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ABSTRACT
For people living with HIV (PLHIV) who can access lifesaving treatment, HIV has become a chronic
lifelong condition; however, PLHIV have more mental and somatic comorbidities than their HIV-
negative peers. In this cross-sectional study, we assessed the prevalence of mental distress and
identified factors associated with major depression among 244 well-treated PLHIV residing in
Norway. Participants completed validated questionnaires covering mental and somatic health.
The prevalence of mental distress, defined as a score on the Hopkins Symptom Check List-25
>1.75, was 32%, and that of symptoms of major depression, defined as a score on the Beck
Depression Inventory-II ≥20, was 15%. The factors associated with major depressive symptoms
identified using logistic regression were risk of drug abuse (adjusted odds ratio (AOR) 15.1, 95%
confidence interval (CI) 3.28, 69.3), fatigue (AOR 12.5, 95% CI 3.90, 40.0), trouble sleeping (AOR
7.90, 95% CI 2.85, 21.9), African origin (AOR 3.90, 95% CI 1.28, 11.9), low education (AOR 3.31,
95% CI 1.18, 9.30), and non-disclosure (AOR 3.22, 95% CI 1.04, 10.0). Our findings indicate that
the prevalence rates of mental distress and major depressive symptoms are higher among well-
treated PLHIV residing in Norway than in the general population. These conditions are under-
diagnosed and under-treated, and increased awareness is needed.
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Introduction

HIV has changed from being a deadly disease to a
manageable chronic disease for those having access
to lifesaving highly active antiretroviral therapy
(HAART). Consequently, the life expectancy gap
between people living with HIV (PLHIV) and their
HIV-negative peers has narrowed (Lohse & Obel,
2016). Despite the increased life expectancy among
PLHIV, a difference in comorbidity-free years between
PLHIV and uninfected adults has been reported (Mar-
cus et al., 2020). The combination of immunosenes-
cence and HIV-associated inflammation is implicated
in the higher comorbidity rates among PLHIV com-
pared with the general population (Deeks, 2011).
Non-infectious comorbidities such as cardiovascular
disease, hypertension, bone fractures, renal failure, dia-
betes mellitus, and neurocognitive disorders occur at
higher rates among PLHIV (Deeks & Phillips, 2009;
Guaraldi et al., 2014; Lerner et al., 2020; Shah et al.,
2002; Vance et al., 2011).

Mental disorders are among the leading causes of the
global health-related burden, and depressive and
anxiety disorders are leading contributors to this burden
(CMDC, 2021). In Norway, between 15% and 25% of
the general adult population will meet the criteria for
a mental disorder within a year, about 15% will have
an anxiety disorder, and 10% a depressive disorder
(NIPH, 2016). An older study by Sandanger and col-
leagues, that used the Hopkins Symptom Checklist-25
(HSCL-25) found a 15% prevalence of mental distress
(Sandanger et al., 1999).

Mental health problems occur more frequently
among PLHIV and mental health impairments can
impact each step in the HIV care continuum from diag-
nosis to achieving viral suppression (Remien et al.,
2019). Depression is the most common co-occurring
neuropsychiatric condition among PLHIV (Nanni
et al., 2015), and a two times greater risk has been
reported for PLHIV compared with seronegative people
(Ciesla & Roberts, 2001). The prevalence of depression
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among PLHIV varies widely and has been reported to be
as high as 80%, depending on the study location and
diagnostic instruments used (Sherr et al., 2011). A
study from Aarhus, Denmark, reported prevalence
rates of 38% for symptoms of depression and 26% for
major depression among PLHIV, and highlighted that
depression is an under-diagnosed condition (Rodkjaer
et al., 2010). Bing and colleagues reported a prevalence
of 38% for depression and generalised anxiety disorder
among American PLHIV (Bing et al., 2001). A systema-
tic review of mental illness among PLHIV residing in
sub-Saharan Africa showed high prevalence levels; all
but one study cited in this review noted a prevalence
of 19% or higher (Breuer et al., 2011).

Links between HIV and depression have been pro-
posed, including a biological model and a psychological
model, and the predictors of depression among PLHIV
seem to be multifactorial (Nanni et al., 2015).

