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Abstract
Due to the differing definitions of the concept of sleep disturbance among people living with human immunodeficiency virus

(HIV), reviewers in this area have not reached any firm conclusions. The study aimed to clarify and provide a stronger foun-

dation for the definition of sleep disturbance in the context of HIV to enhance the concept’s development. Following Beth

Rodgers’ concept analysis guidelines, two leading databases were searched, and 73 articles were used for this concept analysis.

The attributes, surrogate terms, antecedents, and consequences of sleep disturbance have been identified using thematic anal-

ysis. In this analysis, two main attributes of sleep disturbance in the context of HIV were identified: a) subjective measures,

including reduced total sleep time, difficulty falling asleep, nighttime and early morning awakenings, feeling sleepy and poorly

rested after a night’s sleep, frequent arousals, and irritability, and b) objective measures, including changes in sleep architecture

and sleep continuity. Five antecedents of sleep disturbance in the context of HIV were identified.

Meanwhile, the consequences of sleep disturbance in HIV are listed based on the frequency the points occur within the

reviewed articles. The list is as follows: fatigue and pain; reduced neurocognitive functions; reduced health outcome and qual-

ity of life; poor anti-retroviral (ARV) therapy adherence; daytime sleepiness; depression, anxiety, and maladaptive coping;

increased disease progression and cardiovascular mortality; and social phobia, living arrangement and sexual dysfunction.

An improved understanding of sleep disturbance in the context of HIV will be beneficial in directing analysts to develop

research plans. At the same time, the knowledge gaps identified in the analysis provided a solid basis for further study intend-

ing to fill in these gaps.
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Introduction
Why we sleep is one of the most fundamental questions
asked in sleep studies, and the most straightforward answer
is to overcome sleepiness (Horne, 1988). One population
highly affected by inappropriate sleepiness and sleep distur-
bances is people living with human immunodeficiency virus
(PLWH) (Azimi et al., 2020; Balthazar et al., 2021b). It is
apparent in the literature that with the onset of human immu-
nodeficiency virus (HIV) infection, PLWH begins and con-
tinue to experience sleep disturbances (Voss et al., 2021).
Sleepiness is defined as difficulty maintaining a wakeful
state (Thorarinsdottir et al., 2019), and a sleep disturbance
is the inability to initiate and maintain sleep (Cormier,
1990). Voss et al. (2021) found that as many as 50.0% of
PLWH experience sleep disturbances and that this problem
has thus far been unevaluated and untreated (Burgess et al.,
2020; Gutierrez et al., 2019). This situation is likely due to

uncertainties about the causes of sleep disturbances and the
lack of research about sleep problem management in this
group (De Francesco et al., 2021b).

The concept of sleep disturbance has been used inconsis-
tently in the HIV context. Although sleep disturbance was
most used among the terms referring to similar concepts,
several other concepts have been used interchangeably,
including poor sleep (Abdu & Dule, 2020; Alikhani et al.,
2020; Cody et al., 2020), sleep complaint (Faraut et al.,
2021; González-Tomé et al., 2018), sleep difficulty
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(Mahmood et al., 2018), sleep disruption (Aouizerat et al.,
2021; Hixon et al., 2020), sleep pattern problem (Bedaso
et al., 2020), sleep alteration (Moore et al., 2020), sleep dis-
order (Chen et al., 2021; Chenxi et al., 2019), and insomnia
(Buchanan et al., 2018; Cody et al., 2020; Luu et al., 2022;
Pujasari et al., 2020). Many previous researchers have under-
taken studies to examine sleep among PLWH; however, there
is no consensus on an accurate definition of sleep disturb-
ance. The lack of an operational definition of sleep disturb-
ance in the context of HIV has been identified in (Chen
et al., 2021; Chenxi et al., 2019). Due to the differing defini-
tions of sleep disturbance among PLWH, reviewers in this
area have not reached any firm conclusions (Balthazar
et al., 2021b). A clear definition of the concept of sleep dis-
turbance in the context of HIV is crucial.

Concepts are defined as terms utilized to describe a phe-
nomenon or a set of phenomena (Meleis, 2012). Duncan
et al. (2007) posit that concepts are a shared language
needed to facilitate effective professional communication.
Rodgers and Knaf (2000) argued that defining the concept
is critical in conducting research. A strong understanding
of concepts in one’s area of interest is vital to a researcher’s
success. The methodological rigor and implications of the
research findings rely on how a researcher clarifies or
defines these concepts.

