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ABSTRACT

Background/aim: People with HIV are often
reported to experience poor sleep quality.
Factors that can cause poor sleep quality in HIV
patients, including the use of ARV therapy. The
pathophysiology of poor sleep quality in HIV
patients is still unclear. Poor sleep quality is one
of the complaints in the late stages of HIV
infection, where it is suspected that HIV itself
affects the biological center of sleep. This study
was aimed to determine the comparison of sleep
quality in HIV patients pre-HAART and with
HAART more than 1 year.

Method: This study uses data collection
methods in the form of interviews with samples
which will later be presented in the form of
analytical observational study. Consecutive data
collection on HIV patients before and after ARV
therapy who was outpatient at the VCT
outpatient clinic Dr. Soetomo General Hospital
from June-July 2021. Data analysis using SPSS
Version 23 for windows

Results: A total of 40 subjects were divided into
HIV pre-HAART and on HAART. From the
statistical analysis using SPSS program
significant with p=0.004 (OR 15.5 (95% CI
(1.73-139.6))

Conclusion: HIV patients on HAART for more
than 1 year are known to have increased 15.5
times the risk of poor sleep quality
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INTRODUCTION

People with HIV are often reported
to experience poor sleep quality.[1] Factors
that can cause poor sleep quality in HIV
patients, including the use of ARV

therapy.[2] According to data from the
World  Health  Organization (WHO)
globally, it is estimated that the presentation
of HIV sufferers in 2020 was estimated at
35.3 million people and 9.7 million of them
had received ARV therapy. In Indonesia,
according to data from the Central Statistics
Agency (BPS) up to June 2021, the number
of people living with HIV was around
108,600. The cumulative number according
to the highest risk factors is heterosexual,
homosexual, and the use of Intravenous
Drug User (IVDU) with a total of 26,158
patients. Based on the age group the most
ranged from the age of 20-29 years as many
as 15,305 patients. The highest number was
in DKI Jakarta with 24,807 patients, in East
Java with 14,285 patients, and in Papua with
11,871 patients.[3]

Poor sleep quality in HIV sufferers
is caused by conditions related to HIV itself
and its systemic complications.[4] Poor
sleep quality is often found in patients with
advanced HIV disease due to the use of
ARVs. A number of studies have reported
factors that can lead to poor sleep quality in
HIV  patients.  Initial  investigations
analyzing  sleep  architecture  using
polysomnography, focused on biological
relationships, particularly the manifestations
of HIV infection in the Central Nervous
System (CNS) and changes in immune
response.[5] In evaluation the use of
polysomnography is not indicated in
paradoxical insomnia or poor sleep quality
sleep apnea.[6]
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Factors that can cause poor sleep
quality in HIV patients include the use of
ARV therapy, an antiretroviral consisting of
NRTI and NNRTI groups. The NRTI group
consists of zidovudine (ZDV or AZT),
lamivudine  (3TC), stavudine (d4T),
abacavir (ABC), tenofovir disoproxil
fumarate (TDF), and emtricitabine (FTC).
The NNRTI class includes nevirapine,
delavirdine, and efavirenz. Didanosine and
efavirenz can cause nightmares and
depression.[2] EEG images in HIV patients
taking efavirenz show a decrease in sleep
efficiency with difficulty in starting sleep,
an increase in the number of wakes during
sleep, and a decrease in the duration of
REM sleep.[7,8]

The most optimum time to start
ARV therapy is CD4 cells between 200-
350/mm3. ARV is recommended in patients
with pulmonary TB with severe bacterial
infection and CD4 < 350/mm3, and in
pregnant women with clinical stage CD4 <
350/mma3. Several studies have shown poor
sleep quality in HIV patients who have a
CD4 count < 200 cells/mm3.[6,9]

