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A B S T R A C T

Background: Depression is prevalent among persons living with HIV (PLWH).
This study investigated the relationships between depressive symptomatology, health-related quality of life (HRQoL), and positive psychological factors in PLWH and
age-matched HIV−individuals.
Methods: One hundred twenty-two PLWH and 94 HIV− individuals, recruited in three age cohorts (36–45, 46–55, 56–65 years old), completed self-report ques-
tionnaires on depressive symptoms (CES-D), HRQoL, and positive psychological factors (resilience, grit, and self-rated successful aging [SRSA]). Participants were
classified based on HIV status (H+ vs H−) and elevated depressive symptoms (D+ vs D−) into four groups (H+/D+; H−/D+; H+/D−; H−/D−).
Results: Fifty-eight percent of PLWH had elevated depressive scores, compared to 33% of HIV- individuals (p < 0.001). The proportion of individuals reporting
elevated depressive symptoms only differed among individuals 36–45 years old (H+: 61.5%; H−: 17.9%; p< 0.001). Individuals in the H+/D+ group reported the
lowest HRQoL, resilience, grit, and SRSA across age cohorts. However, there were no differences on HRQoL or positive psychological factors between H+/D- and H-/
D- groups; in fact, individuals 56–65 years in the H+/D- group endorsed aging the most successfully.
Limitations: Small sample size within the groups and the cross-sectional nature of the analysis limit the ability to address onset of depressive symptoms in relation to
HRQoL or positive psychological factors.
Conclusions: Among PLWH depressive symptoms show a strong association with HRQoL and positive psychological factors compared to HIV- individuals. In the
absence of elevated depressive symptoms, however, PLWH report similar HRQoL and positive psychological factors to HIV- individuals.

1. Introduction

Due to the success of antiretroviral therapy (ART) and an increase in
the incidence of HIV infection among older adults, the proportion of
older persons living with HIV (PLWH) in the United States is rapidly
growing (Centers for Disease Control and Prevention, 2016; High et al.,
2012; United States Special Committee on Aging, 2013). Therefore, it is
important to evaluate physical and emotional health among the chan-
ging demographics of PLWH. One of the most prevalent psychiatric
conditions among PLWH is major depressive disorder (MDD), with
PLWH at a two- to seven-fold greater risk for depressive disorders
compared to the general population (Satz et al., 1997). PLWH have a
higher prevalence of both MDD and subsyndromal depression symp-
tomatology than HIV- individuals of the same age or the general

population (Hinkin et al., 2001; Milanini et al., 2017). A multi-site
cohort study of over 1500 PLWH found lifetime depressive symptom
rates of 63% and across multiple studies diagnosis of lifetime MDD
ranges from 22–54% in PLWH, compared to 4.9–17.1% lifetime MDD
diagnosis in the general U.S. population (Badiee et al., 2012; Kamat
et al., 2015; Rabkin, 2008; Rabkin et al., 2004; Vance et al., 2011).

These high rates of depression among PLWH represent a major
public health concern, as depression has been linked to worse psycho-
logical and medical outcomes in PLWH, including lower reported
quality of life, increased viral load, and a higher likelihood of mortality
(Evans et al., 2002; Leserman, 2008; Millar et al., 2017). Untreated
depression in PLWH has also been related to increased cognitive com-
plaints and worse reported daily functioning compared to PLWH
without depression (Coleman, 2017; Leserman, 2008). These medical
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and psychological factors may be exacerbated in older PLWH who are
often burdened to a higher degree with HIV-related medical and psy-
chological factors, in conjunction with aging related problems
(Grov et al., 2010). Despite the high prevalence rates of depressive
disorders among PLWH, depression is often under diagnosed and in-
adequately treated within this population, though (Moore et al., 2017a;
Zanjani et al., 2007).

