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Abstract 

Background  

Psychological distress includes a broader range of experiences, varying from less severe symptoms of 

depression and anxiety to severe psychiatric disease. Global estimates for depression and anxiety in 2017 

were 3.4, and 3.8%, respectively. While for people living with HIV were 16% and 33%, respectively.  

Objective 

We aimed to determine the prevalence of psychological distress by gender and associated characteristics 

in patients living with HIV.  

Methods 

Cross-sectional study conducted within the Spanish HIV Research Network CoRIS. Participants were 

interviewed by telephone between 2010 and 2014 about their psychological distress, socio-demographics, 

drug consumption, self-perceived health, and combined antiretroviral therapy (cART) adherence. 

Laboratory tests and medical history details were collected from CoRIS. Logistic regression was used to 

identify characteristics associated with psychological distress.  

Findings  

We interviewed 99 women and 464 men, both living with HIV. A greater proportion of women (51, 

51.5%) reported psychological distress than men (179, 38.6%; P<0.01). Non-adherence to cART (OR 4.6 

and 2.3, 95% CI 1.4‒15.1 and 1.3‒4.2) and non-use of cART (8.4 and 1.8, 2.2‒32.4 and 1.1‒2.8) were 

related to psychological distress in women and men, respectively. Spending little time in leisure-based 

physical activity was related to psychological distress in women (3.1, 1.1‒9.0). Living alone (2.0, 1.3‒

3.0) and being unemployed (2.3, 1.4‒3.6) were related to psychological distress in men.  

Conclusions and Clinical implications 

As people living with HIV have a high prevalence of psychological distress, their regular screening 

appointments should include psychological assessment. A gendered approach is needed to detect and 

manage psychological distress. 
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Summary box 

What is already known about this subject? 

 Psychological distress is highly prevalent in people living with HIV (12-16% screen for 

symptoms of depression and 33% for symptoms of anxiety). 

 Psychological distress relates to poor adherence to combined antiretroviral therapy (cART). 

 Women have higher rates of most affective disorders than men, and men have higher rates of 

substance use disorders and antisocial personality disorder than women. 

 When clinicians are aware of a history of mental illness they avoid prescribing efavirenz because 

it can aggravate these symptoms, and instead use a protease inhibitor or other drug. 

What are the new findings? 

 Less time spent on leisure-based physical activity was a factor for psychological distress in 

women. 

 Living without a partner and being unemployed were associated with psychological distress in 

men. 

 Non-adherence or non-use of cART, and poor self-perceived health were related to 

psychological distress in women and men. 

 We did not find association between psychological distress and antiretrovirals. However, we did 

find a non-significant association between atazanavir and psychological distress. 

How might it impact on clinical practice in the foreseeable future? 

 Women and men living with HIV who report poor self-perceived health or non-adherence to 

cART should be tested to rule out psychological distress. Based on the findings, including 

psychological assessment of distress in the regular screening appointments for those living with 

HIV could help ensure timely interventions for 5 out of 10 women and 4 out of 10 men.  

 As patients not prescribed or not adhering to cART had higher risk for psychological distress, 

and no antiretroviral was associated with psychological distress, interventions to improve cART 

adherence may also help to manage psychological distress. We consider the provision of 
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psychological, social work, and biomedical follow-up for people living with HIV to be 

fundamental in ensuring comprehensive treatment 
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TEXT 

Background 

Psychological distress describes unpleasant feelings and emotions that interfere with daily living 

activities. Sadness, anxiety, depression, distraction, and symptoms of mental illness are manifestations of 

psychological distress. Psychological distress is highly prevalent in people living with HIV (e.g., a cross-

sectional study of 2863 patients from 15 countries in Western Europe and Canada found 16% screening 

for depression and 33% for anxiety, using the Hospital Anxiety and Depression Scale (HADS) 

questionnaire, 2010-2011)
1
  and is related to stigma,

2
 discrimination, fear of the disease, fear of death, 

poor quality of life, HIV disease progression (including death),
3 4

  and poor adherence to combined 

antiretroviral therapy (cART).
5-7

 Identifying which characteristics are associated with psychological 

distress will allow healthcare managers and policymakers to create targeted interventions. Although 

psychoactive treatment is effective, mental illness is underdiagnosed and undertreated in people living 

with HIV.
8
  

Psychological distress prevalence and presentation differs between women and men in the general 

population.
9
  Women receive more services for psychological distress in primary care settings than do 

men. Married women have higher mental-health-related admission rates to hospitals than married men. 

