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Abstract

Living with type 2 diabetes (T2D) can elicit psychological distress and diminish quality of life (QoL) in
patients. Research has also elucidated a link between sleep and quality of life. Thus, the current review
aimed to clarify the relationship between sleep and QoL in T2D patients, and determine the prevalence
of sleep problems in this cohort. A systematic search across four databases yielded 23 relevant studies,
which were synthesized narratively. Between 17.8 and 79% of patients had sleep problems, and a direct,
significant relationship was established between sleep and QoL. An indirect relationship between sleep
and QoL was established through exacerbation of psychological factors and biological symptoms of T2D.
Findings are clinically relevant and highlight the importance of screening for sleep problems during routine
patient appointments. Future research should employ either longitudinal or prospective study designs to
enable further understanding of the intricacies of this relationship.
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including retinopathy, neuropathy and diabetic
nephropathy. Diabetes rates have increased
such that it is now one of the most common
chronic conditions in adults worldwide, at an
estimated prevalence of 450 million, with T2D
accounting for almost 90% of diabetes cases

Introduction

Type 2 diabetes (T2D) is a chronic metabolic
condition categorized by the body’s inability to
adequately absorb insulin in the pancreas
(Chatterjee et al., 2017), and an impaired ability
to control blood glucose levels which can result
in hyperglycaemia. Hyperglycaemia, consid-
ered the hallmark metabolic abnormality asso-
ciated with T2D (Nathan etal., 2009), is
characterized by elevated levels of glucose in
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(Chatterjee etal., 2017). The remaining cases
consist of those with type 1 diabetes (T1D), ges-
tational diabetes or pancreatogenic diabetes.

Unlike the autoimmune condition T1D, the
development of T2D is attributed to several
lifestyle related risk factors. These include obe-
sity and physical inactivity (American Diabetes
Association, 2017), as well as increased age,
genetics and family history (Boles et al., 2017).
There also appears to be a link between sleep
and T2D, with obstructive sleep apnoea (OSA),
a sleep disorder pervasive among overweight
and obese adults (Wu et al., 2014), identified as
a modifiable risk factor affecting insulin resist-
ance which may influence the development of
T2D (Pamidi and Tasali, 2012). Furthermore,
quantity and quality of sleep have been found to
predict the development of T2D (Cappuccio
etal., 2010).

A diagnosis of T2D brings with it physical
and psychological challenges which can nega-
tively impact quality of life (QoL). Many
patients living with the condition feel diabetes
powerfully affects their lives, and most feel
burdened by the manifold demands of their dis-
ease (Rubin, 2000). A new diagnosis often
involves altering behaviours in line with diabe-
tes self-management, which is a crucial compo-
nent in adapting to life with the condition.
Self-managing T2D includes adopting lower fat
diets, and regular exercising (Gomersall et al.,
2011), as well as checking blood sugar levels.
Due to the, sometimes severe, lifestyle changes
implemented to prevent diabetes-related com-
plications, this patient group may be particu-
larly wvulnerable to psychological distress.
Given the substantial disease burden T2D
imposes on both an individual and society,
research has focused on the factors that have
prevented patients living relatively well despite
their condition by negatively impacting their
QoL, one of which is sleep.

QoL and T2D

QoL is defined as overall general well-being
that comprises objective descriptors and subjec-
tive evaluations of physical, emotional,

material and social well-being (Felce and Perry,
1995). Health-related QoL (HRQoL) in T2D
patients is an efficacious measure evaluating
the impact of the disease and its treatment on
individuals and health care costs (Luyster and
Dunbar-Jacob, 2011). The term HRQoL com-
prises aspects of QoL shown to affect physical
or mental health (Trikkalinou etal., 2017).
Improving HRQoL is at the centre of focus in
the treatment/management of all chronic health
conditions (Onu et al., 2022). Lower reported
HRQoL was associated with higher rates of
mortality among T2D patients (Kleefstra et al.,
2008). Individuals also reported experiencing
emotional burdens and poor sleep quality in
response to prolonged requirements set out by
the long-term self-management involved with
living with T2D (Dong et al., 2020). Further
research also demonstrated a relationship
between health anxiety and trait anxiety, fear of
diabetes complications and lower physical
quality of life in diabetes patients (Janzen
Claude etal., 2013). When considering the
impact the diagnosis of T2D can have on patient
QoL, this elevates the importance of investigat-
ing factors that may perpetuate negative effects
of the condition.