To our knowledge, this is the first study to examine
the prevalence of mental distress and factors associated
with depressive symptoms among well-treated PLHIV
residing in Norway.

Materials and methods

The cross-sectional survey included 244 adult PLHIV
from the outpatient clinic at the Hospital of Southern
Norway (SSHF) and University Hospital of North Nor-
way (UNN), in 2014–2015. This number represents
slightly less than 10% of the PLHIV in Norway (Berger-
sen, 2016). The survey used validated instruments: the
Chalder Fatigue Questionnaire (CFQ), 36-Item Short
Form Health Survey (SF-36), HSCL-25, Beck’s
Depression Inventory-II (BDI-II), 16-item Post Trau-
matic Stress Scale (PTSS-16), Alcohol Use Disorder
Identification Test (AUDIT), and Drug Use Disorder
Identification Test (DUDIT). One additional question-
naire covering sociodemographic variables was also
included. The questionnaires were read, and the partici-
pants’ answers were recorded by a trained nurse using
an interpreter if needed. Those incapable of answering
the questions because of cognitive impairment or severe
mental disorders were excluded from the study, as pre-
viously described (Langseth et al., 2022; Skogen et al.,
2023).

The widely used HSCL-25 was used to explore
anxiety and depression (Derogatis et al., 1974). It has
10 items relating to anxiety symptoms and 15 items
relating to depression. The response options for the
items range from 1 to 4: “not at all”, “a little”, “quite a
bit”, and “extremely”. The mean sum scores for the 10
anxiety items and the 15 depression items, and a total
score (average of all 25 items) were calculated. The

subscale scores were calculated in a similar manner
for anxiety and depression. The HSCL-25 is a validated
questionnaire and its usefulness as a screening tool in
various settings, including in PLHIV, has been reported
(Kaaya et al., 2002).

The BDI-II was completed by participants with an
HSCL-25 score above 1.75 to strengthen the likelihood
that symptoms of major depression were present. The
BDI-II is a 21-question inventory designed to measure
the severity of depression. It comprises four statements
over the time frame of the previous 2 weeks. Each
response is scored 0–3, and the responses are summed
to yield a score of 0–63; higher scores indicate more
severe depressive symptoms (Beck et al., 1993; Beck
et al., 1998). The BDI-II scores were used to classify
the participants into four categories: minimal
depression (group 1), mild depression (group 2), mod-
erate depression (group 3), and severe depression
(group 4) using cut-offs of <14, 14–19, 20–29 and >29,
respectively. In this study, groups 3 and 4 were merged
into one group, labelled as symptoms of major
depression (score ≥20). Participants who scored <1.75
on the HSCL-25 or <20 on the BDI-II were labelled as
no symptoms of major depression, as used in a similar
study (Rodkjaer et al., 2010).

Statistical analyses were performed using SPSS for
Windows (version 28). Continuous variables are pre-
sented as mean with standard deviation and categorical
variables as numbers and percentages. Comparisons
between two groups were analysed using the chi-
squared test for categorical variables and independent
samples t-test for continuous variables.

Logistic regression model was used to examine associ-
ations between the independent demographic-, psycho-
logical- and clinical variables and major depression.
The independent variables were chosen based on signifi-
cant associations of major depression and associates
reported in previous studies (Feuillet et al., 2017; Jallow
et al., 2015; Nanni et al., 2015; Rodkjaer et al., 2010;
Slot et al., 2015). Forward and backward logistic
regression models were used, with and without age and
gender as possible cofounding variables, to test for result
consistency in the final model. The variables post-trau-
matic stress disorder (PTSD) and received psychiatric
treatment were omitted because of collinearity with the
dependent variable. The last step of the final forward
regression model made up of six independent variables
is presented as adjusted odds ratios. The unadjusted
odds ratios were calculated and are presented for com-
parison. The level of significance was set at p < 0.05.

The study was approved by the Regional Committee
for Medical Research Ethics in Norway (ref: 2011/1925
REK Nord).
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Results

A total of 279 PLHIV from the outpatient clinics at
UNN and SSHF were eligible to participate in this sur-
vey. Ten were excluded because of cognitive impair-
ment or severe mental disorders, (eight men and two
women; seven native Norwegians and three not Nor-
wegian born), and 24 declined or otherwise did not
participate (14 men and 10 women, 11 Norwegian
and 13 not Norwegian born). One did not complete
the BDI-II. A final total of 244 PLHIV were included
in this study, 136 patients from UNN and 108 patients
from SSHF. The mean age in the study population was
43.8 (SD 11.7) and the male:female ratio was 1.05
(Table 1).

