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Objectives: Psychological stress is an important determinant of health, including for
mental well-being and sexual health. However, little is known about the prevalence
and psychosocial and sexual health correlates of perceived stress among young
people in South Africa, where elevated life-stressors are an important driver of health
inequities. This study examines the association between intimate partner violence (IPV),
psychosocial and sexual health, and perceived stress, by gender, among South African
adolescents and young adults.
Methods: Using baseline survey data from AYAZAZI, a cohort study enrolling youth
(16–24 years) from Durban and Soweto, we used the 10-item Perceived Stress Scale
(PSS-10) to measure the degree to which an individual perceives their life situations
as unpredictable, uncontrollable, and overloaded. Possible scores range between 0
and 40; higher scores indicating higher perceived stress. Crude and adjusted genderstratified linear regression models examined associations between sexual health factors,
experiences (young women) and perpetration (young men) of IPV, anxiety (APA 3-item
Scale, ≥2 = probable anxiety), and depression (10-item CES-D Scale, ≥10 = probable
depression) and perceived stress. Multivariable models adjusted for age, income, sexual
orientation, and financial dependents.
Results: Of the 425 AYAZAZI participants, 60% were young women. At baseline, 71.5%
were students//learners and 77.2% earned ≤ ZAR1600 per month (∼$100 USD). The
PSS-10 had moderate reliability (α = 0.70 for young women, 0.64 for young men). Young
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women reported significantly higher mean PSS scores than young men [18.3 (6.3) vs.
16.4 (6.0)]. In adjusted linear regression models, among young women experiences of
IPV (β = 4.33; 95% CI: 1.9, 6.8), probable depression (β = 6.63; 95% CI: 5.2, 8.1), and
probable anxiety (β = 5.2; 95% CI: 3.6, 6.8) were significantly associated with higher PSS
scores. Among young men, ever perpetrating IPV (β = 2.95; 95% CI: 0.3, 5.6), probable
depression (β = 6; 95% CI: 4.3, 7.6), and probable anxiety (β = 3.9; 95% CI: 2.1, 5.8)
were significantly associated with higher perceived stress.
Conclusion: We found that probable depression, anxiety, perpetration of IPV among
young men, and experiences of IPV among young women, were associated with higher
perceived stress. Critical efforts are needed to address the gendered stressors of young
men and women and implement services to address mental health within violence
prevention efforts.
Keywords: perceived stress, young people, intimate partner violence, psychosocial health, South Africa

INTRODUCTION

(20, 21), and include both active coping strategies, as well as
maladaptive or passive/disengaged coping strategies (20, 22)
which are associated with a number of health risk behaviors
(21, 23). Studies examining the relationship between self-efficacy,
coping, and stress have found that lowered self-efficacy (24)
and limited coping resources and associated behaviors (13)
are significantly correlated with high perceived stress, and
influence future vulnerability via the mutually reinforcing stresscoping dynamic (16, 22, 25). The stress-generation hypothesis
further suggests that exposure to elevated life stressors and
negative life events plays a role in predicting future sensitivity
to stress and adverse health (22). Recurring or ongoing lifestressors, which include socio-economic and family strains (26),
violence (including intimate partner violence) (13, 27), as well
as structural and socio-political factors (28) such as poverty
(29), colonization (30), and heightened chronic stress due to
gender inequity, racism, and homophobia (25, 31, 32), have been
recognized as having a significant effect on poor physical and
psychological health. As such, high, chronic psychological stress
is an important contributor to the global disease burden, in
particular for structurally marginalized communities (28) due
to the high prevalence of life stressors, structural inequities,
healthcare exclusion, and limited mental health and social
supports (33, 34).
For young people, experiences of stress need to be
contextualized within the unique vulnerability brought on
by the transition into adulthood, where intersecting biological,
socio-structural and psychosocial changes associated with
development influence and shape health and well-being over
the course of their lives (35, 36). Global data on mental
health among young people has consistently found strong
associations between exposure to stressors in early life, such as
traumatic life events, violence, and socio-economic inequities,
and adverse health outcomes in adulthood (35, 37), including
depression susceptibility and increased sensitivity to later life
stressors (4, 38). It is estimated that 10–20% of adolescents
worldwide, aged 10–19, have mental health disorders, with a
larger proportion experiencing lowered mental health symptoms

