social networks and contraception practice of women
in rural Bangladesh. Soc Sci Med. 2010;71(9):1584-92.

7. Mosha IH, Ruben R. Communication, knowledge, social network and family
planning utilization among couples in Mwanza, Tanzania. African Journal of
Reproductive Health. 2013;17(3):57-69.

8. Valente TW, Watkins SC, Jato MN, van der Straten A, Tsitsol LP. Social
network associations with contraceptive use among Cameroonian women
in voluntary associations. Soc Sci Med. 1997;45(5):677-87.

9. Behrman JR, Kohler HP, Watkins SC. Social networks and changes in
contraceptive use over time: evidence from a longitudinal study in rural
Kenya. Demography. 2002;39(4):713-38.

10.  Kohler H-P, Behrman JR, Watkins SC. The density of social networks and
fertility decisions: evidence from South Nyanza District, Kenya. Demography.
2001;38(1):43-58.

11. Musalia JM. Gender, social networks, and contraceptive use in Kenya. Sex
Roles. 2005;53(11):835-46.

12. Boulay M, Valente T. The relationship of social affiliation and interpersonal
discussion to family planning knowledge, attitudes and practice. Int Fam
Plan Perspect. 1999,25:112-38.

13. Dynes M, Stephenson R, Rubardt M, Bartel D. The influence of perceptions
of community norms on current contraceptive use among men and
women in Ethiopia and Kenya. Health & Place. 2012;18(4):766-73.

14.  Comfort A, Harper C, Tsai A, Moody J, Rasolofomanana J, Perkins J, et al. The
influence of women's social networks and provider networks on
contraceptive use: Evidence from Madagascar. Population Association of
America Annual Meeting; Virtual2020.

15. Vouking MZ, Evina CD, Tadenfok CN. Male involvement in family planning
decision making in sub-Saharan Africa- what the evidence suggests. The
Pan African Medical Journal. 2014;19:349.

16. Edietah EE, Njotang PN, Ajong AB, Essi MJ, Yakum MN, Mbu ER.
Contraceptive use and determinants of unmet need for family planning; a
cross sectional survey in the north west region, Cameroon. BMC Women's
Health. 2018;18(1):171.

17.  Staveteig S. Fear, opposition, ambivalence, and omission: results from a
follow-up study on unmet need for family planning in Ghana. PLoS One.
2017;12(7):0182076.

18. Letamo G, Navaneetham K. Levels, trends and reasons for unmet need for
family planning among married women in Botswana: a cross-sectional
study. BMJ Open. 2015;5(3):006603.

19.  Bongaarts J, Bruce J. The causes of unmet need for contraception and the
social content of services. Stud Fam Plan. 1995;26(2):57-75.

20. Ezeanolue EE, Iwelunmor J, Asaolu |, Obiefune MC, Ezeanolue CO, Osuji A,
et al. Impact of male partner's awareness and support for contraceptives on
female intent to use contraceptives in Southeast Nigeria. BMC Public Health.
2015;15:879.

21. Prata N, Bell S, Fraser A, Carvalho A, Neves |, Nieto-Andrade B. Partner
support for family planning and modern contraceptive use in Luanda,
Angola. African Journal of Reproductive Health. 2017;21(2):35-48.

22. Sedgh G, Ashford LS, Hussain R. Unmet need for contraception in
developing countries: examining Women's reasons for not using a method.
New York, NY: Guttmacher Institute; 2016.


http://www.opportunitysolutions.org/
http://www.opportunitysolutions.org/
https://www.un.org/sustainabledevelopment/health/
https://www.un.org/sustainabledevelopment/health/
https://www.guttmacher.org/fact-sheet/adding-it-up-contraception-mnh-2017
https://www.guttmacher.org/fact-sheet/adding-it-up-contraception-mnh-2017

Comfort et al. BMIC Public Health

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.
38.

39.

40.

41,

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

(2021) 21:209

Randrianasolo B, Swezey T, Van Damme K, Khan MR, Ravelomanana N,
Lovaniaina Rabenja N, et al. Barriers to the use of modern contraceptives
and implications for woman-controlled prevention of sexually transmitted
infections in Madagascar. J Biosoc Sci. 2008;40(6):879-93.

Green LW, Gustafson HC, Griffiths W, Yaukey D. The Dacca Family Planning
Experiment. Special issue No. 3; 1972.

Fisek NH, Sumbuloglu K. The effects of husband and wife education on
family planning in rural Turkey. Stud Fam Plan. 1978;9(10-11):280-5.

Terefe A, Larson CP. Modern contraception use in Ethiopia: does involving
husbands make a difference? Am J Public Health. 1993;83(11):1567-71.
Wang CC, Vittinghoff E, Hua LS, Yun WH, Rong ZM. Reducing pregnancy
and induced abortion rates in China: family planning with husband
participation. Am J Public Health. 1998;88(4):646-8.

Ashraf N, Field E, Lee J. Household bargaining and excess fertility: an
experimental study in Zambia. Am Econ Rev. 2014;104(7):2210-37.
El-Khoury M, Thornton R, Chatterji M, Kamhawi S, Sloane P, Halassa M.
Counseling women and couples on family planning: a randomized study in
Jordan. Stud Fam Plan. 2016;47(3):222-38.

Bietsch K. Men's attitudes towards contraception in sub-Saharan Africa. Afr J
Reprod Health. 2015;19(3):41-54.