Among the PLHIV, 77 (32%) had a mean HSCL-25
score >1.75, indicating mental distress. The partici-
pants with mental distress performed the BDI-II, 25
(10%) and classified as mild depression, 15 (6%),
moderate depression, and 21 (9%) severe depression.
However, the depression HSCL-25 subscale (score
>1.75) identified depression among 37% (90/244)
and anxiety among 26% (64/244) of participants
(data not shown).

Participants classified with symptoms of major
depression (BDI-II ≥20) were more likely to be living
alone (67% vs 50%, p = 0.057), to be unemployed (28%
vs 9%, p < 0.001), to smoke (50% vs 26%, p = 0.003), to
be at risk of drug abuse (25% vs 5%, p < 0.001), to be
at risk of alcohol abuse (30% vs 13%, p = 0.017), and
to have non-disclosure of HIV status (36% vs 19%, p
= 0.023) (Table 1). Among the 36 participants classified
with symptoms of major depression, 19 (53%) were of
African origin and all were from the sub-Saharan area
(12 women and seven men). Thirteen (36%) of the par-
ticipants with symptoms of major depression had never
received psychiatric treatment, and eight of them (62%)
were African born (five women and three men) (data
not shown). None of the participants from Asian
countries had symptoms of major depression (Table 1).
All 16 participants with PTSD identified with the
PTSS-16 questionnaire had symptoms of major
depression (Table 1).

The adjusted factors associated with symptoms of
major depression, identified by logistic regression
model, were African origin (adjusted odds ratio
(AOR): 3.9, 95% confidence interval (CI): 1.28, 11.9),
low education level (AOR: 3.31, 95% CI 1.2, 9.3), risk
of drug abuse (AOR: 15.1, 95% CI 3.3, 69.3), non-dis-
closure of HIV status (AOR: 3.2, 95% CI 1.0, 10.0), trou-
ble sleeping (AOR: 7.9, 95% CI 2.3, 21.9), and being
fatigued (AOR: 12.5, 95% CI 3.9, 40.0) (Table 2).

Discussion

In this cross-sectional survey of 244 well-treated PLHIV
residing in Norway, 15% had symptoms of major
depression. PLHIV with symptoms of major depression
were more likely to be unemployed, to have body pain,
to have trouble sleeping, PTSD, non-disclosure of HIV
status, to smoke and to be at risk of drug and alcohol
abuse. Anxiety was also prevalent in this study popu-
lation, and about one-quarter of participants were
regarded as having anxiety based on the HSCL-25 sub-
scale score. Although anxiety and depression are com-
mon among PLHIV, determining the prevalence
across studies is difficult because of the use of different
diagnostic criteria and settings. We used the HSCL-25
as a screening tool to identify mental distress and
found that 32% of the participants had a score above
the 1.75 cut-off. However, 37% showed symptoms of
depression at some level, as indicated by the HSCL sub-
scale. Symptoms of depression were observed among 61
(25%) participants using BDI-II.

In this study, symptoms of mental distress and
depression were only measured using self-reporting
questionnaires (HSCL-25 and BDI-II). While the psy-
chometric properties of the BDI-II all over have been
found relatively sound both for research and clinical
purposes (Wang & Gorenstein, 2013), several studies
have found the sensitivity and positive predictive diag-
nostic value of HSCL-25 to be relatively weak. In a Nor-
wegian two-stage survey, mental health problems were
measured by the HSCL-25 and the Composite Inter-
national Diagnostic Interview (CIDI). Only 46% of the
present CIDI diagnoses were predicted by the HSCL-
25 and the two instruments to a large extent identified
different cases. However, the HSCL-25 proved suitable
for selecting individuals who were diagnosed with
depression (Sandanger et al., 1998) – for which purpose
it was used in our study.