Stress is an important determinant of both psychological and
physical well-being, playing a significant role in influencing
numerous health outcomes (1, 2). Broadly defined, stress refers
to the adaptive biological and psychological changes which
occur in response to external demands, stimuli, or changes in
the environment (3). Research on the nature of stress and its
relationship to health outcomes includes complex interactions
between developmental, psychological, biological, and sociostructural factors (4). While there is evidence that short-term
stress can be protective (5), long-term stress response activation
is linked to immune system dysregulation and changes in the
pathological inflammatory response (5, 6), as well as modification
of gene expression (7), playing an important role in predicting
lowered health outcomes (7–12). Chronic stress has been linked
to mental health conditions such as depression and anxiety
(1, 13), cardiovascular disease, systemic inflammation, upper
respiratory infections, and obesity (14), as well as poor sexual and
reproductive health outcomes (15).
Lazarus and Folkman’s theory of Stress and Coping (16)
posits that stress is a dynamic process and that an individual’s
experience of stress is determined by how they interpret and
in turn respond to or cope with presenting stressors. Perceived
stress, which refers to the subjective perceptions of capacity to
cope with stressful events or situations (1), is thus a commonly
used measure to interpret or appraise psychological activation in
response to environmental stressors (17). Rather than measuring
the types or prevalence of stressful events, it examines the
degree to which an individual finds their life unmanageable
and unpredictable, and evaluates perceived ability to cope with
specific situations or difficulties that may arise (13, 17, 18).
As such, important factors influencing the relationship between
stress and health are tools and mechanisms to cope with stressors,
as well as self-efficacy – which refers to an individual’s belief
regarding their capacity to manage stressful situations (19).
Coping skills, broadly categorized as behavioral and cognitive
measures taken in response to stressful life events and adversities
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To better understand the prevalence and correlates of
perceived stress among young people in South Africa, this paper
assesses the gendered influences of specific factors related to
psychosocial and sexual health, inclusive of intimate partner
violence (IPV), mental health, and sexual health covariates and
their relationships to perceived stress, among adolescents and
young adults. We hypothesize that young men and women
experiencing higher perceived stress will be more likely to report
engaging in sexual health risk behaviors, be more likely to report
probable depression and anxiety, and intimate partner violence.

which can affect well-being (39). Literature on mental health
outcomes such as depression reports a consistently strong
relationship with lowered sexual and reproductive health,
indicating that depression can be both a risk factor for and a
consequence of sexual risk behavior (40). Research has found
that psychological stress among young women is associated
with increased sexual risk behaviors such as unprotected sex,
non-monogamous partners, lowered condom negotiation
communication, relationship power imbalances and experience
of dating violence (41), and decreased and inconsistent condom
(20), increased number of partners as well as higher risk sexual
partners (42), and incident STIs (15, 43). Furthermore, perceived
stress has been found to be independently associated with a
greater incidence of bacterial vaginosis (BV) (44) which has
consistently been shown to increase STI acquisition risk (15).
In South Africa, a demographically young country with
just under half of the population below the age of 25 (45),
high socio-economic inequities are a major driver of poor
health and are endemic, multidimensional, and racialized (46),
and tied to the historical institutional discrimination and
segregation of Apartheid and colonization (46, 47). Research
from South Africa, consistently reports high rates of mental
health conditions among South Africans (34, 47–51), including
a high prevalence among adolescents and young adults (52,
53). Estimates of depression and anxiety disorders range
from 4% (53) to 16% (54), with significantly higher rates of
depressive symptoms reported among this population (55, 56),
and persistent disparities in mental health outcomes are reported
among young women compared with young men (52, 55, 57, 58).
Research also indicates socio-economic (59) and rural-urban
differences in mental health symptoms for adolescents aged
15–19 (60), with urban adolescents reporting higher probable
depression compared with adolescents living in rural areas
(14.6 vs. 9.4%) (60). Studies examining psychological stress have
found strong associations between environmental stressors and
low psychological and physical well-being in South African
adolescents (61), with high levels of stress among South African
university students associated with negative academic adjustment
(62) and reporting depressive symptoms (63, 64). Among young
South Africans lowered mental health outcomes are highly
correlated with experiences of trauma (65) and violence (55, 59)
including intimate partner violence (IPV), a known HIV risk
factor (55, 56, 58, 66).
Given the strong empirical relationship between stress
and lowered mental health outcomes (4) and the elevated
presence of life stressors such as violence, including IPV, as
well as poverty and gender inequity (47, 67), it is important
to understand and identify factors that affect experiences of
stress, as accurate epidemiological descriptions are central
to formulating appropriate prevention and management of
mental health for young people. Furthermore, because the
young people included in our study are from communities
with elevated risk for poor sexual and reproductive health
outcomes (68), we were interested in examining whether
sexual health is associated with perceived stress, consistent
with extensive literature on mental health and sexual health
outcomes (40, 56, 69).
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METHODS
Study Overview and Setting
This analysis uses baseline data from an interview-administered
cross-sectional survey conducted among 425 adolescents aged
16–24 years enrolled in the AYAZAZI study in South Africa.
The AYAZAZI study (meaning “knowing themselves” in Zulu,
one of the 11 official South African languages) was an
interdisciplinary cohort study assessing the intersecting sociobehavioral, structural, and biomedical HIV risk factors among
HIV-negative or HIV-status unknown young people in Soweto
and Durban, South Africa. The study was guided by a youthengagement framework, which involves the meaningful inclusion
of adolescents and young adults as valued partners throughout
the research process (70). The Soweto cohort was based out
of the Perinatal HIV Research Unit (PHRU) located at the
Chris Hani Baragwanath Hospital (2014–2017) in the City
of Johannesburg Metropolitan Municipality in the Gauteng
Province. The Durban cohort was based out of the Maternal,
Adolescent and Child Health Research Unit (MRU) in Durban’s
central business district, in the eThekwini Municipality in the
KwaZulu Natal Province.
Participants were eligible to participate if they lived in Soweto
or Durban, were between the ages of 16 and 24 years, selfreported to be HIV negative or did not know their HIV
status at enrolment, were not engaged in other HIV prevention
studies at the time, and were able to provide written informed
consent or assent along with parental consent if under the
age of 18. Recruitment was conducted via community outreach
using posters, pamphlets, and word of mouth, as well as
through the PHRU HIV Counseling and Testing clinic and
a public sector reproductive health clinic located near MRU.
An age and gender stratified sampling approach was used for
recruitment, targeting more young women (60%), to reflect
gendered HIV risk in South Africa. Participants were followed
for 12 months in Durban and 18 months in Soweto, with regular
follow-up visits every 6-months at both sites; Durban had an
additional follow-up visit at 3-months. At baseline and followup visits, participants completed a detailed socio-behavioral
questionnaire administered by trained young multilingual peerinterviewers. Survey questionnaires included questions assessing
socio-demographics, sexual and reproductive health, experiences
of violence, and mental health, and were reviewed by both the
PHRU’s adult and adolescent prevention community advisory
boards (CABs). Surveys were administered in the participant’s
preferred language (English, isiZulu, Sesotho) and completed
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online using DataFAXTM software. Additional information about
the AYAZAZI study has been previously published elsewhere
(70, 71).

