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Summary: HIV infection, even when well controlled, may be associated with impor-
tant mental health problems. We sought to investigate anxiety, depression, and health-
related quality of life using screening measurements in patients with HIV infection and
to examine their dependency on biosocial parameters relating to HIV. Prospective
clinical, virologic, and immunologic data were obtained in a cross-sectional study
within the Swiss HIV Cohort Study. Four self-reported questionnaires were used in
397 HIV-infected individuals. The scores for anxiety and depression were high as
measured by the Hospital Anxiety and Depression Scale (HADS) and the State Trait
Anxiety Inventory (STAI). Half the population scored <75 on a visual analog scale
(VAS) Patients were also affected in their quality of life as measured by the HIV
Medical Outcome Study (HIV-MOS). Almost all scores were significantly worse for
intravenous drug users compared with other transmission groups. People who were
employed, with a higher education or with higher CD4 count tended to score better,
whereas those who had been hospitalized within the last 6 months, infected for a longer
time, with higher viral load, or loss of weight scored significantly worse. A multivari-
ate analysis showed higher education, being employed, low viral load, female gender,
and shorter HIV disease duration to be associated with better scores. This study
highlights the importance of mental health assessment regardless of HIV-disease pa-
rameters. Key Words: HIV—Highly active antiretroviral therapy—Anxiety—
Depression—MOS—Health-related quality of life.

Potent antiretroviral therapy has drastically lowered
HIV-associated morbidity and mortality in recent years
(1-3). Nevertheless, as with other chronic medical con-
ditions, greater attention to the mental health of HIV-
infected individuals is needed. Mental health afflictions
with a high, stable prevalence (approximately 12—-13%)
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in the general population, such as anxiety and depression
are of particular interest (4). To date, studies on mental
health in HIV-infected individuals have focused mainly
on psychiatric disorders, in particular major depression
disorder (5-9). This study was designed to screen for
anxiety and depression and to assess health-related qual-
ity of life.

This cross-sectional study was carried out with an un-
selected cohort of HIV-infected outpatients followed
within the Swiss HIV Cohort Study (1,3). Anxiety and
depression were screened for, as was health-related qual-
ity of life. Possible relationships with biosocial param-
eters were investigated. Many previous studies have had
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certain population bias, either through selective recruit-
ment or because the recruitment methods used were sub-
jective or did not result in enrollment from all sectors of
the HIV-infected community (6,10-12). The Swiss HIV
Cohort Study has a high representation of women and
intravenous drug users, making it a valuable population
for performing a well-balanced study. In this study we
demonstrate that HIV infection, despite dramatic im-
provement of prognosis, is associated with important
mental health problems.

METHODS
Participants and Data Collection

The Swiss HIV Cohort Study has a continuing enrollment of HIV-
infected individuals aged 16 years or older. Enrollment is independent
of disease stage or degree of immunodeficiency, and data are collected
prospectively according to standardized criteria at registration and at
6-month follow-up visits. A detailed history of HIV-associated diseases
and of medications is obtained at every follow-up. CD4 counts are
measured by flow cytometry, and viral load is quantified using the
Roche Amplicor HIV-1 Monitor assay (Roche Diagnostics, Basel,
Switzerland; lower limit of quantitation, 400 copies/ml). The study
design has been described in more detail in previous and recent pub-
lications (1,3,13). For this study, the HIV RNA and CD4 counts were
obtained at the closest date possible before the date of answering the
questionnaire and not more than 7 months previously. For the investi-
gation of possible relationships with somatic health parameters, the two
previous measurements taken nearest to the time of inquiry were used.
AIDS was defined according to category C clinical conditions of the

Centers for Disease Control and Prevention classification system for
HIV infection, as revised in 1993 (14). Three hundred ninety-seven
consecutive HIV-infected outpatients aged 16 years or older were en-
rolled (Table 1) from Basel and St. Gallen, two clinical centers par-
ticipating in the Swiss HIV Cohort study. Each patient population in
these two centers was representative for the entire cohort (e.g., regard-
ing percentage of women or age distribution). These patients had con-
sulted their treating physicians for a general follow-up between Octo-
ber 1, 1998, and January 30, 1999. For both the Swiss HIV Cohort
Study and this study, local ethical committee approval was obtained,
and patients gave their informed consent. Of these 397 individuals,
biosocial follow-up data were available for 374 patients (94.2%) after
a median follow-up of 363 days (standard deviation, £90.7).