Women have higher rates of most affective disorders than men, and men have higher rates of substance 

use disorders and antisocial personality disorder than women.
9
  

Objective: In this study, we aimed to 1) determine the prevalence of psychological distress among 

women and men interviewed from a cohort of people living with HIV and 2) identify the characteristics 

associated with this distress. 
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Methods 

Study patients and ethical information 

Participants were recruited from a cohort of people living with HIV enrolled by the AIDS Research 

Network (CoRIS). CoRIS is a prospective, open, multicentre cohort of patients newly diagnosed with 

HIV who are over 13 years of age and naïve to antiretroviral treatment at cohort entry (eAppendix A). 

Each participant signs an informed consent form. CoRIS started to recruit patients in 2004. The cohort 

has been described in detail elsewhere.
10

  

Our cross-sectional study started in 2009. At the time, twenty-seven public hospitals and one sexually 

transmitted infections (STI) clinic were connected to CoRIS.
11

 Six of the hospitals and the one STI clinic, 

covering five Spanish regions between them, had available staff and agreed to participate in this study. 

Physicians from these centres offered the opportunity to participate in this study to their patients who 

were already included in CoRIS and were 18 years of age or over. 

The study was approved by the Institute of Health Carlos III Ethics Committee. Patients signed consent to 

participate (reference number: PI 45_2009) after they were informed of the nature of the study by 

clinicians and before the telephone interview.  

Data collection 

The outcome (psychological distress), socio-demographics, substance and drug consumption, self-

perceived health, and cART adherence data were collected in a single telephone interview administered 

by one trained researcher (LGT) between September 2010 and August 2014. LGT asked the participants 

questions from a structured questionnaire created for this study. LGT fulfilled the question set during the 

interview and produced a database with that information. 

Outcome 

We assessed psychological distress using the 12-item General Health Questionnaire (GHQ-12): 1. Able to 

concentrate, 2. Lost much sleep, 3. Playing useful part, 4. Capable of making decisions, 5. Under stress, 6. 

Could not overcome difficulties, 7. Enjoy normal activities, 8. Face up to problems, 9. Feeling unhappy 

and depressed, 10. Losing confidence, 11. Thinking of self as worthless, and 12. Feeling reasonably 

happy. The GHQ-12 score has been validated for use in the general population in Spain and has been used 
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to estimate psychological distress in patients living with HIV.
12

 This tool has been used in the Spanish 

National Health Survey since 2006.  

During the telephone interview, participants were asked 12 questions about their symptoms and 

behaviours during the last month. Each item was rated on a 4-point scale (less than usual, no more than 

usual, rather more than usual, or much more than usual). A total score was obtained using a bimodal (0-0-

1-1) scoring method. Individuals scoring 3 or more (maximum 12) were classified as being in 

psychological distress. 

Potential risk factors collected during the telephone interview 

Information on socio-demographics, substance and drug consumption, self-perceived health, and cART 

adherence were collected during the telephone interview.  

Participants were asked their sex, age, origin, completed education level (education answers were then 

grouped into low and high), marital status, cohabitation, work status.  

Interviewees were asked about their monthly income, we included two categories (≤633€ or >633€ per 

month). We binned the eight categories for monthly household income collected in the Spanish into two 

categories, ≤900€ and >900€ (eTable 1) 

Participants were asked about their drug and substance consumption. They were asked about any 

psychoactive drug consumption at the time of interview (eTable 2) and their consumption of stimulant 

drugs in the last month. We grouped illegal and legal drugs for recreational consumption. Participants 

were asked how many standard units of alcohol they had consumed in the last week. 

Participants were asked to self-assess their health. Fair health status was grouped with poor self-assessed 

health following Spanish norms. Participants self-reported their leisure-based physical activity, and their 

cART adherence. The Simplified Medication Adherence Questionnaire (SMAQ) was used to assess 

adherence, as it has been validated for people living with HIV in Spain.
13

  

Cohort risk factors 

The managers of CoRIS merged the most up-to-date version of their dataset with our interview variables 

in September 2014. We used follow-up data collected at the latest date before each individual’s interview. 

All clinical, laboratory test, and therapeutic variables associated with HIV infection were collected from 
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the CORIS database. We obtained a) years since HIV diagnosis, b) HIV transmission route; c) HIV 

infection stage; d) CD4 cell count/µl; e) HIV RNA viral load copies/mL; and f) days on cART.  

Current use of cART was stratified into three levels for analysis: inhibitor, inhibitor family, and type of 

antiretroviral treatment. The five inhibitor families (and specific inhibitors) were nucleos(t)ide analogue 

reverse transcriptase inhibitors (NRTI), non-nucleoside analogue reverse transcriptase inhibitors 

(NNRTI), boosted protease inhibitors (PI/r), integrase inhibitors (INSTI), and CCR5 antagonists. We 

grouped antiretroviral treatment into two categories, the most prescribed triple therapy combining two 

NRTIs and one NNRTI against other less frequent inhibitor combinations. 

