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Abstract
Background: To our knowledge, no studies exist on the influence of nomadic pastoralist women’s networks on their
reproductive and sexual health (RSH), including uptake of modern family planning (FP).
Methods: Using name generator questions, we carried out qualitative egocentric social network analysis (SNA)
to explore the networks of four women. Networks were analyzed in R, visuals created in Visone and a framework
approach used for the qualitative data.
Results: Women named 10–12 individuals. Husbands were key in RSH decisions and never supported modern FP
use. Women were unsure who supported their use of modern FP and we found evidence for a norm against it within
their networks.
Conclusions: Egocentric SNA proves valuable to exploring RSH reference groups, particularly where there exists little
prior research. Pastoralist women’s networks likely change as a result of migration and conflict; however, husbands
make RSH decisions and mothers and female neighbors provide key support in broader RSH issues. Interventions to
increase awareness of modern FP should engage with women’s wider networks.

Plain language summary
Few studies have asked nomadic women in Kenya to name the important individuals in their lives when it comes to
making reproductive and sexual health decisions, including their use of family planning. These important individuals
are described as a woman’s “network”. We used a survey and open-ended interview format to identify the individuals
in four nomadic women’s networks (“social network analysis”). Data was analysed in R and we created a visual map of
these networks. Women named 10–12 individuals. Women’s husbands made reproductive health decisions and did
not approve of modern family planning use. Apart from their husbands, women did not know who in their network
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approved of their use of family planning. Female neighbors and mothers provided important support to women.
Interventions to increase awareness of modern FP should engage with everyone in a woman’s network.
Keywords: Social network, Nomadic pastoralist, Family planning, Reproductive health, Social norms

Background
Nomadic and semi-nomadic pastoralists make up the
majority of the population living in Wajir and Mandera
counties on the border with Somalia, and represent some
of the most marginalized populations in Kenya [1–3].
These sparsely populated arid lands are characterized by
low and erratic rainfall and high temperatures, making
them challenging for agriculture [4]. Instead, the livelihoods of these groups are centred on livestock production (in particular camel, cows, and goats) as a source
of food and income. These ethnically Somali pastoral
groups practice seasonal migration, influenced largely
by the needs of their livestock, and often in response to
persisting intercommunal conflicts, terrorist attacks,
and periods of protracted food insecurity [5]. As a result,
there exists very limited accurate and up-to-date census
data for these populations, who are often omitted from
national surveys [6, 7]. Poor health and educational
indicators for North Eastern Kenya include that 93% of
women have no formal education and over two-thirds
of women do not receive any antenatal care, figures that
are likely worse amongst nomadic pastoralists [8, 9].
Nomadic pastoralist women and men are particularly
vulnerable to infection and disease, with high maternal and child mortality resulting from often preventable
causes [10].
There are an estimated 50 million nomadic pastoralists
in Africa [11], and in the horn of Africa this is estimated
to be 20 million [12]. While they represent a heterogeneous group, they share common livelihood (livestock
rearing) and related mobility patterns, at times crossing national borders, and have limited access to health
care [10, 13]. The small number of studies on the health
of nomadic groups attribute high mortality and morbidity amongst nomadic groups, when compared with settled populations, to poor nutrition, poor access to formal
education, and the inaccessibility of existing health care,
including reproductive and sexual health (RSH) services,
due to a range of cultural, political, economic, and structural factors [4, 14–17]. Half (61%) of married women
in Kenya currently use modern methods of family planning (FP), compared with just 2% of women in Wajir and
Mandera counties [9, 18]. Low modern FP use in Kenya
and elsewhere has been attributed to a range of factors
that influence demand for and access to quality RSH
services, including average distance to health facilities,
fear of side-effects, gender norms, partner opposition or

opposition from other community members, and religious and cultural barriers to modern FP [17, 19–24].
Social norms can help explain reproductive health
decisions, including the use of modern FP to space children [25–27]. According to social norms theory, individuals follow unwritten and unspoken rules that are
shared amongst people in their reference group [25, 28,
29]. These rules are mutual behavioral expectations and
are sustained, amongst other things, by anticipation
of approval or disapproval for, respectively, complying
or not with them [30]. They can be defined as descriptive (beliefs about what others do) or injunctive (beliefs
about whether others will approve) [31]. Gender norms
are social norms that specifically define what is expected
and acceptable for a woman or man in a given society
[32]. Unequal gender norms in particular, tend to disadvantage women, who are often not in charge of their own
RSH decisions, including their use of modern FP methods [33]. Amongst pastoralist communities in Kenya,
women make decisions related to pregnancy and childbirth with others, influenced by the perceived normative
approval or disapproval among family members, peers,
and other community members that make up their reference group [25, 34–37]. RSH decisions are at times made
by or with husbands, mothers-in-law, or mothers-in-law
[35, 38], depending on for example, a woman’s autonomy
at the household level [39]. During periods in which husbands are away herding, other individuals may play a
role in shaping nomadic pastoralist women’s decisions,
including a woman’s parents-in-law, brothers-in-law and
her own parents [40].
We carried out a qualitative egocentric social network
analysis (SNA) through interviews with two nomadic
and two semi-nomadic pastoralist women living in Wajir
and Mandera. Network studies have proven useful in
identifying the spread of health information and behaviors amongst populations [41, 42], including those relating to RSH [43–45]. While our focus was women’s use
of modern FP, as defined by the Demographic Health
Surveys (DHS), due to the sensitive nature of discussing
FP in this setting we included a broad definition of RSH
encompassing: timing of first born; birth spacing; and
access to health services. We set out to examine who is
important from a pastoralist woman’s perspective, identifying key influencers and decision makers on issues pertaining to RSH. This paper has four aims, to: (1) explore
pastoralist women’s views on modern FP; (2) describe the
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social support networks in which pastoralist women are
embedded; (3) identify key people within these networks
who influence RSH decision making; and (4) explore perceived versus tangible support of modern FP.

Methods
Study sites and participants

Participants in this study were nomadic women and men
from Mandera (N = 11) and semi-nomadic pastoralist women and men from Wajir county (N = 12). There
is high variability in mobility and sedentarism amongst
pastoralist populations, particularly as they adapt to ecological and economic demands [46, 47]. We distinguished
between these two nomadic community types based on
their levels of sedentarism (semi-nomadic populations
settled for longer periods of time) and their livestock
(nomadic communities predominantly herd camel, while
semi-nomadic communities herd cattle), as defined by
Save the Children Kenya field staff. The composition of
nomadic and semi-nomadic settlements in these areas
are dynamic and not captured in national census data
[48]. A semi-nomadic or nomadic bulla (village) may,
for example, be dispersed over a 30 km radius. It was
estimated that study sites for this research had populations of between 350 and 400 individuals, with around
100 women of reproductive age. Community leaders,
because of their influence in the community, were key to
recruiting participants. In each of the study sites, community leaders helped to purposively identify women of
reproductive age (19–49 years) who were willing to be
interviewed. Four women were chosen by the community
leaders to be seed informants, two each from a nomadic
and a semi-nomadic community. In the initial interviews,
these women served as “ego” or the interviewee providing names of and information about people within their
social circles; these social contacts who were named
are referred to as “alters.” Each ego listed individuals of
importance to them, with no limit on the number they
could name. The five most influential alters were identified, and they, in turn, became secondary respondents
(egos) in the following interviews. A total of 23 individuals were interviewed, as we were unable to contact one
alter.
Study design