Psychometric Tools

The questionnaires were distributed as a booklet in the order de-
scribed in the following and explained to patients by their treating
physician or the attending study nurse. Patients carried out the tests in
the absence of any health care personnel, with a total completion time
of approximately 20-30 minutes.

HIV Medical Outcome Study (HIV-MOS)

The HIV-MOS questionnaire measures health-related quality of life
(15). It was derived from the Medical Outcomes Study that was de-
signed to measure outcomes in primary care and general patient popu-
lations. We used the well-established version of the questionnaire as
described by Wu et al. (15,16). A two-factor analysis-summary score,
the Mental Health Summary, and the Physical Health Summary scores
were generated. The Physical Health Summary was calculated from the
subscores of physical function, pain, role function, social function,

TABLE 1. Characteristics of the study population (n = 397)

Characteristic N patients (%) Mean Median Range [min-max]

Female/male 134/263 (34/66)
Age (y) 40 38 20-76
Level of education”

Low 115 (32)

Medium 187 (51)

High 60 (17)
Employed during previous month 224 (61)
Transmission route

Heterosexual contact 147 (37)

Sex between men 125 (31)

Intravenous drug use 110 (28)

Other, unclear 154)
HIV duration (mo) 85 80 1-198
=1 hospitalization during last 6 mo 47 (12)
CD4 count (cells/mm?) 445 403 0-1529
CDC stage of disease

A 149 (37)

B 145 (37)

C 103 (26)
Viral load (log;, copies/ml) 22 2.15 Undetectable-10°
Viral load <400 copies/ml 231 (59)
Antiretroviral therapy

Receiving therapy 311 (78)

No therapy 86 (22)

¢ Data available from 362 participants.
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general health, and vitality (17). The Mental Health Summary was
derived from the subscores of mental health, health distress, quality of
life, cognitive function, and vitality (17). The development, conceptual
and measurement model, reliability, validity, responsiveness, and avail-
ability of validated language adaptations are described elsewhere (15,
16,18). We used the validated German version (19).

EuroQoL Visual Analogue Scale

We used an adapted visual analog scale similar to a thermometer as
developed by the EuroQoL Group (20,21). This self-rating scale indi-
cates a patient’s personal assessment of his or her health. The text
instructs patients to indicate their perception of their present health
status on a continuous scale from 0 (worst imaginable health state) to
100 (best imaginable health state), in 5-unit increments.

Hospital Anxiety Depression Scale (HADS)

The HADS (22) is a short self-assessment questionnaire used to
screen for the level of general anxiety over the preceding 4 weeks: we
used the validated German version (23). Situation- or environment-
dependent anxiety is not assessed. This scale also evaluates mild symp-
toms of depression; it was developed specifically for an internal medi-
cine context in which milder forms of anxiety and depression are more
likely to be seen, because patients with more disabling degrees of these
symptoms are generally treated by psychiatric specialists (22,23). The
HADS specifically identifies anxiety and depression as symptoms and
not as syndromes; accordingly, results give an indication of anxiety and
depression and should not be interpreted as a diagnosis or as an abso-
lute measure of prevalence. The data obtained on anxiety and depres-
sion are in the form of summary scores based on 7 questions and rated
on a scale from 0-3. Scores were retained if =1 item was missing.

State-Trait Anxiety Inventory (STAI)

The STAI screens for environment-dependent anxiety, which is ad-
ditionally influenced by various underlying mental processes. We used
the validated German version, consisting of two scales to assess state
and trait anxiety (24). State anxiety is an emotional state characterized
by tension, worry, nervousness, restlessness, fear of impending events,
and higher activity of the autonomic nervous system, which varies in
time and depends on the situation. Trait anxiety is a relatively stable
characteristic of an individual, associated with the tendency to perceive
a situation as harmful. Individuals with a more anxious personality tend
to interpret more situations as harmful and to react with higher levels
of state anxiety. State and trait values are generated by summing up
the 20 questions on the questionnaire with answers rated on a scale
from 1 to 4.