Intimate Partner Violence
Experiences of intimate partner violence, defined by the
World Health Organization “any behavior within an intimate
relationship that causes physical, psychological or sexual harm
to those in the relationship” (79), were assessed in this study.
Young women were asked if they had ever been physically hurt or
threatened by a partner (yes vs. no) and young men were asked if
they had every physically hurt or threatened a partner (yes vs. no);
questions on experiences of IPV were inclusive of all participants
whether they had or had not had consensual sex.

Measures
Primary Outcome: Perceived Stress
Perceived stress in this study was assessed using the 10-item
version of the Perceived Stress Scale (PSS), a globally utilized
psychological assessment tool used to measure an individual’s
self-perception of stress (17). The scale examines the degree
to which an individual finds their life to be unpredictable,
uncontrollable, and overloaded in the previous month (18, 72).
The scale has been used widely and validated in a wide range
of countries and cultural settings (29, 73, 74) including South
Africa (51, 75). In addition to being used as a tool to describe
perceived stress, the PSS has been utilized in studies examining
the biological-psychological relationship of the stress process,
including the relationship with immune function (76), and
inflammatory response (2). The original scale developed by
Cohen et al. in 1983 contained 14 items, with a modified 10item version of the scale introduced in 1988 by the same authors,
reporting comparatively more robust psychometric properties
(72, 77). The PSS includes 10 questions asking about participants’
feelings in the past 30 days, using a 5-point Likert response
format (Never = 0, Almost Never = 1, Sometimes = 2, Fairly
Often = 3, Very Often = 4). Items 4, 5, 7, and 8 are positively
stated and thus scores are reversed. The possible scores range
between 0 and 40 with higher scores indicating higher perceived
stress. In this study the PSS-10 had moderate reliability, with a
Cronbach alpha (α) score of 0.68 overall, 0.70 for young women,
and 0.64 for young men. As stated by the original authors, the PSS
is not a diagnostic tool, and thus cut-off scores are determined by
the sample (78); previous work using the PSS reported perceived
stress as both a categorical (13) and a continuous variable (15).
We have chosen to report PSS scores as a continuous outcome
variable to observe the role of IPV, mental health, and sexual
health covariates on incremental increases in PSS scores.

Depression
Probable depression was assessed using a 10-item Center for
Epidemiologic Studies Short Depression Scale (CES-D 10) (80).
Each item asked the participants about how they might have felt
or behaved in the past 7 days using a 4-point Likert response
format. The possible scores range between 0 and 30 with higher
scores indicating a greater probability of depression; a cut-off
score of ≥10 was used to identify probable depression (80).