Sleep and T2D

Sleep is a natural physiological process which
is fundamental for psychological and biological
functioning, including glucose metabolism in
T2D (Lee et al., 2017). Sleep plays an impor-
tant role in well-being including in individuals
with chronic illness (Zhu et al., 2018). Sleep
problems often occur concurrently with T2D,
with prevalence estimated between 42 and
76.8% (Gupta and Wang, 2016; Nefs etal.,
2015; Zhu etal., 2018). T2D patients are at
increased risk of sleep problems and sleep dis-
orders (Chasens et al., 2013). Sleep problems
encapsulate sleep disturbances and all disorders
which cause difficulty initiating and maintain-
ing sleep (Cho, 2020), and may extend to issues
with sleep duration and quality. Sleep disor-
ders are diagnosed using strict criteria, and are
classified using distinct categories, such as
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insomnia and sleep apnoea (Zhu et al., 2018),
while sleep disturbances do not require a diag-
nosis and can be experienced by anyone at any
point in their life. Sleep disturbances are associ-
ated with increased risk for poor physical and
mental health (Colten and Altevogt, 20006),
which are crucial to QoL.

Previous research has alluded to the com-
plex, bidirectional nature of the relationship
between sleep and T2D. Sleep problems may be
both a precursor to, and a consequence of, the
development of T2D (Cappuccio et al., 2010;
Chasens et al., 2013; Pamidi and Tasali, 2012).
Studies of healthy young adults undergoing
recurrent partial sleep restriction reported
marked alterations in glucose metabolism
including decreased glucose tolerance and insu-
lin sensitivity (Spiegel et al., 2005). These find-
ings illustrate the critical role of sleep in the
maintenance of normal endocrine function.
Independent of confounding factors, both short
and long sleep durations may increase the risk
of developing diabetes, (Yaggi etal., 2006).
Sleep deficits can also foster metabolic syn-
drome that culminates in sleep disorders like
restless leg syndrome and sleep apnoea, which
in turn lead to poor sleep quality (Martins et al.,
2008). Reviews and meta-analyses in the area
of sleep and T2D have focused on the impact of
fatigue on self-management and quality of life
(Kuo et al., 2022), and the impact of sleep qual-
ity and duration on glycaemic control (Lee
etal., 2017). However, the magnitude and
diversity of sleep problems experienced by
T2D patients and their diminished QoL
demands an overall assessment of the sleep-
QoL relationship in this population.

Review purpose

Despite a high prevalence of sleep problems
reported among T2D patients, to our knowl-
edge, no previous systematic review has exam-
ined the relationship between sleep in a broad
context and QoL in patients with T2D. Clarity
on the nature of this relationship is essential for
the implementation of targeted interventions

that could improve sleep quality and improve
patient QoL. The objective of our review is to
bridge this gap in the literature and clarify the
relationship between sleep and QoL in patients
with T2D. A secondary objective is to illustrate
the prevalence rate of sleep problems and symp-
toms of disordered sleep among T2D popula-
tion within included studies, which would
quantify the number of patients who may be
vulnerable to poorer QoL.

Method

Search strategy

A systematic search of the literature was carried
out on 3rd January 2022 across four electronic
databases; Medline via EBSCO, PsycINFO,
Cumulative Index to Nursing and Allied Health
(CINAHL) and Web of Science. These data-
bases were chosen because they were health
discipline-specific, while Web of Science
offered an interdisciplinary database. Our search
strategy was devised through trial and error and
scoping results on the selected databases.
Following consultation with a librarian, a final
set of search terms and Boolean operators were
determined. These included ‘sleep’ AND ‘qual-
ity of life’ AND ‘diabetes’. ‘Sleep’ was chosen
as a broad text term so as not to restrict search
results as we were interested in all aspects of
sleep. Free text terms relating to ‘quality of life’
(e.g., ‘health-related quality of life’ AND ‘dia-
betes-related quality of life”) were generated and
included in the search. The decision was made
to use ‘diabetes’ instead of ‘type 2 diabetes’
because our review considered studies with both
T1D and T2D if results and findings were distin-
guished between both cohorts. The search terms
are in the Supplemental Files.