For the trait scores of the STAI, both scores of the HADS, and both
HIV-MOS summary scores, a T-value transformation of the raw scores
was performed as described in the scoring guidelines. Therefore, the
scores are centered to the value of 50 with a standard deviation of +10.

Biosocial Parameters

Social, clinical, virologic, and immunologic patient characteristics
used as parameters to be assessed for any relationship with psycho-
metric test results were age, education, employment, HIV transmission
route, presence and type of therapy, CD4 count, viral load, duration of
HIV infection, change in body weight, and hospitalization. Age was

divided into quartiles for bivariate analysis, and a continuous scale was
used for multivariate regression. Education was divided into three lev-
els for bivariate analysis (low, no completed school or only mandatory
school; medium, finished apprenticeship or bachelor; high, higher pro-
fessional education, higher technical or commercial school, or univer-
sity), but two levels (low and medium/high) were used for regression
analysis, because no statistical difference was found between the me-
dium and high groups. A person’s employment status was categorized
as either working or not working. Transmission routes were classified
for bivariate analysis as heterosexual sex, sex between men, intrave-
nous drug use, or other. For multivariate analysis, transmission by
intravenous drug use was compared with the other routes. Whether
patients were on therapy was documented, as was the type of therapy
(monotherapy, dual therapy, or highly active antiretroviral therapy
[HAART], including protease inhibitors). CD4 counts were classed as
=200 cells/mm?, 201-500 cells/mm?, or >500 cells/mm?. A change in
CD4 count was classified as a reduction if there was a decrease of
>30% between two measurements, and as an increase if the value rose
by >30%. Plasma viral load was recorded as being in 1 of 4 categories
for bivariate analysis: HIV RNA =400 copies/ml, 401-5000 copies/ml,
5001-50,000 copies/ml, or >50,000 copies/ml. The same criteria for
viral load reduction/increase were used for as for changes in CD4 count
(>30% change). The weighted HIV RNA increase was defined as
the absolute increase in viral load weighted by time (1/time) between
the last two measurements to give more weight to more recent
measurements.

The duration of HIV infection was calculated as the number of
months between the date of answering the questionnaire and serocon-
version when this was known, otherwise the date of the first HIV test
documented as positive, if known, or the registration date into the
Swiss HIV Cohort Study. Loss of weight during the last two measure-
ments was determined and again weighted by time (1/time) between the
two measurements to accentuate more recent data. When hospitaliza-
tion had occurred at least once within the last 6 months, this was
documented.

Statistical Methods

To study the association of different psychometric scores with the
social and clinical variables the analysis was conducted as follows.
Raw associations were assessed using the nonparametric Mann-
Whitney U test and Kruskal-Wallis test (bivariate analysis). For this
purpose continuous variables were categorized into quartiles of their
distribution. After this, we considered, in a multivariate analysis, po-
tentially confounding factors. We used T-scores wherever supplied by
the scoring instructions and applied multivariate linear regression.
T-scores are transformed scores so that the final distribution looks as
“normal” as possible, with a mean of 50 and a standard deviation
of £10.

No T-scores exist for the visual analog scale and the State scores;
therefore we used the raw data. For these two variables we calculated
different transformations (logarithmic, inverse, square root) to improve
the “normality of distribution” and stabilize variances. Because we
found no suitable transformation, we used the raw scores.

We determined associations between social and clinical factors (in-
dependent variables) and different test scores (dependent variables).
For this, we started with a model containing all covariables and then
discarded factors one by one, on the basis of their p values, the coef-
ficient of determination R?, and the assessment of their potentially
confounding effect. Strong leverages and outliers were discarded (not
more than 1 or 2 observations) to adjust for most measurements and
make the analysis more robust. This procedure is appropriate, because
it excludes atypical scores having too much influence on estimations.
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RESULTS

Of 397 HIV-infected individuals enrolled in this study,
34% were women, the mean age was 40 years (range,
20-80), 68% were educated beyond the level of manda-
tory schooling, and 61% were employed. The routes of
HIV acquisition were heterosexual contact (37%), sex
between men (31%), intravenous drug use (28%), or un-
known (4%) as shown in Table 1. Median duration of
HIV infection was 80 months (mean, 85 months), and
12% of all participants had been hospitalized within the
last 6 months. As classified by the Centers for Disease
Control and Prevention definition, 37% were in disease
stage A, 37% in stage B, and 26% in stage C. Median
CD4 count was 403 cells/mm?> (range, 0-1529), and 59%
of individuals had a viral load <400 copies/ml. HAART,
including protease inhibitors, was prescribed in 64%,
whereas 22% were not receiving antiretroviral therapy.