The idea of defining concepts using concept analysis,
using various approaches, has been proposed by several
scholars (Knafl & Deatrick, 2000). Rodgers (Rodgers,
2000) introduced an evolutionary concept that valued dyna-
mism and interrelationship in concept development. Her
concept analysis approach specifically aimed to clarify a con-
cept’s current use. Using Rodgers’ concept analysis as a pre-
liminary step in conducting research is the most appropriate
approach for defining concepts (Rodgers & Knaf, 2000).

In line with Rodgers’ approach, this concept analysis intends
to clarify the definition of sleep disturbance in the context of
HIV to reduce or eliminate the confusion created by the lack
of a clear-cut delineation of the concept. Furthermore, the
six steps of Rodgers (2000) approach will be employed,
including 1) identifying the concept of interest; 2) selecting
an appropriate setting and sample; 3) identifying antecedents,
attributes, and consequences; 4) analyzing data; 5) identifying
examples; and 6) identifying the implications for further devel-
opment of the concept.

Materials and Methods

Identification of the Concept of Interest
The initial step in Rodgers’ concept analysis approach is to
identify the concept of interest. This step is central to the
approach: identifying the concept using appropriate terminol-
ogy will benefit subsequent analytical efforts (Rodgers,
2000). Consistent with the previously stated purpose of the
analysis, the principal terms used to identify similar surrogate

terms and relevant concepts were sleep andHIV. The analysts
initially used these two terms to explore and become familiar
with the literature. According to Rodgers (2000), to deter-
mine an appropriate terminology, it is essential for analysts
first to be familiar with the literature. From the exploration
of related literature, it was found that in the context of
PLWH, some terms were used interchangeably to refer to
sleep problems. The most common term used in the articles
was sleep disturbance, used in 17 of 73 articles. Insomnia
was the second most common term used, followed by sleep
disorder. Some authors used certain expressions inconsis-
tently, using the terms sleep complaints, sleep problem, and
insomnia interchangeably to reference the same concept.

Identification of Data and Sample
Choosing the data and sample relevant to the investigated
concept is the second step of Rodgers (2000) concept analy-
sis. As Rodgers’ approach is a literature-based analysis
(Knafl & Deatrick, 2000), having a rigorous literature
review is vital. Her evolutionary view also emphasizes the
importance of the period of the material in investigating the
literature. Following Rodgers’ guidelines, searches of two
leading databases, Embase (n= 62) and PubMed (n= 68),
were conducted. To avoid omitting relevant articles, the
word sleep was used in the search instead of the phrase
sleep disturbance. Any articles that used the surrogate
terms sleep disturbance would also be retrieved. Therefore,
the keywords sleep and HIV; sleep and immunodeficiency
virus; insomnia and HIV; and insomnia and human immuno-
deficiency virus were used. To attain a rigorous sample, focus
the investigation on the analysis aim, and make the research
feasible, the following search criteria were used: a) keyword
located in the title, b) journal article, c) written in English,
and d) published between January 2018 and January 2022.
The article abstracts were then reviewed. Some articles
were excluded because of the following conditions: a) the
full text was unavailable; b) use of the term sleep was not
consistent with the meaning of the concept as used in this
study; c) the study included other physical conditions, not
within the scope of this paper, such as sleep apnea; d) the
study examined additional substances, such as caffeine and
marijuana; and e) redundancy in more than one database.
Finally, a total of 73 articles was used for this concept
analysis.

Data Collection and Management
The third step of Rodgers (2000) approach is collecting and
managing the data to identify the concept’s attributes and
contextual features. Continuing with Rodgers’ approach in
this step, the attributes of sleep disturbance in the context
of HIV were identified. In addition, the contextual elements
of the concept were determined through their antecedents
and consequences.
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Data Analysis
After data collection, the next step of Rodgers’ concept anal-
ysis is data analysis. According to Rodgers (2000), this step
is conducted using a standard procedure of qualitative
research: a thematic analysis. The reviewed articles are ana-
logue research subjects in this analysis, while the row data
are attributes, contextual information, and references.
Identifying major themes was conducted by organizing and
reorganizing similar points. The identical points were then
clustered under the same label. The frequency of issue occur-
rence was noted to reach a consensus, but the authors dis-
agreed in their characterizations of the sleep architecture of
PLWH.