Statistical information  

Descriptive analysis  

Characteristics influencing psychological distress were modelled separately for women and men. 

Categorical variables were tested using the χ
2
 test or Fisher’s exact test. Student’s t-tests were used for 

continuous variables with a normal distribution, and the Mann–Whitney U test was used for other 

distributions. Continuous variables are summarised with the mean and standard deviation. Categorical 

variables are showed as absolute values and percentages. 

Missing data 

The CoRIS database was missing information due to the database update process.  These data were thus 

missing completely at random, which allowed us to use the multiple imputation technique to avoid the 

effects of the missing data.
14

 Fifty imputed datasets were created using chained equations and the 

outcome, HIV transmission category, and selected characteristics. We imputed the following variables: 

cohabitation, household income, years after HIV diagnosis, HIV transmission category, HIV infection 

status, CD4 counts, viral load, emtricitabine, nevirapine, efavirenz, atazanavir, and foscarnet. Zidovudine, 

lamivudine, abacavir, tenofovir, darunavir, lopinavir, saquinavir, raltegravir, dolutegravir, and maraviroc 

were not included because multicollinearity prevented a stable imputed model from being reached. The 

estimated parameters were combined using Rubin’s rules.  

Logistic regression analysis 
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We generated univariate logistic regression models unadjusted and adjusted by age, years after HIV 

diagnosis, and education level to identify the characteristics associated with psychological distress 

separately in women and men. The odds ratio (OR) and 95% confidence interval (CI) were used to 

measure association. Bootstrap logistic regression model method was used to get final adjusted models. 

We drew 100 bootstrap samples with replacement from the combined 50 imputed datasets. Collinearity 

between variables was assessed by the variance inflation factor (VIF). A backward procedure based on 

the Wald test was used to select significant variables. We omitted antiretrovirals from adjusted model to 

avoid collinearity with cART adherence. 

Sensitivity analysis 

Patients on psychoactive drugs were excluded in a sensitivity logistic regression analysis, as these drugs 

may indicate existing mental health problems.  

A trained medical statistician and epidemiologist (CG) conducted all analyses using SPSS v.22.0 and 

Stata v.13.1. We followed the STROBE (Strengthening the Reporting of Observational Studies in 

Epidemiology) statement to report this study. 
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Findings 

Study population  

We recruited and interviewed 563 individuals living with HIV from the CoRIS cohort. Clinical, 

laboratory test, and therapeutic variables associated with HIV infection were not available in the CoRIS 

database for 82 participants (14.6%).  

Almost one in five participants were women (99, 17.6%). Women (mean 40 years, SD 10) were older 

than men (mean 38 years, SD 10). 

Psychological distress 

More than half of the women (51, 51.5%, 95% CI: 41.2%-61.7%) were in psychological distress, whereas 

a third of the men were in psychological distress (179, 38.6%, 95% CI: 34.1%-43.2%). Table 1 shows 

summary statistics of the investigated characteristics of women and men living with HIV. 

Characteristics associated with psychological distress 

The univariable analysis indicated that lower monthly income, on psychoactive drugs, poorer self-

perceived health, and non-adherence to cART or non-cART use were associated with psychological 

distress in both women and men. Lower physical activity was also associated with psychological distress 

in women, but not men. Living alone, being unemployed, lower monthly income, lower household 

income (Table 1), consumption of stimulants and alcohol, primary infection or no symptoms, and shorter 

time on cART were related to psychological distress in men, but not women (Table 1).  

Antiretroviral therapies and inhibitors were not associated with psychological distress in women or men 

on cART, except for nevirapine and efavirenz in men (Table 2). Atazanavir was used more often by men 

with psychological distress than men without distress (P=0.06). 

Eight characteristics were included in the initial multivariable model of psychological distress in women 

living with HIV before adjustment, falling to four characteristics after adjustment: taking psychoactive 

drugs, reporting fair or bad health, reporting poor physical activity, and either not adhering to prescribed 

cART or not prescribed cART (Table 3). 

Ten characteristics were included in the initial multivariable model of psychological distress in men 

living with HIV before adjustment, falling to seven characteristics after adjustment (Table 3). We found a 
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higher likelihood of psychological distress among men living without a partner, who were unemployed, 

and who were taking psychoactive drugs (Table 3). As with women, psychological distress in men living 

with HIV was related to fair or bad health, and either not adhering to prescribed cART or not prescribed 

cART. Men with symptomatic illness but not AIDS (B stage) were less likely to experience psychological 

distress than men with a primary infection or no symptoms (A stage) (Table 3).  