Anxiety
In our study, we assessed probable anxiety using the American
Psychiatric Association (APA) DSM-5 Self-Rated Level 1 CrossCutting Symptom Measure— Child Age, a validated selfadministered clinical screening tool (81); for this study, we
included only the 3-item Anxiety Scale. The anxiety domain in
the DSM-5 Level 1 Cross-Cutting Symptom Measure assesses
anxiety symptoms experienced over the past 2 weeks with the
following three questions: “Felt nervous, anxious, or scared?”;
“Not been able to stop worrying?”; “Not been able to do things
you wanted to or should have done, because they made you
feel nervous?.” Responses are rated on a 5-point scale (0 =
none, 4 = severe), with a rating of 2 (mild) or higher indicating
probable anxiety.

Potential Confounders
Demographics and Socio-Economic Status
The survey questionnaire included measures of both biological
sex at birth (female vs. male vs. other) and gender; all
participants identified as cisgender, meaning their perceived
gender corresponds with their birth sex, and thus the binary
variable gender (young men vs. young women) was used
in this analysis. Other demographic characteristics included
were age in years (16–17 vs. 18–21 vs. 22–24), sexual
orientation [heterosexual vs. LGB (lesbian, gay, bisexual)],
financial dependants (none vs. ≥1), and average monthly income
categories (≤ZAR400 vs. ZAR401-1600 vs. >ZAR1600) which
were adapted from a national survey (82).

Exposures of Interest
Exposures of interest explored in these analyses were selected
based on our hypothesis regarding the potential associations
between mental health outcomes, IPV, and sexual health
factors, and higher perceived stress, informed by literature
and theoretical frameworks examining the stress-health
dynamic (4, 16).

Sexual Health
Because sexual behavior is thought to be associated with the
stress-coping processes, based on theoretical and empirical
evidence we chose to investigate whether those who reported
engaging in certain sexual risk behaviors would also report higher
perceived stress. To test our hypothesis with regard to sexual
health we assessed whether condom use at last sex with all
partners (inconsistent vs. consistent vs. no sex) in the previous
6 months was associated with higher PSS scores.
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Statistical Analysis
Descriptive statistics were used to summarize baseline
characteristics of the participants. As PSS scores were normally
distributed, bivariable analysis of associations between PSS
scores, and psychosocial and sexual health covariates were
assessed using the t-tests for variables with two response
categories, and ANOVA for variables with more than two. Crude
and adjusted gender-stratified linear regression models were
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TABLE 1 | Socio-demographic, sexual behavior, violence, and mental health factors of AYAZAZI participants overall and by gender (n = 425).
Overall (n = 425)
N (%)

Young men (n = 172)
N (%)

Young women (n = 253)
N (%)

p-value

0.8728

Age
16–17

106 (24.9%)

42 (24.4%)

64 (25.3%)

18–21

256 (60.2%)

106 (61.6%)

150 (59.3%)

22–24

63 (14.8%)

24 (14%)

39 (15.4%)

395 (93.2%)

160 (93.6%)

235 (92.9%)

29 (6.8%)

11 (6.4%)

18 (7.1%)

Sexual orientation**
Heterosexual
LGB

0.7850

Current student**
No

121 (28.5%)

50 (29.1%)

71 (28.2%)

Yes

303 (71.46%)

122 (70 93%)

181(71.83%)

0.8412

Average monthly income
124 (29.2%)

55 (32%)

69 (27.3%)

R401–R1600

204 (48%)

69 (40.1%)

135 (53.4%)

≥R1601

97 (22.8%)

48 (27.9%)

49 (19.4%)

None

303 (71.3%)

129 (75%0)

174 (68.8%)

≥1

122 (28.7%)

43 (25%)

79 (31.2%)

≤R400

0.0204*

Financial dependents
0.1638

Ever had consensual sex**
No

63 (14.9%)

17 (9.9%)

46 (18.1%)

Yes

361 (85.1%)

154 (90.1%)

207 (81.8%)

0.0193*

Used a condom at last sex (6 months)**
No Sex

99 (23.5%)

40 (23.5)

59 (23%)

Consistently

170 (40.3%)

90 (52.9%)

80 (31.8%)

Inconsistently

155 (36.6%)

40 (23.5%)

113 (44.8%)

No

375 (88.9%)

158 (92.9%)

217 (86.1%)

Yes

47 (11.1%)

12 (7.1%)

35 (13.9%)

No

390 (92.2%)

148 (87.1%)

242 (95.6%)

Yes

33 (7.8%)

22 (12.9%)

11 (4.4%)

No

239 (57.2%)

111 (65.3%)

128 (51.6%)

Yes

179 (42.8%)

59 (34.7%)

120 (48.4%)

No

157 (37%)

77 (44.8%)

80 (31.6%)

