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Abstract
Social network analysis was used to examine the relationship between HIV/AIDS stigmatization,
perceived risk, and centrality in the community network (via participation in community groups).
The findings from respondents in Keetmanshoop, Namibia (N = 375) showed an interaction
between stigma and risk perceptions: those who perceived higher HIV risk and stronger HIV
stigma participated in fewer community groups and participated in groups with members who
participated less widely across the network. In contrast, those who perceived higher HIV risk and
weaker HIV stigma participated more, and were in community groups that are located on a greater
share of the paths between entities in the network. Taboo, secrecy, resistance, knowing a person
living with HIV/AIDS, and desire for diagnosis secrecy were also related to centrality. Findings
suggest that the interaction of perceived HIV risk and HIV stigma are related to structural-level
features of community networks based on participation in community groups.
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INTRODUCTION
Stigmas are powerful social forces: they may shape interpersonal interactions as people
attempt to enforce stigmas or to avoid stigmatization themselves. For example, in order to
avoid stigmatization, people may conceal the features or behaviors associated with a
stigmatized group [1, 2], if the categorizing marks are concealable, or regulate their social
interactions by restricting interpersonal encounters to those who are likely to be supportive
and avoiding everyone else [e.g., 1, 3]. Both concealment and withdrawal are likely to shape
the community’s social network and people’s centrality within it (i.e., less centrality), yet the
structural-level effects of stigmatization on social network centrality have not been
examined. For those with complex, chronic health conditions like HIV, less central positions
within network can make it difficult to obtain social or instrumental support needed to
manage the condition. Indeed, stigmatization may serve as a counterpoint to people’s
pragmatic inclination to obtain or maintain more central network positions when facing
complex, chronic health conditions. This study, then, contributes to the literature by
investigating social mechanisms associated with stigmatization of HIV. This is done in the
context of the relationship between Namibian respondents’ centrality in the community
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network (based on their participation in social groupings) as predicted by their HIV-risk and
HIV-stigma perceptions.

Stigmatization
A stigma is “a socialized, simplified, standardized image of the disgrace of a particular
social group” [4, p. 455; see also 1, 5, 6]. The disgrace is associated with a community taboo
(i.e., prohibited condition or action) [4]. Stigmas and associated taboos must be
communicated among community members in order to be taught and enacted [4, 5, 7].
Stigma communication, then, is associated with particular objectives: to recognize those
associated with the taboo and to limit their access to community resources and interpersonal
encounters [4]. Thus, while stigmas are created, maintained, and diffused through
communication, their existence also influences communication, such as interactions between
those who are categorized as members of a stigmatized group and those who are not, whom
Goffman labeled as “normals” [1, p. 5].

Interactions between stigmatized people and normals can be stressful and challenging [1].
Normals may face conflicting obligations to protect their groups (e.g., identify and exclude
stigmatized members) [8], and yet not to appear appalling or sadistic in their actions [9].
Interacting with stigmatized persons is associated with feelings of uncertainty, discomfort
and anxiety [10]. Normals attempt to shorten [9] or avoid [11] interactions with stigmatized
people. Avoiding contact allows normals to protect their groups and their identities [7], as
well as to circumvent distressing encounters [1]. At the same time, stigmatized people risk
devaluation, ostracism, and discrimination [12, 13], which are associated with significant
psychological pain [14, 15].

Three different strategies are used to avoid stigmatization: secrecy, education, and
withdrawal [3]. Secrecy is one communication option; it entails concealing the attributes or
actions that could categorize one into the stigmatized group [1, 3, 5, 16, 17]. Education is
another option that entails the intentional, explicit disclosure of one’s inclusion in the
stigmatized group and information about it, in an effort to change the stigma, produce
acceptance, or discourage rejection [3, 18]. Withdrawal, in contrast, entails selective
exposure to only those people who accept the person in spite of the stigma or who reject the
stigma [1, 19]. All three coping strategies are argued to shrink stigmatized persons’ social
networks. Withdrawal is self-evident. Education may lead to acceptance by the person who
is hearing the disclosure, but it may also lead to rejection [20] or encouragement not to tell
anyone else [21]. If acceptance is successful, then stigmatized persons are likely to stay only
within the accepting network of people [12], which becomes withdrawal. Secrecy may also
be more difficult to maintain with larger social networks [22]. For many reasons, people
who anticipate stigmatization are likely to have restricted networks.