A sensitivity analysis that excluded women on psychoactive drugs selected the same characteristics as the 

model of psychological distress in women living with HIV, although it excluded physical activity (OR: 

3.2; 1.0 to 10.1; P=0.052) (eTable 3). Similarly, the sensitivity analysis excluding male psychoactive drug 

users selected the same characteristics as the model of psychological distress in men living with HIV, 

although it excluded symptomatic vs. non-symptomatic HIV status. 
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Discussion 

This study investigated the prevalence of psychological distress among people living with HIV in Spain 

and identified characteristics that correlated with that distress, by gender. Sex ratio of ~5 men/1 woman 

found in our study reflects concentrated HIV sub-epidemics characterising European countries, confined 

mainly to individuals who engage in high risk behaviours, such as men who have sex with men and 

people who inject drugs. We found a higher prevalence of psychological distress among women living 

with HIV in Spain than men. Fewer characteristics were associated with psychological distress in women 

living with HIV (four characteristics) than in men (seven characteristics). Less time spent on leisure-

based physical activity was a factor for psychological distress in women, whereas living without a partner 

and being unemployed were associated with psychological distress in men. Both men and women 

correctly adhering to cART were less likely to experience psychological distress than those either not 

prescribed cART or prescribed but being inconsistent in taking cART.  

Our population of people living with HIV in Spain had twice the prevalence of psychological distress 

(51.5% women, 38.6% men) than the general Spanish population (24% women, 17% men in 2011/12) , 

with a higher prevalence in women than in men in both populations. A cohort of people living with HIV 

in Stockholm also showed a higher prevalence of psychological distress than the general population of 

Stockholm County.
15

  

We found that psychoactive drug consumption was associated with psychological distress in Spanish 

people living with HIV. The GHQ-12 questionnaire scores that indicated distress correlated with the 

participants who were undergoing treatment for a psychological condition, as was expected. Treatments 

for depression and psychological distress in people living with HIV help to reduce depressive symptoms 

and alleviate psychological distress, and are related to improve adherence to cART.
16

  

The consumption of psychoactive drugs is high in Spain. The biannual Spanish Household Survey on 

Alcohol and Drugs for 2013 reported that 27.6% of women and 16.8% of men aged 15–64 had used these 

drugs at least once in their lives, typically under medical prescription.
17

 Only 1.2% of users aged 15–64 

who reported consumption of psychoactive drugs in the last 12 months did not have a medical 

prescription for these drugs, and this subgroup reported worse self-perceived health than those taking the 

drugs following a medical prescription.  
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We expected worse self-perceived health and greater HIV disease progression to be associated with 

psychological distress. This was true for poor self-perceived health in both women and men living with 

HIV. However, men with symptomatic non-AIDS disease were less likely to report experiencing 

psychological distress. In contrast, a meta-analysis of 37 prospective cohort studies found that 

psychological distress was an important risk factor for HIV infection status.
18

 Our result may have been 

affected by the low number of men with symptomatic non-AIDS disease in our cohort. 

 We found that people living with HIV who reported exercising at least once a week were less likely to 

report psychological distress. As in the general population, people living with HIV who take part in 

moderate or vigorous physical activity have less distress For instance, one study showed that among 

ageing people with well-controlled HIV, higher levels of physical activity were associated with better 

physical and mental quality of life.
19

  

An important concern is how little leisure time that women living with HIV reported spending on 

physical activity, which was related to psychological distress. The association between physical activity 

and a lack of psychological distress in women living with HIV mirrors the association seen in women in 

the general population.
20 21

 There is growing evidence that the social aspects of physical activity may be 

particularly beneficial for alleviating psychological distress in women, due to the enjoyment associated 

with spending leisure time in this way.
22

 This evidence begins to explain why leisure-based physical 

activity is more consistently associated with a lack of psychological distress than domestic or work-

related physical activity.
22

  

In Spanish culture, as in many others around the world,
23 24

 some gender norms that attribute to women 

the traditional roles of day-to-day care of the home and family are still maintained,
25

 resulting in more 

unpaid work time than men.
26

 E.g. women spent two hours and a quarter more doing household chores 

than men every day between 2009 and 2010.
26

 

We found that 41.8% of women living with HIV and 68.1% of men living with HIV who were younger 

than 65 years were employed. Women living with HIV therefore had lower rates of employment than 

women in the general population (53.8%). Stigma, self-stigma, and difficulties reconciling working hours 

and consultations might affect the ability of people living with HIV to work. However, men living with 

HIV had a similar employment rate to men in the general population (65.5%). 
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Although women were more likely to be unemployed, unemployment was only a risk factor for 

psychological distress in men living with HIV. This result suggests that men’s function as primary 

provider of the household income is important for their psychological state.
27

 In contrast, women may 

receive the same rewards beyond the workplace, such as caring for children.
28 29

 

In men, living alone was associated with psychological distress in comparison with living with a partner. 