Eligibility criteria
The inclusion criteria for our review were
constructed in accordance with the PICOS

framework for framing and reporting review
criteria. Empirical studies were included if; 1)
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participants were over eighteen, 2) partici-
pants had T2D, 3) they quantitatively meas-
ured the relationship between sleep and QoL,
4) used reliable and validated measures of
QoL, 5) published in English, 6) were peer
reviewed. Studies were examined for evi-
dence of a direct or indirect relationship
between sleep and quality of life. Specifically,
if the research design explored a direct asso-
ciation between the two variables or else
observed interaction effects of sleep on qual-
ity of life through a third predictor or inde-
pendent variable. The indirect effect of sleep
on quality of life through the exacerbation of
symptoms of ill-health was also considered.
Studies were excluded if they 1) contained a
sleep intervention, 2) QoL was not the main
outcome measure, 3) the analysis did not
examine the relationship between sleep and
QoL, 4) studies wherein the sample com-
posed of patients with diabetes that was not
T2D, 5) they contained qualitative research
only. A detailed summary of the inclusion and
exclusion criteria can be viewed in the
Supplemental Files.

Risk of bias

To minimize potential bias, the review team
independently assessed each study’s suitability
for inclusion. Results from each database were
transferred to ‘Zotero’ reference manager soft-
ware (Corporation for Digital Scholarship,
2021), and then uploaded to ‘Covidence’
(Veritas Health Innovation, 2021) where dupli-
cates were removed. Covidence, as a web-based
software developed specifically for the process
of systematic reviews, enabled dual screening
by the review team throughout the title and
abstract and full-text screening process. Data
extraction and quality appraisal processes were
also independently carried out by the review
team. The review team met at each stage to dis-
cuss their decision in relation to studies to be
included to ensure they were in agreement.
When conflict arose, disagreements were
resolved by meeting and going through deci-
sions to achieve consensus.

We followed the PRISMA framework, a
standardized guide for reporting systematic
reviews and meta-analyses. Through use of
this framework, the risk of bias was kept to a
minimum. Furthermore, to minimize the risk
of bias from the outset, we developed and
followed a review protocol outlining all
aims, objectives and inclusion and exclusion
criteria. .

Data extraction

Data were extracted in accordance with
PRISMA guidelines, and recorded in a
Microsoft Excel data extraction table. Extracted
data included bibliographic codes like author,
year of study and country of origin. Substantive
codes recorded included study design, sample
size, sleep measure, QoL measure, key find-
ings, statistical significance, method of analy-
sis, quality assessment rating, length of time
since T2D diagnosis and mean age.

Quality assessment

We used a critical appraisal tool adapted from
(Dunne et al., 2017) to evaluate the quality of
the quantitative studies. This consists of 12
items designed to evaluate the risk of bias
inherent in research studies. The items can be
assigned an answer of ‘yes’, ‘partial’, ‘no’,
‘don’t know’, which translated to scores 2, 1,
0, and 0, respectively. Studies were assessed
out of a possible score of 24, with the higher
the score indicating a higher quality study.
The critical appraisal of included studies was
carried out separately by both reviewers who
then met to go through studies in tandem,
ensuring the review team were in agreement
with the quality ratings assigned. During this
meeting, consensus was achieved.

Synthesis of results

A detailed map of the literature was executed
and reviewed concurrently with the data
extraction table to determine the most appro-
priate method of data synthesis. Due to the
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Figure |I. PRISMA flowchart.

heterogeneity apparent across QoL measures, a
narrative synthesis was conducted which
involved carefully examining the data extrac-
tion table for patterns and relationships.

Results

The search yielded 3304 studies. Following
the removal of duplicates in Covidence, 2076

studies remained and were independently
assessed for suitability by the review team.
A total of 128 were deemed as potentially
relevant and moved to the full-text stage.
These studies were reviewed against prede-
fined inclusion and exclusion criteria to
determine suitability, after which 23 studies
remained for inclusion in our review (see
Figure 1)
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Study characteristics

The publication dates of included studies ranged
from 2007 to 2021. Participants were 8570
adults (female=4489; male=4081) aged
between 18 and 97, with T2D. Sample sizes
ranged from 50 to 944. Five studies did not
include information regarding time since T2D
diagnosis (Chasens et al., 2014; Narisawa et al.,
2017; Seligowski etal., 2013; Yiicel etal.,
2015; Zeng et al., 2018). Of the remaining stud-
ies, length of time since T2D diagnosis ranged
from 5.6 to 13.5 years. Study designs employed
included cross sectional (n=15), secondary
data analysis (n=6), descriptive (n=1) and
observational (n=1). Study locations were
China (n=6), America (n=3), Brazil (n=2),
Japan (n=2), India (n=2), Canada (n=1), Italy
(n=1), Iran (n=1), France (n=1), UAE (n=1),
Croatia (n=1), Turkey (n=1) and Spain (n=1).
The characteristics of the included studies are
displayed in Table 1.