Given the prevalence of depression among PLWH, it is vital to
evaluate other co-occurring factors that may be associated with ele-
vated depressive symptoms. Multiple studies have found an association
between higher depressive symptoms and worse quality of life (QOL),
even after controlling for demographic factors (i.e., age and education)
(Amini Lari et al., 2013; Arseniou et al., 2014; Millar et al., 2017).
PLWH with elevated depressive symptoms report lower mental and
physical health-related quality of life (HRQoL), supporting the idea that
depression affects multiple aspects of quality of life (Coleman, 2017;
Elliott et al., 2002). However, there is a dearth of research regarding the
association between depression and positive psychological factors, e.g.
resilience, grit, and self-rated successful aging (SRSA) among PLWH.
Two studies have found an association between higher resilience and
lower depressive symptoms among PLWH (Dale et al., 2015; McGowan
et al., 2018). Similarly, in PLWH greater grit (i.e., the perseverance and
passion for long term goals; (Duckworth et al., 2007)) has been nega-
tively associated with major depression (Moore et al., 2018a,b). In older
adult persons without HIV, lower levels of depressive symptoms have
been associated with increased self-rated successful aging (Jeste et al.,
2013); however, few studies have been conducted to evaluate positive
psychological factors and quality of life in relation to depressive
symptomatology in PLWH compared to control participants.

Given there is an increase in the population of older PLWH and that
depression is a highly comorbid condition among PLWH, assessing the
relationship between depressive symptoms and other psychological
factors across different age decades may provide insights for clinical
interventions. Therefore, we hypothesized that: 1) PLWH aged 56–65
would have the highest proportion of elevated depressive symptoms
compared to HIV- participants; and 2) elevated depressive symptoms
would be associated with lower ratings of HRQoL and positive psy-
chological factors across groups, with strongest associations in the
oldest PLWH.

2. Methods

2.1. Participants

One hundred twenty-two PLWH and 94 HIV- individuals from the
Multi-Dimensional Successful Aging Among HIV-Infected Adults study
conducted at the University of California, San Diego (UCSD) HIV
Neurobehavioral Research Program and the UCSD Stein Institute for
Research on Aging participated in this study (Moore et al., 2017b,
2018b). The study was approved by the UCSD Institutional Review
Board, and all participants provided written informed consent after the
study was explained to them by a trained staff member. In order to
enroll a representative cohort of participants, minimal exclusion cri-
teria were applied and included: 1) neurologic condition other than HIV
known to impact cognitive functioning (e.g., Alzheimer's disease), 2)
psychotic disorders (e.g., schizophrenia), and 3) positive urine tox-
icology on the day of testing for illicit substances other than cannabis.
Inclusion criteria were: 1) aged 36–65 years, 2) fluent in English, and 3)
ability to provide informed consent.

2.2. Multi-cohort longitudinal design

Participants were recruited to fill three age cohorts (36–45, 46–55,
56–65 years) with balanced recruitment providing approximately 40
PLWH and 30 HIV- participants per decade in a longitudinal study. The
resulting participant cohorts: 1) 36–45 years old: 39 PLWH and 28

HIV-; 2) 46–55 years old: 43 PLWH and 34 HIV-; 3) 56–65 years old: 40
PLWH and 32 HIV-. Baseline data were used in the present analyses.

3. Measures

3.1. Demographic and clinical variables

3.1.1. HIV disease characteristics
All participants had confirmation testing for HIV status at the time

of the visit (Abbott RealTime HIV-1 Test; HIV-1 and HIV-2 Antibody
Antigen Evaluation). For PLWH CD4+ count and plasma HIV viral load
were determined from blood specimens taken at the time of the study
visit. Plasma HIV viral loads were deemed “undetectable” at 50 copies/
mL or less. Nadir CD4+ count was self-reported unless the study lab
value was determined to be lower than the self-report. AIDS diagnosis
was made using the CDC classification of 3 or C (Centers for Disease
Control and Prevention, 1993). Estimated duration of HIV infection and
antiretroviral medication (ART) use were self-reported by the partici-
pant at the time of the visit.

3.1.2. Lifetime substance use diagnoses and major depressive disorder
Lifetime diagnosis of substance dependence (i.e., alcohol, cannabis,

or any other substance) and history of Major Depressive Disorder
(MDD) were assessed via the Composite International Diagnostic
Interview (CIDI), v2.1 (Wittchen, 1994; World Health Organization,
1990). The CIDI is a lay-administered diagnostic tool, which follows
DSM-IV diagnostic criteria and has exceptional interrater reliability
across studies (Wittchen, 1994). Additionally, prior studies have de-
monstrated the utility of the CIDI to diagnose MDD and substance use
disorders in PLWH (Badiee et al., 2012; Moore et al., 2012).