Women’s psychological distress was not affected by whether they lived alone or with a partner, probably 

because regardless of who they live with, they have to take care of others, whether that be a husband, 

children, or parents. In contrast, in the traditional family model, a man living with a partner is taken care 

of. However, more than half of the participants in our study were men in same-sex relationships. As a 

consequence, traditional gender norms (provider-caregiver) may not apply. Therefore, other explanatory 

factors may determine who in the couple assumes the function of provider or caregiver.
30

 Some studies 

have shown disadvantages in health, especially in mental health, in homosexual people, due to their 

exposure to discrimination. However, these health disadvantages may also be an effect of their family 

structure, which may not afford these men the advantages of the traditional partnership.
31

  

cART has been associated with side effects such as fatigue, insomnia, dizziness, and neuropathy, which 

can all cause poorer self-perceived health.
32

 However, we found that participants with poor adherence to, 

or no prescription for, cART were more likely to report psychological distress. Our findings agree with 

other studies showing significant improvements in emotional outlook and less distress in patients on 

cART.
33 34

  

Atazanavir was the only protease inhibitor related to psychological distress in the multivariable model for 

men. Uncommon psychological disorders (between 1 in 100 and 1 in 1000 cases) have reportedly been 

caused by atazanavir, including depression, disorientation, anxiety, insomnia, sleep disorder, and 

abnormal dreams
35

. The lack of association between psychological distress and antiretrovirals found here 

may be because the physicians in our study prescribed the antiretrovirals that had the smallest chance of 

producing psychological distress in their patients.  

Limitations 

The main limitation of our study was the low number of women in comparison with men, which resulted 

in wider confidence intervals in the women’s model than in the men’s model. Samples of 99 women and 
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464 men allow to find odds ratios associated with psychological distress equals or higher than 3.7 and 1.8 

respectively. A further study including higher number of women might help to find less strong 

associations with psychological distress in women. A telephone interview would be able to introduce bias 

reporting responses by participants.
36

 Underreporting bias could occur for socially undesirable 

behaviours, such as alcohol consumption and illicit drug consumption that a self-completed questionnaire 

could have had less influence on the response.
37

 These biases were minimised using a structured 

questionnaire administered by a trained interviewer. 

Clinical information was missing from the CoRIS database for 3% of women and 11% of men. However, 

the data were missing completely at random, allowing us to use multiple imputation methods to negate 

the effects of the missing data.  

Screening positive on the GHQ-12 for psychological distress has been related to anxiety and depression.
38

 

This tool is less sensitive to other disorders that are more common in men, such as alcoholism and drug 

addiction.
39

 The tool is therefore likely to overestimate psychological distress in women (who have a 

higher prevalence of anxiety and depression than men) and underestimate it in men.
9 39

 Finally, as this is a 

cross-sectional study, we cannot establish risk factors that preceded the reported psychological distress. 

 

Clinical implications 

Clinicians could advise women living with HIV who report psychological distress to increase their 

leisure-based physical activity, in addition to psychoactive drugs, as little time in this activity is a risk 

factor for psychological distress in this group. Interventions to cope with unemployment and living alone 

could help men living with HIV to manage their emotional status. 

 Women and men living with HIV who report poor self-perceived health or non-adherence to cART 

should would be tested to rule out psychological distress. Based on the findings, including psychological 

assessment of distress in the regular screening appointments for those living with HIV could help ensure 

timely interventions for 5 out of 10 women and 4 out of 10 men.  
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Tables 

Table 1. Socio-demographic, clinical and lifestyle characteristics of women and men living with HIV at 

the time of interview and their association with psychological distress
a
. 

 Women (n=99; 51 in distress) Men (n=464; 179 in 

distress) 

 N n (%) P value
b
 N n (%) P value

b
 

Age
c
 99 41±11 0.73 464 38±10 0.70

e
 

<30 years 15 9 (60) 0.86 110 44 (40) 0.43 

30 to 39 34 16 (47.1)  183 64 (35.0)  

40 to 49 30 16 (53.3)  113 50 (44.3)  

>50 20 10 (50.0)  58 21 (36.2)  

Origin   0.84   0.73 

Spaniards 65 33 (50.8)  336 128 (38.1)  

Foreigners 34 18 (52.9)  128 51 (39.8)  

Education level completed   0.14   0.32 

Illiterate, primary, lower secondary 59 34 (57.6)  128 54 (42.2)  

Upper secondary, University 40 17 (42.5)  336 125 (37.2)  

Marital status   0.76   0.77 

Single 53 26 (49.1)  341 134 (39.3)  

Married 20 10 (50.0)  88 31 (35.2)  