To explore the social networks in which nomadic and
semi-nomadic women were embedded, and how these
shaped social norms related to RSH, we carried out qualitative egocentric SNA. The ego-centric approach to data
collection is useful in this setting as there is no complete
list of relevant individuals, therefore this approach aids in
defining the network boundary [49, 50]. Qualitative egocentric network interviewing methods, first developed
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in the 1950’s in the field of anthropology, have recently
resurged in popularity, either as stand-alone methods
or in combination with quantitative SNA methods, to
illuminate the arenas of social interaction that shape or
enforce social norms, as well as the composition of network partners, patterns of influence, and the enforcement of social norms that uphold or challenge prevailing
practices [51, 52]. In this study, we adapt the qualitative
methods employed by Moreau and Shell-Duncan [53]
to study social network influences on female genital cutting in Senegal. Adapting this approach for the study of
FP in Kenya, we developed a semi-structured interview
protocol that involved several steps. First, interviews with
primary respondents centered on in-depth descriptive
accounts of their own marriages and childbirths. Second,
women were asked a series of generalized name generator questions, adapted from those used in other settings,
to build a list of important people, with no limit on the
number they could nominate [54]. Respondents were all
asked the same interview questions. Interviewers made
notes on the gender and relationships of all individuals
named. Third, informants were then invited to identify
key ‘influencers’ and ‘decision makers’ in relation to their
RSH and modern FP use. This involved asking women to
think who from their name generator list contributed to
making decisions around their RSH, and ego could add
individuals not already listed. These were labelled decision makers. Women then indicated the top five most
influential people in relation to their RSH. Many empirical studies apply some form of limits on the number of
alters named in response to name generators [55]. Existing literature suggests five names is sufficient and costeffective in name generator approaches to collecting
network data [56–58]. Listing four to five alters is sufficient to observe the true connections of the ego, while
more names likely leads to redundancy [59] and egos are
unlikely to list more than five [60–62]. Table 1 provides
examples of questions asked during stages two and three.
The five influencers were ranked from most to least influential, and ego explained why she had chosen each individual. Finally, women were asked if they thought each
influencer was supportive of their modern FP use, and
each response was recorded.
The next round of interviews was conducted with each
of the five influencers reported by the primary respondents. These secondary respondents were asked the same
name generator questions, thus creating their own immediate egocentric networks and the wider network. This is
referred to as a 2-step network [63], which includes those
directly connected to ego and individuals indirectly connected through their alters (or 1-step partners). Influencers were also asked if they had contributed to ego’s
decisions regarding RSH. Finally, they were asked if they
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Table 1 Name generator, decision maker, and influencer
questions
Question type

Example question

Name Generator

Who is most important to you?
Who do you talk to if you are worried or
upset?
Who do you leave in charge of your livestock?
Who do you leave in charge of your children?

Decision maker ques‑
tions

Who was involved in decisions around the
timing of your first child?
After your first child, who participated in
decisions around how long to wait to have
another one?
Who participates in decisions around how
many children to have?
Who participates in decisions around how
much or how long to breastfeed for?

Influencer questions

Who are the people who have the most influ‑
ence over the number of children you had
(or will have)?
Can you rank these individuals from least to
most influential?

were supportive of ego’s use of modern FP. This was compared with what ego said in her interview, but they were
not informed of each other’s responses to questions.
The egocentric approach therefore had two stages: (1)
semi-structured interviews with individual women (the
egos); and (2) shorter semi-structured interviews with
the top five influencers identified in stage one. We chose
not to extend beyond the secondary respondents’ networks as we were solely interested in the local network of
our primary respondents [64].
Data collection

In November 2018 semi-structured interviews were
carried out in same-sex pairs. These were conducted in
either Somali or Borana. One interviewer conducted the
interview, whilst the other had a notetaking role, filling
out paper-based name generator forms. Upon completion of the interview, name generator forms were quality
checked together with ego to ensure the correct influencers, decision makers and their respective relationships
had been recorded. If women clarified a relationship (e.g.,
that a female neighbor was also a sister-in-law) this was
added to the form. It was important to check that individuals listed did not use any other names, so they could
be correctly identified. Neighbors are defined as individuals residing next to each other in semi-permanent
or temporary bullas (villages). Finally, interviewers did
their best to clarify relationships that were described, distinguishing between ‘true’ and ‘fictive’ kin, as individuals
were often given familial ties irrespective of their relationship [65, 66].
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Community leaders helped identify the five influencers who were then invited to interview. These interviews
were also carried out in same-sex pairs, in participants’
preferred language (Somali or Borana), and near homesteads, to ensure participants were comfortable. Where
influencers could not be located for any reason, interviewers attempted to contact them by phone.
Facilitator training and ethical considerations

Interviewers were originally from Wajir or Mandera
counties (but not from the study sites) and were fluent in
Borana, Somali, and English. Interviewers received training in social norms and SNA methods over 5 days, prior
to data collection. The training provided an opportunity
to explore terminology and the ways ‘decision maker’
and ‘influencer’ could be interpreted in the different languages. It was agreed that ‘influencers’ were important
people whose opinion the women valued when making
decisions, but who did not necessarily make the decision with/for them. This definition was trialed within the
research team, agreed upon, and included in the interview guides. Daily debriefs conducted with the whole
research team were used to discuss challenges as they
arose. All interviews were audiotaped and later translated
and transcribed. Initial transcripts were quality checked
by the data collection coordinator, who was fluent in
both Somali and Borana. Oral consent was obtained
prior to conducting all of the semi-structured interviews,
and permission to speak with identified influencers was
obtained from the ego upon completion of her interview. Results for this paper form part of a larger qualitative study on family planning amongst nomadic and
semi-nomadic communities in North Eastern Kenya.
Participating communities received tea and sugar (local
commodities deemed appropriate by field staff ), distributed by community leaders.
Ethical approval for this study was obtained from the
London School of Hygiene & Tropical Medicine (Ref:
16109) and from Amref (Ref: P542/2018).
Data analysis

Data from the hand-written name generator forms were
entered into Excel and quality checked against interview
transcripts, particularly where handwriting was illegible.
Data analysis occurred in two concurrent stages: we conducted a framework qualitative data analysis utilizing the
interview transcripts [67], and egocentric SNA using the
name generator forms to create network maps. The combined networks of primary and secondary respondents
were used to create sociograms (visual displays of the
networks), and compared across study sites.
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1. Modern family planning definition
We used the Demographic Health Surveys (DHS)
definition of modern family planning which includes:
female and male sterilization; contraceptive pill;
Injectable; implant; diaphragm; lactational amenorrhea method (LAM); standard days method (SDM);
male and female condom; intrauterine contraceptive
device; and emergency contraception [68].
2. Qualitative analysis
A framework approach was used to analyze the semistructured interview data. Initially, we familiarized
ourselves with the interviews, making note of any
interesting ideas or concepts that emerged. We then
created a matrix, comparing the four individual egos
answers to specific and relevant sections in the interview. We did the same for the five influencer interviews. The matrix included answers to questions in
relation to child spacing (including obstacles to using
modern FP) and to reproductive health decision
makers (including reasons why certain individuals
were important). We then looked for themes across
both ego and influencer interviews.
3. Egocentric SNA
Egocentric network maps were created using R and
Visone (version 2.17) [69]. Each map included both
ego’s immediate network (those individuals she had
named as important), and the wider 2-step network
(individuals named by each of ego’s influencers). For
each network map, we initially created a node list (all
the individuals in a network) and an edge list (relationships between individuals) before adding attributes to these nodes (e.g. socio-demographic information) and edges. The final data frame was converted
into a graph object, and we used the iGraph package
in R to calculate basic network statistic [70]. Data
frames created in R were opened in Visone, to visualize the final maps.