Restricting social networks has costs. People who maintain larger, diverse social networks
can more easily gain information [23, 24], such as the name of a specialist. They can also
gain instrumental and financial support, which is linked to greater access to medical care
[25]. For HIV specifically, larger, more diverse social networks have been associated with
slower disease progression to AIDS [26], slower decline in CD4 cells [27], slower symptom
onset [26, 28], and longer survival [29]. Conversely, lack of social support has been linked
to faster decline in CD4 counts during a 5-year study [27], to development of symptoms
among those with lower CD4 counts [28], and to shorter survival among those with AIDS-
or HIV-related symptoms [29]. Although social support has been associated with clinical
outcomes, a meta-analysis showed that the HIV disclosures may lead to social support or
stigmatization [20].
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Here lie the fundamental tensions. For those facing a health condition like HIV, there is
much to be gained by fostering and maintaining a larger, more diverse social network. If the
community supports an HIV stigma, then a person living with HIV or AIDS (PLWHA) may
avoid stigmatization, ostracism, and discrimination by maintaining a restricted network. The
presence of an HIV stigma has been well-documented [e.g., 30], including in Namibia [e.g.,
31-34], the location studied herein.

One means by which to expand or restrict one’s social network is by choosing whether to
participate in community groups (e.g., clubs, teams, associations, and churches).
Structurally, people may be connected through their memberships in the same community
groups, and these community groups may be tied through shared members (35). Although
stigmatization may also be related to people’s personal networks (e.g., friendship and
sexual), group participation is central in the discussion of stigmas. Stigmas are tied
inherently to group-level protection. Further, stigma reactions focus on group-level choices,
such as ostracizing stigmatized persons from ‗normal’ groups (8, 13). Additionally, those
facing possible stigmatization may select into small groups of those also facing the stigma
(i.e., “the own”) and their supporters (i.e., the “wise”) (1). Perceptions of HIV risk and HIV
stigma, together, should be associated with network characteristics, such as centrality.

Centrality in Person-Community Group Networks
Networks featuring relationships built from people’s membership in groups may be
described as two-mode networks (e.g., 36). Mode refers to a set of discrete entities in the
network (36). In this two-mode network, the first mode refers to people and the second
refers to social groups in the community. Social network analysis (SNA) can quantitatively
represent the pattern of relationships between people and groups. Specifically, this paper
focuses on the property of centrality. Centrality is a broad concept. Those anticipating
stigmatization may restrict their social networks by (a) reducing their general activity in
social groups or (b) selecting groups based on the activity of the other members in the social
groups. These two processes are captured in three centrality estimates: degree, eigenvector,
and betweenness centrality (see Figure 1 for graphical depiction).

Degree centrality in two-mode networks describes the idea that particular entities are
important or visible in a network because of the number of connections they have with other
entities in the network (35, 37). For people in this two-mode network, degree centrality
represents the number of groups in which they participate; for groups, degree centrality
represents the size of their membership. In Figure 1, Group F has the most members, and
Netumbo and Annika are participating in the greatest number of groups, and consequently,
have the highest degree centrality. Those restricting their participation to fewer groups, then,
have smaller degree centralities.

Eigenvector centrality and betweenness centrality in a two-mode network take into account
a person’s participation in community groups as well as the level of participation of other
group members. Eigenvector centrality is a weighted estimate of degree centrality, such that
participation in a community group with members who participate in other community
groups in the network is estimated as more central than participation in community groups
without shared members. Thus, people’s centrality is related to the centrality of the groups
in which they are members [35, 37]. For example, although Netumbo and Annika in Figure
1 each participate in three groups, Annika has higher eigenvector centrality because she
participates in groups that have more participatory members.

Betweenness centrality in a two-mode network is the share of paths between entities in the
network that pass through a particular person or community group [35, 37]. Because of how
people and groups are connected through co-memberships, it may be possible to share
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information at one community group meeting that is spread through the co-membership ties
through the network system. People in community groups positioned between such paths
through the social system (e.g., Richard in Figure 1) may be able to access more information
and resources than those in less advantageous positions. Both eigenvector and betweenness
centrality highlight that a person may not need to be an active member of many community
groups to be in important, visible, or embedded positions in the social network.

