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Abstract This cross-sectional study evaluates the preva-
lence and factors associated with sleep disturbances in
French adult HIV-infected outpatients. Patients fullfilled a
self-administered questionnaire on their health behavior,
sleep attitudes (Pittsburgh sleep quality index, PSQI),
quality of life and depression; 1354 patients were enrolled.
Median sleeping time was 7 h. Poor sleep quality was
observed in 47 % of the patients, and moderate to serious
depressive symptoms in 19.7 %. Factors significantly
associated with sleep disturbances were depression, male
gender, active employment, living single, tobacco-smok-
ing, duration of HIV infection, nevirapine or efavirenz-
including regimen. Prevalence of poor sleepers is high in
this HIV adult outpatient population. Associated factors
seem poorly specific to HIV infection and more related to
social and psychological status. Taking care of these
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disturbances may prove to be an effective health manage-
ment strategy.

Resumen Este estudio transversal evalua la prevalencia y
los factores asociados con los trastornos del suefio en
adultos franceses pacientes en ambulatorio infectados por
el VIH. Los pacientes completan un auto-cuestionario
sobre su comportamiento de salud, las actitudes del suefio
(Pittsburgh Sleep Quality Index, PSQI), la calidad de vida
y la depresion; 1354 pacientes fueron incluidos. La med-
iana del tiempo de suefio fue de 7 horas. La malacalidad del
suefio se observo en el 47 % de los pacientes, y moderados
a graves sintomas depresivos en 19,7 % de los pacientes.
Los factores asociados significativamente con las altera-
ciones del suefio son: la depresion, el sexo masculino,
trabajador activo, viviendo solo, fumador, la duracién de la
infeccion VIH, tratamiento nevirapina o efavirenz. La
prevalencia de los trastornos del suefio es alta en esta
poblacion de pacientes adultos VIH en ambulatorio. Los
factores asociados parecen poco relacionados a la infeccion
VIH y mas relacionados con el estatus social y psicoldgico.
El cuidado de estos trastornos puede ser una estrategia
eficaz en la gestion de la salud.

Keywords Sleep disturbance - Insomnia - Depression -
HIV infection

Introduction

Sleep disturbances are common in HIV populations, esti-
mated as occurring in as many as 70 % in some studies,
most of them performed early in the HIV epidemic [1]. In
the HIV population, anxiety regarding a potential fatal
illness, financial concerns, stigmatization, depression, and
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unemployment are frequent and can interfere with physical,
mental, and emotional functioning and consequently affect
the quality of sleep [2—4].

The availability of new antiretrovirals with higher and
prolonged efficacy and limited adverse effects lead to an
increased life expectancy in HIV individuals. Sleep dis-
turbances impaired quality of life and cognitive function
that could lead to a poor medication adherence. To
prevent potentially arising complications it seems
important to screen sleep disturbances as part of routine
HIV care due to the potentially negative effects of
insomnia on health, including HIV disease progression
[5]. We aimed to determine the prevalence of sleep
disturbances and their associated factors in a HIV-in-
fected adult population.

Material and Methods

We performed a cross-sectional study in the “Pays de la
Loire” region, North-West of France, which has an HIV
population of 3,736 persons. Between November 2012 and
May 2013, all HIV-infected patients over 18 years of age
presenting for routine care at HIV clinic in the 6 centres of
“Pays de la Loire” (Nantes, Angers, La Roche sur Yon,
Saint Nazaire, Le Mans, Laval) were offered to participate
in the study. Patients were excluded if they refused to
complete the questionnaire or if they were under legal
guardianship. The ethics committee approved this research
and each participant gave informed consent. Each partici-
pant was self-administered a questionnaire on sleep dis-
turbances, the Pittsburgh Sleep Quality Index (PSQI), a
questionnaire on quality of life (WHO QOL HIV BREF
questionnaire) and depression (Beck depression Inventory
(BDI)-II questionnaire [6, 7]. PSQI is a 19-item question-
naire which enquires about sleep over the past month and
assesses sleep components including sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep
disturbances, use of hypnotics, and daytime dysfunction.
Sleep disturbances was defined as a global score >5 (sen-
sitivity of 90 % and specificity of 87 %). In the BDI-II
questionnaire, depression was defined as a BDI score >19.
Socio-demographic data, educational level, employment
status, self-reported substance abuse (tobacco, alcohol, and
illicit drugs) and marital status were obtained and docu-
mented. Medical and treatment history, current antiretro-
viral therapy and immuno-virologic data were also
obtained from the medical records.