Yes

268 (63%)

95 (55.2%)

173 (68.4%)

<0.0001*

Ever experienced IPV**
0.0287*

Ever perpetrated IPV**
0.0012*

Probable Depression (CES-D 10 Scale)**
0.0055*

Probable Anxiety (APA Scale)
0.006

IPV, Intimate partner violence; LGB, lesbian, gay, bisexual; CES-D 10 Scale = 10-item Center for Epidemiologic Studies Short Depression Scale, ≥10 indicates probable depression;
APA Anxiety Scale = 3-item American Psychiatric Association Anxiety Measure, ≥2 indicates probable anxiety; *p < 0.05. **Some missing data.

analysis were checked for multicollinearity; no multicollinearity
was found among independent variables [variance inflation
factor (VIF) scores < 1.42; tolerance indicators > 1.03].
Statistical analysis was performed using Statistical Analytics
Software (SAS) version 9.4.

used to examine the associations between a number of factors
that had been previously found to be theoretically or empirically
associated with perceived stress and PSS scores. We ran separate
independent models assessing the associations between IPV
experiences (among young women), IPV perpetration (among
young men), probable depression (using the 10-item Centre for
Epidemiology Depression Scale, ≥10 = probable depression),
probable anxiety (APA Anxiety Measure, ≥2 = probable
anxiety), and sexual health (condom use) and PSS scores.
Multivariable models were adjusted for age, sexual orientation,
financial dependents, and income. Variables included in the
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RESULTS
Descriptive Baseline Characteristics
Of the 425 study participants enrolled in the study, 220 were
from Soweto and 205 from Durban. The median age was 19
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TABLE 2 | Mean (standard deviation) differences in PSS Scores by socio-demographic, sexual behavior, and mental health factors overall and stratified by gender (n =
421).
Overall (n = 421)
Variable

N

Young men (n = 172)

Mean
(SD)

p-value

0.002*

N

Mean
(SD)

p-value

Young women (n = 249)
N

Mean
(SD)

p-value

Gender
Young men

172

16.4 (6)

Young women

249

18.3 (6.3)

16–17

106

16.5 (6.3)

42

14.62 (6.7)

64

17.8 (5.8)

18–21

253

17.5 (6.3)

106

16.58 (5.4)

147

18.2 (6.8)

22–24

62

19.3 (6.4)

24

18.42 (6.4)

38

19.9 (6.4)

231

17.96 (6.3)

18

22.94 (6.9)

0.024*

Age

0.037*

0.001*

Sexual Orientation**
Heterosexual

391

17.3 (6.2)

LGB

29

21.3 (7.1)

0.216
160

16.23 (5.9)

11

18.55 (6.7)

0.134

Income category

0.264

0.002*

0.05*

0.665

<400 ZAR

124

16.82 (6.4)

55

15.22 (6.4)

69

18.1 (6.22)

401–1,600 ZAR

201

17.45 (6.5)

69

16.12 (5.8)

132

18.2 (6.7)

>1,600 ZAR

96

18.55 (6)

48

18.02 (5.5)

48

19.1 (6.5)

71

20.9 (6.2)

177

17.3 (6.4)

170

17.9 (6.3)

79

19.4 (6.8)

59

17.9 (6.6)

Current Student**

0.0006*

<0.0001*

No

121

20 (5.9)

Yes

299

16.5 (6.3)

50

18.78 (5.2)

122

15.37 (6)

0.002*

Financial Dependents
None

299

16.9 (6.3)

1 or more

122

19 (6.4)

0.019*
129

15.7 (6.1)

43

18.2 (5.4)

0.0312*

Used a condom at last sex (6 months)**

<0.0001*

0.07

0.085

0.62

No Sex

99

17 (6.5)

40

15.6 (6.2)

Consistently

169

16.9 (6.1)

90

15.9 (5.6)

79

18 (6.5)

Inconsistently

150

18.7 (6.6)

40

18.2 (6.4)

110

18.9 (6.7)

No

372

17.1 (6.3)

158

16.3 (6.1)

214

17.6 (6.4)

Yes

46

21.3 (5.8)

12

17.4 (4.8)

34

22.6 (5.5)

238

18.3 (6.5)

11

19.7 (6.7)

Ever experienced IPV**

0.525

<0.0001*

0.074

Ever perpetrated IPV**
No

386

17.4 (6.3)

Yes

33

19.4 (6.6)

Probable Depression (CES-D 10 Scale)**

<0.0001*

0.014*
148

15.9 (5.8)

22

19.3 (6.8)

<0.0001*

0.465

<0.0001*

<0.0001*

No

236

14.7 (5.5)

111

14.2 (5.5)

125

15.1 (5.4)

Yes

178

21.11 (5.5)