Sleep measures

Seven measures that assessed sleep distur-
bances, sleep disorders and sleep quality in
T2D patients were used in the included studies
(Table 1) — The Pittsburgh Sleep Quality Index
(PSQI; n=15), Epworth Sleepiness Scale (ESS;
n=1), Insomnia Severity Index (ISI, n=1),
Actigraphy (n=1), Polysomnography (n=1),
International RLS Rating Scale (n=1) and the
STOP questionnaire (n=1). One study enlisted
questions regarding usual sleep duration per
day and asked participants to rate their sleep
quality; their responses were then used to assess
sleep components (Zeng et al., 2018).

Quality of life (QoL) measures

There was considerable diversity in the scales
used to assess QoL in T2D patients. The
Medical Outcomes Study 36-Item Short Form
(SF-36; n=8) and the Diabetes Specific
Quality of Life scale (DSQL; n=>5) were the
most used scales. The remaining scales were;
European Quality of Life-5 Dimensions

questionnaire (EQ-5D; n=4), World Health
Organization Quality of Life- 26-Item
(WHOQOL-BREF; n=3), Diabetes Quality
of Life (DQoL; n=3), Medical Outcomes
Study 12-Item Short-Form Health Survey ver-
sion 2 (SF-12; n=2), Medical Outcomes
Study 8-item Short Form Health Survey (SF-
8, n=1). Three studies used more than one
scale to assess QoL among T2D patients
(Hashimoto et al., 2020; Johnson et al., 2017;
Luyster and Dunbar-Jacob, 2011).

Study quality

According to the quality appraisal tool (Dunne
et al., 2017), the majority of included studies
(18) were good quality, while five were accept-
able quality (see Supplemental Files). Within
poorer quality studies, there was a lack of clar-
ity regarding sample characteristics, and insuf-
ficient detail provided regarding study
limitations. Other common characteristics
across acceptable quality studies were the
absence of a control group and a lack of detail
regarding details of non-respondents. Several
studies also lacked justification for the
recruited sample size.

Sleep and QoL

With the exception of Naranjo et al. (2020) and
Seligowski et al. (2013), all studies reported the
prevalence of sleep problems among their
recruited sample. The prevalence of sleep prob-
lems reported ranged from 17.8 to 79%. Sleep
problems encapsulated participants categorized
as ‘poor sleepers’ and those that had sleep
symptoms characteristic of sleep disorders and
disturbances.

Sleep disorders and QoL

Eight studies investigated the impact of sleep
disorders on QoL (Bironneau etal.,, 2017;
Daniele etal., 2013; Gabric etal., 2018;
Hashimoto et al., 2020; Jain et al., 2017; Merlino
et al.,, 2010; Modarresnia et al., 2018; Naranjo
et al.,, 2020). Hashimoto et al. (2020) reported
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that patients with sleep disorders scored signifi-
cantly lower across several dimensions of QoL
(»<<0.001). This was supported by Naranjo
et al. (2020), who found that a decrease in men-
tal QoL was associated with sleep disorders
(p<<0.01).

Restless leg syndrome. Three studies investi-
gated RLS (Daniele et al., 2013; Merlino et al.,
2010; Modarresnia et al., 2018). Results dem-
onstrated relative consensus regarding the
impact of RLS on QoL. Daniele et al. (2013)
reported a significant difference between
patients with RLS and without RLS across
domains of the SF-36 (p<<0.01). Similarly,
Merlino et al. (2010) found that patients with
RLS had significantly lower scores across
SF-36 domains, with IRLS score showing a sig-
nificant inverse correlation with the mental
component  summary (MCS)  domain
(»<<0.001). Modarresnia etal. (2018) also
reported that patients with RLS had a signifi-
cantly lower QoL score compared to patients
without RLS (p=0.009).

Obstructive sleep apnoea. Two studies assessed
the impact of OSA on QoL in T2D patients
(Bironneau et al., 2017; Gabric etal., 2018).
Bironneau et al. (2017) found that OSA severity
was associated with lower scores across three
domains of HRQoL, including vitality
(»=0.02), role functioning (p=0.01) and social
functioning (p=0.04). Gabric et al. (2018) also
found that patients with a high-risk of OSA
exhibited significantly lower scores across
dimensions of SF-36 compared to those with a
low-risk (»p=0.001).

Insomnia. Only one study assessed the impact
of insomnia on QoL in T2D patients (Jain
etal., 2017). Jain etal. (2017) reported that
patients with insomnia scored lower than
those without insomnia on all four domains of
QoL, including physical and psychological
health and social relationships. These findings
were statistically significant for all domains
(»<0.01).