Anticipating Stigmatization and Centrality
HIV can be associated with greater centrality or less centrality depending on stigma
perceptions of HIV. People attempting to manage complex health conditions such as HIV
can strengthen, maintain, or use their social networks [22, 38];this provides greater
centrality, which affords them the social capital to manage such conditions well, if they are
seen as acceptable health conditions. Such social interactions and central positions may have
multiple health benefits [39]. Taboo health conditions, however, put one in the position of
simultaneously managing the health condition and social taboo. This study tests whether
perceiving oneself as likely to have a more taboo health condition is associated with smaller
degree, eigenvector, or betweenness centrality, in order to manage stigmatization.

METHOD
Participants and Procedures

Participants were recruited from households (N = 375) immediately adjacent to a hospital
located in Keetmanshoop, Namibia. The sampling started with the development of a map,
listing all formal and informal households within a 10-kilometer area surrounding the
Keetmanshoop State Hospital. Interviewers branched out in a circle around the hospital until
they completed 375 interviews. The interviewers were local Namibians who were fluent in
English and Afrikaans, as well as local languages to help respondents through the survey.
Before interviews began, they attended a two-day workshop on the questionnaire,
interviewing procedures, and ethical guidelines. During data collection, all interviewers
were debriefed daily by a supervisor, and received additional training as needed. The
interviews were conducted from morning until evening. The University of Namibia provided
human subjects approval for this project.

Interviewers approached each household and asked to talk to the head of the household,
explained the study, obtained an inventory of all eligible members (residents of the
household age 15 and older), and then chose at random a person to be interviewed (via roll
of a die). The interviewer then asked to talk to the selected person, took him/her to a private
place either inside or outside of the household, and read the informed consent information,
explaining that participation was voluntary and their answers were confidential. The survey
was conducted orally, in order to gain information from those with low reading abilities. At
the conclusion of the interview, respondents were given a household food item (e.g., small
bag of rice or flour).

Respondents, on average, were 31 years of age (M = 31.35, SD = 11.17, Median = 29) and
reported 10 years of education (M = 9.88, SD = 2.80). This sample over-represents adults in
a young Namibian population (39% aged below 15 years) [40], and those with more years of
education (M = 7.1 years in Karas region) [40]. The sample is 44% male, closely
approximating gender proportions in the region (47% male) [40]. The overall prevalence of
HIV when the data were collected was 18.5% in Keetmanshoop and 20% in Namibia as a
whole (sero-surveys), with heterosexual sex as the predominant mode of transmission [41].
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Network Centrality
Respondents were asked to name all the community groups in which they participate.
Respondents could name as many groups as they liked. These community groups included
sporting clubs, professional organizations, and churches. A two-mode matrix of the
respondents and their community groups was created and entered into UCINET 6.232 (42).
Degree, eigenvector, and betweenness centrality estimates were generated for all
participants and community groups using the two-mode matrix. The centrality measures
were intercorrelated; the correlations for degree and eigenvector centrality was .34; for
degree and betweenness was .65, and for eigenvector and betweenness was .34.
Intercorrelation among such estimates is not unusual [e.g., 43], in fact, they are usually
much higher. For the purposes of exploration, the estimates were studied separately.

Independent Measures
Six independent variables were included in the study (see Table 1 for their inter-
correlations). 1) Respondents indicated their perceived HIV risk on a single-item scale (0 =
not at all likely [44%], 1 = possible [40%], 2 = certain to happen [16%]), M = 0.72, SD =
0.72. 2) Perceived HIV stigma was indexed with three questions about their intended
interactions with PLWHAs: would they care for family member living with HIV in their
household; would they buy produce from a shopkeeper with HIV; and would they want a
teacher living with HIV to continue teaching. The answers were summed into a single score
and coded such that higher, positive scores indicate greater stigma intentions (definitely no =
2 [3%], maybe no =1 [12%], maybe yes = −1 [30%], definitely yes = −2 [55%]; M = −1.23,
SD = 1.11, α = .75). An interaction term was created from HIV risk and perceived stigma,
such that those who felt at risk for HIV and perceived no stigma were coded with higher,
positive scores (1 to 4), those who did not feel at risk for HIV regardless of their stigma
perceptions were coded with a 0, and those who felt at risk for HIV and perceived a stigma
were coded with higher, negative scores (−1 to −4).