59

20.2 (4.5)

119

21.5 (5.9)

78

14.6 (5.9)

171

20 (6.1)

Probable Anxiety (APA Scale)
No

155

14.3 (6)

Yes

266

19.4 (5.8)

<0.0001*

77

13.9 (6)

95

18.3 (5.2)

<0.0001*

<0.0001*

IPV, Intimate partner violence; LGB, lesbian, gay, bisexual; CES-D 10 Scale = 10-item Center for Epidemiologic Studies Short Depression Scale, ≥10 indicates probable depression;
APA Anxiety Scale = 3-item American Psychiatric Association Anxiety Measure, ≥2 indicates probable anxiety; *p < 0.05. **Some missing data.

ever experiencing IPV than young men (13.9 vs. 7.1%), while
young men were more likely to report ever perpetrating IPV
compared with young women (12.9 vs. 4.4%). Overall probable
depression was fairly high at baseline (42.8%), with young
women significantly more likely than young men to report
significant depressive symptoms (48.4 vs. 34.7%). Similarly, high
rates of probable anxiety were reported overall (63%), with
significant disparities between young women vs. young men
(68.4 vs. 55.2%).

(IQR = 18–21), 59.5% were young women and 40.5% young
men, 7% identified as LGB, with all participants identifying as
cis-gender; at the time of the study 71.5% were students or
in school (currently enrolled in primary school, high school,
or post-secondary education) (Table 1). In comparison with
young women, young men were more likely to earn ZAR1600
or more (27.9 vs. 19.4%), and in the 6 months prior to
enrolment, more likely to report consistently using condoms
with all partners (52.9 vs. 31.6%). More young women reported
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TABLE 3 | Factors associated with higher PSS 10 scores among study participants (n = 410).
Young women

Young men

Unadjusted
β (95% CI)

Adjusted
β (95% CI)∧

Ever experienced IPV

5 (2.7, 7.3)*

4.33 (1.9, 6.8)*

–

–

Ever perpetrated IPV

–

–

3.4 (0.7, 6)*

2.95 (0.3, 5.6)*

0.9 (−1.2, 2.9)

−1.1 (−2.5, 2.3)

2.6 (−0.02, 5.2)

1.6 (−1.1, 4.3)

6.44 (5, 8)*

6.63 (5.2, 8.1)*

6 (4.4, 7.7)*

6 (4.3, 7.6)*

5.4 (3.8, 7.1)*

5.2 (3.6, 6.8)*

4.4 (2.7, 6.1)*

3.9 (2.1, 5.8)*

Inconsistent condom use at last sex (6 months)
Probable depression
Probable anxiety

Unadjusted
β (95% CI)

Adjusted
β (95% CI)∧

IPV Intimate partner violence;
∧ Adjusted for age, income, sexual orientation, financial dependents;
*p < 0.05.

violence (β = 2.95; 95% CI: 0.3, 5.6), probable depression (β = 6;
95% CI: 4.3, 7.6), and probable anxiety (β = 3.9; 95% CI: 2.1, 5.8).

The mean baseline PSS score overall (n = 421) was 17.5, SD
= 6.37. Observed scores ranged from 0 to 37 out of a possible
40, (1–37 for young women, 0–30 for young men), with higher
scores indicating higher levels of perceived stress. Mean [M (SD)]
PSS scores were higher among young women [18.3 (6.3) vs. 16.4
(6), p = 0.02], and older participants [19.3 (6.4) for ages 22–24 vs.
17.5 (6.3) for ages 18–21 vs. 16.5 (6.3) for ages 16–17, p = 0.02].

DISCUSSION
In our study, we found higher perceived stress among
young women compared with young men. In a gender
stratified analysis controlling for demographic and socioeconomic variables, significant associations were found between
higher perceived stress and probable depression, anxiety, and
IPV; young women experiencing IPV and young men who
reported perpetrating IPV both reported higher perceived
stress scores.
The mean PSS-10 score for our sample was 17.5 (SD =
6.4), which is on the moderate to higher end of reported PSS10 scores for similar age groups (72, 75, 83–86). PSS scores
were also higher for young women, and those aged 22–24 years
compared with 16–21 year-olds, consistent with findings from
other studies with similar populations (75, 83, 86–88). While
the mechanisms behind gendered differences in experiences
of perceived stress are not fully established, empirical data
and conceptual theory point to the influence of socialization,
coping styles, and types of stressors (4, 23), in addition to
socio-structural factors (31), as being influencers of women’s
elevated risk.
Probable depression was strongly associated with higher
perceived stress for AYAZAZI participants, just over 40% of
whom reported depressive symptoms at baseline. Similarly,
significantly high rates of anxiety symptoms were reported
by participants, with just under two-thirds (63%) reporting
experiencing symptoms. Young women reported higher rates of
mental health symptoms compared with young men, consistent
with global (35) and current South African data on mental health
outcomes among adolescents and young adults (52, 53, 55, 58).
Reported rates of depressive symptoms in other South African
studies range from 21.1% for women and 13.6% for men aged
15–26 in rural Eastern Cape (56), to 33% in adolescents aged
14–19 in Soweto (55), and 45.3% for young women aged 18–30
living in informal settlements in the eThekwini Municipality (66).
Though due to the cross-sectional nature of our analysis it is not
possible to determine directionality, the positive bi-directional