3.2. Variables of interest

3.2.1. Current depressive symptoms
Depressive symptoms were measured using the Center for

Epidemiological Studies-Depression Questionnaire (CES-D 20 item,
(Randolff, 1977)). The CES-D is a 20-item measure that asks individuals
to report how often over the past week they have experienced symp-
toms associated with depression (e.g., restless sleep, or feeling lonely).
Response options range from 0= Rarely or None of the Time to
3 = Much or Almost All of the Time for each item. Total scores range
from 0 to 60, with higher scores indicating greater depressive symp-
toms (Randolff, 1977). Elevated depressive symptoms were defined as a
score of 16 or greater given that this cutoff score has shown good
sensitivity and specificity in identifying individuals at risk for clinical
depression and to accurately identify depressive symptoms among
PLWH (Braitstein et al., 2005; Cockram et al., 1999; Coleman, 2017;
Cook et al., 2006; Dale et al., 2015; Lewinsohn et al., 1997).

3.2.2. Health-Related Quality of Life (HRQoL)
Participants completed the Medical Outcome Study Short-Form

Health Survey (MOS SF-36), which has high levels of reliability and
validity in multiple patient populations, including in PLWH (Franchi
and Wenzel, 1998; Ware and Sherbourne, 1992; Wu et al., 1991). The
MOS SF-36 is a measure of health-related quality of life (HRQoL) that
assesses eight health concepts comprised of multi item sub-scales.
Scores are combined to create two aggregate measures, the physical
(PCS-36) and mental health (MCS-36) summary scores (Preau et al.,
2004; Ware et al., 1995). Scores range from 0–100, with higher scores
indicating better health-related quality of life.

3.2.3. Positive psychological factors
Individuals also completed questionnaires relating to positive psy-

chological factors. On a one-item measure of Self-Rated Successful
Aging (SRSA), participants were asked to rate to what extent they
thought they had aged successfully, on a 10-point Likert-scale, ranging
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from 1 (least successful) to 10 (most successful) (Montross et al., 2006).
Subjects were instructed to use their own conceptualization of suc-
cessful aging when responding to the questionnaire. The SRSA has been
used in large cohort studies as a measure of subjective overall aging and
functioning (Jeste et al., 2013).

Additionally, individuals filled out the Grit Scale, which is a 17-item
questionnaire that measures perseverance and successful adaptation to
adversity. Participants rate questions (e.g., I am diligent, Setbacks don't
discourage me) on a 5-point Likert-type scale ranging from 1 = very
much like me to 5 = not like me at all (Duckworth et al., 2007). The 12-
item overall grit average was utilized (Duckworth and Quinn, 2009),
with higher scores indicating greater self-reported grittiness, and it has
been previously published on in PLWH (Moore et al., 2018b).

Finally, participants completed the 10-item Connor-Davidson
Resilience Scale (CD-RISC10), which evaluates positive adaption to
adversity. Individuals rate items (e.g., I am not easily discouraged by
failure) from 0 = not true at all to 4 = true nearly all of the time
(Campbell-Sills and Stein, 2007) with higher scores indicating more
resilience. The CD-RISC10 has been validated in multiple populations,
including older adults and in PLWH (Dale et al., 2015; Lamond et al.,
2008; Montross et al., 2006).

3.3. Statistical analysis

All statistical analyses were performed using JMP Pro (JMP®,
Version 12.0.1 (SAS Institute Inc, 1989–2007). To analyze the re-
lationships between HIV serostatus, depressive symptoms, and addi-
tional questionnaires, individuals were categorized into four groups
based on HIV status and meeting criteria for elevated CES-D scores: 1)
PLWH/elevated depressive symptoms (H+/D+), 2) PLWH/no elevated
depressive symptoms (H+/D−), 3) HIV-/elevated depressive symp-
toms (H−/D+), 4) HIV- /no elevated depressive symptoms (H−/D−).
To explore how the above relationships differ by age, the four groups
were also compared within each age cohort (i.e., 36–45, 46–55, and
56–65 years). To evaluate demographic factors, Welch's t-tests as-
suming unequal variances were used for continuous dependent vari-
ables, while Pearson Chi-square or Fisher's Exact Test when appropriate
were used for categorical variables. Welch's analysis of variance
(ANOVA) was used to assess group differences for continuous outcome
variables (e.g., HRQoL measures). Welch's t-tests assuming unequal
variances were used for post-hoc comparisons. Bonferroni adjustments
for multiple comparisons were applied to each pairwise t-test of the
groups for post-hoc comparisons (alpha = 0.008).