Results
Study sample

Our sample included four egos (two semi-nomadic
and two nomadic women). EGO1 and 2 were from a
nomadic community, while EGO3 and 4 were from a
semi-nomadic community. We interviewed each of the
women’s top five influencers, and the total study sample
included 23 men and women (we were unable to interview EGO1’s husband, who was away herding at the time
of data collection). Table 2 presents the attributes of
our study sample, including the egos (n = 4) and each of
their top five influencers (n = 20). Three egos were aged
between 19–35 and one between 36–49 years old. All
four women had married before the age of 18, and they
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had given birth to their first child between the ages of 15
and 22, giving birth to 8–10 children. Finally, as anticipated, the women were all Muslim and spoke Somali.
Amongst the influencers, women were married at similar ages (13–19 years), had their first child before they
were 22 and had given birth to 2–11 children. Men in
our study were married later, the youngest married at
19 years, the oldest at 25. As a result, they had their children later yet had up to 16 children.1
Table 2 also shows the relationship between ego
and each of her influencers, as described by ego. There
was variation in the types of relations women had with
those they named as influential in their networks, these
included: neighbors (female and male); cousins (female
and male); husbands; aunts; a brother; a brother-inlaw; a sister-in-law; and a religious leader. We measured
how similar the women were to their influencers. All
of the women had more female influencers than male,
except for EGO2(nomad). Women had a mix of younger
and older influencers, and only one of the women
(EGO3(semi nomad)) had the majority of her influencers
in the same age category as her.
Women’s views on modern family planning

When asked about personal modern FP use, all four egos
had heard of some modern methods. In particular, they
named the injection and contraceptive pill. Women said
they had not used “modern methods” obtained from
health centers, but that they did practice breastfeeding.
For instance, EGO4(semi nomad) said, I didn’t use any
child spacing methods […] I stop breastfeeding when I get
pregnant and EGO3(semi nomad) said If you breastfeed
for 3 years, that itself is a child spacing method. Others
spoke of other child spacing methods such as abstinence
(EGO2(nomad)): I did not use any [modern methods], but
when our husbands are here, we ask them to stay away
for some time. However, EGO3(semi nomad) (aged 35),
reflected on how she was not aware of modern FP methods when she was younger, During those days there was
nothing of that sort; it’s just recently that we have heard
of injections and pills to space children, but like other
women in this study she was not directly asked about her
personal use and did not offer this information.
The four women described how women in their communities either did not use modern FP, or kept their
modern FP use hidden. For example, EGO2(nomad) said,
No, we do not use [modern family planning] here and
similarly EGO1(nomad) said, I have not heard of women
going to get this child spacing methods, and I have not

1

Where husbands have more children than their wives, this is explained by
polygamous relationships.

Age married

Age at
first child

Dogodia

Ajuran

Ajuran

EGO2 (nomad)

EGO3 (semi nomad)

EGO4 (semi nomad)

Somali and Borana

Somali and Borana

Somali

Somali

30 (19–35)

35 (19–35)

30 (19–35)

40 (36–49)

8

9

8

10

15

14

16

15

15

–

22

17

Influencers have been listed in their order of importance, according to the women (1 = most important, 5 = least important)

Dogodia

a

Number
children

F
F
M

Neighbour

F

Aunt
Neighbour

F

Sister-in-law

Aunt

F

Cousin

19–35

36–49

36–49

70+

19–35

36–49

50–69

19–35

F
M

Cousin
Husband

19–35

M

Brother-in-law

19–35

19–35
F

M

Cousin

Cousin

36–49

19–35

F
M

Cousin
Religious Leader

36–49

M

Husband

–

19–35

M

F

Neighbour

19–35

19–35

36–49

–

Age

Brother

F
F

Neighbour
Neighbour

M
F

Husband
Neighbour

Sex

4

10

5

11

7

8

13

7

7

5

0

3

5

11

16

2

3

7

10

–

Number
children

19

14

16

19

15

13

19

16

25

19

19

20

15

23

23

19

15

13

14

–

Age married

21

16

20

20

17

–

22

20

26

22

NA

–

20

25

24

–

15

13

17

–

Age
at first
child

Relation

Age (category)

Ethnicity

Language

Top five ranked influencers (ranked from most to least importanta)

Ego attributes

EGO1 (nomad)

EgoID

Table 2 Attributes of four women (egos) and their top five influencers
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seen women going to the hospital to get them. In contrast,
EGO3(semi nomad) explained how if women used modern FP, they hid their use to avoid being identified and the
possible repercussions of this. She said that in her seminomadic community Women keep [modern FP] to themselves, they hide so that no one knows; they even hide from
their husbands.
Modern FP was described as going against religious
beliefs and God, who was ultimately in charge of spacing children as seen in EGO2(nomad)’s comment, Only
God can space children. However, non-use or negative
attitudes towards modern FP were also due to its association with infertility, as EGO4(semi nomad) said, I have
heard of those pills you take if you never want to have a
child and similarly EGO2(nomad), Some people say those
methods make us infertile.
Women’s wider social networks

Table 3 presents a summary of each of the women’s networks. It includes each of the four ego’s immediate networks, in addition to the wider 2-step network (including
alters’ networks). The complete network ranged in size
from 37 to 70 individuals. The social ties indicate the
number of unique relations in the network, and as such
were larger than the network size as they included where
multiple influencers had named the same individual,
but not when there had been reciprocity in naming (e.g.
A named B, and B named A). The number of social ties
ranged from 42 to 77. The larger networks had more
social ties and were explained by a greater number of
individuals named by the five influencers (which ranged
from three to 30 people). Male influencers named more
individuals, compared with females, for example, a male
influencer in EGO2(nomad)’s network named 30 individuals. Density captures the level of connectivity in the
network, the ratio of observed ties to all possible ties
[71]. The network connectivity is consistent across all
four networks. Triads represent when three actors in the
network are connected (A links to B, B links to C and C
links to A, i.e. the friend of my friend is my friend) [72].
In these networks we observed very few triads in these
influencer networks.
Looking at the wider networks, EGO2(nomad) and
EGO3(semi nomad) had more males (73% and 67%
respectively) than females, while EGO1(nomad) and
EGO4(semi nomad) had similar numbers of males and
females. The degree, which refers to the number of ties an
actor has in the network, was higher for the two nomadic
women, as they were mentioned more often by their
influencers. Family members were the most prevalent
relationship type. Within this, husbands, mothers, brothers and sisters were mentioned across the four networks.
Among other “community members” female neighbors
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were mentioned frequently, while “community officials”
were more present in the nomadic compared with seminomadic networks.
Women’s immediate networks

Women named 10–12 individuals in their immediate network. The semi-nomadic women had a higher
proportion of females, while the nomadic women had
either similar numbers, or fewer females. Similar to the
wider network, three of the women named mostly family members in their networks, while EGO1(nomad) had
community members (e.g. female neighbors) and community officials (e.g. village elders). Finally, all networks
included husbands and mothers, while only one network
(EGO4(semi nomad)) included her mother-in-law.
Figure 1 captures women’s social networks in greater
detail. The maps also provide an overview of the women’s
wider-2-step network. An in-depth analysis of alter-alter
ties is beyond the scope of this paper, and we therefore
focus on the immediate networks We present each network separately, however, as Fig. 1A, B show, two male
individuals act as a bridge between the semi-nomadic
networks. These maps highlight the key decision makers
and top five influencers concerning reproductive health,
and importantly their relation to ego and position within
each of the networks. For three of the four women, all
of the influencers were also decision makers (in addition to two individuals that were only decision makers).
EGO4(semi nomad) clearly distinguished between influencers and decision makers. While there was variation
between the women’s social networks, there was overlap
in the role of the mother and husband across the networks. These relationships are explored in greater detail
below.
The role of the mother

