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Abstract

Background and Obijective: Restless legs syndrome (RLS) is a sleep disordtbram association to sleep quality.
We investigated the sleep quality in patients WittE among health-care workers with or without siifirk.

Materials and Methods: All female health-care workers (n = 540) in fouuedtional hospitals were enrolled in
this cross-sectional study. International RLS St@hgup (IRLSSG) questionnaire, IRLSSG Rating ScRigsburgh
Sleep Quality Index (PSQI), and a data collectibees including demographic characteristics andrdes related to
secondary RLS were completed by study participants.

Results: The mean + standard deviation (SD) age of the gpatnts was 32.0 £ 6.8 years. The mean + SD PSQI
scores were 9.03 £ 3.29 and 7.30 + 3.67 in RLStiwpesand RLS-negative shift workers (P = 0.002%pextively. The
mean = SD PSQI scores were 7.76 + 3.66 and 6.10L% B RLS-positive and RLS-negative non-shift wenk
(P = 0.005), respectively.

Conclusion: Health-care workers have poor sleep quality agdgealvavith both RLS and shift work. RLS-positive
female patients are at increased risk of poor stpegity in both shift workers and non-shift workewith the worst
score of PSQI questionnaire in shift workers.

© 2016 Tehran University of Medical Sciences. Adhts reserved.
Keywords: Restless legs syndrome; Shift work; Pittsburgh [sf@aality Index

Citation: Alemohammad ZB, Taghavi SME, Sharifian 8leep Quality and Restless Legs Syndrome among
Health-care Workers: Shift Workers and Non-shift Workers. J Sleep Sci 2016; 1(2): 74-79.

Introduction associated with unpleasant sensation; (2)
Restless legs syndrome (RLS), a worsening Qf symptoms at rest, (3)

sensory-motor sleep disorder, is an symptom relief by_ movement partially or

important cause of significant sleep totally; (4) worsening appearance later in

the evening or at night (3). The severity of
RLS symptoms can be evaluated by
standardized rating scales (4).

Many biological activities such as
patterns of core body temperature,
hormone production, and sleep are
presented in the circadian rhythms. Shift
work, as a risk factor for disturbing
circadian rhythms, can be responsible for

disruption and can be diagnosed based on
clinical criteria (1). The clinical features
of RLS were the first characterized in the
1940s and were developed by the
International RLS Study Group (IRLSSG)
(2). Four cardinal manifestations for the
diagnosis of RLS are: (1) an urge to move
the limbs (especially legs), usually

Corresponding author: Z. B. Alemohammad, Occupational Seep many health prOblemS (5) Circadian

Research Center, Baharloo Hospital, Tehran University of Medical

Sciences, Tehran, Iran.
Tel: +982155460184, Fax: +982155460184
Email: alemohammadz@yahoo.com

74

pattern in RLS symptoms may be affected
by the disturbance of the circadian rhythm
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in shift workers (2). There are only a few
studies regarding association between
shift work and RLS symptoms. In
previous studies, there were some
discrepancies in RLS prevalence rates due
to the different targeted populations and
diagnostic criteria (2, 6).

The purpose of this study was to
investigate sleep quality among health-
care workers with or without shift
working in terms of the RLS symptoms
and severity.

Materials and Methods

This was a cross-sectional study
conducted in four educational hospitals
located in Tehran, the capital city of Iran,
between February and November 2013.
All female health-care workers in those
hospitals (n = 730) were enrolled in this
study. No specific inclusion criteria were
used except for female gender. We
explained the objectives of the study,
made it clear that participation was
voluntary, and obtained informed consent
from all the participants.

Each participant received a self-
administered data collection sheet with
guestions on age, smoking habits, working
history, drug history especially about
medications for mental health conditions
that could potentially exacerbate RLS, and
medical history for anemia, diabetes
mellitus, chronic  kidney disease,
Parkinson’s  disease, rheumatologic
diseases, and pregnancy. IRLSSG
guestionnaire, IRLSSG Rating Scale and
Pittsburgh Sleep Quality Index (PSQI)
were used in this study. The participants
who responded positively to all of the four
guestions of IRLSSG questionnaire were
considered to have RLS (1). The severity
of RLS was determined as milg (O in
IRLSSG rating scale), moderate (11-20),
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severe (21-30), and very severe (31-40)
(7, 8). Sleep quality was evaluated by the
Persian version of the PSQI questionnaire,
which has seven components (9).

The PSQI includes the following
components: C1 (sleep quality), C2 (sleep
latency), C3 (sleep duration), C4 (habitual
sleep efficiency), C5 (frequency of sleep
disturbance), C6 (use of sleeping
medication), and C7 (daytime dysfunction).
Summation of these components produces
the total PSQI score. The scores of each
component range from 0 (no difficulty) to 3
(severe difficulty) resulting in a total PSQI
score of 0-21 with a higher score
representing poorer sleep quality. Those
with a PSQI score> 5 are considered to
have poor sleep quality.

Descriptive statistics were expressed as
mean =+ standard deviation (SD) and
differences between continuous variables
with equality of variances and normal
distributions  were calculated using
Student’s t-test. The chi-square test was
applied to compare categorical data. Finally,
binary logistic regression (LR) analysis was
performed using the backward: LR method
to evaluate associations between the
presence of RLS and other variables. The
statistical analysis was performed using
SPSS (Version 16.0; SPSS, