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ABSTRACT
Resilience, positive growth in contexts of stress and adversity, is shaped by social ecological factors.
Among people living with HIV, resilience is associated with myriad positive health benefits and
improved health-related quality of life (HR-QoL). Identifying contextual factors associated with
resilience among women living with HIV (WLWH) is particularly important as this population
experiences many stressors and inequalities. We examined social-ecological factors associated
with resilience and its relationship with HR-QoL among WLWH. We utilized baseline survey data
from a national cohort of WLWH (n = 1424) in Canada. We conducted structural equation
modelling using maximum likelihood estimation methods to test the direct effects of social
support and women-centred HIV care (WCHC) on resilience, and the direct effects of resilience on
mental and physical HR-QoL. We also tested the indirect effects of resilience on HR-QoL via HIV
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disclosure concerns and economic insecurity. Participant median age was 43 years (IQR = 35–50);
most participants were women of colour (29% Black; 22% Indigenous; 7% other ethnicities; 41%
Caucasian). Social support and WCHC were associated with increased resilience. The direct path
from resilience to mental HR-QoL was significant, accounting for the mediation effects of
economic insecurity and social support. The direct path from resilience to physical HR-QoL was
significant, accounting for the mediation effects of economic insecurity. Economic insecurity
partially mediated the relationship between resilience and mental HR-QoL and physical HR-QoL.
HIV disclosure concerns partially mediated the relationship between resilience and mental-HR-
QoL. Model fit indices suggested that the model fit the data well (χ2[14] = 160.378, P < 0.001; CFI
= 0.987; RMSE = 0.048 [90% CI:0.042–0.080]; SRMR = 0.036). Findings suggest social (social support)
and structural (WCHC) factors increase resilience. While resilience is associated with improved HR-
QoL, social (HIV disclosure concerns) and structural (economic insecurity) factors partially mediate
these associations and threaten HR-QoL. Multi-level interventions can address social ecological
contexts to advance resilience and HR-QoL among WLWH.

Introduction

Social and physical ecologies contribute to resilience,
conceptualized as positive growth in contexts of stress
and adversity (Ungar, 2011). Social ecological conceptual
frameworks consider the complex, dynamic interactions
between persons and their social, community and struc-
tural contexts, and how these contextual factors have
proximal and distal influences on health outcomes (Sto-
kols, 1996). Understanding contextual factors that pro-
vide the conditions where resilience can be nurtured is
particularly salient to address among women living
with HIV (WLWH). WLWH experience significant
adversities and stress, in part due to social-environ-
mental contexts of stigma, discrimination, and economic
insecurity (Kumar, Gruskin, Khosla, & Narasimhan,
2015; Logie, Ahmed, Tharao, & Loutfy, 2017; Loutfy
et al., 2015).

A rich body of literature has established that resilience
is associated with positive health benefits among persons
living with HIV (PLWH), including viral suppression
(Dale et al., 2014), treatment adherence (Dale et al.,
2014), and physical and mental health dimensions of
health-related quality of life (HR-QoL) (Farber,
Schwartz, Schaper, Moonen, & McDaniel, 2000; Fumaz
et al., 2015; McGowan et al., 2018). Less studies with
PLWH have explored social ecological pathways to resi-
lience and its association with HR-QoL. This reflects
large knowledge gaps in the resilience research literature
regarding social ecological factors – beyond individual
level predictors and outcomes – that can potentiate the
development and health outcomes associated with resili-
ence (Ungar, 2011).

Studies that apply a social ecological lens to under-
standing contexts that foster resilience among PLWH
have largely focused on children (Betancourt, Meyers-
Ohki, Charrow, & Hansen, 2013; Li, Chi, Sherr, Cluver,
& Stanton, 2015), highlighting the important role of
internal, family, and community resources. These studies
conceptualize resilience among children living with HIV

as dynamic and longitudinal, both shaped by and shap-
ing interactions within the environment (Betancourt
et al., 2013; Li et al., 2015). Studies have also highlighted
the importance of community level factors such as social
support as resources to foster resilience among PLWH
(Bhat et al., 2015; Dageid & Grønlie, 2015; Earnshaw,
Lang, Lippitt, Jin, & Chaudoir, 2015; Furlotte &
Schwartz, 2017; Garcia-Dia, DiNapoli, Garcia-Ona,
Jakubowski, & O’Flaherty, 2013; Mo, Lau, Yu, & Gu,
2014; Smith, Cook, & Rohleder, 2017). Studies with
WLWH have examined resilience as a mediator in the
relationship between social support and depressive
symptoms (Simoni, Huang, Goodry, & Montoya, 2006).