4. Results

4.1. Demographic and clinical characteristics

Demographic and clinical characteristics are provided in Table 1.
The H−/D− group had more years of formal education in comparison
to the other three groups, while the H+/D+ group had the greatest
proportion of individuals with a lifetime diagnosis of MDD and lifetime
cannabis dependence. In regards to HIV disease characteristics, only
nadir CD4+ was significantly different between the two groups of
PLWH, with the H+/D+ group having higher nadir CD4+ counts than
the H+/D− group (see Table 1).

4.2. Elevated depressive symptomology by HIV status and age

A significantly higher proportion of PLWH reported CES-D scores
that met or exceeded the cut-off for risk of clinical depression (58%)
compared to HIV- participants (33%) (see Table 2). This finding was
driven by individuals in the youngest cohort aged 36–45, in which
61.5% of PLWH reported elevated depressive symptoms group com-
pared to only 17.9% of the HIV- group (Fisher's Exact, p < 0.001). In
contrast, there were no differences in proportions of individuals

reporting elevated depressive symptoms within the 46–55 year-old and
56–65 year-old age cohorts (ps > 0.05).

4.3. Health-Related Quality of Life

There were significant differences in MOS SF-36 Physical Health
Summary (PCS-36) scores between the four groups (see Table 1).
Overall, individuals in the H+/D+ group reported the lowest PCS-36
scores compared to the other three groups. Within each of the age co-
horts, the H+/D+ group continued to have the lowest PCS-36 (Welch's
Anova, F=9.54, df = 3, 16.76, youngest age cohort, p < 0.001;
middle cohort, F=3.99, df = 3, 38.72, p=0.014; oldest cohort,
F=17.54, df = 3, 28.25, p < 0.001) (see Fig. 1A). Post-hoc analyses
indicated that, within the youngest age cohort, the H+/D+ group had
markedly lower PCS-36 scores than both the HIV- groups (H−/D−
[t = −5.09, df = 26.45 p < 0.001], and H−/D+ group [t = −3.32,
df = 20.53, p=0.003]). Similarly, in the middle age cohort, the H+/D
+ group reported significantly worse PCS-36 scores than both the
HIV− groups (H−/D− [t = −3.26, df = 41.95, p=0.002] and H−/
D+ [t=−3.01, df = 40.00, p=0.005]). Within the oldest age cohort,
however, the H+/D+ group had lower PCS-36 scores than the non-
depressive symptom groups (H+/D− [t=6.58, df = 32.31,
p < 0.001], and H−/D− [t = −6.74, df = 35.75, p < 0.001]).

A similar pattern existed for mental health, such that the H+/D+
group displayed the lowest MCS-36 scores compared to the other three
groups; however, the H−/D+ group also had lower scores than the
non-depressive symptom groups (see Table 1). When broken down by
age cohort there remained differences among each of the four groups
(Welch's Anova, F=11.34, df = 3, 14.62, youngest age cohort,
p < 0.001; middle cohort, F=11.54, df = 3, 37.62, p < 0.001; oldest
cohort, F=13.80, df = 3, 28.29, p < 0.001) (see Fig. 1B). Post-hoc
analyses indicated that within the youngest cohort, the H+/D+ group
had significantly worse MCS-36 scores than either of the non-depressive
groups (H−/D− [t = −5.76, df = 26.06 p < 0.001] and H+/D−
[t=3.81, df= 35.44, p=0.001]). In the middle cohort, the H+/D+
individuals reported significantly worse mental health than the other
three groups (H+/D- [t=5.39, df = 39.91, p < 0.001]; H−/D+
[t = −5.20, df= 34.21, p < 0.001]; and H-/D- [t= -5.42, df= 40.68,
p < 0.001]). Finally, within the oldest cohort, there were significant
differences in the MCS-36 score between the H+/D+ group and both
non-depressive symptom groups (H+/D- [t=6.23, df= 24.24,
p < 0.001] and H-/D- [t= -5.22, df= 28.33, p < 0.001]). On both the
PCS-36 and MCS-36 scores there were no differences between the two
non-depressed groups (H+/D- and H-/D-) in any of the three age co-
horts (ps > 0.05).