In two studies from Denmark performed in 2005 and
2013, the prevalence rates of depression were 38% and
35%, and major depression was 26% in both studies
(Rodkjaer et al., 2010; Slot et al., 2015). These rates are
higher than those found in our study of PLHIV. How-
ever, similar to our study, Rodkjaer and colleagues
(Rodkjaer et al., 2010) found that depression was under-
diagnosed among PLHIV. Similar results have been
reported by Asch et al. (2003). The provision of ade-
quate HIV care requires the ability to identify mental
health impairment and offer proper treatment. Other
studies have found higher prevalence of depression in
PLHIV residing in Europe than in the general popu-
lation; a French study found a prevalence of 28% of
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major depressive episodes among PLHIV(Feuillet et al.,
2017) and a Swedish study reported 3–4 times higher
age-adjusted odds of being diagnosed with depression
and three times higher odds of anxiety among men,
and 1.6–2 times higher age-adjusted odds of depression
and anxiety disorders among women (Jallow et al.,
2015). We also found a high prevalence of anxiety in
our study, as found in other studies (Gonzalez et al.,
2012; Ivanova et al., 2012). In our study, all patients
with PTSD were classified as having symptoms of
major depression. A link between PTSD and HIV has
been reported (APA, 2012).

We found an association between being at risk of
drug abuse and symptoms of major depression among
the PLHIV. It is well documented that people with a

substance use disorder also are at risk of mental health
conditions such as depression (Anagnostopoulos et al.,
2015; Levintow et al., 2018; Li et al., 2014; Li et al.,
2015). However, this association was not identified
among our PLHIV at risk of alcohol abuse in the
adjusted model. It is important to focus on mental
health issues among PLHIV with substance use disorder
to prevent HIV transmission and to improve HIV care
(Levintow et al., 2018; Mellins et al., 2009).

Fatigue was another factor associated with symp-
toms of major depression in the PLHIV in our study.
The prevalence of fatigue ranges from 33% to 88% in
different international studies (Barroso & Voss, 2013;
Jong et al., 2010; Payne et al., 2013; Perazzo et al.,
2017), and a prevalence of 39% of PLHIV residing in

Table 1. Demographic characteristics of the study sample (N = 244).

Total

No symptoms of major
depression

Symptoms of major
depression

n = 244 n = 208 (85%) n = 36 (15%) p

Demographics
Age (yr), (18–77), mean (SD) 43.8 (11.7) 44.1 (12.3) 42.1 (9.9) .475
Male, n (%) 130 (53%) 108 (52%) 22 (61%) .308
Native origin .032*
African, n (%) 100 (41%) 81 (39%) 19 (53%) .119
European, n (%) 16 (6.5%) 14 (7%) 2 (6%)
American, n (%) 9 (4%) 6 (3%) 3 (8%)
Asian, n (%) 38 (15.5%) 38 (18%) 0 (0%)
Norwegian, n (%) 81 (33%) 69 (33%) 12 (33%)

Hospital of Southern Norway 108 (44%) 86 (41%) 22 (61%) .027*
Have children, n (%) 146 (60%) 127 (61%) 19 (53%) .349
Living alone, n (%) 127 (52%) 103 (50%) 24 (67%) .057
Unemployed, n (%) 28 (12%) 18 (9%) 10 (28%) .000*
Low education level <13 yr, n (%) 141 (58%) 116 (56%) 25 (70%) .125
Smoker, n (%) 71 (29%) 53 (26%) 18 (50%) .003*
Risk of drug abuse, n (%) 19 (8%) 10 (5%) 9 (25%) .000*
Risk of alcohol abuse, n (%) 36 (15%) 26 (13%) 10 (30%) .017*
HIV related
Anti-retroviral treatment, n (%) 228 (93%) 193 (93%) 35 (97%) .321
HIV viral load >50 copies/mL, n (%) 33 (14%) 30 (14%) 3 (8%) .324
CD4+ < 0.2 × 109/L 16 (7%) 14 (7%) 2 (6%) .793
CDC 1993 Category B and C, n (%) 57 (23%) 51 (25%) 6 (11%) .304
HIV-diagnosed (yr), (0–32), mean (SD) 9.4 (8.0) 9.4 (7.3) 9.7 (8.1) .564
Non-disclosure, n (%) 53 (22%) 40 (19%) 13 (36%) .023*
Somatic
Hepatitis C antibody, n (%) 28 (11%) 22 (11%) 6 (17%) .290
Somatic comorbidity, n (%) 54 (22%) 47 (22%) 7 (20%) .674
Body pain (1–10), mean (SD) 4.2 (3.0) 3.7 (2.9) 6.5 (2.8) .000*
Psychological
Trouble sleeping, n (%) 63 (26%) 38 (18%) 25 (74%) .000*
Received psychiatric treatment, n (%) 74 (30%) 51 (25%) 23 (64%) .000*
Post-traumatic stress disorder, n (%) 16 (7%) 0 (0%) 16 (46%) .000*
Fatigued, n (%) 93 (38%) 146 (70%) 31 (86%) .000*
HSCL-25, mean (SD) 1.6 0.6 1.5 0.4 2.6 0.5
HSCL-25_Anxiety, mean (SD) 1.5 0.5 1.4 0.4 2.4 0.6
HSCL-25_Depression, mean (SD) 1.7 0.6 1.5 0.4 2.8 0.6