Namasivayam A, Lovell S, Namutamba S, Schluter PJ. Improved
contraceptive use among women and men in Uganda between 1995-2016:
a repeated cross-sectional population study. PLoS One. 2019;14(7):e0219963.
Balde MD, Diallo BA, Compaore R, Bah AK, Ali M, Kabra R, et al. Men's
behavior surrounding use of contraceptives in Guinea. Int J Gynaecol
Obstet. 2016;135(Suppl 1):S16-59.

Withers M, Dworkin SL, Onono M, Oyier B, Cohen CR, Bukusi EA, et al. Men's
perspectives on their role in family planning in Nyanza Province, Kenya.
Studies in Family Planning. 2015;46(2):201-15.

Adanikin Al, McGrath N, Padmadas SS. Impact of men's perception on
family planning demand and uptake in Nigeria. Sexual & Reproductive
Healthcare. 2017;14:55-63.

Tsai AC, Papachristos AV. From social networks to health: Durkheim after
the turn of the millennium. Introduction. Social Science & Medicine. 2015;
125:1-7.

Jackson MO. Social and economic networks. Princeton: Princeton University
Press; 2008.

Bernardi L, Klarner A. Social networks and fertility. Demogr Res. 2014;30:641-70.

Sandberg J. Infant Mortality, social networks, and subsequent fertility. Am
Sociol Rev. 2006;71(2):288-309.

Bongaarts J, Watkins SC. Social interactions and contemporary fertility
transitions. Popul Dev Rev. 1996;22(4):639-82.

Avogo W, Agadjanian V. Men's social networks and contraception in Ghana.
J Biosoc Sci. 2008;40(3):413-29.

Thummalachetty N, Mathur S, Mullinax M, DeCosta K, Nakyanjo N, Lutalo T,
et al. Contraceptive knowledge, perceptions, and concerns among men in
Uganda. BMC Public Health. 2017;17(1):792.

Anderson N, Steinauer J, Valente T, Koblentz J, Dehlendorf C. Women's
social communication about IUDs: a qualitative analysis. Perspect Sex
Reprod Health. 2014;46(3):141-8.

Kincaid DL. Social networks, ideation, and contraceptive behavior in
Bangladesh: a longitudinal analysis. Soc Sci Med. 2000;50(2):215-31.
Madhavan S, Adams A. Women's networks and the social world of fertility
behavior. Int Fam Plan Perspect. 2003;29(2):58-68.

FP2020. FP2020 Women at the Center 2018-2019. Washington DC: United
Nations Foundation; 2019.

UNICEF. Madagascar Key Demographic Indicators. 2018. [Available from:
https://data.unicef.org/country/mdg/ (Accessed 2 Jul 2020).

Brunson EK. The impact of social networks on parents’ vaccination
decisions. Pediatrics. 2013;131(5):e1397-e404.

Brunson EK. The impact of social networks on parents’ vaccination
decisions. Pediatrics. 2013;131(5):e1397-e404. Supplemental information
https://pediatrics.aappublications.org/content/pediatrics/suppl/2013/04/10/
peds.2012-2452.DCSupplemental/peds.2012-2452SupplementaryData.pdf
Zou G. A modified Poisson regression approach to prospective studies with
binary data. Am J Epidemiol. 2004;159(7):702-6.

VanderWeele TJ, Ding P. Sensitivity analysis in observational research:
introducing the E-value. Ann Intern Med. 2017;167(4):268-74.

Oster E. Unobservable selection and coefficient stability: theory and
evidence. J Bus Econ Stat. 2019;37(2):187-204.

52.

53.

54.

55.

56.

57.

Page 14 of 14

Gayen K, Raeside R. Communication and contraception in rural Bangladesh.
Healthcare Quarterly (Toronto, Ont). 2006;,9(4):110-22.

Kamal N. Inter-spousal communication on family planning as a determinant
of the use of modern contraception in Bangladesh. J Fam Welf. 1999;45(1):
31-43.

Perkins JM, Krezanoski P, Takada S, Kakuhikire B, Batwala V, Tsai AC, et al.
Social norms, misperceptions, and mosquito net use: a population-based,
cross-sectional study in rural Uganda. Malar J. 2019;18(1):189.

Perkins JM, Nyakato VN, Kakuhikire B, Mbabazi PK, Perkins HW, Tsai AC, et al.
Actual versus perceived HIV testing norms, and personal HIV testing uptake:
a cross-sectional, population-based study in rural Uganda. AIDS Behav. 2018;
22(2):616-28.

Fowler JH, Christakis NA. Estimating peers effects on health in social
networks: a response to Cohen-Cole and Fletcher; Trogdon, Nonnemaker,
Pais. J Health Economics. 2008;27(5):1400-5.

Robson L, Holston M, Savitzky C, Mohan V. Integrating community-based
family planning services with local marine conservation initiatives in
Southwest Madagascar: changes in contraceptive use and fertility. Stud Fam
Plan. 2017;48(1):73-82.

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

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

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://data.unicef.org/country/mdg/
https://pediatrics.aappublications.org/content/pediatrics/suppl/2013/04/10/peds.2012-2452.DCSupplemental/peds.2012-2452SupplementaryData.pdf
https://pediatrics.aappublications.org/content/pediatrics/suppl/2013/04/10/peds.2012-2452.DCSupplemental/peds.2012-2452SupplementaryData.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study participants and design
	Measures
	Analytical approach

	Results
	Descriptive statistics of sample
	Differences in couples’ contraceptive use by composition of FP network
	Association between composition of FP network and couples’ use of contraception
	Sensitivity analyses

	Discussion
	Conclusions
	Appendix
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note