Non-clinical sleep disturbances and QoL

Two studies assessed the impact of non-clinical
sleep disturbances on QoL (Johnson et al.,
2017; Zeng et al., 2018). Johnson et al. (2017)
reported that lower sleep efficiency was signifi-
cantly associated with lower scores on both the
PCS and MCS domains of the SF-36, while
longer sleep time was associated with lower
PCS scores. Similarly, Zeng et al. (2018) found
that the odds ratios of better QoL increased as
sleep quality improved in all the models in
which sleep quality was a predictor.

Sleep quality and QoL

Fifteen studies examined the impact of sleep
quality on QoL in T2D patients (Azharuddin
etal., 2020; Bani-Issa etal., 2018; Chasens
et al., 2014; Dong et al., 2020; Li et al., 2019;
Lou etal., 2015; Luyster and Dunbar-Jacob,
2011; Narisawa et al., 2017; Seligowski et al.,
2013; Vieira etal., 2008; Yiicel etal., 2015;
Zhang etal., 2016; Zhao et al., 2016). These
studies also investigated confounding factors
that may contribute to sleep symptoms and neg-
atively impact QoL, including psychological
factors, biochemical factors, and comorbidities.

Factors associated with sleep quality
and QoL

Psychological ~ factors. Psychological factors
associated with sleep and QoL were investi-
gated across nine studies (Dong et al., 2020; Li
etal., 2019; Lou et al., 2015; Luyster and Dun-
bar-Jacob, 2011; Narisawa et al., 2017; Seli-
gowski et al., 2013; Yiicel et al., 2015; Zhang
etal., 2016; Zhao etal., 2016). Dong et al.
(2020) found a significant interaction between
poor sleep quality and anxiety symptoms, and
this combined effect significantly reduced QoL
scores 6.09-fold. Furthermore, participants with
poor sleep quality and anxiety symptoms had a
significantly increased risk of reduced health
status as measured by DSQL scores, compared
with those with neither poor sleep quality nor
anxiety (p<<0.001). Seligowski etal. (2013)
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reported similar findings, with PSQI scores
demonstrating an indirect effect on the relation-
ship between anxiety and diabetes-specific QoL
and depression and QoL (p <0.001). They also
demonstrated that the PSQI was significantly
related to DQOL (B=-1.15, p=0.003). When
comparing T2D patients to the general popula-
tion, Narisawa et al. (2017) found poor sleepers
in both groups had lower mental and physical
component summary scores (MCS and PCS)
from the SF-8. However, poor sleepers in the
T2D group had lower PCS than poor sleepers in
the general population group. Two studies also
demonstrated a significant relationship between
poorer sleep quality and lower DSQL scores
(Lou et al., 2015; Zhao et al., 2016). Zhao et al.
(2016) found a significant difference in DSQL
scores between participants experiencing poor
sleep quality compared to a control (p <0.01).
Lou et al. (2015) further evidenced the influ-
ence of psychological factors on sleep and qual-
ity of life in their finding that participants with
depressive and anxiety symptoms had a posi-
tive relationship with DSQL. Yiicel et al. (2015)
also reported a significant negative association
between QoL and severity of depression and
anxiety (p <0.05). They found a moderate neg-
ative association between PSQI global score
and sub-dimensions of SF-36. However, a
highly significant positive correlation was
found between PSQI global score and BDI and
BAI scores (p<<0.05). Zhang etal. (2016)
reported a statistically significant difference in
the prevalence of depressive symptoms between
patients with good QoL and poor QoL
(»<0.01). This was also the case with rates of
poor sleep quality between groups of patients
with poor and good QoL (p <0.01). The com-
bined effect of poor sleep quality and depres-
sive symptoms produced reductions in DSQL,
although this effect was felt to a greater degree
by women than men (Zhang et al., 2016). Li
etal. (2019) concluded that trait anxiety at
baseline had a significantly negative prediction
of patient QoL at baseline, 6 months, and
12 months (all p <0.001), while impaired sleep
quality negatively influenced QoL only at

baseline (»p=0.039). Finally, Luyster and
Dunbar-Jacob (2011) reported that patients with
a previous history of anxiety scored lower in the
MCS domain of the SF-12, compared to those
without. In line with previous research, their
study also demonstrated a significant associa-
tion between sleep quality and QoL, with poor
sleep quality associated with lower DQoL total
scores and lower scores on the satisfaction,
impact and diabetes-related worry subscales of
the DQoL scale (all p<<0.001).