Mothers were decision makers. Women described how
their mothers were important decision makers before
they left their natal home to get married, or while they
were still living close to their mothers. Their mothers
helped make decisions before and during their first pregnancy, for example, EGO3(semi nomad) described how
she made these decisions with her mother while they
were still living together: I lived with [my mother] then
in the same compound, and I choose her because we lived
together and I trusted my children with her. Interestingly,
her mother was also a traditional birth attendant and had
assisted in EGO1(nomad)’s first birth. EGO1(nomad)
described the shift from making decisions with her parents, to making them with her husband: [M]y parents, I
talk to them first before deciding anything. The rest come
after them. Mothers and fathers take care of the children
and before you consult with anyone else, you decide with
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Table 3 Summary of structure and composition of wider networks
EGO1 (nomadic)

EGO2 (nomadic)

EGO3 (semi-nomadic)

EGO4
(seminomadic)

Size (not including ego)

37

70

43

42

Social ties

42

77

46

53

Density

0.068

0.031

0.054

0.058

Ego degreeb

14

15

13

11

  Out degree

10

12

12

10

  In degree

4

3

1

1

Number of triads

5

5

6

4

Females (%)

19 (51%)

19 (27%)

16 (37%)

21 (50%)

Males (%)

18 (49%)

51 (73%)

27 (67%)

21 (50%)

Family

23 (55%)

46 (60%)

31 (67%)

40 (75%)

  Mother

3

4

1

4

  Father

1

4

1

0

  Husband

5

2

3

5

  Wife

0

5

1

1

  Brother

2

12

5

4

  Sister

4

4

1

4

  Son

1

0

0

2

  Daughter

2

1

0

4

  Female cousin

0

1

8

6

  Male cousin

1

6

3

4

  Aunt

0

1

2

4

  Uncle

–

3

0

3

  Other

4

3

6

5

In-laws

None

6 (8%)

5 (11%)

6 (11%)

  Mother

–

–

1

1

  Father

–

–

1

–

  Brother

–

4

2

1

  Sister

–

2

1

1

  Son

–

–

–

–

  Daughter

–

–

–

2

  Other

–

–

–

1

Community member

12 (29%)

12 (16%)

7 (15%)

7 (13%)

  Female neighbor

12

1

2

3

  Male neighbor

–

2

–

2

  Female friend

–

1

1

–

  Male friend

–

5

3

2

  Other

–

3

1

–

Community official

7 (16%)

13 (17%)

3 (7%)

None

  Village chief, elder, chair

6

7

3

–

  Religious leader

–

6

–

–

Structure of wider networka

Composition of wider network

Relationship typec

a

Number of unique individuals in the network (2.0 degree), including individuals named by ego and her alters

b

Degree refers to the number of ties an actor has in the network, degree can be separated into: in degree (number nominations an actor receives) and outdegree
(number of nominations an actor makes)

c

Frequency that certain types of relationships came up in the wider network. Relationships were defined by the women and men interviewed (ego or her influencers)
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Fig. 1 Women’s social network maps. Egocentric maps for each woman (ego) presented individually, with ego at the centre of their social network.
The maps include the relationships between ego and those in her network. Individuals named as decision makers and the five influencers in issues
relating to RSH have been highlighted. Maps also include the size and gender make-up of the wider network. A EGO1 nomadic; B EGO2 nomadic;
C EGO3 semi nomadic; D EGO4 semi nomadic

them first. […] After marriage, it is my husband whom
I decide with. That the father was no longer alive at the
time of the interview could explain why only her mother
was named in the network.
The role of the husband

Husbands were decision makers in all three of the
ego networks in which they appeared, and were also

influencers in three (see Fig. 1A–C). EGO1(nomad) and
EGO2(nomad) named their husbands as one of the most
important people to them, and the most or second most
influential in their network. EGO2(nomad) described
how her husband was the sole decision maker in issues
relating to child spacing: [H]e is the only one who I agree
with. It is just him, because nobody else has the right over
my body. This was also true for EGO3(semi nomad), who
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despite naming her husband late in the interview, said he
made decisions relating to child spacing and the number
of children to have: It’s all my husband and no one else.
In the network where the husband was a decision maker,
but not an influencer (Fig. 1D), EGO4(semi nomad)
described how decisions were shared between her, her
husband, and her mother-in-law as she stated, I had left
my mother after marriage; [my mother-in-law] was like a
mother to me, revealing how her mother-in-law assumed
a similar maternal parenting role for child spacing discussions once EGO4(semi nomad) left her natal home.
Pastoralist women as decision makers

Three of the women named themselves as decision makers in issues relating to breastfeeding, as depicted by
the loop in the network maps. EGO2(nomad) described
herself as the sole decision maker in issues relating to
breastfeeding and spacing, [I]t was all me who decided to
breastfeed, no one made that decision with me. This was
also true for EGO1(nomad), and EGO4(semi nomad)
said she also played a role in deciding how many children
to have. In instances where the women were also named
by their top five influencers (illustrated by the thicker
lines in the network images), this was because they provided material and emotional support to these individuals, for example looking after their children and livestock.
Perceived and tangible support of modern family planning

Figure 2 captures the four egos and their five influencers. It depicts egos’ description of influencers support of
their modern FP use (“perceived support”), and what the
influencers said in their interviews (“tangible support”).
The images show that perceived and tangible support
often conflict, highlighting that none of the four women
knew whom within their social networks would support
their use of modern FP. Few patterns emerged by age or
nomadic type; however, all three husbands were unsupportive of its use.
EGO1(nomad) and EGO3(semi nomad) (Fig. 2A, C)
believed that none of their influencers would support
their use of modern FP, although, two influencers were
supportive. For example, two of the younger female
neighbors said they would support EGO1(nomad)’s use
of modern FP, expressed positive attitudes towards child
spacing, and believed that EGO1(nomad) should make
her own FP decisions. For example, one said: I would support her because it is good for us. It is good because child
spacing helps us, it is good for us and our children. The
other showed she would be willing to actively support
ego if she chose to use modern FP: [If ] that is what she
wanted, I would encourage and ask her to go because she
has already decided herself anyway. If I too wanted to use
[modern family planning] we would go together. Similarly,
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EGO3(semi nomad)’s female cousin (19–35 years) and
brother-in-law (19–35 years) said they would actively
support her if she wanted to use modern family planning.
For example, the brother-in-law said, [If ] she wants to use
modern child spacing methods, I will escort her so she gets
those jabs [contraceptive injection], I will tell my brother,
and I will strongly support. This showed he would both
help source modern FP and encourage his brother (ego’s
husband) to support.
EGO2(nomad) and EGO4(semi nomad) (Fig. 2B, D)
said that all five influencers would support their modern
FP use. Two individuals in each of their networks said
they would support the use of modern FP. The religious
leader was supportive of EGO2(nomad) if modern FP
was used solely for child spacing purposes, If she wants to
space her children, then I will support her if her children
are not well spaced, while her brother (age missing) said
he supported modern FP use to improve child health,
Yes, I would support her because if women get pregnant
immediately after 40 days, then the older children get less
attention and become sickly. The brother’s network map
and interview revealed he shared a social tie with a male
nurse working in the nearby town. EGO4(semi nomad)’s
sister-in-law and aunt were supportive, but described
they were not aware of the different modern FP methods.
For example, the sister-in-law (19–35 years) said, I would
support her if she feels she has had enough, and we will
definitely talk about [modern FP], if it’s possible we will do
it, but if not I will advise her to stay away from it, as such
FP could be used under certain circumstances.
Influencers who were unsupportive described modern FP was against their religion and God. For example,
EGO1(nomad)’s female neighbor said: [I] would advise
her not to compete with God and EGO3(semi nomad)’s
husband said: I won’t support her because if God gave you
children, why would you stop? Others felt that the decision needed to be made solely between a husband and
wife, for example EGO2(nomad)’s male cousin said: I
cannot discuss such things because I am not married to
her. Finally, the eldest of the influencers (EGO4(semi
nomad)’s aunt) said that women can only bear children
for a short amount of time, [T]he duration women bear
children is limited, thereby implying that women should
continue to give birth and not use modern FP methods to
limit or space children.