Sleep quality was subjectively
assessed based on clinical interviews with
patients and their sleep partners. Completing
a complete sleep diary/log is also useful for
evaluating  insomnia.  Physical  and
laboratory examinations are also indicated.
Polysomnography is a measurement of brain
waves during sleep to determine the stages
of sleep so that objective data is obtained
about the stages and architecture of
disturbed sleep.[10] Epidemiological studies
of poor sleep quality generally use self-
report measures to evaluate insomnia. The
widespread use of the Pittsburgh Sleep
Quality  Index  (PSQI) in  various
populations, allows for multiple comparison
studies. The PSQI consists of 19 self-rated
guestions and 5 questions rated by a sleep
partner or roommate (only self-rated
questions are used in the rating scale). The
PSQI contains 15 multiple-choice questions
that ask about the frequency of sleep
disturbances and subjective sleep quality
and 4 questions that ask about typical

bedtime, wake time, sleep latency, and sleep
duration. All questions are short and easy to
understand and have been adapted so that
they can be used by doctors or research
assistants. PSQI produces seven values that
correspond to the existing domain. Each
score component ranges from 0 (no
difficulty) to 3 (severe difficulty). The
component values are summed to produce a
global score (range 0-21). A global PSQI
score >5 is considered a significant sleep
disturbance. Cutoff values are not available
for each component.[2,9] Based on this
description, a study is proposed on the
comparison of sleep quality in HIV patients
PRE-HAART with patient on HAART

METHOD

This study uses data collection
methods in the form of interviews with
samples which will later be presented in the
form of analytical observational study.
Consecutive data collection on HIV patients
before and after ARV therapy who was
outpatient at the VCT outpatient clinic Dr.
Soetomo General Hospital from June-July
2021. To assess sleep quality, the PSQI
score which has been translated into
Indonesian was used.

The questionnaire used to assess
sleep quality with the PSQI consisted of 19
self-rate questions containing 15 multiple
choices asking about the frequency of
subjective poor sleep quality with 4
questions about sleep initiation time, wake
time, latency and sleep duration. Each score
component ranges from 0 (no difficulty) to
3 (severe difficulty). The component values
are summed to produce a global score
(range 0-21). A global PSQI score>5 is
considered a significant poor sleep quality

[9]

The inclusion criteria established in
this study were: 1) HIV positive patients, 2)
Patients aged 18 years, 3) Patients who had
not received ARV therapy and who had
been on ARV treatment for at least 1 year of
routine ARV use 4) Cooperative patients
and willing to be included in the study by
signing a letter of consent after an
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explanation  (informed consent). The
exclusion criteria for this study were:1)
Patients with decreased consciousness,2)

RESULT

Patients with aphasia (sensory or motor).
Data analysis using SPSS Version 23 for
windows

Table 1: Characteristics of Subjects

Variable Pre-HAART | On HAART
n(%) n(%)

Age (years) mean (min-max) 36.4 (24-59) 38.2 (37-59)
Age (years) <30 7(17.5) 3(7.5)

> 30 13(32.5) 17 (42.5)
Gender man 12 (30) 13(32.5)

female 8 (20) 7 (17.5)
Marital status Married 11 (27.5) 9 (22.5)

Not married 9 (22.5) 11 (27.5)
Level of education | Senior High School 12 (30) 8 (20)

Academy/ collage 8 (20) 12 (30)
ARV regimen TDF+3TC(FTC)+NVP - 6 (15)

TDF+3TC(FTC)+EFV - 14 (35)
Job Status Government Employers 6 (15) 4 (10)

Private employer 5 (12.5) 8 (20)

Entrepreneur 6 (15) 7 (17.5)

Does not work 3(7.5) 1(2.5)
Quality sleep Good 9 (22.5) 0

Poor 11 (27.5) 20 (50)
CD4 Count <200 19 (47.5) 9(22.5)

> 200 1(2.5) 11 (27.5)
CD4 Count mean (min-max) 73.05 (9-262) | 158.4 (20-329)

AZT: Zidovudine

The study involved 40 patients with
HIV subjects who met the eligibility
criteria, grouped into groups with ARV
therapy (20 subjects) and without ARV (20
subjects).

HAART

pre-HAART

FTC: emtricitabine or emtricitabine
3TC: Lamivudine 150 mg

EFV: Efavirenz
NVP: Nevirapine

The sample characteristics assessed
in this study included gender, age, marital
status, level of education, ARV regimen in
sample with ARV therapy, Job status, and
duration of using ARV at Table 1.