Data were analysed using SAS version 9.2. Continuous
variables are presented as median and interquartile (IQR)
and comparison between groups was made using Wilcoxon
rank sums test. Categorical variables are presented as fre-
quencies (%) and group differences using y* test with a
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level of significance at <0.05. A logistic regression model
was performed to identify variables associated with sleep
disturbances. Variables with a P value <0.20 in univariate
analysis were included in the logistic regression model.
Associations were assessed using odd ratios (ORs) and
95 % Confidence Intervals (CIs).

Results

From November 2012 to May 2013, 1354 HIV-infected
adult outpatients were enrolled in the study. Patients
characteristics are presented in Table 1. Patients were
mainly males born in France, in the late fourties. The great
majority of participants were on antiretroviral therapy, for
a median of almost 10 years, with virologic suppression
and CD4 >500/pL. Presence of a co-morbid condition was
present in 37.2 % of participants, the most frequent being
dyslipidemia, high blood pressure, lipodystrophy and dia-
betes, in 20.0, 15.1, 11.8 and 3.0 % of the patients,
respectively. During the previous month, 8.5 % and 7.7 %
of the patients had taken sleeping pills and anxiolytic
drugs, respectively; 38.7 % were tobacco smokers, 8.7 %
were excessive drinkers defined as drinking >20 g alcohol
per day and 18 % were regular or occasional drug users
(marijuana 11.7 %, poppers 8.2 %, cocaine 1.6 %, ecstasy
0.4 %, heroin 0.1 % and other drugs 1.0 %). The median
duration of nighttime sleep was 7 h (interquartile IQR 6;
8). According to PSQI, 47.0 % (486/1036) of the patients
were considered poor sleepers based on a PSQI score >5,
more frequently in female than in male (56.4 vs. 43.9 %,
P < 0.05). In multivariate analysis, being a female, a
tobacco smoker, living single, being unemployed or mod-
erately or seriously depressed were significantly associated
with poor sleep quality (Table 1). Among HIV-related
factors, duration of known HIV infection >10 years was
positively associated with poor sleep quality, while efa-
virenz- or nevirapine-containing regimens were negatively
associated (Table 1). Nadir CD4 cell counts, age, BMI,
education level, HIV transmission risk group, CDC stage
C, hepatitis B or C coinfection, other co-morbidities, other
antiretrovirals and center were not associated factors. The
course and natural sleep/wake disorders were evaluated in
Question 5 of PSQI: 41 % of the subjects cannot get to
sleep within 30 min three or more times a week and 22 %
one or two times a week, 57 % wake up at the middle of
the night or early morning three or more times a week, and
33 % and 31 % of the subjects had bad dreams and pain at
least once a week, respectively. According to BDI-II
evaluation, 19.7 % of the patients reported moderate to
serious depressive symptoms. Compared to patients with-
out poor sleep quality, quality of life was significantly
impaired in poor sleeper patients (PSQI > 5), in all the six
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domains: physical, psychological, level of independence,
social relations, environment, and spiritual/religion
(P < 0.0001 for each domain).

Discussion

This study is one of the largest and most recent to date
study evaluating the prevalence of sleep disturbances in an
HIV outpatient cohort. The studied population is repre-
sentative of the total HIV population from the region “Pays
de la Loire” as 44.8 % of the patients in care at time of the
study were included with no significant differences in
terms of demographic data between the two populations
(data not shown). The rate of 47 % of sleep disturbances in
our population is high but within the range of that seen in
recent studies which assessed sleep quality using the PSQI,
one of the most widely used standardized measures to
assess subjective sleep quality [2].