The questionnaire was completed by 318 of the 397
patients (80.1%) seen in this period. The remaining 79
patients (19.8%) did not respond to the questionnaires:
46 patients stated that this was due to difficulties in un-
derstanding the German language, 11 were not inter-
ested, 2 did not understand the questions, and the remain-
ing 20 individuals did not specify a reason for not
answering.

Patients who responded to at least one of the question-
naires (n = 318) were compared with those patients who
did not respond at all on the basis of gender, age, edu-
cation, work, route of transmission, study center, stage of
disease progression, presence and type of therapy, last
CD4 count, viral load, body weight measurements before
answering the questionnaire, number of months since
HIV infection, and any hospitalization during the last 6
months. The only significant differences (x* and Mann-
Whitney U tests) were found for the group not respond-
ing being slightly younger (p = .035), less educated
(p < .001), and infected more recently (p = .001). In
addition, drug addicts were overrepresented in the survey
(p < .001).

The distribution of all psychometric scores used is
shown in Figure 1. The visual analog scale revealed that
50% of the population assessed their state of health as
being <75 out of a possible best 100.

In the bivariate analysis (Table 2), the distribution of
scores in relation to different patient characteristics is
shown. People who had reached higher levels of educa-
tion and were employed seemed to be less depressed, less
anxious, and had better health-related quality of life
scores. Intravenous drug users demonstrated signifi-
cantly worse scores than individuals in other transmis-
sion categories, with the exception of depression. Pa-

Scores
1001 )
FIG 1. Distribution of psycho-
901 metric questionnaire scores.
N = number of respondents out of
80 8 the total study population of 397
individuals; PHS and MHS, Physi-
701 cal and Mental Health Summary
_ scores of the HIV-MOS; VAS, Vi-
sual Analogue Scale; anxiety and
601 depression of the HADS; state
and trait of STAI. The y-axis de-
50 picts the test scores. Higher val-
ues indicate a worse psychomet-
40 'e) ric score, except for the PHS,
0 MHS, and VAS. All T-scores are
centered to 50 with a SD of +10.
307 O This means that their distributions
O are concentrated on the positive
201 P @] axis around the value of 50. How-
0 @] ever, the “VAS” is defined over the
10+ entire interval of 0-100, whereas
the scoring of the “State” is de-
% fined over the interval of 20-80.
01 The box plots indicate the median,
interquartile ranges (median =
v x x - T v ™ 25%); Open circles, outliers; as-
N= 308 308 310 318 318 316 312 terisks, extreme values.
PHS VAS Depression Trait
MHS Anxiety State
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tients in more advanced stages of disease had lower
Physical Health Summary scores on the HIV-MOS test
and lower scores on the visual analog scale. Patients
receiving treatment displayed less general anxiety
(HADS) and less state anxiety (STAI). A longer duration
of HIV infection (Fig. 2) and a change of body weight
worsened scores in all assessed psychologic domains
(Table 2). Hospitalization within the last 6 months was
associated with higher scores for depression and dimin-
ished health-related quality of life. Individuals with
higher CD4 counts had higher scores for health-related
quality of life and on the visual analog scale and were
less anxious as measured by the STAI. Those with higher
viral loads scored lower in all assessed psychologic do-
mains (Table 2). Neither gender nor age differences had
a significant impact on a patient’s psychometric score.
In the multivariate analysis (Table 3), possible asso-
ciations between variables and scores were explored. An
association was found for gender, with men displaying
more state (p = .035) and trait (p = .001) anxiety than
women and having lower scores on the visual analog
scale (p = .028). A higher level of education was asso-
ciated with lower levels of anxiety but not depression.
Employment was associated with better scores for
health-related quality of life (both Mental Health Sum-
mary and the Physical Health Summary scores) and on
the visual analog scale (p = .001) and with less depres-