Quality_Sleep

B Good Quality of Sleep

on HAART I Foor Quality of Sleep

Figure 1: Comparison of sleep quality between pre-HAART and On-HAART HIV patients
p=0.004 (OR 15.5 (95% CI (1.73-139.6))

The results of the comparison of
sleep quality between HIV patients’ pre-
HAART and On HAART are shown in
Figure 1. where the results with the Mann
Whitney test are known to be p = 0.004 (OR
155 (95% CI (1.73-139.6)) which means

that there is a significant difference sleep
quality with ARV administration, with the
risk of increasing poor sleep quality as
much as 15.5 times. In this study, a
comparison test of sleep quality with the
overall variables included; gender, age,
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marital status, level of education, ARV
regimen, Job status, ARV use and CD 4
count in table 2, it is known that the results
are statistically significant only ARV use

with p=0.004 as well as multivariate
analysis to determine the factor of poor
sleep quality and the results are only due to
the use of ARVs (table 3).

Table 2: Comparison of sleep quality with all variables

Variable Good Quality of Sleep | Poor Quality of Sleep p*
n (%) n(%)

Age (years) <30 0 3(7.5) 0.212
>30 1(2.5) 16 (40

Gender Man 0 13(32.5) 0.352
Woman 1(2.5) 6 (15)

Marital status Married 0 10 (25) 0.149
Not married 1(2.5) 9 (22.5)

Level of education | Senior High School 0 8 (20) 0.582
Academy/ collage 1(2.5) 11(27.5)

Job Status Does not work 0 1(2.5) 0.463
Working 1(2.5) 18 (45)

Used ARV Pre-HAART 1(2.5) 19 (47.5) +0.004
On HAART 1(2.5) 19 (47.5)

CD4 Count <200 1(2.5) 8 (20) 0.116
> 200 0 11 (27.5)

* Mann Whitney

Table 3: Multivariate analysis

Variable Score df B
Age (years) 1955 1 0.162
Gender 0.186 1 0.666
Marital status 0.861 1 0.353
Level of education 0.702 1 0.402
ARV regimen 2.456 1 0.117
Job Status 1,271 1 0.260
Used ARV 1.026 1 +0.004
CD4 Count 1,287 1 0.257

* Multivariate logistic regression analysis
T Significant

DISCUSSION

Sleep has a function for homeostasis,
energy conservation, brain restoration,
increased immune function, and temperature
regulation. The hypnotoxin theory explains
that only in a state of sleep can the buildup
of hypnotoxins in the body be detoxified.
Adenosine, interleukins, tumor necrosing
factors, prostaglandins, lipopolysaccharides
and d (delta)-producing proteins play a role
in mediating the homeostatic drive to sleep.
During sleep, energy in the brain (ATP,
glycogen, adenosine) will increase again
because the use of energy and oxygen
decreases by 15-20% compared to when
awake. The restorative theory suggests that
during sleep growth hormone is produced
mainly during deep sleep.[11]

An abnormal sleep cycle is also
known as poor sleep quality which is
characterized by an imbalance between the
Non Rapid Eye Movement (NREM) and
Rapid Eye Movement (REM) phases. Types

TSignificant

of poor sleep quality include: insomnia,
hypersomnia, parasomnias, and disturbances
in the sleep-wake cycle. Insomnia is defined
as an inadequate perception of the quantity
or quality of sleep. Insomnia is diagnosed
through anamnesis in the form of difficulty
initiating sleep, often waking from sleep,
difficulty falling asleep again after waking
up at night, quickly waking up in the
morning which can cause fatigue, impaired
concentration, and impaired memory.[12]
Hypersomnia is a state of remaining drowsy
even though the amount of sleep is
adequate. Parasomnias describe unwanted
states that occur while sleeping.[13]