Discussion
A woman’s ability to space her children through her
preferred method of FP, is affected by multiple factors
including demographic characteristics, the availability
of and access to RSH services, and the social and gender
norms within her community. Norms related to child
spacing and FP are often upheld by important individuals
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Perceived influencer support
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Influencer support

A

B

C

D
Ego
Male Alter
Female Alter
Data missing
Ego believed this person to be supportive of modern FP/this person was supportive of modern FP

Fig. 2 Comparing perceived and tangible support for modern FP amongst five influencers. Who women (ego) believed would support their use of
modern FP (left hand side) compared with their response to whether they supported ego’s use of modern FP. A line between ego and an influencer
indicates either perceived or tangible support for modern FP. No line indicates no support (unless data is missing)
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in a woman’s reference group, which can in turn influence her use. Women in this study distinguished between
breastfeeding and other medical methods obtained from
health services (predominantly the injection and contraceptive pill). As such we used the term modern FP
throughout this paper to refer to these medical methods,
while recognizing the various methods as defined by the
DHS. We found evidence for a norm against modern FP
and this was both descriptive (that no one in the community uses modern medical FP), and injunctive (women
hide their use of modern FP, possibly to avoid negative social sanctions). Positive attitudes towards breastfeeding point to an opportunity for information and
counselling around exclusive breastfeeding/lactational
amenorrhea method (LAM). While we were unable to
ask women about personal use due to the sensitive nature
of the topic in this context, their awareness of modern
FP methods is likely a reflection of the Kenyan government’s commitment to address inequitable access to FP
at the county level. While we anticipated women and
men to be isolated (particularly nomadic communities),
this shows that local health services and messaging have
reached these communities, and there is likely interaction between communities. Nevertheless, norms, religion
and fears around modern FP likely prevented pastoralist
women from reporting their use.
This study is notable for its use of qualitative interviews, which allowed rich descriptions of pastoralist women’s immediate networks. While studies often
assume a reference group, we allowed ego to identify
her own network [73]. Similar to other network studies,
pastoralist women in our study named 10–12 individuals
[74]. Except for one woman who named more males than
females, networks had either equal gender distribution,
or more females. All four networks included husbands
and mothers, and the majority of individuals were family
members (except one network, where female neighbors
were more prevalent). It was difficult to make comparisons since each egocentric is unique and the sample size
is small. Nonetheless, we found female relatives and
neighbors formed a large part of the network and provided support in areas related to reproductive health
and FP (for example, advising on breastfeeding periods).
Their key role in the networks could be due to women’s
proximity to each other, and the fact that women rely on
nearby support during pregnancy, and to care for their
children. While men and husbands were involved in RSH
decisions, such as whether to have another child, they
may be less involved in day-to-day decisions (such as visiting a health facility). Finally, while other studies show
community leaders are key influencers in FP issues [75–
77], religious and community leaders formed part of the
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reference group for nomadic pastoralist women, but not
semi-nomadic pastoralist women.
The women in this study all described their husbands
as RSH decision makers, which was also confirmed by
husbands and influencers in the networks. Studies show
there is low uptake of modern FP when men dominate
decision making [78, 79], while male partner support
has been associated with increased use [80, 81]. Three
women in this study said they made child spacing decisions on their own, reflecting some degree of autonomy
over their RSH, which has been associated with positive health outcomes [82]. While a mother-in-law only
appeared in one network, all four women described their
mothers as decision makers, and as important individuals
in their lives, despite no longer living near to them. It is
likely that mothers were decision makers in issues relating to pregnancy and childbirth before the women left
home, but not necessarily in relation to modern FP.
Pastoralist women did not know who in their network
was supportive of modern FP. Two women reported that
all of their influencers supported modern FP use, while
the others reported that none did. Often however, these
perceptions were incorrect, and influencers reported differently to their egos. We cannot comment on how this
affected women’s personal use of modern FP, however, we
anticipate that women who believe their reference group
to be supportive, are more likely to access and use modern FP if they desire to [79, 83, 84]. Opening up discussions around FP methods would allow women to know
who in their reference group was supportive of modern
FP use. As women named a diverse range of influencers
in terms of their relationships to ego, we found few patterns across influencer type. However, husbands were
never supportive of its use. We anticipated that males
would in general be unsupportive, however, male relatives (a brother and a brother-in-law) and a male religious
leader were supportive. Similar to other studies, religious
leaders supported modern FP if it was for spacing, but
not to limit the number of children a woman had [36].
We found that the brother shared a social tie with a male
nurse working in a nearby town, which could explain
his acceptance, despite the norm and negative attitudes
towards modern FP. This highlights the importance, not
only of who is in your immediate network, but individuals in the wider network. Meanwhile, support for modern
FP amongst female relatives of the same age was more
nuanced, as seen in the example of the sister-in-law who
was unsure of her support yet believed having too many
children was a burden for women.
Data collection for qualitative egocentric SNA is
time consuming, taking up to one working day to for
each network. In addition, it requires accurate notetaking and record keeping. Our small sample of four
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pastoralist women makes it hard to both draw comparisons between participants and to generalize our findings to other pastoralist women living in these counties,
or in Kenya more generally. There could have been
errors in how questions were asked, interpreted, and/or
recorded, particularly in the interpretation of decision
makers and influencers. Recalling important people
may also have been challenging for some participants
[85]. In addition, missing data will have affected how
we interpreted findings from an already small dataset.
However, missing data was relatively uncommon and to
deal with data quality concerns, we ensured that interviews were conducted in pairs, while one interviewed,
the other took notes. We also carried out quality checks
throughout the day and further validated data by sharing findings and our interpretation of the data with
local Ministry of Health and Save the Children staff
members, in addition to community members.
Some challenges are specific to conducting research
amongst these nomadic and semi-nomadic pastoralist
communities. A potential limitation of the work is the
small sample size of four egos originally interviewed.
We also restricted the number of alters they could
name to five, which has limitations [86, 87]. Future
work could interview a wider range of egos, and potentially set no limits on the alters they can name, this
would potentially allow for further generalisations to
be made. The extremely sensitive nature of discussing
FP in these communities limited the questions we could
ask. We were unable to ask about current use, which
would have been important for exploring how support
amongst the reference group affected use. The taboo
nature of modern FP may also have influenced participant answers. Comparisons across reference groups,
according to age groups may have been artificial, as
differences likely exist by life stages and the number of
children an individual has. Finally, social networks may
have been influenced by the living arrangements of participants at the time of data collection, and as such our
study does not reflect the potentially changing nature
of pastoralist women’s social networks. Future studies
could explore whether and how these networks change
in response to migration and herding patterns, during which younger and older men are away for varying
periods of time [88] or when access to information and
services is better due to temporarily settling closer to
towns. Despite these limitations, the in-depth studies
of these four pastoralist women allowed us to unpack
their complex social networks and how these relate to
modern FP. This study provides a useful guide for future
research to explore how perceived support impacts
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uptake of modern FP, how social networks of pastoralists change with migration, and to further explore using
social network methods amongst these populations, or
similar groups.
Implications for practice

