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Background: Sleep Quality Disorder (SQD) plays a major role in road accidents. So, this study
was carried out to determine the prevalence of SQD among occupational drivers using systematic
Sleep quallty - review and meta-analysis in Iran.
disorder Methods: All Persian and English articles between January, 2000 and October, 2015 which had
. . reported the SQD prevalence in Iranian drivers by Pittsburgh Sleep Quality Index (PSQI) with
Iranian driver : : : . . .
cross-sectional design, after the quality evaluation process and achieving the required score, were
Meta-analySiS selected. The heterogenic index of the studies was distinguished by using Cochran (Q) and 12 tests.
Based on heterogeneity results, a random effects model was used to estimate pooled prevalence
of SQD. Meta-regression was also used to investigate the heterogeneity of suspected factors.
Results: In total, 936 articles were found from national and international databases. Ten articles
entered to meta-analysis process, ultimately. Since heterogeneity index suggested that there is a
considerable heterogeneity among the results of primary studies (I-squared = 98.8%, Q= 754.1,
p less than 0.001), the overall estimation of SQD among Iranian drivers was conducted using
random-effects model and its rate was estimated to be 53.4% (95% Cl: 38.9-67.8).
Conclusion: Our study demonstrated that more than half of Iranian drivers have SQD. Identifying
the drivers with SQD by periodic examinations and providing advice and health care among
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Introduction adverse effects such as stress and anxiety, depression,
irritability, lack of concentration, fatigue, impatience,

leep quality disorder (SQD) could have various loss of performance, cognitive deficit and dysfunction,

S undesirable impacts on mind and body health.! occupational accidents and errors, and clinical conse-
According to the results of current studies, SQD leads to quences such as hypertension, stroke, obesity and in-
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crease in risk of diabetes, slowdown in individual’s reac-
tions and decrease in life satisfaction in the individual.?*

Studying SQD is important due to their high preva-
lence.® Studies which have been carried out in countries
with high income shows that SQD of driver is one of the
considerable risk factors in road accidents and increases
the road accidents three to six times.® In a study which
was conducted in 29,600 drivers in Norway who had an
accident, it was reported that SQD among drivers was
the effective factor in 3.9% of the driving accidents and
this rate increases up to 18.6 percent in night accidents.
Also, individuals who had driven for 150 kilometers non-
stop were involved in 8.1 percent of accidents leading to
injury, and 7.3 percent of them was related to SQD.”
However, it is less considered.®

There are 700 thousand individuals who have
claimed to be occupational drivers in Iran and most of
them are forced to work during all hours of the day due
to their job conditions and economic situation.® Driving is
among careers in which SQD leads to increase in errors
and as a result, increase in the risk of accidents.?

Considering the high rate of accidents and related
risk factors in Iran'%'2 and the role of SQD in road acci-
dents, conducting a comprehensive research for deter-
mining the SQD among occupational drivers in Iran is of
importance. Accordingly, this research was designed and
implemented in order to study the SQD among Iranian
occupational drivers and the factors affecting it, through
using the best and most comprehensive method which is
systematic review and meta-analysis, so that by deter-
mining these impacts on their SQD conditions, the proper
context for legal policymaking and health advice for
decreasing the driving accidents'is provided.

Methods

Search Strategy

In this study, to find the articles published from Janu-
ary, 2000 to October, 2015 in international and nation-
al databases such as SID, Iranmedex, Magiran, Irandoc,
PubMed, Google Scholar, Scopus and Web of Science
were searched based on the following keywords or their
Persian equivalents: ‘Prevalence’, ‘sleep’, ‘quality’, ‘dis-
order’, ‘sleep quality’, ‘sleep disorder’, ‘sleep quality
disorder’, ‘drivers’, and ‘Iran‘. Search was carried out by
two of the researchers, independently. Also, the refer-
ences of published articles were examined to increase
sensitivity and to select a higher number of researches.
The evaluation of the search was conducted randomly by
one of the researchers and it was determined that none
of the relevant studies was ignored. In addition, the gray
literatures were searched in order to access the articles

which were not published, and research centers and
experts in this field were surveyed for unpublished
researches.

Study Selection

The full text or the abstract of all articles, records
and reports derived from the advanced search were
extracted. After excluding the duplicates, the unrelated
studies were omitted by screening the title, abstract
and full text of the articles, respectively. Subsequently,
the related articles were selected. It has to be men-
tioned that in order to prevent the bias resulting from
the republication (transverse and longitudinal publica-
tion bias) the researchers also controlled the findings
when available to recognize these studies.

Quality Assessment

Quality assessment of included articles was per-
formed using STROBE checklist. It consists of questions
(12 items) which covers various aspects of methodology
such as determining appropriate sample size, study
type, sampling method, research populations, data
collection method, defining variables and method of
studying the samples, data collection tools, statistical
tests, research objectives, appropriate reporting of
findings and providing the results based on the objec-
tives.'3-15 Articles with minimum score of 8 to 19 were

included in meta-analysis.