Bivariable Differences in PSS Scores by
Socio-Demographic, Sexual Health, and
Violence Factors
Reporting depressive symptoms was associated with higher PSS
scores both overall (<0.0001) as well as for both young women
(<0.0001) and young men (<0.0001) (Table 2). Individuals
identifying as LGB had higher mean perceived scores in
comparison to those identifying as heterosexual [21.3 (7.1) vs.
17.3 (6.2), p = 0.001), as did participants who reported 1 or
more financial dependents [19 (6.4) vs. 16.9 (6.3), p = 0.002],
and were not students/in school at the time of the study [20 (5.9)
vs. 16.5 (6.3), p < 0.0001]. PSS scores were also higher among
those who reported inconsistent condom use at last sex within
the last 6 months vs. consistent use or those reporting no sex [19.9
(6.3) vs. 17.4 (6.3) vs. 17 (6.5); p = 0.0312]. Young women who
reported ever experiencing IPV vs. never [22.6 (5.5) vs. 17.6 (6.4);
p < 0.0001], and young men who reported ever perpetrating IPV
vs. never, also had higher PSS scores [19.3 (6.8) vs. 15.9 (5.8), p
= 0.01].

Factors Associated With Higher Perceived
Stress
In unadjusted models, higher PSS scores were associated
with probable depression, symptoms of anxiety, and IPV for
both young men and young women. In an adjusted linear
regression analysis (Table 3), stratified by gender and controlling
for age, sexual orientation, income, and financial dependents,
independent associations were identified between higher PSS
scores and ever experiencing intimate partner violence (β = 4.33;
95% CI: 1.9, 6.8), probable depression (β = 6.63; 95% CI: 5.2, 8.1),
and probable anxiety (β = 5.2; 95% CI: 3.6, 6.8) among young
women in our study. For young men, higher perceived stress was
significantly associated with ever perpetrating intimate partner
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multivariate analysis, other South African studies investigating
correlates of trauma exposure and intimate partner violence have
found that women experiencing violence were more likely to
report depressive symptoms and sexual risk behaviors, including
reduced condom negotiation skills (65) and transactional sex
(56). Literature commonly reports strong and interconnected
associations between stressful life experiences, socio-structural
inequities, depression, experiences of violence, sexual risk factors,
and HIV risk (28, 57), and there is some evidence that stress
may also increase biological susceptibility to STI acquisition
(15). Given that the associations between depression, IPV, and
perceived stress we found were in HIV endemic communities,
further research could consider some of the pathways in which
perceived stress may play a role in affecting the elevated HIV risk
for this group, particularly for young women and adolescent girls
who are at an elevated risk for HIV acquisition due to increased
structural, biological, and social vulnerabilities (99).
Despite South Africa’s constitutionally guaranteed right to
health care, and the elevated presence of mental health conditions
in the country, there continues to be a lack of access to mental
health services, including a substantial need to scale up services
for young people (54). A recent evaluation of South Africa’s
national mental health care expenditure found a significant
treatment gap (100), with access to mental health services
constrained by a continuing lack of linguistically accessible
and community appropriate psychiatric services, where it is
reported that the majority of clinicians are not able to speak
the languages of the patients with whom they work (101).
Health disparities are further compounded by the historically
inequitable distribution of health resource allocation, playing
an important role in the current diminished capacity of South
Africa’s public health care system (47), and the limited availability
and access of mental health services pose significant challenges to
addressing high burdens of mental health conditions (50, 100).
Furthermore, there is a noted need for culturally responsive
mental health assessment and treatment practices and the scaleup of community-based approaches which move away from a
Western psychological focus on individual-only level factors, to
the consideration of broader socio-political, historical, economic,
and community-level factors (50, 102) when working to address
socio-structural determinants of mental health.