4.4. Positive psychological factors

Similar to HRQoL (PCS-36 and MCS-36), the H+/D+ group had the
lowest scores on all positive psychological questionnaires (see Table 1).
Examining resilience, there were significant differences in total resi-
lience score between the four H/D groups within the youngest and
oldest age cohorts such that the H+/D+ group reported the lowest
resilience (Welch's Anova, youngest cohort, F=5.24, df= 3, 14.87,
p=0.011; oldest cohort, F=4.02, df= 3, 30.89, p=0.016). There
were no differences in resilience within the middle age cohort (see
Fig. 2A). There were also significant group differences on the grit scale
within all three age cohorts, with the H+/D+ group reporting the least
amount of grit at each age (Welch's Anova, youngest cohort, F=6.23,
df= 3, 16.32, p=0.005; middle, F=8.48, df= 3, 38.61, p < 0.001;
oldest cohort, F=8.55, df= 3, 31.59, p < 0.001) (see Fig. 2B). No-
tably, there were no differences in grit score between the H+/D−
group and the two HIV− groups within any of the age cohorts.

Similarly, the H+/D+ group reported aging less successfully than
the other three groups (see Table 1). Within the youngest and middle-
age cohorts, there was no difference in SRSA score between the four
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groups. Notably, in the oldest age cohort, the H+/D− group reported
the highest successful aging scores (Welch's Anova, F=9.78, df= 3,
34.09, p < 0.001, and significantly higher than the H+/D+ t=5.10,
df= 28.44, p < 0.001) (see Fig. 2C).

5. Discussion

The present study provides unique findings on the interplay of de-
pression, HRQoL, and positive psychological factors among middle-
aged and older PLWH and HIV− individuals in a multi-cohort design
structure. In our sample, PLWH were significantly more likely to report

elevated depressive scores compared to HIV− individuals. This finding
supports prior studies that have found PLWH endorse more depressive
symptoms than HIV− individuals (Milanini et al., 2017; Zanjani et al.,
2007). Contrary to our hypothesis, the youngest cohort (aged 36–45)
seemed to drive this finding, with a significantly larger proportion of
PLWH reporting elevated depressive symptoms compared to HIV-in-
dividuals within this age group. That is, the proportion of elevated
depressive symptoms did not differ by HIV status among the middle-
aged and older age cohorts. This difference highlights the importance of
age in relation to depressive symptoms. For example, rates of elevated
depression among PLWH were similarly high in all age groups. In

Table 1
Demographic, Clinical Characteristics and Questionnaires among PLWH and HIV- by Depressive Symptom Status.

A
H−/D+
(n=31)

B
H−/D−
(n=63)

C
H+/D+
(n=71)

D
H+/D−
(n=51)

p-value Test statistic Comparison

Demographics
Age (yrs), Mean (SD) 53.1 (6.6) 50.2 (8.0) 50.1 (8.5) 51.6 (8.2) 0.214 F=1.5, df= 3, 102.8
36–45 (yrs),% (n) 16.1% (5) 36.5% (23) 33.8% (24) 29.4% (15)
46–55 (yrs),% (n) 51.6% (16) 28.6% (18) 38.0% (27) 31.4% (16)
56–65 (yrs),% (n) 32.3% (10) 34.9% (22) 28.2% (20) 39.2% (20)
Education (yrs), Mean (SD) 14.4 (2.3) 15.4 (2.2) 14.0 (2.6) 14.0 (2.2) 0.003 F=4.9, df= 3, 99.7 B > All
Sex,% Male, (n) 71.0% (22) 69.8% (44) 80.3% (57) 88.2% (45) 0.085 Chi2= 6.6
Race/Ethnicity,% White, (n) (vs. Non-white) 74.2% (23) 66.7% (42) 56.3% (40) 69.2% (65) 0.117 Chi2= 5.9
% Black, (n) 9.7% (3) 15.9% (10) 19.7% (14) 13.8% (13) – –
% Hispanic, (n) 9.7% (3) 17.5% (11) 14.1% (10) 14.9% (14) – –
% Other, (n) 6.5% (2) 0.0% (0) 10.0% (7) 2.1% (2) – –

HIV Disease Characteristics
Est. Duration of Infection (yrs), mean (SD) – – 16.9 (8.8) 17.6 (8.7) 0.495 t=0.5
Current CD4a, Median [IQR] – – 669.5 [495.0, 858.8] 564 [351.8, 821.0] 0.216 t= -1.3
Nadir CD4b, Median [IQR] – – 200 [60, 411] 105 [19.8, 255.0] 0.004 t= -2.9
Det. Plasma VLc, % with (n) – – 11.4% (8) 2.1% (1) 0.081 FET
AIDS Status,% with (n) – – 54.9% (39) 68.6% (35) 0.127 Chi2= 2.3
On ARTc, % on (n) – – 94.3% (66) 98.0% (49) 0.316 Chi2= 1.0