Separated, divorced, widow-er 26 15 (57.7)  35 14 (40.0)  

Cohabitation    0.94   <0.01 

Living with a partner 54 28 (51.9)  176 47 (26.7)  

Living alone, others 45 23 (51.1)  288 132 (45.8)  

Work status   0.20   <0.01 

Employed 41 17 (41.5)  311 103 (33.1)  

Unemployed 36 20 (55.6)  112 58 (51.8)  

Pensioner, retiree, student, housewife, others 22 14 (63.6)  41 18 (43.9)  
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Monthly income    0.03   0.04 

>633€ 27 9 (33.3)  338 121 (35.8)  

≈<633€ 72 42 (58.3)  126 58 (46.0)  

Monthly household income   0.85   <0.01 

≤900 € 26 13 (50.0)  55 32 (58.2)  

>900 € 71 37 (52.1)  407 147 (36.1)  

On psychoactive drugs   <0.01   <0.01 

Yes 24 20 (83.3)  58 36 (62.1)  

No 75 31 (41.3)  406 143 (35.2)  

Stimulants last month   0.34
d
   0.05 

Yes 4 3 (75.0)  107 50 (46.7)  

No 95 48 (50.5)  357 129 (36.1)  

Standard alcohol units per week
c
 99 2.7±2.9 0.77

e
 464 8.6±12.6 0.04

e
 

Drink   0.87   0.99 

Yes 40 21 (52.5)  355 137 (38.6)  

Abstainer 59 30 (50.8)  109 42 (38.5)  

Self-perceived health    <0.01   <0.01 

Very good, good 65 26 (40.0)  378 126 (33.3)  

Fair, bad, very bad 34 25 (73.5)  86 53 (61.6)  

Physical activity (/)   <0.01   0.07 

None to several a month 63 40 (63.5)  183 80 (43.7)  

Once to several a week 36 11 (30.6)  281 99 (35.2)  

Years after HIV diagnosis
c
 88 5.1±4.0 0.09

e
 337 4.2±4.1 0.80

e
 

Until 3 years 36 18 (50.0) 0.13 191 69 (36.1) 0.62 

3 to 6 20 11 (55.0)  68 24 (35.3)  

6 to 29 32 13 (40.6)  78 33 (42.3)  

Unknown 11 9 (81.8)  127 53 (41.7)  

HIV transmission category   0.32   0.42 
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IDU  8 5 (62.5)  28 10 (35.7)  

MSM non-IDU  0 (―)  291 112 (38.5)  

Heterosexual non-IDU  86 42 (48.8)  59 21 (35.6)  

Other
f
  0 (―)  8 1 (12.5)  

HIV infection status
g
   0.21

d
   0.03 

A primary infection, non-symptomatic  72 38 (52.8)  343 136 (39.7)  

B (symptomatic) 13 7 (53.8)  25 3 (12.0)  

C (AIDS) 9 2 (22.2)  19 6 (31.6)  

Unknown 5 4 (80.0)  34 34 (44.2)  

CD4 count/µl   0.63
e
   0.92

e
 

<200   4 2 (50.0)  13 5 (38.5)  

200 to <350 13 5 (38.5)  50 17 (34.0)  

350 to <500   25 11 (44.0)  106 38 (36.2)  

≥500 57 29 (55.8)  295 84 (38.9)  

Viral load (RNA copies/mL)   0.79   0.44 

<50   56 26 (46.4)  171 59 (34.5)  

50 to <500 13 7 (53.9)  40 17 (42.5)  

500 to <30,000   13 8 (61.5)  110 47 (42.7)  

≥30,000 17 6 (50.0)  143 22 (33.9)  

cART adherence   0.02   0.04 

Adherence 46 15 (32.6)  167 49 (29.3)  

Non-adherence 30 19 (63.3)  78 39 (50.0)  

Non-user 23 17 (73.9)  219 91 (41.6)  

Years since cART initiation
c, h

 83 3.4±2.1 0.80
e
 226 2.8±2.0 0.03

e
 

Until 2 years 24 13 (54.2) 0.23 95 40 (42.1) 0.39 

2 to 4 29 12 (41.4)  69 21 (31.9)  

4 to ~8 30 14 (46.7)  59 18 (30.5)  

Unknown 2 1 (50.0)  33 12 (36.4)  
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Never on cART 14 11 (78.6)  208 87 (41.8)  

aGeneral Health Questionnaire (GHQ-12) scores of 3 or higher, bsignificance level comparing psychological distress versus no 

distress, cmean±standard deviation; dFisher’s exact test 2-sided, e Mann-Whitney U test, ftransfusion, acupuncture, tattoo, piercing, 
wound, gcase definition for HIV infection defined by the CDC, honly for patients who had started cART. 