Respondents also indicated their agreement with whether 3) HIV/AIDS is a taboo topic in
their community (strongly agree = 2 [10%], somewhat agree = 1 [14%], somewhat disagree
= −1 [22%], strongly disagree = −2 [54%]; M = −0.64, SD = 1.25) and 4) they would want a
family member’s positive HIV diagnosis to remain a secret (definitely no = 2 [18%], maybe
no= 1 [36%], maybe yes = −1 [36%], definitely yes = −2 [10%]; M = 0.15, SD = 1.34).
Respondents reported whether they 5) had a personal connection to a PLWHA (−1= no
[49%], 0 = unsure [4%] 1 = yes [46%]). 6) Resistance to stigma was indexed with three
questions about their confidence to help a PLWHA even if their community, spouse, or
peers opposed it. The answers were summed into a single score and coded such that higher
scores indicate greater efficacy to resist (no confidence = 1 [4%], a little confident = 2
[22%], some confidence = 3 [42%], very confident = 4 [33%]; M = 3.03, SD = 0.83, α = .
82).

Analysis Plan
To predict centrality, the three regressions were completed using permutation-based tests for
standard errors and significance tests (5000 permutations per test), due to the
interdependence in the data. Multiple random starting values (i.e., seeds) were used for each
test, with differences appearing in the fourth or greater decimal place. Robust ANOVA tests
were also completed (permutations = 5000 for significance tests).
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RESULTS
Participation in the Community Network

Participants reported membership in 84 different community groups. Most people (55%)
reported membership in only one community group (M = 1.15, SD =0.79, Max = 4, Min =
0.00). Six percent (n = 66) did not participate in any community groups. On average,
community groups had 5 sampled respondents participating in them (M = 5.15, SD = 7.99,
Max = 44, Min = 1). Five community groups, three churches, a church-related AIDS action
group, and a shebeen (i.e., bar), had the highest degree, eigenvector, and betweenness
centrality. The three community groups with the highest degree centrality (participation
rates from the sample) were churches; 30% of the respondents participated in one of these
three churches. A church-related, AIDS action group had the fourth-highest degree
centrality. The churches were ranked in the top four groups, but the AIDS action group
ranked higher than some of the churches by having the second-highest betweenness
centrality and third-highest eigenvector centrality. A close fifth on all three centrality
measures was a popular, local shebeen. The other 79 groups included churches, sport clubs,
organizational groups (e.g., teacher’s association), action groups (e.g., other AIDS action
groups), farmers’ associations, shebeens, youth-related groups, and arts-related groups.

Predicting Centrality
Three multiple linear regressions were completed with degree, eigenvector, and betweenness
centrality for participants as the dependent variables. The independent variables included
perceived HIV risk, perceived HIV stigma, perception of HIV as a taboo topic, desire for
secrecy, personal connection to a PLWHA, perceived efficacy to resist an HIV stigma,
interactions between perceived stigma and perceived risk, gender, age, and education. All
three regressions completed to predict centrality were statistically significant (R2 = .11, .10,
and .08 for degree, eigenvector, and betweenness centrality, respectively); Table 2 shows the
regression estimates.

The findings show that perceived HIV risk, gender, and education were not related to
centrality in the community network. Respondents were likely to participate in more
community groups (degree centrality) if they felt that HIV was a more taboo topic, had less
desire for secrecy, knew fewer PLWHAs, perceived greater HIV stigma, and felt capable of
more stigma resistance. The interaction term for perceived HIV risk and HIV stigma was
also related to participation, such that those perceiving themselves more at risk for
contracting stigmatized HIV were participating in fewer community groups. Older
participants who perceived more of an HIV taboo were more likely to be in community
groups with members with higher levels of participation in multiple community groups
(eigenvector centrality). Participants were more likely to be in community groups placed
between entities who are not directly connected to each other (betweenness centrality), if
they had less desire for secrecy, perceived greater HIV stigma, and felt more efficacy to
resist this stigma. The interaction term for perceived HIV risk and HIV stigma was also
related to participation, such that those perceiving themselves more at risk for contracting
stigmatized HIV had lower betweenness centrality.

The main effects for HIV stigma and its interaction with perceived risk predict centrality
differently. Greater perceived HIV stigma was positively related to higher degree and
betweenness centrality, but the interaction - greater perceived HIV stigma and personal risk
for HIV - was negatively correlated. It is not the stigma itself, then, that predicts lower
centrality, but the combined perception of its existence and personal relevance.