Social ecological factors that may influence pathways
from resilience to HR-QoL among WLWH include HIV
disclosure concerns and economic insecurity. HIV dis-
closure fears and concerns are linked to poorer wellbeing
and quality of life (Bhat et al., 2015; Blalock, Mcdaniel, &
Farber, 2002; Degroote, Vogelaers, & Vandijck, 2014;
Fekete, Williams, Skinta, & Bogusch, 2016) and poor
mental health outcomes among PLWH (Hernansaiz-
Garrido & Alonso-Tapia, 2017). Conversely, Kalichman,
DiMarco, Austin, Luke, and DiFonzo (2003) reported an
association between safe disclosure and improved quality
of life among PLWH, and this study revealed social sup-
port was associated with less disclosure concerns. A
knowledge gap remains regarding the relationship
between resilience and HIV disclosure concerns. The
role of economic insecurity in mediating associations
between resilience and quality of life is also understudied
with WLWH. Economic insecurity is associated with
lower quality of life (Douab et al., 2014) and poorer men-
tal health (Riley et al., 2011, 2012) among PLWH, and
may be particularly important to examine as WLWH
may experience increased levels of poverty in compari-
son with their HIV negative counterparts (Normén
et al., 2005).

An underexplored source of resilience amongWLWH
is receiving specialized, women-centred HIV care. Carter
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et al. (2013) suggest that women-specific HIV services
may improve women’s self-worth and self-advocacy.
The receipt of women-centred HIV care (WCHC) may
also contribute to resilience by addressing women’s
unique needs, applying a person-centred care approach,
and prioritizing strengths-based principles (O’Brien
et al., 2017) that can empowerWLWH to make decisions
that better manage their own care (Medeiros, 2017).

This study was designed to apply a social ecological
perspective to understand pathways to resilience, and
from resilience to HR-QoL among WLWH in Canada.
We examined pathways from social (social support)
and structural (WCHC) resources to resilience, and
pathways from resilience to mental and physical HR-
QoL through social (HIV disclosure concerns) and struc-
tural (economic insecurity) level factors.

Methods

Study setting and population

We utilized baseline survey data from a national cohort
of WLWH (n = 1424) enrolled in the Canadian HIV
Women’s Sexual and Reproductive Health Cohort
Study (CHIWOS) from 2013 to 2015 across three pro-
vinces (Ontario, Quebec, British Columbia). Methods
are detailed elsewhere (Loutfy et al., 2017). Trained
peer research associates (PRAs) used purposive
sampling methods to recruit WLWH, including word-
of-mouth, venue-based sampling from AIDS service
agencies, and online listservs. Participants completed
a web-based, PRA-administered survey at a location
with privacy, including either at an AIDS service
agency, clinic, or a participant’s home or to a lesser
extent, it could have been administered by phone or
Skype. All participants provided informed consent
(written or oral) and received a $50 CAD participation
honorarium. Research ethics board approval was
obtained from: Women’s College Hospital, Simon Fra-
ser University, University of British Columbia/Provi-
dence Health, and McGill University Health Centre.
Study sites that had independent Research Ethics
Boards received their own approval prior to commen-
cing enrolment.

Data collection

Health-related quality of life (HR-QoL) was measured
using the Short Form Survey (SF-12), an scale with
widely established reliability and validity (Hayes, Bhan-
dari, Kathe, & Payakachat, 2017; Larson, 2002; Ware,
Kosinski, & Keller, 1996). Two subscales were derived
from eight subdomains: mental health (vitality, social

functioning, mental health and role functioning:
emotional) (score range: −1.67–77.22; Cronbach
a = 0.80) and physical health (physical functioning,
role functioning: physical, bodily pain and general health
perceptions) (score range: 1.31–74.67; Cronbach
a = 0.81). Higher scores indicate better mental or phys-
ical HR-QoL.

Resilience, conceptualized as processes that foster
the development of personal competence and self-
acceptance, was assessed using the Resiliency Scale
(RS-10) (score range: 18–70; Cronbach a = 0.91),
with higher scores indicating increased resilience
(Wagnild & Young, 1993). This tool has established
validity and reliabilty among diverse populations
(Wagnild, 2009).