The points that seemed outliers were also recorded.
Rodgers suggested that an outlier might indicate important
insight into the concept. For example, sleep disturbance is
the same as a sleep disorder, but the study data concerning
the concept’s consequences were quite fragmented.

Results

Attributes
Attributes establish the actual definition of a concept.
Accordingly, identifying the concept’s attributes is the
main accomplishment of the concept analysis (Rodgers,
2000). In this analysis, two main attributes of sleep disturb-
ance in the context of HIV were identified: a) subjective mea-
sures, including reduced total sleep time, difficulty falling
asleep, nighttime and early morning awakenings, feeling
sleepy and poorly rested after a night’s sleep, frequent
arousal, and irritability American Academy of Sleep
Medicine 2014a); and b) objective measures, including
changes in sleep architecture and sleep continuity (Shikuma
et al., 2018), low total sleep time and efficiency, high sleep
latency, several sleep awakening (Santos et al., 2018), and
suspected rapid eye movement (REM) behavior disorder
(Chen et al., 2021). The analysis revealed that only a few
authors explicitly defined what they meant by sleep disturb-
ance in the context of HIV. In addition, the authors disagreed
on how sleep disturbances among the PLWH population
were identified. Chen et al. (2021) concluded that limited
data characterizes the type of sleep disturbance in these
patients. Previous studies have not yielded consistent
results. It was anticipated by Rodgers (Rodgers, 2000) that
authors would rarely provide actual definitions.
Accordingly, when no accurate description is provided, the
analysts must thoroughly review all the statements to find
clues that indicate the authors’ characterization of the
concept. The two attributes discovered are discussed in
more detail below.

The first attribute of sleep disturbance was drawn from
authors who employed subjective measures, such as question-
naires and sleep diaries, in defining sleep disturbance.

Ning et al. (2020) clarified the definition of sleep disturb-
ance as having the same meaning as insomnia. Sleep dis-
turbance, often categorized as insomnia, includes difficulty
falling asleep (initiation insomnia) and nighttime awakening
(maintenance insomnia), resulting in poor sleep efficiency.
Similarly, Taibi (2013) used the general definition of insom-
nia by the American Academy of Sleep Medicine (2014b) to
describe sleep disturbance, stating, “Insomnia is defined as
difficulty falling asleep, difficulty staying asleep, awakening
too early, or unrefreshing sleep in combination with at least
one daytime symptom such as sleepiness or irritability.” In
another article, Faraut et al. (2021) specifically defined
sleep disturbance in the PLWH population, suggesting that
the “subjective measures of sleep (questionnaires, sleep
diaries) show disruption of sleep continuity including diffi-
culty falling asleep, awakening during the night, and
reduced sleep time.” Although Cormier (1990) did not
define sleep disturbance specifically in relation to the
PLWH population, it was asserted that insomnia was a surro-
gate term for sleep disturbance, having stated, “Sleep distur-
bances encompass disorders of initiating and maintaining
sleep (DIMS, insomnias)….” Yan et al. (2021), on the
other hand, described sleep disturbance in the context of
HIV using scores obtained from a general perception of
sleep quality instrument, the Pittsburgh Sleep Quality Index
(PSQI); the study found significant sleep disturbance in
PLWH having scores of five or greater on the PSQI.
Alternatively, Chenxi et al. (2019) explained the definition
of sleep disturbance in the context of HIV in a manner distin-
guishable from most authors, arguing that sleep disturbance
is similar to a sleep disorder, including specific sleep behav-
iors, such as restless leg syndrome.

The second attribute of sleep disturbance in the context of
HIV is a change or anomaly in sleep continuity and sleep
architecture. This attribute was proposed based on objective
measures. Taibi et al. (2013) suggested that “objective mea-
sures (polysomnography, actigraphy, sleep monitor) also
show disruption of sleep onset and continuity as well as dis-
ruption of sleep stages.” Specifically, (Faraut et al., 2021)
defined sleep disturbance in HIV in terms of changes in
sleep quality and sleep architecture observable using
increases in the short-wave stage (SWS) of sleep, greater
SWS during the latter half of the sleep period, and altered
non-REM (NREM) and REM sleep cycles. These findings
were echoed by Chen et al. (2021), who described similar
objective characteristics of sleep disturbance in HIV based
on polysomnography measurements, remarkably increased
SWS during later sleep cycles, persistent alfa-intrusion into
SWS, and suggestions of non-restorative sleep. Using actig-
raphy results, De Francesco et al. (2021c) proposed that a
sleep disturbance involved a longer sleep latency, shorter
total sleep time, reduced sleep efficiency, and more time
spent in stage 1 sleep. The authors were inconsistent in
their use of specific patterns of the sleep architecture to
describe sleep disturbance in the context of the HIV
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(De Francesco et al., 2021a). Nevertheless, a general agree-
ment was identified: sleep disturbance in the PLWH popula-
tion can be described as changes in the distribution of SWS
within different sleep stages.