This research has several implications for practice. We
show the importance of using network methods to
understand RSH decision making, particularly from the
perspective of individual women. Importantly, using an
egocentric approach these networks emerged from the
women themselves, rather than the researchers imposing predefined reference groups. Interventions, including
education and awareness raising, can target individuals
who are influential in RSH decision making and include
life-stage appropriate components. Our findings provide
further evidence for including men in RSH interventions,
particularly as husbands are key in the decision-making
process for women. While the evidence supporting male
involvement in reproductive health is well established,
this study highlights the value of studying the men’s networks for more targeted interventions. It also revealed
some men are supportive of modern FP, including community leaders, who may not traditionally be associated
with positive attitudes towards FP. We point towards
transitions in RSH influencers over the life course, with
mothers influential before a woman marries and female
peers and relatives more influential afterwards. Finally,
this study indicates an opportunity to use the support for
breastfeeding to provide education (through small group
engagement) and counselling on exclusive breastfeeding, or LAM, as an entry point to discuss other modern
methods of FP.

Conclusion
Egocentric network approaches prove valuable to exploring reproductive health reference groups, particularly
where there exists little prior research. It is likely that
pastoralist women’s networks change as a result of periods of migration and conflict. However, we found husbands remained key players in reproductive health
decisions, including use of modern FP, despite being
away for periods of time. Husbands were always unsupportive of modern FP use. Mothers and female neighbors
provide key support and influence in broader RSH issues,
with mothers particularly important. Interventions that
seek to increase awareness of available modern FP should
consider engaging women’s wider network, to engage in
discussions around the acceptability of modern FP.

Kenny et al. Reprod Health

(2021) 18:108

Abbreviations
DHS: Demographic Health Surveys; FP: Family planning; LAM: Lactational
amenorrhea method; RSH: Reproductive and sexual health; SDM: Standard
days method; SNA: Social network analysis.
Acknowledgements
We gratefully acknowledge the contributions of the research participants who
gave their time and shared their knowledge and experiences for this research.
We would like to acknowledge the labour of our field interviewers who
worked tirelessly, and at times in dangerous conditions, to collect the study
data. We acknowledge the Save the Children field staff members who con‑
tributed to the data collection, interpretation of this data and development of
this manuscript. Finally, we also acknowledge Dr. Holly Shakya for her valuable
insight into conducting social network research early on in this project, in
addition to Alys McAlpine who reviewed a draft of the manuscript.
Authors’ contributions
MH, BC were responsible for the conceptualization and design of the original
study with contributions from LK, LB, RH, NAD, BSD. MH was responsible for
the overall supervision of the study. LK, RH was responsible for country-level
supervision, implementation of research activities, fieldwork and data quality.
RH, LK, BC were responsible for the data collection training. LK, MS, MH were
responsible for data analysis and interpretation. All authors were responsi‑
ble for the interpretation of the data. LK drafted the manuscript which was
revised and approved by all authors. All authors read and approved the final
manuscript.
Funding
This article is an output from the Nomadic Health Project which is funded
by Bill and Melinda Gates Foundation. However, the views expressed, and
information contained in this article are not necessarily those of or endorsed
by Bill and Melinda Gates Found and do not necessarily reflect their official
polices. Additional funding was received from the GCRF GJS Hub to support
writing up the results.
Availability of data and materials
The datasets generated and analysed for this study are not currently publicly
available of the sensitive nature of the qualitative data that can be linked back
to individuals. They are available from the author on reasonable request.

Declarations
Ethics approval and consent to participate
Ethical approval for this study was obtained from the London School of
Hygiene & Tropical Medicine (Ref: 16109) and from Amref (Ref: P542/2018).
Consent for publication
Not applicable.
Competing interests
Authors declare no competing interests.
Author details
1
Faculty of Public Health & Policy, London School of Hygiene & Tropical Medi‑
cine, 15‑17 Tavistock Place, Saint Pancras, London WC1H 9SH, UK. 2 Present
Address: Centre for Women, Peace & Security, London School of Economics
and Political Science, Houghton Street, London WC2A 2AE, UK. 3 Institute
for Development Studies, University of Nairobi, 4 Harry Thuku Rd, Nairobi,
Kenya. 4 The Business School, Edinburgh Napier University, Edinburgh EH14
1DJ, UK. 5 Department of Anthropology, University of Washington, 314 Denny
Hall, Box 353100, Seattle, WA 98195‑3100, USA. 6 Save the Children US, 899
North Capitol St NE, Suite 900, Washington, DC 20002, USA. 7 Save the Children
Kenya, Matundu Close, Off School Lane, Westlands, P.O. Box 39664‑00623,
Nairobi, Kenya.
Received: 14 August 2020 Accepted: 20 May 2021