Scores
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sion (p = .020). A longer duration of HIV infection was
associated with diminished Mental Health Summary
(»p = .002) and visual analog scale (p = .089) scores,
and with higher scores for anxiety (HADS, p = .061;
STAI state, p = .001), and depression (p = .027) (Fig.
2). Lower viral load was associated with better function-
ing in all scores, except for the visual analog scale. Loss
of weight at the last two measurements was associated
with lower scores in all questionnaires, except for the
HADS. Recent hospitalizations were negatively associ-
ated only with health-related quality of life (Physical
Health Summary, p = .015; Mental Health Summary,
p = .009), and visual analog scale scores (p < .001). The
low coefficients of determination observed show that,
despite extensive measurements with the nominated psy-
chometric tools, important factors may not have been
accounted for. An exception to this observation is the
Physical Health Summary score, for which R* = 0.424.
Disease stage, presence or type of therapy, and CD4
count showed no association with any score.

To examine whether anxiety, depression, or impair-
ment of health-related quality of life had any influence
on disease markers, we formed quartiles of psychometric
scores and examined the course of CD4 cell counts, viral
load, and weight (median follow-up time: 363 days;
range, 20-689) for each of these quartiles. In the ana-
lyzed time period we could not identify any significant

100

80+

60+

40+

20+

FIG 2. The relationship between
Hospital Anxiety and Depression
Scale (HADS) score and duration
of HIV infection. y-axis: Scores of
HADS. x-axis: number of patients
and quartiles of length of HIV du-
ration in years. The box plots indi-
cate the median, interquartile
ranges (median + 25%); Open
circles, outliers.

- Anxiety

N= 7 7 77 77 79 79
7-11

quartile of HIV duration (years)
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TABLE 3. Association of social, clinical, virologic, and immunologic variables with psychometric scores multivariate variate regression
analysis: coefficients and p values

Longer
HIV- RNA RNA
Gender Higher duration RNA increase ~ weighted  Loss of  Hospital
Questionnaire BLV men education  Employed (mo) <400 >30% increase weight yes R?
PHS 45.527 9.927 3.501¢ -0.00012  -2.933% -3.886 424
p value <.001 .006 .007 .035 .015
MHS 44.964 2.824 3.736 —-.041 4.590¢ -3.206” -5.353 214
p value .056 .008 .002 .003 .066 .009
VAS 78454  -5.622 6.297 8.570 -.036 —-6.001 -6.375>  -13.308 255
p value .028 .023 .001 .089 .032 .043 <.001
Anxiety-HADS ~ 55.934 -4.574 .028 —4.770 .070
p value .009 .061 .003
Depress-HADS ~ 59.577 —4.508 .041 —4.535 .073
p value .020 .027 .018
State-STAI 38.602 3.453 —6.410 .050 -4.116° 4.486° 134
p value .035 <.001 .001 .001 .025
Trait-STAI 50.806 6.364 —7.087 .057 —4.687¢ 4.605 .168
p value <.001 <.001 <.001 .012 .026

Multivariate regression analysis determining association of variables with psychometric scores. The results indicate that variables such as risk group
or CD4 cell counts are not any longer associated with scores. The variable BLV is the average baseline value of the regarding score when a person
does not belong to any of the categories defined by the nonzero values of the model. For example, a person who is working has about 10 points more
for the PHS score than a person who is not working. For hospitalization the negative value of the coefficient shows that a hospitalized person has,
on average, 4 points less for the PHS score than someone who has not been hospitalized. In the same way, undetectable viremia (RNA <400) results
in a PHS score about 4 points higher than a viremic person, and short-term viremia increase or loss of weight implies a reduction of the PHS score.
However, for these two variables only the sign and p value have to be interpreted; the amplitude of the coefficient should not be interpreted. PHS,
Physical Health Summary Scores of the HIV-MOS; MHS, Mental Health Summary Scores of the HIV-MOS; VAS, Visual Analogue Scale; HADS,
Hospital Anxiety Depression Scale; STAI, State Trait Anxiety Inventory; M, male sex. HIV duration in number of months. For definition of study
parameters such as education, work, HIV-duration, see Methods section.

“ Categories RNA < 400 and 401 = RNA = 5000 have been merged.

® Variable weighted by inverse time between two measures.

association between psychometric scores and assessed 1% and 4.5%, respectively. In comparison, hospitalized
outcomes. patients with cancer showed a prevalence of 13% for
anxiety and of 9% for depression using the HADS (26).