Antecedents
Identifying antecedents is a part of describing the contextual
basis of the concept. This is done to comprehend the context
of the (Rodgers, 2000). To locate antecedents, Rodgers
(2000) suggested asking such questions as, “What happens
before the concept?” Sleep disturbance is anteceded by a
multitude of situations (Robbins et al., 2004). Four anteced-
ents of sleep disturbance in the context of HIV were identi-
fied as follows: a) psychological factors, b) biological
factors, c) physical symptoms, d) side effects of ARV
therapy, and e) social factors. The researched articles reveal
that psychological factors are the most frequently described
antecedent of sleep disturbance in the articles. According to
Alikhani et al. (2020), Chen et al. (2021), Daubert et al.
(2022), Han et al. (2021), Ren et al. (2018), Wang et al.
(2021), and Yan et al. (2021), psychological factors, such
as depression, anxiety, and stress-related to living with a

chronic illness, preceded sleep disturbance in PLWH. The
second antecedent of sleep disturbance involves biological
factors, including low CD4 cell levels (Shi et al., 2020),
high viral load (Balthazar et al., 2021a), genetic involvement
(Aouizerat et al., 2021; Ding et al., 2018), sex (De Francesco
et al., 2021a; Moore et al., 2020), brain damage (Happe,
2020; Leone et al., 2021), disease progress and duration
(Faraut et al., 2018b; Milinkovic et al., 2020), and decreased
immune function (Babson et al., 2013; Low et al., 2012;
Taibi et al., 2013).

The third antecedent, physical symptoms, includes fatigue
(Chenxi et al., 2019; Han et al., 2021; Voss et al., 2021), pain
(Nogueira et al., 2019; Redman et al., 2018; Sabin et al.,
2020), apnea (Chen et al., 2021; Gutierrez et al., 2019), gas-
trointestinal symptoms (Nogueira et al., 2019), and nocturnal
sweats (Thorarinsdottir et al., 2019). The fourth antecedent of
sleep disturbance is the side effects of the ARV therapy
(González-Tomé et al., 2018; Ren et al., 2018; Shikuma
et al., 2018; Venkataraman et al., 2021), and the fifth anteced-
ent is social factors, including family and social support
(Bedaso et al., 2020; Ren et al., 2018), internalized HIV
stigma (Fekete et al., 2018), unsatisfactory lifestyles (dos
Santos et al., 2018), low-income (Yan et al., 2021), unem-
ployment (Najafi et al., 2021), and behavioral risk factors
(Costa et al., 2019; Downing et al., 2020; Ogunbajo et al.,
2020).

Consequences
According to Rodgers (2000), consequences can result from
a concept or what happens due to the concept. In this analy-
sis, the consequences of sleep disturbance in HIV are listed
based on the frequency of the points that occurred within
the reviewed articles. The list is as follows: a) fatigue and
pain; b) reduced neurocognitive functions; c) reduced
health outcome and quality of life; d) poor anti-retroviral
(ARV) therapy adherence; e) daytime sleepiness; f) depres-
sion, anxiety, and maladaptive coping; g) increased disease
progression and cardiovascular mortality; and h) social
phobia, living arrangement, and sexual dysfunction.
Table 1 presents the identified consequences of sleep disturb-
ance and the corresponding authors who support the same
consequences in their literature.

Identification of an Exemplar
The next step after data analysis is identifying an exemplar.
In Rodgers (2000) approach, an exemplar is proposed to
demonstrate the practical use of the concept in a relevant sit-
uation to enhance its clarity. Because her approach is an
inductive technique, Rodgers advised analysts not to con-
struct but to identify existing exemplars. In this analysis,
the exemplar was determined from the reviewed articles to
maintain the analysts’ neutrality. Rodgers (2000) warned
analysts not to introduce personal biases by creating or

Table 1. Literature Support for Consequences of Sleep

Disturbance in the Context of HIV.