Figure 2 shows the community network, highlighting respondents’ (shown as circles) and
their community groups’ (shown as squares) betweenness centrality and the risk by stigma

Smith and Baker Page 6

AIDS Behav. Author manuscript; available in PMC 2013 April 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



interaction. Larger graphics (circles and squares) have higher betweenness centrality.
Respondents appearing as white circles are those who feel at risk for HIV, but do not feel
that there is an HIV stigma; often the white circles are the biggest ones in the network.
Black circles represent respondents feeling at risk for HIV and that there is an HIV stigma;
they appear smaller because they are less central in the network.

Participation in HIV-related Organizations
Of the 375 participants, 41 reported participating in one of two HIV/AIDS-related
organizations in the area. Most participated in the church-related organization (n = 29),
fewer in the secular organization (n = 11), and one person participated in both groups. In a
post-hoc analysis, multiple robust ANOVA tests were completed with membership in an
HIV/AIDS-related group as the independent variable and the variables in Table 1 as
dependent variables in each test. No statistical differences appeared for perceived risk,
desire for secrecy, connection to a PLWHA, perceived HIV stigma, or the stigma by risk
interaction. There were differences in perceived HIV taboo (F[1, 373] = 7.49, p < .05, R2 = .
02) and stigma resistance (F[1, 373] = 14.04, p < .05, R2 = .04). Those participating in an
HIV/AIDS-related group perceived a stronger HIV taboo (M = −0.15, SD = 1.35) compared
to those who did not participate in such community groups (M = −0.71, SD = 1.22). Those
participating in an HIV/AIDS-related group also reported greater ability to resist an HIV-
stigma(M = 3.49, SD = 0.60) compared to those who did not participate in such community
groups (M = 2.98, SD = 0.84). The ANOVAs were calculated with church membership as
the independent variable and no statistically significant differences were found in these
variables.

DISCUSSION
This study investigated people’s combined perceptions of risk for contracting HIV and of an
HIV stigma, as they relate to their centrality in a community network in Namibia built
through participation in community groups. The findings showed that people who perceived
both greater HIV risk and greater HIV stigma participated in fewer community groups and
participated in community groups with members who participated less widely across the
network. In contrast, those who perceived greater HIV risk but less HIV stigma participated
more, and were in community groups that were located on a greater share of the paths
between entities in the network. The combination of perceptions—risk and stigma—is
related to structural-level features of the community network, built from participation in
community groups.

Push and Pull
As suggested by others, anticipating or having a health condition may encourage people to
seek support, which may come through community groups. Perceived HIV risk alone was
not predictive of centrality, suggesting that risk alone may motivate action, but the action
may be moderated by the social risk carried by the condition. The findings here support the
notion [1, 12, 44] that those facing a stigmatized condition may forego the benefits of a
large, diverse network for a smaller one restricted to similar connections, which manifests as
lower degree and betweenness centrality.

In addition, those who knew a PLWHA and desired greater secrecy about a family
member’s HIV-positive diagnosis showed lower degree and betweenness centrality. Those
who know a PLWHA may find themselves facing what Goffman [1] calls a courtesy stigma,
or stigma by association [16, 45], which is when the community extends stigmatization to
those associated with or sympathetic to the stigmatized. In reaction to the extended stigma,
associated persons may also be found in smaller, more selected parts of the community
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network. The desire for family secrecy, then, may be a means by which to address the
stigma-by-association. On the other hand, the causality may be reversed: those participating
in fewer community groups may be aware of and not want to risk their weak, potentially
vulnerable social positions by providing possible reasons for ostracism. Chronically
ostracized persons may be especially alert to the prospect of rejection, because chancing
risky interactions could lead to the painful consequence of total social exclusion [46]. The
pain that results from ostracism [46] has been shown to be resistant to moderating factors
such as trait self-esteem [47] and social anxiety [48]; therefore, regardless of a person’s
individual characteristics, ostracism is associated with immediate and painful consequences
[46] that may motivate vulnerable persons to protect their position in fewer social groups as
a strategy to avoid complete social exclusion.

The main effects for perceived HIV stigma and centrality, which were positive, support the
argument that people may be able to attain and retain their centrality in the network through
participation in community groups if they have greater knowledge of the stigma and fewer
connections to those associated with it.