relationship between stress and lowered mental health outcomes,
such as depression and anxiety, is well-substantiated in
literature, where exposure to stressors and adverse life events
contributes to both current and future episodes, as well as
depression and anxiety subsequently increasing vulnerability to
stress (4, 22, 89).
For young women in our cohort, experiencing IPV was
correlated with higher PSS scores. The relationship between
intimate partner violence and lowered mental health is wellestablished in the literature (90, 91), and our research adds
to findings from other countries showing a link between
experiences of IPV and experiences of perceived stress (13,
91), including among young women aged 14–25 (92). Previous
research consistently shows high rates of IPV in South Africa,
particularly in HIV-endemic communities (93), with several
studies reporting elevated rates of PTSD and depression among
women experiencing IPV (58, 94), and a positive relationship
between IPV severity and mental health problems (94). Chronic
gendered stressors such as discrimination, economic inequity,
and high social stress, which are elevated in South Africa (55, 65),
have been shown to contribute to mental health vulnerability for
women experiencing violence by reducing coping abilities (13).
Perpetration of IPV was associated with higher perceived
stress for young men in our study, and although not previously
examined in the South African context, this association has been
reported in a cohort of low-income fathers in the United States
(95). IPV perpetration in South Africa is a pervasive issue (58,
93, 96) and its relationship to mental health is impacted by
a number of socio-structural factors. A 2018 study by Gibbs
et al., examining the associations between poverty, psychosocial
health, gender power, and IPV found that IPV perpetration was
significantly associated with a number of poor mental health
indicators for young men aged 18–30 from an urban informal
settlement in the KwaZulu-Natal Province, and influenced by
socio-economic status and experiences of childhood trauma (58).
Together with socioeconomic status, perpetration of violence is
often discussed in relation to constructs of masculinity, and while
this study does not directly investigate the relationship between
gender norms and psychological stress, masculine gender-role
stress – referring to the emotional strain men experience in
response to fulfilling expectations of traditional masculinity (97),
has been identified as a key predictor of lowered mental health,
such as depression and anxiety, and IPV perpetration among
men in South Africa (93, 97). Gender inequitable masculinities
have also been associated with a number of other HIV-risk
behaviors among men including having multiple sexual partners,
reduced condom use, and substance use, increasing HIV risk
for both men and their female partners (57, 97, 98). In South
Africa, social determinants of health are historically situated and
socially reproduced, and have multiple and complex interactions,
linking co-occurring epidemics to act on and exacerbate health
risks (47). Constructs of gender in the context of high social
and economic inequities are thus important considerations in
mental and sexual health research, demonstrating the multiple
intersections of influence on health.
Although our study did not find a significant relationship
between perceived stress and condom use in an adjusted
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Strengths and Limitations
Due to the cross-sectional nature of this analysis, no
directionality or causality can be inferred from these results. The
data is also population and age-specific, including individuals
experiencing multiple structural inequities, so generalization to
other settings should be undertaken with caution. Our measure
of perceived stress (PSS-10) is not a diagnostic tool and only
measures perceived stress in the last 30 days, thus it may not be a
reliable predictor of long-term health outcomes. However, other
longitudinal studies have used the PSS to measure chronic stress
over time (103), suggesting that periods of heightened perceived
stress may indicate more chronic manifestations of psychological
stress. Similarly, included tools for depression (CES-D) and
anxiety (APA Anxiety) measure symptoms over the past 7
days and over the past 2 weeks, respectively; as these are not
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and the University of the Witwatersrand, Johannesburg, South
Africa [(HREC)−140707]; the University of KwaZulu-Natal
Biomedical Research Ethics Committee granted reciprocity to
the University of Witwatersrand HREC. The KwaZulu-Natal
Department of Health granted additional approval. Written
informed consent was obtained from each participant 18 years
and older prior to participation at the PHRU and MRU.
We obtained written assent for minors younger than 18
years, together with informed consent from their parental
or legal guardian, before their participation in the study.
Minors who turned 18 during their time on the study were
re-consented once they reached 18 years of age. For each
completed scheduled study visit, participants received ZAR150
(∼CAD13.5) to compensate for travel costs and time spent at the
study site.

diagnostic tools, they do not necessarily reflect the prevalence
of these disorders in the study population. However, although
mental health outcomes are complex and dynamic there is
evidence that symptoms of anxiety and depression in early life
are an important predictor of recurrent symptoms as well as
anxiety and depression disorders in later life (4, 22, 104), with the
trajectories of stress and lowered mental health symptoms having
a reciprocal impact on one another over time (4). Given we have
variability in assessment periods across the measures included in
our study, including a lifetime measure of IPV and the variability
in mental health symptoms experienced over time, we are unable
to determine temporality. However, variability in assessment
periods is a common feature in cross-sectional studies and
such comparison is a frequently employed methodological
approach in other studies (49, 56). Future work would benefit
from longitudinal data analysis looking at perceived stress and
associated factors over time to examine these relationships more
closely. As we only included measures for decreased mental
health in this analysis, the inclusion of non-deficit measures
such as resiliency would be useful to better understand the
relationship between stress, coping, and health.
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