Notes: Mental health and quality of life among people living with HIV in Northern and Southern Norway, 2014–2015. HSCL-25: Hopkins Symptoms Checklist-25
(range 1–4) performed to identify those at risk of mental distress (n = 76); BDI-II: Beck’s Depression Inventory version 2 (range 0–63); Not major depression:
BDI-II <20 or HSCL-25 < 1.75; Major depression: BDI-II ≥20; Southern Hospital of Norway (1) University Hospital of North Norway (0); CD4+: number of T
lymphocytes bearing the CD4 + receptor (range 0.1–1.8); Post-traumatic stress disorder: 16-item Post Traumatic Stress Scale >2.5 (range 0–4); Risk of
drug abuse: Drug Use Disorder Identification Test >6 (m) and >1 (w) (range 0–44); Risk of alcohol abuse: Alcohol Use Disorder Identification Test >8 (m)
> 6 (w) (range 0–40); Fatigued: Chalder Fatigue Scale >4 (range 0–11). Continuous variables are presented as the mean and standard deviation (SD) and
categorical variables as number and percentage (%). The chi-squared was used to compare differences in categorical variables and Student’s t-test to com-
pare differences in continuous variables.

*Significant at the 5% level.
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Norway has been reported earlier in the same study
cohort (Langseth et al., 2022). The association between
fatigue and major depression has also been reported in
international studies (Ferrando et al., 1998; Millikin
et al., 2003; Wagner & Rabkin, 2000). Future research
is needed to develop and evaluate instruments to
differentiate depression-related fatigue from fatigue
that may reflect underlying disease (Millikin et al.,
2003).

Trouble sleeping was the third factor associated with
symptoms of major depression among the PLHIV in
our study. The association between sleep disorders and
depression has also been reported previously (Daubert
et al., 2022; Gutierrez et al., 2019). Sleep disorders are lar-
gely undiagnosed and untreated, and it is important to be
aware of the connection between depression and sleep
disorders (Gutierrez et al., 2019). Therefore, screening
for sleep problems should be part of routine HIV care.

The continent of origin was associated with symp-
toms of major depression among PLHIV residing in
Norway. In the multivariate analysis, it was associated
with an African origin. All the participants from Africa
came from the sub-Saharan area, an area with a dispro-
portionately concentrated burden of the global HIV epi-
demic (Dwyer-Lindgren et al., 2019). We noted that

many of the people with symptoms of major depression
who originated from Africa had not been diagnosed
correctly nor had they received psychiatric treatment.
Therefore, it advocates that this group needs more
attention regarding mental health. The paucity of
knowledge regarding the healthcare experiences and
needs of African immigrants in the U.S.A. has recently
been highlighted in a scoping review by Omenka and
colleagues (Omenka et al., 2020). A recent qualitative
study by Ojikutu et al. explored the psychosocial and
mental health challenges of African-born women living
with HIV in the U.S.A. reported that the psychological
and mental health needs were largely unmet (Ojikutu
et al., 2018). Feuillet and colleagues found a 28% preva-
lence (range 11–56%) of major depressive events among
PLHIV residing in France and that the prevalence of
depression differed according to the place of origin
(Feuillet et al., 2017). In our study, there were no indi-
viduals residing in Norway born in Asia where we ident-
ified a major depression. People residing in Norway who
were born in Asia are often of Thai origin and married
to Norwegians. This is in contrast to PLHIV residing in
Norway with an African origin, who are often immi-
grants and asylum seekers.