Mood/Substanced, % with (n)
LT MDD dx 29.0% (9) 16.4% (10) 51.8% (42) 42.0% (21) <0.001 Chi2= 29.4 C > All; D > B
LT Alcohol dependence dx 22.6% (7) 3.3% (2) 31.4% (22) 30.0% (15) <0.001 Chi2= 18.1 B < All
LT Cannabis dependence dx 0.0% (0) 1.6% (1) 20.0% (14) 4.0% (2) <0.001 Chi2= 20.8 C > All
LT Any Other dependence dx 19.4% (6) 4.9% (3) 50.0% (35) 40.0% (20) <0.001 Chi2= 35.5 B < C, D

Questionnaires, Mean (SD)
Health-Related Quality of Life (HRQoL)
MOS PCS-36d 76.4 (21.8) 87.9 (15.5) 56.3 (27.2) 80.3 (17.4) <0.001 F=22.9, df =3, 90.1 C < All
MOS MCS-36e 75.0 (15.9) 85.6 (11.6) 53.5 (24.8) 84.7 (12.1) <0.001 F=34.2, df =3, 94.4 C < All; A < B, D

Positive Psychological Factors
Self-Rated Successful Agingf 7.6 (0.9) 7.8 (1.8) 6.4 (2.3) 8.4 (1.4) <0.001 F=12.3, df =3, 111.2 C < All; A < D
Resiliencef 30.8 (5.5) 33.6 (6.5) 27.2 (8.3) 33.0 (5.3) <0.001 F=10.1, df= 3, 101.4 C < B, D
Gritf 3.7 (0.4) 4.0 (0.4) 3.3 (0.6) 3.9 (0.5) <0.001 F=20.4, df= 3, 98.5 C < All; A < B

Note:Welch's ANOVA run for variables reporting means (SD); Welch's t-test run for continuous post-hoc tests; Chi2= Pearson Chi2 Test; FET=Fisher's Exact; For D+
groups, cutoff scores ≥16 for high depressive symptoms on the Center for Epidemiological Studies-Depression Questionnaire; MDD=Major Depressive Disorder;
LT= Lifetime; Det. Plasma VL=Detectable Plasma Viral Load; MOS PCS-36=Medical Outcome Study Short-Form Health Survey, PCS=Physical Health Summary
Score; MCS=Mental Health Summary Score; high values= better scores for all questionnaires; significant post-hoc comparisons p < 0.008.

a n=116.
b n=121.
c n=118.
d n= 212.
e n= 210.
f n= 214.

Table 2
Depressive symptoms by HIV status.

CES-D questionnaire PLWH (n=122) HIV−(n=94) p-value Test statistic

Continuous Score, Mean (SD)a 19.3 (8.3) 14.9 (4.8) <0.001 t=4.9, df= 199.3
Elevated Score (D+ groups),% (n) 58.2% (71) 33.0% (31) <0.001 Chi2= 13.6
Age 36–45 yrs 61.5% (24) 17.9% (5) <0.001 FET
Age 46–55 yrs 62.8% (27) 47.1% (16) 0.167 Chi2= 1.9
Age 56–65 yrs 50.0% (20) 31.3% (10) 0.109 Chi2= 2.6

Note: Welch's t-test run for variable reporting means (SD); Chi2= Pearson Chi2 Test.
FET= Fisher's Exact; CES-D=Center for Epidemiological Studies-Depression Questionnaire.

a Higher=more depressive symptoms.
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contrast, only the youngest HIV− group had relatively low rates of
elevated depressive symptomology, with higher rates in older cohorts.
This is consistent with research estimating high prevalence of sub-
syndromal depression among middle-aged to older adults, especially
those with greater medical burden, disability, and lower social support
(Meeks et al., 2011). Overall the H+/D+ group reported the lowest
physical and mental HRQoL; however, the relationships between the
four groups differed depending on age cohort. While depressive
symptoms in PLWH consistently related to lower mental HRQoL across
ages, elevated depressive symptoms most prominently impacted phy-
sical HRQoL in the oldest H+/D+ group. These findings are consistent
with prior studies that have reported a correlation between worse
HRQoL and depression among PLWH (Amini Lari et al., 2013; Mekuria
et al., 2015). However, our novel findings highlight that the relation-
ship between depression, age and HRQoL differs for mental components
compared to physical components.