Poor sleep quality often occurs early
in HIV disease, before HIV symptoms
appear and continues throughout the course
of the disease.[1,4] In a study of HIV
seropositive patients in outpatient clinics,
about 73% complained of poor sleep
quality.[14] Sleep problems in HIV patients
which showed a prevalence ranging from
43% to 100%. And evaluated 1,821 HIV
patients and found that 32% had poor sleep
quality.[14]

The pathophysiology of poor sleep
quality in HIV patients is still unclear. Poor
sleep quality is one of the complaints in the
late stages of HIV infection, where it is
suspected that HIV itself affects the
biological center of sleep. In HIV infection
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there are changes in the hypothalamic-
pituitary-adrenal axis in the form of loss of
circadian  rhythm and changes in
endogenous substances that have an
important role in sleep regulation such as
neurotransmitters, opiate peptides,
hormones and cytokines.[6]

In other study that 84 of 115 (73%)
outpatients with HIV experienced poor
sleep quality. They need more than 1 hour
to start sleeping and sleep duration is less
than 2 hours, while good sleepers need less
than 15 minutes to start sleeping and sleep
duration is more than 2 hours (p<0.001).[2]
Drug users in HIV patients experienced an
increase in poor sleep quality up to 68%, as
well as a tendency to increase beta
microglobulin levels.[9]

In this study, it was found that from
the overall results of the data it was
statistically significant that the use of ARVs
> 1 year affected sleep quality after being
compared with other factors. A number of
studies have reported the factors that
contribute to the onset of poor sleep quality
in people with HIV and AIDS. The initial
investigations were primarily laboratory-
based, analyzing sleep architecture using
polysomnography and with a focus on
biological relationships, particularly
manifestations of central nervous system
(CNS) HIV infection and altered immune
responses. This emphasis has shifted to
epidemiological  studies to  evaluate
insomnia and factors associated with
insomnia. As a direct effect of HIV
infection on sleep, several studies have also
considered the effect of other variables,
including ARV drugs, mental illness, use of
sleeping pills and alcohol use. The
relationship between sleep quality and CD4
cell count remains unclear. Insomnia is a
frequently reported adverse effect in
association with antiretroviral therapy.
However, studies evaluating ARVs and
zidovudine as a group have not shown a
significant effect. The exception is
efavirenz, which has been evaluated and
found to be an independent predictor of
insomnia.[2,5]

Sample in Europe as poor sleepers
with a score PSQI >5 as cutoff. Similarly, a
prevalence of 30% was reported in 1800
Japanese adults. This study shows that
insomnia is common in the general
population. It is well recognized that there is
a link between physical illness and
insomnia, and this has been shown in
several community studies. PSQI has also
been used in samples of patients who are
sick. In one study of patients with breast
cancer, 61% were -categorized as poor
sleepers. A further study of 89 hemodialysis
patients found that 63 (71%) were poor
sleepers. The question is whether the
prevalence of insomnia in people with HIV
is comparable to that in the general
population or in people with other chronic
diseases[15,16]

Although sleep disturbances are
frequently reported in people with HIV and
AIDS, only a few studies have
systematically evaluated their prevalence.
Only one study identified using the PSQI to
classify as poor sleepers. In a cross-
sectional survey, found that 84 of 115 (73%)
outpatients with  HIV infection had
insomnia.[8] They needed more than 1 hour
to sleep compared to less than 15 minutes in
good sleepers (p<0.001) and 2 hours less
sleep (p<0.001).[6] Two further studies
reported mean global PSQI scores
exceeding the cutoff for insomnia in the
population with HIV, 9.0 (standard
deviation 4.4) and 10.0 (standard deviation
5.0), but did not report the prevalence of
poor sleepers. Insomnia alone was reported
by two studies using direct questioning and
they found prevalence of 29% and 56%,
respectively. None of these studies used
controls, so it is necessary to consider the
effect of confounding variables. [17]

The limitation of this study is the
short duration of the study. This study used
subjects in certain populations in certain
places; hence, this study's results cannot
describe the same conditions in different
populations and places. Further research is
needed to improve this study's results using
a larger sample size involving various types
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of cancer and using cohort research Sleep Disturbance and Total Sleep Time in
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