Biochemical factors. Three studies (Azharuddin
et al., 2020; Bani-Issa et al., 2018; Vieira et al.,
2008), examined the impact of biochemical fac-
tors such as Haemoglobin balc (Hbalc), fasting
plasma glucose (FPG) and postprandial glucose
(PP) on sleep and QoL. Azharuddin et al. (2020)
concluded that T2D patients categorized as
‘poor sleepers’ had significantly lower HRQoL
(»<<0.001). They reported that EQ-5D index
and EQ-5D VAS were significant independent
predictors of sleep quality (p <0.05, p<0.01),
respectively. They also found that mean FPG
and PP were significantly higher among poor
sleep quality groups compared to good sleep
quality groups (p<<0.05). Conversely, differ-
ence in Hbalc was not significant between good
sleepers and poor sleepers (p=0.0168),
(Azharuddin et al., 2020). Similar findings were
demonstrated by Bani-issa et al. (2018), who
reported that global PSQI was a strong inde-
pendent predictor of global HRQoL (p <0.001).
Hbalc was not controlled for during the regres-
sion analysis, as it was not significantly related
to HRQoL (p=0.200). Vieira etal. (2008)
observed a significant difference between
patients with good sleep quality and poor sleep
quality in the general QoL and psychological
domains of the WHOQOL-BREF (p<0.005
and p <0.01, respectively). With respect to bio-
chemical factors, they reported a negative cor-
relation was observed between HbA 1¢ and sleep
duration and efficiency (p <0.01 and p <0.005,
respectively), while a negative correlation was
observed between FPG and sleep duration
(p <0.05) and sleep efficiency (p <0.02).



704

Journal of Health Psychology 28(8)

Comorbid conditions. The relationship between
comorbid conditions and sleep was examined in
five studies (Bironneau et al., 2017; Daniele
etal.,, 2013; Gabric etal., 2018; Luyster and
Dunbar-Jacob, 2011; Naranjo etal., 2020).
Naranjo et al. (2020) found that in patients with
diabetic neuropathy, more sleep disorders
(»p=0.02) were negatively associated with the
PCS component of the SF-12. Furthermore,
optimal sleep (7-8 hours) was more frequent in
pain-less patients. Luyster and Dunbar-Jacob
(2011) found a statistically significant differ-
ence in the number of comorbidities and depres-
sive symptoms for good sleepers compared to
poor sleepers (both p=<0.001). Poorer sleep
quality was associated with a higher number of
comorbidities, greater number of diabetic com-
plications and higher levels of depressive symp-
toms. Gabric etal. (2018) reported that the
prevalence of arterial hypertension and asthma
was significantly higher in subjects with high
risk for OSA. Furthermore, the group with high
risk for OSA exhibited higher prevalence of
depression and GERD. When considering the
impact of sleep disorders, Bironneau et al.
(2017) found that OSA severity was associated
with significantly higher systolic blood pres-
sure (p=0.03). Daniele etal. (2013) found a
statistically significant difference of hyperten-
sion between patients with RLS and without
RLS with hypertension (p=0.02).

Discussion

The demands of living with T2D and engaging
in self-management can elicit psychological
distress. Not only can this diagnosis inhibit psy-
chological functioning, but effects can also
extend to biological functions such as sleep.
Extant research has elucidated the bidirectional
association between sleep and T2D. Thus, our
aim was twofold; to aggregate empirical
research to clarify the nature of the relationship
between sleep and QoL, and to highlight the
prevalence of sleep problems in this patient
cohort. Our findings revealed a significant rela-
tionship between sleep disturbances, sleep dis-
orders and sleep quality and QoL among T2D

patients. Our synthesis presents several key
findings that may be used to inform future
research and treatment.

A high prevalence of sleep problems was
apparent across included studies, with between
17.8 and 79% of patients surveyed categorized
as ‘poor sleepers’ or exhibiting sleep symptoms
characteristic of sleep disorders. This is consist-
ent with previous research estimating preva-
lence of sleep problems in T2D patients between
46 and 76% (Gupta and Wang, 2016; Nefs et al.,
2015; Zhu et al., 2018). We also found evidence
of a direct relationship between sleep and QoL
in this patient cohort. The presence and severity
of sleep disorders like RLS, OSA and insomnia
was associated with lower scores across several
HRQoL domains in T2D patients (Bironneau
etal.,, 2017; Daniele etal., 2013; Jain etal.,
2017; Merlino et al., 2010; Modarresnia et al.,
2018). Gabric et al. (2018) also found evidence
of a predictive relationship between sleep and
QoL. Sleep quality was also a strong independ-
ent predictor of global HRQoL (Bani-issa et al.,
2018). Extant literature illustrates the influential
role disordered sleep has on health, with a recent
systematic review highlighting sleep disorders
can have a detrimental effect on the health,
mood and QoL of T2D patients (Khandelwal
etal., 2017). In this review, a significant rela-
tionship was also determined between sleep
quality and QoL, with patients categorized as
‘poor sleepers’ more likely than their counter-
parts to score poorly across several QoL domains
(Lou et al., 2015; Vieira et al., 2008; Zhao et al.,
2016). This is comparable to previous research
demonstrating a similar link between fatigue
and self-management (Kuo etal., 2022), and
sleep quality and duration on glycaemic control
(Lee et al., 2017), which are both critical to liv-
ing well with diabetes.