A study published in 2012 on the evaluation of total
sleep time and prevalence of insomnia in a French general
adult population (from 15 to 85 year-old) concluded to an
average sleeping time of 7 h and 13 min and a prevalence
of sleep disturbance in the last 8 days of 47 % [8]. Our
results are very closed to those found in the previous study.
However the demographic characteristics of the 2 popula-
tions are different: median age of our HIV population was
younger—47 years-old—with a narrow interquartile
(40-54), and chronic co-morbid disease was observed more
frequently than in the general population of similar age.

In the 1990s, sleep disturbances in HIV-infected patients
were mainly associated with immunodepression, symp-
tomatic infection and antiretroviral side effects [1, 9]. Even
in the context of improved antiretroviral therapy and
optimally controlled replication, patients may still continue
to experience sleep disturbances indicating that they may
be attributable to factors other than HIV disease, relative to
social and psychological factors. In our study, gender,
employment status, and marital status were significantly
associated with sleep disturbances and these socioeco-
nomic factors are known to be important determinants of
sleep disturbance whatever the medical condition [9]. We
have not found that single or childless women had a longer
sleep duration compared to married women as it has been
shown in Chapman’s study [10]. The high proportion of
migrant women that are frequently single and taking care
of children could explain the discrepancy between the two
studies in the female population. Unexpectedly, patients on
efavirenz-containing regimen had significantly less sleep
disturbances than patients not receiving efavirenz albeit
some studies were in accordance with our results [11]. This
finding is probably related to a chanelling bias, as the most
frequent cause for efavirenz withdrawal are complaints

related to CNS symptoms, of which insomnia and sleep
disorders are the most frequent, then only patients that are
not bothered by CNS symptoms remain on efavirenz. The
unexpected finding of the study is the high level of mod-
erate and serious depressive symptoms, that is even higher
than in other studies [2]. A challenge with sleep research is
the close correlation between sleep quality and depression.
In fact, several of the items in commonly used depression
scales pertain to changes in sleep pattern. Patients with
depressive disorders often have high rates of sleep distur-
bances and depression has been reported as a frequent
symptom in insomniacs [12]. Only 7.7 % of the partici-
pating subjects were treated with anxiolytic drugs evi-
dencing probable under-diagnosed depressive symptoms.
Sleep disturbances could impact daily living activities that
are essential for disease management, including medication
adherence. This issue is particularly concerning given that
patients should strive for optimal and prolonged adherence
to medications for effective viral suppression and, there-
fore, absence of disease progression.

Our study has some limitations. Firstly this is a cross-
sectional study with no control group. The PSQI explore
sleep disturbances over the past month and does not eval-
uate the prevalence of chronic insomnia whom definition
includes sleep disturbances during a 6-month period. Some
data that can impact sleep duration have not been collected
in our study i.e. number of children, painful neuropathy and
chronic pain. However in question 5i of PSQI, one third of
the patients answered that they suffered from pain at least
once a week during nighttime but with no characteristic on
the kind of pain. It could have been useful to better
describe sleep characteristics and patterns to add others
validated diagnostic tools such as polysomnography,
investigations on sleep apnea, restless legs syndrom and a
validated clinical sleep interview [13, 14]. We cannot
establish the sequence of events or determine causality.
Migrant and illiterate patients, who are frequently affected
by psychosocial issues were not included in the study,
which could lead to an underestimation of the sleep dis-
turbance prevalence.

Conclusions

Nevertheless this report provides a valuable description of
an unselected HIV adult outpatient population, with long-
term HIV disease and antiretroviral therapy and good
immuno-virologic status, in France. Clinicians should be
alerted on the high frequency of poor sleep quality in HIV-
infected patients, assess the patient’s sleep patterns, per-
form a differential diagnosis, to clarify the nature of the
patient’s sleep disturbances, provide counselling on the
importance of adequate sleep hygiene, and search for
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depressive symptoms, as taking care of these disturbances
may prove to be an effective health management strategy.
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