Data Extraction

The data were extracted based on the title, the first
author’s name, year of the study, type of study, sam-
pling method, sample size, language of the article, BMI,
average age and SQD prevalence. Then, data were

entered into Microsoft Excel spreadsheet.

Inclusion Criteria

All Persian and English articles which had reported
the sample size and SQD prevalence by Pittsburgh
Sleep Quality Index (PSQI) with cross-sectional design,
after the quality evaluation process and achieving the

required score, were selected.

Exclusion Criteria

Studies which had not reported the SQD preva-
lence, along with studies whose sample size was not
reported, or the conference and seminars abstracts
which did not have the full text, case reports, case-
control and interventional studies which do not provide
an accurate estimation of the prevalence, and also the
studies which could not achieve the minimum evaluation
score of quality assessment were excluded.
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Analysis

Stata software was used to analyze the data. The
prevalence was defined as a proportion: the total pa-
tients, divided by the study’s population number. This
definition is the same as the binomial distribution defini-
tion. The standard assumption in our study was that the
prevalence follows a binominal distribution. Therefore,
our meta-analysis methods for pooled prevalence based
on the inverse variance method, the binomial equation
for variance used to estimate the weights of individual

this plot shows the weight of each study and also the
lines on the both sides indicates the Cl of 95%.

Results

Through the initial search, 936 papers were found from
national and international databases. After limiting the
search strategy and omitting the duplicates due to the
overlap of the databases, 180 records were left.
Through screening the titles and abstracts, 95 records

studies. Ultimately, the heterogeneity index of the arti- were determined to be irrelevant. Full text of the 82

cles was determined by using Cochran (Q) and |2 test. remaining articles was studied, and 68 of them were
Based on heterogeneity results, the random-effects mod- irrelevant. Two articles were added through studying
el was used to estimate the pooled SQD prevalence in the references. Subsequently, by evaluating the articles
Iran. Factors suspected to be heterogenic were assessed quality and inclusion and exclusion criteria, 6 articles
using meta-Regression. The sensitivity analysis was also were omitted and. 10 arficles entered the meta-analysis
conducted to identify the impact of initial studies on het- process (Fig«1).
erogeneity. The point estimates of the prevalence of The research type in 100% of the records entered
SQD in Iranian drivers were calculated at confidence the study was cross-sectional and the tool (question-

interval (Cl) of 95% in forest plots. The size of square in naire) used in 100% of them was PSQI. The sampling

Articles identified through electronic database search
(n=936)

(PubMed:98; Scopus:118; Google scholar:498;
Science direct:46; Other:176 )

»| Eliminated studies after limiting
search (n=724)

v

Papers relatively relevant
to the topic (n=212)

l

Avrticles screened by title
and abstract (n=180)

Removed duplicate
articles (n=32)

Excluded non-relevant
articles (n=98)

A 4
Retrieved full text (n=82)

Excluded after screening the
g full text (n=68)

Articles identified through
reference checking (n=2)

A 4

A 4
Full text articles assessed
for eligibility (n=16)

Excluded full texts (n=6)

A 4
Studies included in
this study (n=10)

Fig. 1: Literature search and review flowchart for selection of primary studies.
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method in 8 of them was random and in two cases, the
convenient sampling was used. The average age of the
studied drivers among the studies entered the meta-
analysis varied from 35.4 years in Ebrahimi’s study to
44.1 years in Malek’s study. Also, the BMI was between
25 in Ebrahimi’s study to 26.96 in Mozafari’s study (Ta-
ble 1).

In 10 studies which had the inclusion criteria, the SQD
prevalence was studied among 3,489 Iranian drivers.
SQD prevalence among the initial studies entered the
meta-analysis varied from 19.6% in Mozafari’s study
with the sample size of 214 individuals to 85% in ‘Effar-

panah’s study with the sample size of 238 individuals.
Since there was heterogeneity between the results of
initial studies (I-squared = 98.8%, Q = 754.1,
p<0.001), the pooled prevalence of SQD was estimat-
ed to be 53.4% (95% Cl: 38.9-67.8) among Iranian
drivers using random-effects model (Table 1 & Fig. 2).

The sensitivity analysis results suggested that 6 stud-
ies out of 10 studies had a considerable impact on the
heterogeneity among the results (Fig. 3).

Based on meta-Regression results which are shown
in Table 2, there is no significant difference between
SQD prevalence based on BMI and average age

Table 1: Distribution of characteristics of primary studies included in meta-analysis.

d First author or Publication year Average BMI Sample size Prevalence of sleep quality
corresponding age disorder

1 Hassanzadeh (27) 2008 36.7 - 453 73.5
2 Emkani (28) 2013 40.51 25.4 100 61
3 Effatpanah 22) 2012 39.2 - 238 85
4 Dehghani (29 2015 35.5 253 312 27
5 Kakoee (2¢) 2010 41.9 25.9 110 78.2
6 Haghighi () 2014 36.66 - 1500 62.3
7 Malek 20 2011 44.07 26.4 150 39.3
8 Khanjani (28) 2012 40.06 25.99 100 61
9 Mozafari 1) 2014 42.15 26.96 214 19.6
10 Ebrahimi (1) 2014 35.41 25 312 27.5