Consequence (Author, Year)

Fatigue and pain (Cody et al., 2021; Han et al., 2021;

Pujasari et al., 2021; Redman

et al., 2018; Sabin et al., 2020;

Sun-Suslow et al., 2022; Voss

et al., 2021)

Reduced neurocognitive

functions

(Alikhani et al., 2020; Azimi et al.,

2020; Campbell et al., 2019; De

Francesco et al., 2021c;

González-Tomé et al., 2018;

Mahmood et al., 2018)

Reduced health outcome and

quality of life

(Campbell et al., 2019; Downing

et al., 2020; Pujasari et al., 2021;

Rogers et al., 2020, 2021; Zhang

et al., 2021)

Poor ARV therapy adherence (Abdu & Dule, 2020; Chaponda

et al., 2018; Downing et al.,

2020; Pujasari et al., 2021)

Day time sleepiness (Milinkovic et al., 2020; Redman

et al., 2018; Thorarinsdottir

et al., 2019)

Depression, anxiety, and

maladaptive coping

(Cody et al., 2021; Huang et al.,

2021; Sun-Suslow et al., 2022)

Increased diseases

progression and

cardiovascular mortality

(Gutierrez et al., 2019)

Social phobia, living

arrangement, sexual

dysfunction

(Abdu & Dule, 2020)
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selecting an exemplar that best represented the analysts’
interests. Although multiple exemplars seem beneficial for
clarity, locating an appropriate exemplar is not always easy
(Rodgers, 2000). The analysts found that few articles pro-
vided exemplars, which might illustrate the current state of
the concept, as predicted by Rodgers (2000). The exemplar
identified in Taibi’s article (2013) was assessed to determine
whether it met Rodgers (2000) criteria for an ideal exemplar.
The exemplar was considered general enough to illustrate
real-world practices while covering a wide range of settings.

Taibi (2013) provided the following exemplar case: Gloria
was a 45-year-old woman diagnosed with HIV infection five
years prior and has been on ARV therapy for four years. Her
CD4+ cell levels and viral load were stable and within
normal ranges. Although Gloria was overweight, had mild
hypertension controlled by medication, and was experiencing
osteoarthritis in both knees, she was generally healthy. Gloria
reported having sleep problems for two months. She first
noticed the problem when she dealt with the stress of a
new job; however, her sleep problem persisted even after
she found she could adjust to her new job. She reported
taking two hours to fall asleep, waking three to four times,
and sleeping for a total of about five hours per night. When
she woke up at night, she was worried about not being able
to work well the next day. She described her sleep as “terri-
ble” and “restless” and stated that she sometimes woke up for
no apparent reason while she woke up due to knee pain. She
reported drinking a glass of wine and taking herbal supple-
ments at night before sleep, and drinking 4 cups of coffee
during the day. She experienced fatigue and poor concentra-
tion because of her sleep problem. Gloria’s scores on the
PSQI and Insomnia Severity Index indicated moderate
severity, while her Fatigue Severity Scale indicated an ele-
vated level of fatigue. Finally, her Patient Health
Questionnaire revealed mild depression.

This example represents a real-life instance of sleep dis-
turbance experienced by PLWH. Despite no objective
measure of sleep disturbance, Gloria was found to have all
the subjective attributes of sleep disturbance in the context
of HIV. She had difficulty falling asleep, frequently awoke
at nighttime, and had reduced sleep time. Her questionnaire
scores confirmed her complaints, and she experienced
almost all the antecedents of sleep disturbance. She identified
the psychosocial factors of stress, anxiety, and depression as
the causes of her sleep problem. Still, her gender was relevant
to the antecedent biological factor, as sleep disturbance is
more often experienced by female PLWH. Gloria also
showed the antecedent physical factors of sleep disturbance,
having experienced fatigue and knee pain.

Further, Gloria was on ARV therapy, and she was taking
other substances, such as alcohol and caffeine. ARV therapy
and substance use are also antecedents of sleep disturbance.
She also reported suffering consequences from her sleep dis-
turbance, claiming fatigue and reduced neurocognitive
function.