In our study, symptoms of major depression were
associated with a low education level, defined as <13
years of education. For people residing in Norway,
this low level of education is associated with low
income. Despite Norway’s participation in the Scandi-
navian healthcare system, which is built on the principle
of universalism and the aim to provide equal access to
services regardless of social class, income, or place of
residence (Magnussen, 2009), there are inequalities in
Norwegian society. Two Danish studies by Slot and
Rodkjaer also identified that being in a difficult financial
situation was associated with depression among PLHIV
(Rodkjaer et al., 2010; Slot et al., 2015).

Finally, we found that non-disclosure of HIV status was
associated with depression, and this phenomenon seems
to be a global phenomenon among PLHIV. In a study
from the U.K., Daskalopoulou and colleagues reported a
similar association between non-disclosure of HIV status
and psychological factors (Daskalopoulou et al., 2017).
Unfortunately, we did not use a validated instrument for
assessing HIV stigma in our study population, although
it is known that stigma and non-disclosure are closely
related, and we could not use these data to explore the
non-disclosure of HIV participants further.

Strengths and limitations

The strengths of our study are the high response rate,
the fact that few participants were excluded, and that

Table 2. Logistic regression of factors associated with symptoms
of major depression (N = 244).

Crude Odds Ratio Adjusted Odds Ratio

OR 95% CI p AOR 95% CI p

African origin 1.75 (0.86,
3.57)

.122 3.90 (1.28,
11.9)

.017*

Hospital of Southern
Norway

8.92 (4.76,
16.7)

.000*

Living alone 2.04 (0.97,
4.29)

.061

Unemployed 4.06 (1.69,
9.74)

.002*

Low education level 1.80 (0.84,
3.85)

.129 3.31 (1.18,
9.30)

.023*

Smoker 2.93 (1.42,
6.03)

.004*

Risk of Drug abuse 6.60 (2.46,
17.7)

.001* 15.1 (3.28,
69.3)

.000*

Risk of Alcohol
abuse

2.69 (1.17,
6.22)

.020*

Non-disclosure 2.37 (1.11,
5.09)

.023* 3.22 (1.04,
10.0)

.043*

Body pain 7.95 (3.53,
17.9)

.000*

Trouble sleeping 10.2 (4.61,
22.4)

.000* 7.90 (2.85,
21.9)

.000*

Fatigued 14.6 (5.42,
39.3)

.000* 12.5 (3.90,
40.0)

.000*

Constant

Notes: Mental health and quality of life among people living with HIV in
Northern and Southern Norway, 2014–2015. OR: crude odds ratio; AOR:
adjusted odds ratio; CI: confidence interval; Major depression: Beck’s
Depression Inventory version 2 score ≥20, Low education level: < 13
years of school; Body Pain: OR per 1-unit increase (scale 1–10). AOR: for-
ward logistic regression, final step shown.

*Significant at the 5% level.
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no variables were missing from the regression analyses.
Recruitment through scheduled clinical follow-ups and
data collection by trained nurses likely increased the
data accuracy compared with data obtained from self-
referral and self-report. The inclusion of PLHIV in Nor-
way who do not speak the national language and people
with poor reading and writing skills likely helped to
improve the study’s external validity.

One limitation is that the use of the cross-sectional
design means that causality cannot be established.
Another limitation is the number of variables that
could be entered into the final regression model because
with 244 participants some estimates had wide confi-
dence intervals. To limit the possible effects of con-
founding variables, all variables identified previously
as confounders and predictors were adjusted in the
final regression model (Skogen et al., 2023).

Conclusions

In this sample of PLHIV residing in Norway, 31% had
mental distress and 15% had symptoms of major
depression. These rates are much higher than the esti-
mated prevalence rates in the general population. The
strongest factors associated with symptoms of major
depression were drug abuse, fatigue, trouble sleeping,
African origin, low education level, and non-disclosure
of HIV status. Despite the improvements in HIV care,
this PLHIV population would benefit from a greater
focus on prevention, diagnostic, and treatment strat-
egies for those experiencing mental distress.
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