Tensions at the Center
Taboo, stigma, and resistance were related to centrality. Those who felt that HIV was more
taboo had higher degree and eigenvector centrality; as participants perceived a stronger HIV
taboo, they were active in more community groups and participated in more central, well-
connected community groups. Also, stronger perception of HIV/AIDS stigma was
associated with higher degree and betweenness centrality. To date, scholars have argued
that, as a socialized phenomenon, everyone is aware of a stigma [2, 49]; no one has
suggested that a particular community group may have stronger stigma beliefs or attitudes.
Brewer and Caporael [50] point out that there are advantages for community group members
who reject those who are deviant, which may be why rejecters may be more central. Those
who share stigma communication more frequently may benefit from the in-group bonding
that comes from sharing stigma messages [4, 5]. Reasons for a stronger stigma at the center
remain unclear; pragmatically, though, this finding suggests that leader-based initiatives
using social members as the basis of leadership may have difficulty finding champions [51]
to distribute HIV-related messages without the stigma. On the other hand, those who
reported greater efficacy to resist the HIV stigma also had higher degree and betweenness
centrality, so the situation may not be so bleak. As pointed out by an anonymous reviewer,
one AIDS-related group had high betweenness centrality, providing it a strategic placement
in the community, even though it did not have many members. These members also reported
confidence in their ability to resist an HIV stigma. This organization’s members could be
influential in spreading stigma resistance through the community. The tensions between
socialized stigma and efficacy to resist it are likely to play out in the social dynamics of
community group participation, and should be pursued in future research.

One may also note that the community groups with the highest centrality were churches, a
church-affiliated AIDS action group, and shebeens (i.e., bars). Although central, these
organizations may interface differently with HIV/AIDS interventions. Second, of those
reporting participation in a community group, respondents with the highest perceptions of
both HIV risk and stigma participated in a church, an HIV-prevention club, or a shebeen. It
may be useful to better understand the role that such organizations play in the social life of a
community and those living with HIV.

Participation in HIV/AIDS-related community groups—Over 15% (n = 60) of the
respondents believed that they were certain to contract HIV, but only four of them reported
participation in one of two HIV/AIDS-related organizations. In total, 11% (n = 41) of the
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respondents reported participation in these two community groups. The findings showed that
those participating in the HIV/AIDS-related organization reported stronger beliefs in HIV/
AIDS as a taboo topic and greater efficacy to resist the HIV/AIDS stigma. That said, on
average, those who participated in the HIV/AIDS-related community groups were not
different from those who did not participate in terms of HIV risk, the risk by stigma
interaction, secrecy desires, or knowing PLWHAs. It is possible that both those who need
such organizations (e.g., PLWHA) and those sympathetic to HIV/AIDS (i.e., the “wise”)
may participate in HIV/AIDS-related organizations. Participating in such a community
group may also associate someone with HIV/AIDS, which may limit participation if that
association is stigmatized. It is interesting that with only two such organizations reported,
only one person reported participation in both community groups. Inter-organizational
collaboration and cooperation may be an important consideration for future activities.

Uncovering mechanisms that may increase stigma resistance, such as participation in the
HIV/AIDS-related groups, is important. Table 1 shows that the ability to resist the HIV/
AIDS stigma and desire to keep family member diagnoses secret were negatively related. If
individuals believe they can resist stigma, secrecy may not be seen as necessary. Because
secrecy has damaging effects on individuals’ social networks [3, 21] and, therefore, life
chances [1, 29], future research should focus on the possible relationship between efficacy to
resist stigma and desire for secrecy.

Of note, the correlations (Table 1) showed that there was not an association between
knowing PLWHAs and desires for secrecy, taboo perceptions, risk perceptions, stigma
beliefs, or resistance efficacy. Contact with PLWHA, in and of itself, does not seem to
influence perceived HIV risk, HIV stigma, or stigma resistance, which conflicts with
interventions aiming to use contact to reduce stigma [e.g., 52, 53].

Social and Individual Factors in HIV/AIDS Stigma
Social networks play a role in generating and sustaining stigmas [4, 5]. This study showed
the association between stigma and positions in a community network, and thus the potential
for stigma to shape social networks. Because stigma is socially constructed [1, 4, 5],
understanding the social structures that influence its communication may be important for
stigma-reduction efforts. Much research has emphasized stigma’s impact on those enacting
or experiencing stigmatization [54]. Although this research has provided important insights
regarding stigma, an exclusively person-centered focus may overlook vital societal
mechanisms [54]. Social network analysis provides an opportunity to consider relationships
at many social scales and evaluate their role in effective stigma-reduction campaigns.