Social support and women-centred HIV care were
examined as predictors of resilience. Social support was
assessed by the Medical Outcomes Study Social Support
Survey (MOS-SSS) (score range: 4–20, Cronbach
a = 0.85), a tool with established reliability and validity
(Gjesfjeld, Greeno, & Kim, 2007; Holden, Lee, Hockey,
Ware, & Dobson, 2014; Stewart, 1992). Higher scores
indicate higher positive social support. Women-centred
HIV care (WCHC) was measured with a six-item tool
developed from an evidence-based definition of
WCHC (Carter et al., 2013). The WCHC tool used a
Likert scale from strongly disagree to strongly agree
(e.g., “I think that the care I have received from my
HIV doctor has been women-centred; overall, women-
centred care is important to me”) (score range:6–30,
Cronbach a = 0.80); the tool’s reliability and validity
were established in research with WLWH in Canada
(Carter et al., 2013, 2017).

Potential mediators include economic insecurity and
HIV disclosure concerns. Economic insecurity was
measured based on an indicator that included housing
insecurity and food insecurity. Housing insecurity
included living in: a self-contained room, transition
house, halfway house, safe house, couch surfing, out-
doors on street, parks, or in a car. Stable housing was
coded as including participants who lived in an apart-
ment (own/rent) or a house (own/rent). Food insecurity
was derived from three statements focused on experi-
ences in the past 12 months: fears of running out of
food; experiences with running out of food; and inability
to eat balanced meals (score range: 0–6; scores of 0–1
were coded as secure and 2–6 were coded as insecure).
Participants who reported never experiencing any hous-
ing insecurity or food insecurity were coded as 1 (no
economic insecurity); those who reported only food inse-
curity but no housing insecurity were coded as 2; those
who reported only housing insecurity but no food inse-
curity were coded as 3; and those who reported having
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experienced both food insecurity and housing insecurity
were coded as 4. This coding of economic insecurity as a
continuous variable reflects a multi-dimensional
approach to poverty that examines multiple poverty
indicators (food insecurity, housing insecurity) to under-
stand the intensity of poverty (Alkire, Conconi, & Seth,
2014). HIV disclosure concerns were measured based
on a subscale of the HIV/AIDS quality of life (HAT-
QOL) scale, which contains 6 questions regarding dis-
closure practices among PLWH (score range: 0–24,
Cronbach a = 0.95), with higher score indicating more
worries or fewer disclosure practices.

We examined several socio-demographic factors as
covariates, including age (continuous), legal relationship
status (single vs. married/common law), immigration
status (Canadian citizen, landed immigrant/permanent
resident, refugee, other), ethnicity (Indigenous, Black,
white/Caucasian and other), education (less than high
school vs. high school or higher) and years of HIV diag-
nosis (continuous).

Statistical analysis

We first conducted descriptive analyses of all variables
for the whole sample. Unadjusted and adjusted linear
regressions were used to estimate the regression coeffi-
cients of mental and physical HR-QoL, and to determine

the predictors of resilience. Structural equation model-
ling was conducted using maximum likelihood esti-
mation methods to test (a) the direct effects of social
support and WCHC on resilience, and (b) the direct
effects of resilience on mental and physical HR-QoL,
and the indirect effects via economic insecurity and
HIV disclosure concerns, adjusting for socio-demo-
graphic factors. Model fit was assessed using: Chi-square,
Root Mean Square Error of Approximation (RMSEA)
and Comparative Fit Index (CFI). A non-significance
level for Chi-square of >0.05, a score of <0.05 for
RMSEA with 90% confidence interval between 0.02
and 0.08, and a score greater than 0.90 for CFI indicate
acceptable model fit (Mueller & Hancock, 2008).

Results

Table 1 reports sociodemographic characteristics for the
whole sample (n = 1422). The median age for the sample
was 42.5 years old (IQR = 35–50). The majority of the
sample (81.37%) were Canadian citizens. Approximately
two-thirds (65.34%) had an annual household income
less than CAD $20,000. Most participants reported cur-
rently taking antiretroviral therapy (ART) (82.63%) and
having an undetectable HIV viral load (84.32%).

Table 2 illustrates the linear regression coefficients for
mental HR-QoL and physical HR-QoL among WLWH
included in the analysis. Social support and WCHC
scores were positively and significantly associated with
resilience. Resilience was significantly and positively
associated with mental HR-QoL, physical HR-QoL,
and significantly and negatively associated with HIV dis-
closure concerns and economic insecurity. All analyses
were adjusted for age, relationship status, ethnicity,
immigration status, education level and years since
HIV diagnosis.