DISCUSSION Most studies on HIV-infected persons, usually per-

formed before HAART was introduced, assessed preva-

Potent antiretroviral therapy has significantly changed lences of psychiatric disorders such as major depression
the clinical course of HIV infection by drastically low- or anxiety disorders, finding remarkably high preva-
ering morbidity and mortality (1-3). HIV infection, even lences. Atkinson et al. (5) described lifetime rates of 39%
when well controlled, may be associated with important for generalized anxiety disorder and 30% for major de-
mental health problems. The most important findings of pression in ambulatory homosexual men. Lyketsos et al.
this analysis were that 1) validated screening tests (7) found that in HIV-infected patients attending a medi-
showed anxiety and depression to be relevant, 2) there cal outpatient clinic, 46 of 50 of whom had never before
was a significant association between social parameters received medical care for HIV infection, 54% suffered
such as employment status and a patient’s psychometric from a psychiatric disorder, a much higher percentage
scores, 3) higher viral load was negatively associated than in the general population. The setting of the latter
with all scores, whereas lower CD4 counts were not and’ trial was similar to this Study. These and other studies
importantly, 4) longer duration of disease, independent of discussed in the following indicate the importance of
other factors, was associated with anxiety and depression. mental health assessment in HIV-infected persons.

In the general population, estimates for point preva- Self-assessment screening questionnaires for depres-
lences for mild anxiety and mild depression lie between sion or anxiety such as the HADS (22,23) and the STAI
2% and 5% and 2% and 10%, respectively. In a survey (24) have rarely been used for HIV-infected persons (10,
investigating the population of Basel (25) (where many 27,28). The tendency of high scores as shown in Figure
study participants live), 1-month and lifetime preva- 1 of anxiety, depression, and impaired health-related
lences for a symptomatic depressive episode were about quality of life found in our study is striking, because the
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population was comparatively healthy in terms of HIV
disease markers, for example, with 59% having a viral
load <400 copies/ml. The population in this study may
more accurately represent HIV-infected outpatient popu-
lations, because many transmission groups are repre-
sented, with a high percentage of women. Also, more
than 50% of individuals showed a good response to
therapy. Many of the studies performed to date have
investigated isolated groups of HIV-infected individuals,
such as homosexual or bisexual men (5,10,12,27) with
very few studying a wider patient population. Many of
the studies on quality of life assessment, using for ex-
ample the HIV-MOS (10,29-31), have focused on the
impact of medical therapies of a defined population. An
example is that depressive symptoms declined among
persons on HIV protease inhibitors (32). Importantly,
quality of life benefit was reported to be higher in symp-
tomatic patients (33). In the bivariate analysis we found
that almost all scores were worse for intravenous drug
users compared with other transmission groups, although
no clear association was found in the multivariate analy-
sis. As shown in the multivariate analysis, our results
also indicate that men were more anxious and perceived
their health status as worse. This is in contrast to an
earlier study that showed that HIV-infected women were
more distressed than men (34). These findings stress the
need to develop specific assessment and intervention that
is gender-specific.

In this study of the Swiss HIV Cohort Study, there was
a significant correlation between biosocial factors and
psychologic parameters, with lower education and un-
employment associated with higher scores for anxiety
and depression, respectively. Accordingly, multivariate
analysis in a study by Dickey et al. (35) showed that
homosexual men who were not in full-time employment
were likely to have higher levels of psychiatric symp-
toms. A longitudinal study by Swindells et al. (9) found
that employment but not education was associated with
health-related quality of life. Less social support and
more cumulative depressive symptoms have also been
described as linked to a faster progression to AIDS (36).
Other authors, however, found no evidence that depres-
sive symptoms are an independent prognostic factor for
worse outcomes of HIV infection (37). Our results sup-
port these latter findings, because we found no associa-
tion of psychometric results with disease markers in the
follow-up. The lack of association between different psy-
chometric scores and measured outcomes could primar-
ily be due to the rather short follow-up in our study.