Importantly, there were no differences on HRQoL or positive psy-
chological factors between the two non-elevated depressive symptom
groups (H+/D− and H−/D−). Similar to prior research, the H+/D−
group reported comparable grittiness, resilience, and successful aging
to the H−/D− group, which indicates that in the absence of elevated
depressive symptoms PLWH rate themselves as having favorable posi-
tive psychological factors (Moore et al., 2018a). In the oldest age
decade, the H+/D− group had the highest positive psychological

factors, suggesting an important relationship between these positive
psychological factors and being able to live a relatively long, non-de-
pressed life as a person living with HIV. Hence, positive psychological
factors may be protective for PLWH. Individuals’ subjective health
ratings may provide valuable insight to their overall well-being, as
previous studies have shown an association between reported worse
health ratings and an increased risk of mortality (DeSalvo et al., 2006).
This finding may also reflect a potential “survivor effect” given that
these older individuals have had HIV for longer and as long-term sur-
vivors, may view living with HIV more positively (e.g. aging more
successfully) compared to prior expectations.

This study has strengths in its multi-cohort design methodology that
allows us to examine the combined effects of HIV and depression on
HRQoL across age cohorts; there are also some limitations, however.
For example, we were not able to address questions regarding the onset
of depressive symptoms in relation to HRQoL or the positive psycho-
logical factors. The cross-sectional nature of the current data analyses
prevents any causal attributions. For instance, depression may lead to
less resilience and grit or vice versa. Like prior studies (Hinkin et al.,
2001; Milanini et al., 2017), we found a higher proportion of elevated
depressive symptoms among PLWH, and individuals with elevated de-
pressive symptoms reported lower HRQoL and positive psychological
factors. There may be other factors related to depression and acquiring
HIV (e.g., social stigma) not captured by our present variables that may

Fig. 1. Note: For depression groups, cutoff scores≥16 for high depressive symptoms on the Center for Epidemiological Studies-Depression Questionnaire; significant
post-hoc comparisons shown by the bars, p < 0.008.

Fig. 2. Note: For depression groups, cutoff scores ≥16 for high depressive symptoms on the Center for Epidemiological Studies-Depression Questionnaire;
SRSA=Self-Rated Successful Aging; significant post-hoc comparisons shown by the bars, p < 0.008.
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account for the difference in depressive symptoms by HIV status. An-
other limitation is the small sample size per group, especially within the
H−/D+ group. Furthermore, the sample, particularly the within the
PLWH groups, was predominantly male and these results may not be
generalizable to females. However, within the United Sates the majority
of middle-aged to older PLWH are male; thus, our study cohort is si-
milar to the broader characteristics of PLWH in the U.S. (Centers for
Disease Control and Prevention, 2016).

Given the negative consequences of depression in PLWH, it is im-
portant to identify those in greatest need of treatment. Prior work has
highlighted the usefulness of cognitive behavioral therapy for depres-
sion treatment among PLWH, even in those with advanced HIV disease
(Wiles et al., 2013). Furthermore, meta-analytic work has shown psy-
chotherapeutic interventions (e.g., cognitive behavioral therapy and
cognitive behavioral stress management) reduce depressive symptoms
in PLWH, which in turn may lead to improved psychiatric and medical
outcomes (Sherr et al., 2011; Walkup et al., 2008). With this said, older
PLWH are less likely to be engaged in behavioral health treatment for
depression than younger PLWH, highlighting the need to address un-
derlying factors contributing to the lack of adequate mental health
treatment among older PLWH (Moore et al., 2017a; Zanjani et al.,
2007). However, increasing or improving positive psychological factors
may provide one potential avenue to mitigate depressive symptoms.

6. Conclusion

Overall, our findings suggest that PLWH aged 36–45 years may be
especially vulnerable to elevated depression symptomatology as com-
pared to age-matched persons without HIV. We also found that elevated
depressive symptoms related to worse HRQoL and lower positive psy-
chological factors, particularly among PLWH. Conversely, PLWH
without elevated depressive symptoms reported comparable HRQoL
and positive psychological factors to other HIV/depression status
groups. In fact, older PLWH without elevated depressive symptoms had
the highest self-rated successful aging compared to other groups. These
results suggest that depressive symptoms may have a particularly ne-
gative impact on HRQoL and positive psychological factors among
PLWH. The current work highlights the complexities of depression
across the lifespan and the need for depression treatment to improve
overall quality of life and well-being among PLWH.
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