A structural equation model was tested to examine the
direct and indirect effects of social support and WCHC
on resilience, and resilience on mental HR-QoL and
physical HR-QoL. Figure 1 illustrates the model with
standard coefficients and the significance level of each
pathway in our model. Standard coefficients indicate
that with a standard deviation increase in the indepen-
dent variable, the dependent variable would increase by
x standard deviation, holding all other variables constant
(Long & Freese, 2006). Results displayed in Figure 1 illus-
trates that the direct paths from social support (ß = 0.33,
p < 0.001) and WCHC (ß = 0.09, p < 0.001) to resilience
were significant. The direct path from resilience (ß =
0.51, p < 0.001) to mental HR-QoL was significant,
accounting for the mediation effects of economic inse-
curity and social support. The direct path from resilience
(ß = 0.21, p < 0.001 for direct effect) to physical HR-QoL

Table 1. Socio-demographic characteristics of women living with
HIV in Canada (n = 1422) (2013–2015).

Variables
Median (IQR)/N

(%)
Missing
(n)

Age 43 (35–50)
Immigration status 5
Canadian citizen 1153 (81.37)
Landed immigrant/permanent resident 167 (11.79)
Refugee/protected person 63 (4.45)
Temporary or undocumented person 34 (2.40)

Ethnicity
Caucasian 584 (41.07)
Aboriginal 318 (22.36)
Black/African/Caribbean 418 (29.40)
Other ethnicity 102 (7.17)

Household gross yearly income 43
Less than $20,000 901 (65.34)
$20,000–$40,000 284 (20.59)
Greater than $40,000 194 (14.07)

Marital status 8
Legally married/common-law/in a
relationship

454 (32.11)

Single 689 (48.73)
Separated/divorced/widowed 271 (19.17)

Education-less than high school 227 (16.04) 7
Ever taken ART 1245 (87.74) 3
Currently taking ART 1175 (82.63)
CD4 count 261
<200 cells/mm3 76 (6.55)
200–500 cells/mm3 387 (33.33)
>500 cells/mm3 698 (60.12)

Self-reported undetectable HIV viral load 1097 (84.32) 115

ART: Antiretroviral Therapy.
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was also significant, accounting for the mediation effects
of economic insecurity. Economic insecurity partially
mediated the relationship between resilience and both
mental HR-QoL and physical HR-QoL. HIV disclosure
concerns partially mediated the relationship between
resilience and mental-HR-QoL. Model fit indices
suggested that our model fit the data well (χ2[14] =
160.378, P < 0.001; CFI = 0.987; RMSEA = 0.048 [90%
CI:0.042–0.080]; SRMR = 0.036).

Discussion

Study findings demonstrate the importance of explor-
ing multi-level factors associated with increased resili-
ence among WLWH, as well as understanding
pathways from resilience to HR-QoL. Social support
and receiving WCHC predicted higher resilience, offer-
ing insight into opportunities for interventions with
WLWH at community levels to foster social support.
Strategies can also operate at institutional levels to
integrate WCHC services into policy and practice;
this will require buy-in from healthcare providers
and institutions, funding to conduct training and
evaluation of WCHC benefits and challenges, and the
prioritization of WCHC by governments to scale-up
WCHC nationally. While prior research has reported
social support as a variable important to fostering resi-
lience (e.g., Bhat et al., 2015; Earnshaw et al., 2015), to
our knowledge this study is unique in contributing to
the resilience literature regarding the importance of a
gender-based approach to tailoring health services for
WLWH.

Corroborating prior research (Farber et al., 2000;
Fumaz et al., 2015; McGowan et al., 2018), we found
that resilience was associated with improved physical
and mental HR-QoL among WLWH. We found that

economic insecurity did play a role in this relationship,
whereby lower resilience was associated with increased
economic insecurity, which in turn was associated with
lower levels of mental and physical HR-QoL. Prior
research with WLWH has highlighted associations
between indicators of economic security and poorer
wellbeing. For example, studies have reported associ-
ations between depression and: housing insecurity
(Logie, Jenkinson, Earnshaw, Tharao, & Loutfy, 2016),
food insecurity (Weiser et al., 2011) and low socio-econ-
omic status (Degroote et al., 2014). Yet economic inse-
curity only partially mediated the association between
resilience and HR-QoL, underscoring the significant
health-promoting role of resilience even in contexts of
constrained economic resources.