Page 14 of 16

References
1. IRIS. North-Eastern Kenya a prospective analysis. France: IRIS; 2015.
2. UNFPA. Evaluation of UNFPA support to population and housing census
data to inform decision-making and policy formulation 2005–2014,
Kenya. New York: UNFPA; 2015.
3. Scharrer T. “Ambiguous citizens”: Kenyan Somalis and the question of
belonging. J East Afr Stud. 2018;12(3):494–513.
4. Humanitarian Policy Group. Pastoralism, demographics, settlement and
service provision, in the Horn and East Africa. 2010.
5. Abebe D, Bushby K, Little P, Mahmoud H, Stites E. Resilience and risk in
pastoralist areas: recent trends in diversified and alternative livelihoods.
Washington, DC: USAID; 2016.
6. Carr-Hill R. Missing millions and measuring development progress. World
Dev. 2013;46:30–44.
7. Randall S. Where have all the nomads gone? Fifty years of statistical and
demographic invisibilities of African mobile pastoralists. Pastoralism.
2015;5(1):22.
8. Central Bureau of Statistics-CBS/Kenya MoH-MK, and ORC Macro. Kenya
Demographic and Health Survey 2003 Calverton, Maryland, USA: MOH,
and ORC Macro. 2004. https://dhsprogram.com/publications/publi
cation-FR151-DHS-Final-Reports.cfm.
9. Kenya National Bureau of Statistics (KNBS). Kenya Demographic and
Health Survey 2014. In: Ministry of Health (MoH) and National AIDS
Control Council (NACC), editor. 2015.
10. Sheik-Mohamed A, Velema JP. Where health care has no access: the
nomadic populations of sub-Saharan Africa. Trop Med Int Health.
1999;4(10):695–707.
11. Gammino VM, Diaz MR, Pallas SW, Greenleaf AR, Kurnit MR. Health
services uptake among nomadic pastoralist populations in Africa: a sys‑
tematic review of the literature. PLoS Negl Trop Dis. 2020;14(7):e0008474.
12. Haydarov R, Anand S, Frouws B, Toure B, Okiror S, Bhui BR. Evidence-based
engagement of the Somali pastoralists of the horn of Africa in polio
immunization: overview of tracking, cross-border, operations, and com‑
munication strategies. Glob Health Commun. 2016;2(1):11–8.
13. Ali M, Cordero JP, Khan F, Folz R. ‘Leaving no one behind’: a scoping
review on the provision of sexual and reproductive health care to
nomadic populations. BMC Womens Health. 2019;19(1):161.
14. Ag Ahmed MA, Hamelin-Brabant L, Gagnon MP. Sociocultural determi‑
nants of nomadic women’s utilization of assisted childbirth in Gossi, Mali:
a qualitative study. BMC Pregnancy Childbirth. 2018;18(1):388.
15. Caulfield T, Onyo P, Byrne A, Nduba J, Nyagero J, Morgan A, et al. Factors
influencing place of delivery for pastoralist women in Kenya: a qualitative
study. BMC Womens Health. 2016;16:52.
16. Pike IL, Straight B, Oesterle M, Hilton C, Lanyasunya A. Document‑
ing the health consequences of endemic warfare in three pastoralist
communities of northern Kenya: a conceptual framework. Soc Sci Med.
2010;70(1):45–52.
17. Mugo P, Onsomu E, Munga B, Nafula N, Mbithi J, Owino E. An assessment
of healthcare delivery in Kenya under the devolved system. Nairobi: The
Kenya Institute for Public Policy Research and Analysis; 2018.
18. United Nations Foundation. Kenya, Commitment Maker Since 2012
Washington DC FP2020. 2019. http://www.familyplanning2020.org/
kenya.
19. Ochako R, Mbondo M, Aloo S, Kaimenyi S, Thompson R, Temmerman M,
et al. Barriers to modern contraceptive methods uptake among young
women in Kenya: a qualitative study. BMC Public Health. 2015;15(1):118.
20. Nalwadda G, Mirembe F, Byamugisha J, Faxelid E. Persistent high fertility
in Uganda: young people recount obstacles and enabling factors to use
of contraceptives. BMC Public Health. 2010;10(1):530.
21. Sedgh G, Hussain R. Reasons for contraceptive nonuse among women
having unmet need for contraception in developing countries. Stud Fam
Plan. 2014;45:151–69.
22. Mosha I, Ruben R, Kakoko D. Family planning decisions, perceptions and
gender dynamics among couples in Mwanza, Tanzania: a qualitative
study. BMC Public Health. 2013;13(1):523.
23. Katende C, Gupta N, Bessinger R. Facility-level reproductive health
interventions and contraceptive use in Uganda. Int Fam Plan Perspect.
2003;29(3):130–7.
24. Essendi H, Johnson FA, Madise N, Matthews Z, Falkingham J, Bahaj AS,
et al. Infrastructural challenges to better health in maternity facilities in

Kenny et al. Reprod Health

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.

39.
40.
41.
42.

43.
44.
45.

46.
47.

(2021) 18:108

rural Kenya: community and healthworker perceptions. Reprod Health.
2015;12:103.
Costenbader E, Zissette S, Martinez A, LeMasters K, Dagadu NA, Deepan
P, et al. Getting to intent: are social norms influencing intentions to use
modern contraception in the DRC? PLoS ONE. 2019;14(7):e0219617.
Kane S, Kok M, Rial M, Matere A, Dieleman M, Broerse JEW. Social norms
and family planning decisions in South Sudan. BMC Public Health.
2016;16(1):1183.
Cislaghi B, Shakya H. Social norms and adolescents’ sexual health: an
introduction for practitioners working in low and mid-income African
countries. Afr J Reprod Health. 2018;22(1):38–46.
Mackie G, Moneti F. What are social norms? How are they measured?
In: Denny E, Shakya H, editors. UNICEF/UCSD Center on Global Justice
Project Cooperation Agreement; 2014.
Paluck EL, Shepherd H. The salience of social referents: a field experiment
on collective norms and harassment behavior in a school social network.
J Pers Soc Psychol. 2012;103(6):899–915.
Legros S, Cislaghi B. Mapping the social-norms literature: an overview of
reviews. Perspect Psychol Sci. 2019;15:62–80.
Cialdini RB, Demaine LJ, Sagarin BJ, Barrett DW, Rhoads K, Winter PL.
Managing social norms for persuasive impact. Soc Influ. 2006;1(1):3–15.
Cislaghi B, Manji K, Heise L. Social norms and gender-related harmful
practices, learning report 2: theory in support of better practice. London:
London School of Hygiene & Tropical Medicine; 2018.
Cislaghi B, Bhatia A, Li M, Lian Q, Baird S, Kayembe P, et al. Socio-devel‑
opmental factors and changes in the sexual double standard among a
cohort of adolescents in Kinshasa Under Review.
Telfer ML, Rowley JT, Walraven GE. Experiences of mothers with antenatal,
delivery and postpartum care in rural Gambia. Afr J Reprod Health.
2002;6:74–83.
Simkhada B, Porter MA, van Teijlingen ER. The role of mothers-in-law in
antenatal care decision-making in Nepal: a qualitative study. BMC Preg‑
nancy Childbirth. 2010;10(1):34.
Egeh AA, Dugsieh O, Erlandsson K, Osman F. The views of Somali religious
leaders on birth spacing—a qualitative study. Sex Reprod Healthc.
2019;20:27–31.
Jones N, Tefera B, Stephenson J, Gupta T, Pereznieto P, Emire G, et al. Early
marriage and education: the complex role of social norms in shaping
Ethiopian adolescent girls’ lives. London: Overseas Development Institute
(ODI); 2014.
White D, Dynes M, Rubardt M, Sissoko K, Stephenson R. The influence
of intrafamilial power on maternal health care in Mali: perspectives
of women, men and mothers-in-law. Int Perspect Sex Reprod Health.
2013;39(2):58–68.
Upadhyay UD, Karasek D. Women’s empowerment and achievement of
desired fertility in Sub-Saharan Africa. Washington, DC: USAID; 2010.
Maro GZ, Nguura PN, Umer JY, Gitimu AM, Haile FS, Kawai D, et al. Under‑
standing nomadic realities. case studies on sexual and reproductive
health and rights in East Africa. AMREF/KIT; 2012.
Valente TW, Pitts SR. An appraisal of social network theory and analysis as
applied to public health: challenges and opportunities. Annu Rev Public
Health. 2017;38(1):103–18.
Marks J, Sanigorski A, Owen B, McGlashan J, Millar L, Nichols M, et al.
Networks for prevention in 19 communities at the start of a large-scale
community-based obesity prevention initiative. Transl Behav Med.
2018;8(4):575–84.
Alvergne A, Gurmu E, Gibson MA, Mace R. Social transmission and
the spread of modern contraception in rural Ethiopia. PLoS ONE.
2011;6(7):e22515.
Perkins JM, Subramanian SV, Christakis NA. Social networks and health:
a systematic review of sociocentric network studies in low- and middleincome countries. Soc Sci Med. 2015;125:60–78.
Tinago CB, Annang Ingram L, Frongillo EA, Simmons D, Blake CE,
Engelsmann B. Understanding the social environmental influences on
pregnancy and planning for pregnancy for young women in Harare,
Zimbabwe. Matern Child Health J. 2019;23(12):1679–85.
Randall S. The demographic consequences of conflict, exile and repatria‑
tion: a case study of Malian Tuareg. Eur J Popul Revue Européenne De
Démographie. 2005;21(2/3):291–320.
Randall S, Giuffrida A. Forced migration, sedentarization and social
change: Malian Kel Tamasheq. In: Chatty D, editor. Nomadic societies in

Page 15 of 16

48.
49.
50.
51.