An indirect relationship between sleep and
QoL was also evident within the majority of
included studies. Depression and anxiety are
common among T2D patients, with Thomas
etal. (2003) highlighting their prevalence at
36% among patients. More recent research has
demonstrated a marked increase in the fre-
quency, with between 48.27 and 57.9%
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suffering from anxiety and between 43.5 and
56.1% suffering with depression (Khuwaja
etal., 2010; Sun etal., 2016; Tovilla-Zarate
et al., 2012). Our findings highlight a combina-
tion of poor sleep quality and psychological
factors such as depression and anxiety-wors-
ened patient reported QoL (Dong et al., 2020;
Seligowski et al., 2013; Zhang etal., 2016).
Furthermore, sleep quality showed a partial
indirect effect on the relationship between
depression and anxiety symptoms and diabetes
QoL (Dong etal.,, 2020; Seligowski etal.,
2013). These findings suggest that while sleep
quality is solely influential on QoL, it can also
exacerbate depressive and anxiety symptoms
that may culminate to reduce patient QoL.
Existing behavioural interventions exist for the
treatment of depression disorders and poor
sleep quality, which may prove efficacious in
alleviating symptoms in patients (Manber et al.,
2008; Zhang et al., 2016).

To reduce the risk of the development of
diabetes-related complications, it is important
that patients maintain good glycaemic control
(Stolar, 2010). Better glycaemic control is per-
ceived to be an important method to reduce the
risk of complications and improve HRQL
(Bani-issa et al., 2018; Lou et al., 2015). We
found that patient Hbalc can be significantly
impacted by sleep duration and efficiency, with
evidence demonstrating a negative association
(Vieira etal, 2008). Furthermore, fasting
plasma glucose and postprandial glucose were
found to be negatively associated with sleep
quality (Azharuddin et al., 2020) and sleep effi-
ciency (Vieira et al., 2008). Given the relation-
ship between diabetes complications and
glycaemic control, there is a likelihood that
those experiencing poor sleep quality may be at
risk of developing physical complications, thus,
reducing HRQoL in this patient cohort. These
findings elucidate the indirect relationship
between sleep and on QoL, as inadequate and
poor sleep quality can negatively influence bio-
chemical factors that are critical to maintain gly-
caemic control. Our results are consistent with
previous findings, which also demonstrated that
insufficient and poor sleep were detrimental to

various health aspects, including glycaemic
control (Knutson, 2007; Lee etal., 2017).
Further research, particularly longitudinal, is
needed to determine the extent in which sleep
may impact QoL through glycaemic control
among T2D patients.

The burden of living with T2D may often be
exacerbated by the presence of comorbid condi-
tions. Research suggests a high prevalence of
comorbidity, with estimates of 88.5%
(Adriaanse et al., 2016), and 97.5% (Iglay et al.,
2016) among patients across the literature. Our
findings demonstrate a significant association
between comorbidities and poor HRQoL, with
patients presenting with multi and co-morbidity
more likely than their counterparts to elicit poor
QoL (Azharuddin etal., 2020; Luyster and
Dunbar-Jacob, 2011). The complexity of this
relationship can be understood when consider-
ing the impact of sleep, as poor sleep quality
was associated with a higher number of comor-
bidities. Furthermore, a negative association
was demonstrated between sleep disorders and
physical QoL (Naranjo et al., 2020). This, once
again, highlight the intricacies of the relation-
ship between sleep and QoL — sleep quality may
exacerbate comorbid conditions, thus, reducing
QoL in this patient cohort.