HIV disclosure concerns reflect worry and fear of
negative reactions and discrimination if one’s HIV posi-
tive serostatus is disclosed, and as such is an indicator of
HIV-related stigma (Andrinopoulos et al., 2011; Gro-
densky et al., 2015; Turan et al., 2017). We found that
HIV disclosure concerns partially mediated the associ-
ation between resilience and mental HR-QoL. This
finding aligns with prior research with PLWH that
revealed associations between fears and concerns regard-
ing disclosure of HIV status and poorer wellbeing and
quality of life (Fekete et al., 2016) and mental health chal-
lenges (Hernansaiz-Garrido & Alonso-Tapia, 2017). To
our knowledge the present study is unique in examining
associations between resilience, HIV disclosure con-
cerns, and HR-QoL. Our findings suggest there is an
inverse relationship between resilience and HIV disclos-
ure concerns, and that HIV disclosure concerns only
partially mediate the association between resilience and
mental HR-QoL. The role that resilience can play in
reducing HIV disclosure concerns, and promoting HR-
QoL, warrants further attention.

Table 2. Final path model parameter estimates of resilience and health-related quality of life (mental health and physical health) among
women living with HIV in Canada (2013–2015). (n = 1294)*.
Parameter Coefficient (95% CI) Critical Ratio P Standardized Estimate

Resilience on
Social support 0.60 (0.50–0.69) 8.26 <0.001 0.33
Women centred health care 0.20 (0.10–0.30) 3.04 <0.001 0.09

Mental HR-QoL on
Resilience 0.92 (0.84–1.00) 15.38 <0.001 0.51
HIV disclosure concerns −0.18 (−0.32–(−0.04)) −1.98 <0.05 −0.05
Economic insecurity −1.27 (−1.86–(−0.68)) −4.38 <0.001 −0.11

Physical HR-QoL on
Resilience 0.39 (0.29–0.48) 6.19 <0.001 0.21
HIV disclosure concerns −0.08 (−0.24–0.08) −0.61 0.321 −0.02
Economic insecurity −1.41 (−2.06–(−0.77)) −4.78 <0.001 −0.14

HIV disclosure on
Resilience −0.06 (−0.09–(−0.03)) −2.55 <0.001 −0.09

Economic insecurity on
Resilience −0.01 (−0.02–(0.01)) −2.75 <0.01 −0.11

SE, standard error; HR-QoL, health-related quality of life.
Note. * All results were adjusted by age, relationship status, ethnicity background, immigration status, education level and years of HIV diagnosis.
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This study has limitations. The cross-sectional design
precludes examining causation, and longitudinal studies
could further explore trajectories of resilience and associ-
ated health outcomes. The purposive, non-random
sample may have been biased to include women already
accessing HIV care and therefore experiencing higher
resilience. Conversely, we oversampled women experien-
cing multiple forms of marginalization, including
women who use drugs, engage in sex work, young
women and transgender women, and thus may have
included women with less access to resources to foster
resilience. The resilience measure we used, itself, was
not multi-level; it simply measured personal competence
and self-acceptance. To gain an understanding of path-
ways to, and from, different dimensions of resilience
researchers could use comprehensive scales that assess
not only individual aspects of resilience, but also com-
munity and contextual aspects of resilience. For instance,
Liebenberg, Ungar, and Vijver’s (2012) “Child and
Youth Resilience Measure-28” includes three sub-scales
to assess individual capacities and resources (e.g., skills,
peer support), familial relationships (e.g., with primary
caregiver), and contextual factors that engender feelings
of belonging (e.g., spirituality, education, culture). Future
studies could disentangle dimensions of resilience and
their association with social ecological factors.

Conclusions

Our findings extend prior work on resilience among
WLHW and have actionable implications to improve
health and wellbeing among WLWH. We highlight the
importance of both community factors, such as social

support, and structural factors, such as WCHC (Carter
et al., 2013; Loutfy et al., 2017; O’Brien et al., 2017), as
dimensions that can be supported and integrated into
policy and programme delivery to foster resilience
among WLWH. There is a strong evidence base that
peer support is good for WLWH in many ways (Ceder-
baum, Rice, Craddock, Pimentel, & Beaver, 2017;
O’Brien et al., 2017; Paudel & Baral, 2015) and our
path analyses suggests that it may be beneficial in
increasing resilience, which in turn improves physical
and mental HR-QoL. Our findings demonstrate that
resilience is a protective factor with benefits to both
physical and mental HR-QoL – yet this individual
capacity of resilience interacts with social (HIV-related
stigma) and structural (poverty) factors that compromise
HR-QoL. Building the capacity for resilience among
WLWH, while critically important and beneficial for
wellbeing, must be conducted in tandem with strategies
to reduce HIV-related stigma and address the root causes
of economic insecurity, for WLWH to realize optimal
health and opportunity.
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