IDU, injection drug users; MSM, men who have sex with men; cART, combined antiretroviral therapy. 
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Table 2. Antiretroviral treatments and inhibitors prescribed to women and men living with HIV and their 

association with psychological distress
a 

 

Women (n=74
*
; 34 in distress)  Men (n=217

*
; 78 in distress) 

Treatment variables n (%) P value
b
  n (%) P value

b
 

2 NRTI + 1 NNRTI   0.54  

 

0.36 

Yes 18 (42.9)   45 (33.6)  

Other treatments 16 (50.0)   33 (39.8)  

NRTIs  1.00
c
  

 

0.29
c
 

Yes 32 (45.7)   73 (35.1)  

No 2 (50.0)   5 (55.6)  

Zidovudine  1.00
c
  

 

0.35
c
 

Yes 2 (40.0)   3 (60.0)  

No 32 (46.4)   75 (35.4)  

Lamivudine  0.81  

 

0.47 

Yes 11 (44.0)   19 (40.4)  

No 23 (46.9)   59 (34.7)  

Emtricitabine  0.71  

 

0.21 

Yes 21 (47.7)   54 (33.5)  

No 13 (43.3)   24 (42.9)  

Abacavir  0.95  

 

0.50 

Yes 7 (46.7)   17 (40.5)  

No 27 (45.8)   61 (34.9)  

Tenofovir  0.64  

 

0.10 

Yes 23 (47.9)   54 (32.9)  

No 11 (42.3)   24 (45.3)  

NNRTI  0.29  

 

0.34 

Yes 18 (40.9)   46 (33.6)  

No 16 (53.3)   32 (40.0)  

Nevirapine  0.50
c
  

 

0.04 
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Yes 6 (60.0)   9 (60.0)  

No 28 (43.8)   69 (34.2)  

Efavirenz  0.20  

 

0.02 

Yes 12 (37.5)   33 (28.9)  

No 22 (52.4)   45 (43.7)  

PI  0.77  

 

0.25 

Yes 13 (48.1)   29 (41.4)  

No 21 (44.7)   49 (33.3)  

Atazanavir  1.00
c
  

 

0.06 

Yes 4 (50.0)   12 (54.5)  

No 30 (45.5)   66 (33.8)  

Darunavir  1.00
c
  

 

0.95 

Yes 4 (50.0)   11 (35.5)  

No 30 (45.5)   67 (36.0)  

Lopinanavir  0.75
c
  

 

1.00
c
 

Yes 4 (40.0)   4 (33.3)  

No 30 (46.9)   74 (36.1)  

Saquinavir  ―   0.54
c
 

Yes 0 (―)   0 (―)  

No 34 (45.9)   78 (36.3)  

INI  1.00
c
   0.93 

Yes 3 (42.9)   7 (36.8)  

No 31 (46.3)   71 (35.9)  

Raltegravir  1.00
c
   0.95 

Yes 3 (42.9)   6 (35.3)  

No 31 (46.3)   72 (36.0)  

Dolultegravir  ―  

 

1.00
c
 

Yes 0 (―)   1 (50.0)  
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No 34 (45.9)   77 (35.8)  

Maraviroc  1.00
c
   1.00

c
 

Yes 0 (―)   0 (―)  

No 34 (46.6)   78 (36.1)  

aGeneral Health Questionnaire (GHQ-12) scores of 3 or higher, bsignificance level comparing psychological distress versus no 

distress, cFisher’s exact test 2-sided. 

*This table only shows participants for whom information on their antiretroviral treatment (ART) was available. It excludes the 242 
non-users of ART and 30 users of ART.  

NRTI, nucleos(t)ide analogue reverse transcriptase inhibitors; NNRTI, nonucleoside analogue reverse transcriptase inhibitors; PI, 

protease inhibitors; INI, integrase inhibitors.
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Table 3. Factors associated with psychological distress
a
 for women and men living with HIV. 

 Women (n=99)  Men (n=464) 

 crude analysis crude analysis + 

core variables
¥
 

adjusted analysis  crude analysis crude analysis + core 

variables
¥
 

adjusted analysis 

independent variables odds 

ratio 
95% CI 

odds 

ratio 
95% CI 

odds 

ratio 
95% CI 

 odds 

ratio 
95% CI 

odds 

ratio 
95% CI 

odds 

ratio 
95% CI 

Age (grouped each 5 years) 1.01 [0.97-1.05] 1.00 [0.96-1.04]    1.00 [0.98-1.02] 1.00 [0.98-1.02]   

Education level completed (upper 

secondary, university) 

             

Illiterate, primary, lower secondary 1.8 [0.8-4.2] 1.2 [0.8-1.9]    1.2 [0.8-1.9] 1.2 [0.8-1.9]   