Strengths and limitations

Overall, this systematic review demonstrated
an emergent body of good quality literature
examining the relationship between sleep and
QoL in type 2 diabetes patients. Included stud-
ies derived from several different countries
and across continents, including North and
South America, Europe and Asia, which
increases the generalizability of findings
across cultures. While there was considerable
heterogeneity across outcome measures, all
scales were validated and reliably assessed
QoL among patients and in clinical practice
(Jacobson et al., 1994; Jain et al., 2017; Ware
and Sherbourne, 1992), which can elicit gener-
alizability of findings. A further strength of the
current review is the methodology, which
involved the adoption of a dual screening and



706

Journal of Health Psychology 28(8)

quality appraisal process. Both the primary
and secondary reviewer screened titles and
abstracts, full-texts and carried out quality
appraisal separately to minimize bias that may
result should only one individual carry out the
systematic review.

While our review has helped to clarify the
relationship between sleep and QoL in T2D
patients, and quantify the prevalence of sleep
problems in this cohort, there are several limi-
tations within included studies that must be
considered. A main feature across studies was
the utilization of self-report measures in the
assessment of sleep. An overarching issue in
the context of self-reports is the credibility of
such measurements. Even if participants are
attempting to be as forthright and insightful,
their self-reports are subject to various sources
of inaccuracy, such as memory (Paulhus and
Vazire, 2007). Despite this, sleep quality is
arguably subjective in nature. To address this
limitation, future studies should aim to employ
both self-report and objective measures of
sleep. A second limitation across included
studies was the distinct lack of longitudinal
research. No study included in our review
adapted this design, which is necessary to
determine the relationship between variables
over time, and draw conclusions regarding
causation.

There are also some limitations inherent in
our methodology. Due to the heterogeneity
across outcome measures, a narrative synthe-
sis was employed. While this method elicits
understanding and allows for interpretation
and critique of the data (Greenhalgh et al.,
2018), meta-analyses are often considered the
gold standard for reducing bias while synthe-
sizing quantitative data. Thus, the review
method may limit generalizability of findings
as study quality and effect size were not con-
sidered in the aggregation of findings to
answer the review question. Furthermore,
study requirements for inclusion within the
review were published in a peer reviewed
journal and published in English. These inclu-
sion criteria can introduce both publication

and language bias, which may in turn reduce
the validity and generalizability of findings.
Despite these limitations, our synthesis pro-
vides a novel insight into the direct and indi-
rect relationship between sleep and QoL,
which is critical to inform research and clini-
cal practice.

Implications for clinical practice

The current findings are clinically relevant as
they elucidate the extent in which T2D patients
suffer from sleep problems, and also demon-
strate the detrimental effects insufficient
and poor sleep quality have on HRQoL.
Clarification on the nature of the relationship
between sleep and QoL can assist with the
implementation of effective interventions that
reduce sleep problems and improve sleep qual-
ity, thus enhancing QoL among patients. Given
the high rates of sleep problems reported by
T2D patients, and the detrimental effects they
may have on QoL, there is an urgent need for
the implementation of targeted solutions to
alleviate this problem. The identification of a
direct relationship between sleep and QoL cre-
ates an opportunity to develop targeted sleep
interventions that may enhance QoL in this
patient cohort. The referral of patients to sleep
specialists for the treatment of disordered
sleep, and the incorporation of sleep hygiene
as part of diabetes-management could prove
efficacious in alleviating symptoms and
increasing patient QoL.

Implications for future research

Future research could explore the impact of our
suggestion that the impact of sleep hygiene be
incorporated in clinical practice. Additionally,
there is a striking need to align QoL outcome
measures in order to allow for greater compari-
son and perhaps meta-analysis. Finally, some
longitudinal research would be particularly
helpful in further elucidating the nature of the
relationship between sleep and quality of life in
T2D patients.
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Conclusion

Our narrative synthesis has clarified the direct
and indirect relationship between sleep and
QoL among T2D patients. Clarification on this
relationship gives rise to a number of avenues
for potential treatment of this problem among
patients, such as the development of targeted
interventions to alleviate sleep symptoms and
improve sleep quality. Our synthesis also
emphasizes the importance of screening for
sleep problems in T2D patients, as doing so
could enable referral to a sleep specialist if
appropriate. Furthermore, the incorporation of
sleep hygiene into diabetes self-management
could increase patient QoL directly through
improved sleep quality, and indirectly through
the reduction of sleep problems that exacerbate
symptoms of psychological disorders and
comorbid conditions among patients. While we
report a sufficient quantity of good quality
research in this area, a distinct lack of longitudi-
nal research inhibits conclusions regarding cau-
sation in this relationship. Future research
should focus on bridging this gap through lon-
gitudinal research and intervention studies tar-
geting sleep problems in T2D patients with the
goal of improving QoL.
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