A longer duration of disease per se was associated
with higher levels of both anxiety and depression. Many
people who do well physically may nevertheless encoun-

ter problems when their circumstances change. However,
these problems may not always be recognized by physi-
cians (38). In our experience the optimistic atmosphere
when talking with a patient about successful long-term
treatment (in particular about CD4 and RNA values) may
make it difficult to address in particular anxiety and de-
pression as well as health-related quality of life issues.
We found that short-term change in CD4 count had no
association with anxiety, depression, or health-related
quality of life. In accordance with this finding, an Aus-
tralian group found that CD4 count did not predict state
or trait anxiety or depression (39). Also, psychologic
adjustment to illness was found to be associated with
physical limitations rather than with laboratory markers
(40). However, in this study, increases in viral load
seemed to be particularly harmful to physical well-being.
Our findings are supported by a recent randomized pro-
spective trial that demonstrated that quality of life as-
sessment may be discordant with conventional clinical
end points (29). Also, improvement of health-related
quality of life was associated with nonclinical end points
(i.e., lower initial viral load and with increases in CD4
counts) (41). In multivariate analyses of 2864 HIV-
infected individuals, HIV-related symptoms were
strongly associated with physical and mental health,
whereas race, gender, health insurance status, disease
stage, and CD4 count were at most weakly associated
with physical and mental health (42). Several symptoms
were described to be associated with worse health-
related quality of life and more disability days in persons
with HIV infection (e.g., pain in the mouth, lips, or gums
were associated with worse perceived health) (43).
Taken together these findings indicate that care of HIV-
infected patients should on the one hand target disease-
related symptoms and on the other hand psychosocial
well-being, in particular long-term care.

Interestingly, in this study of the Swiss HIV Cohort,
the presence or type of medication was not linked with
anxiety, depression, or health-related quality of life. Pre-
vious data from the Swiss HIV Cohort Study have sug-
gested that initiation of antiretroviral therapy is influ-
enced by social factors, in particular at early time points
of HIV infection when therapy may not be absolutely
indicated (44). When interpreting the findings of the cur-
rent study, one might speculate that HIV-infected indi-
viduals not receiving therapy were most often not se-
verely immunodeficient and hence did not encounter
major medical or social problems; conversely, patients
now receiving therapy may have gained health-related
quality of life during recent years.

A potential limitation of this study is that possible
short-term problems encountered by patients that may
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have influenced their responses were not specifically ad-
dressed. There was no clinical psychiatric judgment in-
cluded in this analysis; however, because the validated
questionnaires used are for assessment of patients in a
medical setting, we believe that the findings of this study
accurately reflect the situation of HIV-infected outpa-
tients. Nevertheless, complex mental states such as anxi-
ety or depression cannot be completely evaluated, de-
spite careful selection of a wide variety of biosocial
parameters for analysis. The question of how the used
tests relate to each other is beyond the scope of this
article but will be investigated in a further analysis. It
must also be noted that not all of this study group com-
pleted the questionnaires, mostly because of language
difficulties. It is difficult to judge the direction of any
possible bias, for instance the population analyzed may
have better scores for anxiety and depression according
to education but lower scores according to route of trans-
mission and duration of HIV infection. This study was
conducted in 2 of 7 clinical Centers of the Swiss HIV
Cohort Study. The demographics of the investigated pa-
tients are very similar to the entire cohort (13). Despite
the fact that individuals followed in the Swiss HIV Co-
hort Study represent a large percentage of clinically fol-
lowed HIV-infected persons in Switzerland, it may be
that individuals followed at Cohort Centers are more
aware and possibly more sensible about the implications
of HIV infection than HIV-infected individuals not seek-
ing medical assistance in such a setting.

In summary, this study demonstrates that HIV infec-
tion remains a serious psychologic burden, despite the
dramatic reduction of morbidity and mortality in recent
years, which has been attributed to antiretroviral therapy.
Patients are prone to anxiety and depression, and long-
term care must address the social and mental health prob-
lems of HIV-infected individuals (45). Such measures
may enhance adherence to antiretroviral medication (46),
as well as enabling and supporting coping strategies.
Since completion of this analysis, treatment practice at
the involved centers has been changed to include more
thorough discussion with patients on their mental well-
being. This has been found to be beneficial to patient
care and warrants further study in controlled trials to
determine whether and to what extent this can positively
influence clinical outcome.

APPENDIX
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Erb, W. Fierz, M. Flepp (Chairman of the Clinical and
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