Cohabitation (living with a partner)              

Living alone, others 0.9 [0.4-2.1] 0.7 [0.3-1.7]    2.3 [1.5-3.4]* 2.3 [1.5-3.4]* 2.0 [1.3-3.0]* 

Work status (employed)              

Unemployed 1.8 [0.7-4.4] 1.6 [0.6-4.3]    2.2 [1.4-3.4]* 2.2 [1.4-3.5]* 2.3 [1.4-3.6]* 

Pensioner, retiree, student, 

housewife, others 

2.5 [0.9-7.2] 2.3 [0.7-7.3]    1.6 [0.8-3.1] 1.6 [0.8-3.2]   

Monthly income (>633€)              

≈<633€ or not monthly income 2.8 [1.1-7.1]* 2.7 [0.9-7.9]    1.5 [1.0-2.3]* 1.5 [1.0-2.4]*   

Household income (>900€)              
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≤900 €        2.5 [1.4-4.4]* 2.5 [1.4-4.5]*   

On psychoactive drugs (no)               

Yes 7.1 [2.2-22.8]* 8.3 [2.4-29.1]* 8.0 [2.0-31.8]*  3.0 [1.7-5.3]* 3.1 [1.8-5.6]* 2.2 [1.2-4.1]* 

Stimulants last month (no)              

Yes        1.6 [1.0-2.5]* 1.6 [1.0-2.5]   

Self-perceived health (very good, 

good) 

             

Fair, bad, very bad 4.2 [1.9-10.3]* 3.7 [1.4-9.7]* 4.0 [1.3-11.9]*  3.2 [2.0-5.2]* 3.2 [1.9-5.2]* 2.8 [1.6-4.7]* 

Physical activity (once to several 

times a week) 

             

None to several times a month 4.0 [1.7-9.5]* 3.8 [1.5-9.5]* 3.1 [1.1-9.0]*  1.4 [1.0-2.1] 1.4 [0.9-2.1]   

Years after HIV diagnosis (until 3 

years) 

             

3 to 6 1.2 [0.4-3.6] 1.3 [0.4-4.1]    1.0 [0.5-1.7] 1.0 [0.5-1.7]   

6 to 29 0.7 [0.3-1.8] 0.7 [0.3-1.9]    1.3 [0.7-2.2] 1.3 [0.8-2.2]   

Unknown 4.7 [0.5-45.9] 4.7 [0.5-44.4]    1.3 [0.8-2.1] 1.3 [0.8-2.0]   

HIV infection status (A primary 

infection, non-symptomatic) 
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B symptomatic
b
 1.0 [0.3-3.4] 0.9 [0.2-3.1]    0.2 [0.1-0.8]* 0.2 [0.1-0.8]* 0.2 [0.1-0.8]* 

C AIDS 0.3 [0.1-1.6] 0.2 [0.04-1.5]    0.7 [0.3-1.8] 0.6 [0.2-1.6]   

cART (adherence)               

Non-adherence 3.6 [1.4-9.4]* 4.2 [1.4-11.8]* 4.6 [1.4-15.1]*  2.4 [1.4-4.2]* 2.4 [1.4-4.2]* 2.3 [1.3-4.2]* 

Non-user 5.9 [1.9-17.9]* 6.7 [2.1-21.9]* 8.4 [2.2-32.4]*  1.7 [1.1-2.6]* 1.7 [1.1-2.8]* 1.8 [1.1-2.8]* 

On emtricitabine (no)              

Yes 0.7 [0.3-1.6] 0.6 [0.3-1.5]    0.8 [0.5-1.2] 0.8 [0.5-1.2]   

On nevirapine (no)              

Yes 1.2 [0.3-4.6] 1.4 [0.3-5.7]    2.4 [0.9-6.9] 2.5 [0.9-7.1]   

On efavirenz (no)              

Yes 0.4 [0.2-1.0]* 0.3 [0.1-0.8]*    0.6 [0.4-0.9]* 0.6 [0.4-0.9]*   

On atazanavir (no)              

Yes 1.0 [0.2-4.2] 1.5 [0.3-7.0]    1.9 [0.8-4.6] 2.0 [0.8-4.9]   

Reference categories are shown in brackets, *P<0.05. 
¥ 
age, years after HIV diagnosis, and education level completed. 

a
General Health Questionnaire (GHQ-12) scores of 3 or higher, 

b
Of them, 10 (40%) lived with a partner, 15 (60%) were employed, 23 (92%) were not on psychoactive 

drugs, 22 (88%) reported good self-perceived health, 16 (64%) had cART adherence, and 24 (96%) were not on atazanavir. cART: combined antiretroviral therapy; CI: 

confidence intervals 
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