Study %

D ES (95% Cl) Weight

hassanzadeh i - 73.50 (69.44, 77.56) 10.12

emkani 4:—0— 61.00 (51.44, 70.56) 9.77

effatpanah i —*— 85.00 (80.46, 89.54) 10.10

dehghani - E 27.00 (22.07, 31.93) 10.09

kakoee i —e—  78.20(70.48, 85.92) 9.92

haghighi E - 62.30 (59.85, 64.75) 10.18

malek —— E 39.30 (31.48, 47.12) 9.91

khanjani i—o— 61.00 (51.44, 70.56) 9.77

mozafari —— E 19.60 (14.28, 24.92) 10.07

ebrahimi - i 27.50 (22.55, 32.45) 10.08

Overall (I-squared = 98.8%, p = 0.000) <> 53.40 (38.97, 67.84) 100.00

NOTE: Weights are from random effects analysis E

-ssla.s 0 89I.5

Fig. 2: Sleep quality disorder prevalence of the drivers in each study and its overall estimation using random-effects model.
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(p>0.05). Accordingly, BMI and average age of the
drivers, as the heterogeneity sources, are not among the

results of the initial studies entered the meta-analysis.
Discussion

Traffic accident in developing countries is the important
cause of morbidity and mortality.'¢'® Considering the
significance of sleeping among drivers and its impact on
road accidents, higher attention is being paid to the
SQD of drivers and its role in accidents.® This research is
conducted through meta-analysis method in order to
estimate the SQD of Iranian drivers. Ten studies were
evaluated in this research. The tool used for studying the
SQD prevalence in all the studied researches was PSQI.
This questionnaire studies seven components of subjective
sleep quality, sleep disorders, efficiency, latency, dura-
tion, use of sleep medication and daytime dysfunction.

In studying the heterogeneity of the primary studies,
results suggested that there is a considerable heteroge-
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Meta-analysis estimates, given named study is omitted
| Lower CI Limit O Estimate | Upper CI Limit
hassanzadeh \ ©) \
emkani \ )
effatpanah \ @) \
dehghani o)
kakoee ©
haghighi c)
malek O

khanjani @) \

mozafari \ O \

ebrahimi \ e] \

|
50.69 54.69 56.18 57.68 60.88
Fig. 3: Sensitivity analysis for studying the initial articles impacting the results heterogeneity.
Table 2: Results of Univariate and Multivariate based on Meta-Regression analysis.
Univariate Multivariate
Variable
Beta Coefficient P Beta Coefficient P

BMI -3.5 0.8 -35.5 0.1
Age Average 0.4 0.8 8.2 0.09

neity among the results of the primary studies. The sen-
sitivity analysis results suggested that 6 studies out of
10 studies had a considerable impact on the heteroge-
neity among the results.

The results from studying the average age of driv-
ers and BMI showed that the average age of the driv-
ers among the studies entered the meta-analysis varied
from 35.4 years in Ebrahimi’s study'? to 44.1 years in
Malek’s study?® and the BMI was between 25 in
Ebrahimi’s study'? to 26.96 in Mozafari’s study.?
Hence, the variables of drivers’ age and BMI were
studied as probable factors of forming heterogeneity
by meta-Regression analysis. Results from meta-
Regression model suggested that these two variables
(drivers’ BMI and average age) are not considered as
heterogeneity factors.

Based on the results of meta-analysis, SQD preva-
lence among Iranian drivers was estimated to be
53.4% with (95% Cl: 38.9-67.8). The highest preva-

lence was related to ‘Efatpanah et al. with 85% (95%
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Cl: 54.46-89.80) which was conducted on 238 intercity
bus service drivers, in 2005.?? The lowest prevalence
was related to the study of Mozafari et al. with 19.60%
(95% Cl: 92.24-28.14) which was carried out on 214
drivers.?! The prevalence of SQD is different in various
countries, for instance, according to the U.S. National
Highway Traffic Safety Administration, 37% of 1.3 mil-
lion drivers have had the experience of drowsiness dur-
ing driving which has been due to the SQD among these
drivers. The SQD in the U.K. is reported to be 10-20%.2°
The difference between observed ratios in various coun-
tries could be due to the social, economic and cultural
differences.

SQD in drivers is considered as one of the accident
risk factors. The road accident prevalence among
drowsy drivers is significantly higher than other drivers,?*
so that SQDs among drivers lead to 2 to 7 times in-
crease in traffic accidents.?> According to U.S. national
center on SQDs research, drowsiness leads to death in
36% of accidents and among 42% to 54% of the total
accidents is related to drowsiness.?® In Malek et al. study
in Iran, 25.3% of accidents was attributed to drivers’
drowsiness.20

There are 700 thousand individuals who have
claimed to be occupational drivers in Iran and most of
whom are forced to work during all hours of the day
including drowsiness peak hours, due to their job condi-

tions and economic situation. These working conditions
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