52.
53.

54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

the Middle East and North Africa: entering the 21st century. Leiden: Brill;
2006.
(KNBS) KNBoS. 2019 Kenya population and housing census: volume I,
population by county and sub-county. Nairobi: National Bureau of Statis‑
tics (KNBS); 2019.
Smith SS. A three-step approach to exploring ambiguous networks. J
Mixed Methods Res. 2016;10(4):367–83.
Kebede GF. Network locations or embedded resources? The effects of
entrepreneurs’ social networks on informal enterprise performance in
Ethiopia. J Knowl Econ. 2020;11:630–59.
Shell-Duncan B, Moreau A, Smith S, Shakya H. Reference guide for data
collection: qualitative social network interviews. Evidence to end female
genital mutilation/cutting: research to help girls and women thrive. New
York: Population Council; 2019.
Dominguez S, Hollstein B. Mixed methods social networks research:
design and applications. New York: Cambridge University Press; 2014.
Moreau A, Shell-Duncan B. Tracing change in female genital mutilation/
cutting through social networks: an intersectional analysis of the influ‑
ence of gender, generation, status and structural inequality. New York:
Population Council; 2020.
Shakya HB, Christakis NA, Fowler JH. An exploratory comparison of name
generator content: data from rural India. Soc Netw. 2017;48:157–68.
Marsden PV. Network data and measurement. Ann Rev Sociol.
1990;16:435–63.
Merluzzi J, Burt RS. How many names are enough? Identifying network
effects with the least set of listed contacts. Soc Netw. 2013;35(3):331–7.
Burt RS, Ronchi D. Measuring a large network quickly. Soc Netw.
1994;16:91–135.
McPherson M, Smith JA. A network effects in blau space: imputing social
context from survey data. Socius Sociol Res Dyn World. 2019;5:1–21.
Yang H-H, Wu C-I, Lei MK, Yang H-J. How many are good enough
for the adolescent social network nomination. WSEAS Trans Math.
2009;8(7):299–308.
Fischer CS. To dwell among friends: personal networks in town and city.
Chicago: University of Chicago Press; 1982.
Burt RS. Network items and the general social survey. Soc Netw.
1984;6:293–339.
Marsden PV. Core discussion networks of Americans. JSTOR.
1987;52:122–31.
Urbanoski K, Joordens C, Kolla G, Milligan K. Community networks of
services for pregnant and parenting women with problematic substance
use. PLoS ONE. 2018;13(11):e0206671.
Hansen D, Shneiderman B, Smith MA. Social network analysis. In: Analyz‑
ing social media networks with NodeXL: insights from a connected
world. Morgan Kauffman; 2010.
Ebaugh HR, Curry M. Fictive kin as social capital in new immigrant com‑
munities. Sociol Perspect. 2000;43(2):189–209.
Chatters LM, Taylor RJ, Jayakody RT. Fictive kinship relations in black
extended families. J Comp Fam Stud. 1994;25(3):297–312.
Gale NK, Heath G, Elaine C, Rashid S, Redwood S. Using the framework
method for the analysis of qualitative data in multi-disciplinary health
research. BMC Med Res Methodol. 2013;13:117.
Croft T, Marshall A, Allen C, Arnold F, Assaf S, Balian S, et al. Guide to DHS
statistics. Rockville: ICF; 2018.
Baur M, Benkert M, Brandes U, Cornelsen S, Gaertler M, Köpf B, et al.,
editors. Visone software for visual social network analysis. Berlin: Springer;
2002.
Csardi G, Nepusz T. The igraph software package for complex network
research. InterJournal. 2006;1695(5):1–9.
Borgatti SP, Everett MG, Johnson JC. Analyzing social networks. 2nd ed.
Thousand Oaks: Sage; 2018.
Wasserman S, Faust K. Social network analysis: methods and applications.
Cambridge: Cambridge University Press; 1994.
Costenbader E, Lenzi R, Hershow RB, Ashburn K, McCarraher DR. Measure‑
ment of social norms affecting modern contraceptive use: a literature
review. Stud Fam Plan. 2017;48(4):377–89.
Marquez B, Norman G, Fowler J, Gans K, Marcus B. Egocentric
networks and physical activity outcomes in Latinas. PLoS ONE.
2018;13(6):e0199139.

Kenny et al. Reprod Health

(2021) 18:108

75. Colleran H, Mace R. Social network- and community-level influ‑
ences on contraceptive use: evidence from rural Poland. Proc R Soc B.
2015;282:20150398.
76. Moyer CA, Adongo PB, Aborigo RA, Hodgson A, Engmann CM,
DeVries R. “It’s up to the Woman’s People”: how social factors influence
facility-based delivery in rural Northern Ghana. Matern Child Health J.
2014;18(1):109–19.
77. Speizer IS, Corroon M, Calhoun LM, Gueye A, Guilkey DK. Association of
men’s exposure to family planning programming and reported discus‑
sion with partner and family planning use: the case of urban Senegal.
PLoS ONE. 2018;13(9):e0204049.
78. Schuler SR, Rottach E, Mukiri P. Gender norms and family planning
decision-making in Tanzania: a qualitative study. J Public Health Afr.
2011;2(2):25.
79. Kriel Y, Milford C, Cordero J, Suleman F, Beksinska M, Steyn P, et al. Male
partner influence on family planning and contraceptive use: perspectives
from community members and healthcare providers in KwaZulu-Natal,
South Africa. Reprod Health. 2019;16(1):89.
80. Ezeanolue EE, Iwelunmor J, Asaolu I, 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(1):879.
81. Wegs C, Creanga AA, Galavotti C, Wamalwa E. Community dialogue to
shift social norms and enable family planning: an evaluation of the family
planning results initiative in Kenya. PLoS ONE. 2016;11(4):e0153907.

Page 16 of 16

82. Stephenson R, Bartel D, Rubardt M. Constructs of power and equity and
their association with contraceptive use among men and women in rural
Ethiopia and Kenya. Glob Public Health. 2012;7(6):618–34.
83. Prata N, Bell S, Fraser A, Carvalho A, Neves I, Nieto-Andrade B. Partner
support for family planning and modern contraceptive use in Luanda,
Angola. Afr J Reprod Health. 2017;21(2):35–48.
84. Kisia Malalu P, Alfred K, Too R, Chirchir A. Determinants of use of modern
family planning methods: a case of Baringo North District, Kenya. Sci J
Public Health. 2014;2(5):424–30.
85. Perry BL, Pescosolido BA, Borgatti SP. Egocentric network analysis: foun‑
dations, methods, and models. Cambridge: Cambridge University Press;
2018.
86. Wang DJ, Shi X, McFarland DA, Leskovec J. Measurement error in network
data: a re-classification. Soc Netw. 2012;34:396–409.
87. Adams J, Santos T, Williams VN. Strategies for collecting social network
data. The Oxford handbook of social networks. Oxford: Oxford University
Press; 2020. p. 119.
88. Homewood K. Ecology of African pastoralist societies. Oxford: James Cur‑
rey; 2008.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

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

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