Discussion

Variation in the Use of the Term Sleep Disturbance in
HIV
After interchangeability and inconsistencies are identified,
the next step is to clarify whether the terms are surrogate or
separate but relevant concepts of the main concept being ana-
lyzed. According to Rodgers (2000), surrogate terms are used
interchangeably because they express the same idea or asso-
ciated characteristics.

Rodgers (2000) defines relevant concepts as associated
with similar thoughts but different meanings. Some
authors used the term sleep disorder to refer to the same
concept as sleep disturbance, and most used the term disor-
der to refer to a distinct concept. Sleep disorder commonly
refers to a group of sleep problems, including insomnia. In
contrast, sleep disturbance is used to describe a more spe-
cific type of sleep disorder (American Academy of Sleep
Medicine, 2014b). Applying the definition of relevant con-
cepts developed by Rodgers (2000), a sleep disorder is an
example of a separate but relevant sleep disturbance
concept.

On the other hand, the medical discipline preferred to
use the term insomnia. Both terms had the same essential
characteristics. Therefore, insomnia was considered a sur-
rogate term for sleep disturbance in this analysis. In the
nursing discipline, the term sleep disturbance was most
used.

Study Characteristics for Attributes
Attributes establish the actual definition of a concept.
Accordingly, identifying the concept’s attributes is the
primary goal of the concept analysis (Rodgers, 2000). In
this analysis, two main attributes of sleep disturbance in the
context of HIV were identified: a) subjective measures,
including reduced total sleep (Aouizerat et al., 2021; dos
Santos et al., 2018; Faraut et al., 2018a, 2021; Hixon et al.,
2020; Santos et al., 2018), difficulty falling asleep, nighttime
and early morning awakenings, feeling sleepy and poorly
rested after a night’s sleep, frequent arousal, and irritability
(American Academy of Sleep Medicine, 2014a), and b) objec-
tive measures, including changes in sleep architecture and
sleep continuity (Shikuma et al., 2018). During the analysis,
it was found that only a few authors explicitly defined what
they meant by sleep disturbance in the context of HIV. In
addition, the authors disagreed on how sleep disturbances
among PLWH were identified. Ning et al. (2020) concluded
that limited data characterize the type of sleep disturbance in
these patients, as previous studies have not yielded consistent
results. It was anticipated by Rodgers (Rodgers, 2000) that
authors would rarely provide actual definitions of the terms
they used.
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Identification of Implications
As in the inductive process, this concept analysis identified
the current consensus in the definition of sleep disturbance
among sleep and HIV scholars. Although this analysis did
not provide the ultimate answer to what sleep disturbance
is in the context of HIV, it has generated added information
about the present stage of evolution in developing the
concept. This analysis aimed to clarify and provide a firmer
foundation for the concept of sleep disturbance to enhance
the concept’s development.

The implications of the results of this inquiry lie along
two lines. First, they have provided insights into the
current status of the concept. Second, they have provided
a direction for further investigation. For the analysts, the
results have provided a solid foundation of the concept in
their area of interest. The analytical process significantly
improved the analysts’ knowledge of the concept, which
will be necessary for developing an adequate research
plan. Clarifying the concept can improve nursing practice
by providing more information about sleep problems expe-
rienced by PLWH. The identified gaps in knowledge could
be viewed as new, emerging avenues of inquiry requiring
further research to develop and clarify the concept. A poten-
tial area to build upon with future research would be the
necessity of investigating specific changes in the sleep
architectures of PLWH. Studies investigating the associa-
tion among the attributes, antecedents, and consequences

of sleep disturbance in PLWH will validate the concept
analysis model (see Figure 1).

Conclusion
Rodgers’ evolutionary approach emphasizes the dynamic
nature; she posits that concepts changes with time and
context. Accordingly, this concept analysis based on
Rodgers’ framework has clarified the current state of the
concept of sleep disturbance in the context of HIV. The
attributes, surrogate terms, antecedents, and consequences
of sleep disturbance have been identified using thematic
analysis. A better understanding of sleep disturbance in
the context of HIV will benefit the analysts, and clarifying
the current definition of sleep disturbance will help
develop a research plan. At the same time, the gaps in
knowledge that have been identified in the analysis have
provided a solid basis for further study to fill in the
missing pieces of the puzzle.
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Figure 1. Model of concept of sleep disturbance in the context of HIV.
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