Limitations
The findings are limited. First, causality should not be inferred from these cross-sectional
data. Social patterns may be explained by the fact that people tend to cluster together due to
physical proximity [55]: those who live further away [55] or in areas of social stratification
[56] may have fewer chances to interact with others and participate in community groups.
Second, measurement error increases with small networks [57]; this limits these data and
also provides a serious challenge to studies of stigmatization and related processes, such as
ostracism and isolation. Third, stigma is a multifaceted concept [6]. The measures in this
study focused more on social distance and taboo, and less on character judgments or
responsibility. Moreover, research has shown that differences in the form of and perception
of ostracism, social exclusion, and rejection lead to a variety of social behaviors including
attempts to rejoin community groups, to leave situations, and to garner attention through
anti-social means [46]. As pointed out by an anonymous reviewer, membership in some
groups may preclude participation in another (e.g., membership in a fundamental religious
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organization may limit involvement in other groups). Further attention to details in the forms
and meaning of stigma-related community group exclusion and inclusion, and their
influence on structural-level dynamics, is an important avenue for future research [46].

The status of HIV treatment and services available at the time of the study may also shape
these findings. Better distribution of anti-retrovirals and expanded services for PLWHAs
(including preventing mother-to-child transmission) were both challenges for Namibia,
especially to people outside of the capital [41]. Collaborations among hospitals and
community-based organizations, such as church-based AIDS action committees, may have
developed to meet these challenges; their existence was applauded and encouraged [41]. In
addition, participants’ HIV status (e.g., test results) was not known, but it is unlikely that
their perceptions and status were perfectly correlated [58]. Although perception was
considered focal in this study because of its relationship to stigma [1], it is important to
consider the role of actual test results in future studies.

CONCLUSIONS
By using social network analysis involving both individuals and community groups, this
study showed that perceptions of HIV risk and HIV stigma may be related structurally to
people’s participation in community groups. The benefits of larger, more diverse social
networks and health outcomes are well-established [39], but these networks may also
provide opportunities for exploitation, isolation, loneliness, and conflict [59]. What is not
well understood is whether and how one can optimize the size and character of a social
network so that it provides the breadth and depth of support that is beneficial without harm
[57]. For example, health discussion networks comprised of strong, accessible ties [60]
influence a number of health outcomes [22]. Understanding how to best facilitate access to
such health discussion networks via interpersonal or social means is critical for developing
effective interventions to improve health behaviors and quality of life through social
networks.
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Figure 1. A depiction of a network of people and community groups varying in centrality
For the community groups, Group F has the highest degree centrality; Group E has the
highest betweenness centrality; and Groups A and C have the highest eigenvector centrality.
For people, Annika and Netumbo have the highest degree centralities; Richard has the
highest betweenness centrality; and Annika has the highest eigenvector centrality.
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Figure 2. A depiction of the community network of Keetmanshoop
Community groups are shown as gray squares. The lines represent self-reported
participation in the group (those who are not active in social groups are depicted without
lines, on the left hand side of the image). Respondents are shown as circles. The size of the
community group and person varies by betweenness centrality (bigger squares and circles
are more central). The color for respondents varies by their HIV risk and stigma perception
(solid red feel at risk and that HIV is stigmatized; green feel at risk but HIV is not
stigmatized; and light gray do not feel at risk for contracting HIV).
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Table 2
Standardized Coefficients for Centrality Estimates

Degree Eigenvector Betweenness

Standardized
coefficient

Standardized
coefficient

Standardized
coefficient

Perceived Risk -0.05 0.10 0.03

Taboo Topic 0.11
a

0.18
a 0.08

Secrecy -0.13
a -0.06 -0.15

a

Know PLWHA -0.09
a 0.02 -0.08

Stigma 0.24
a 0.08 0.15

a

Stigma * Risk -0.15
a 0.01 -0.10

a

Resist Stigma 0.20
a 0.05 0.14

a

Gender -0.01 -0.07 -0.05

Age 0.03 0.18
a 0.00

Education 0.01 -0.02 0.00

R2
.11

a
.10

a
.08

a

Note. The centrality estimates were generated from a two-mode matrix. Significance probabilities were generated from 5000 permutation-based
tests (5000 permutations per test). Multiple random number seeds were used; differences were minimal (fourth decimal place). The models are all
statistically significant: degree centrality, F (11, N = 375) = 4.29, p (one-tailed) = .001; eigenvector centrality, F (11, N = 375) = 3.76, p (one-
tailed) =.003; betweenness centrality, F (11, N = 375) = 3.02, p (one-tailed) =.01.

a
p < .05
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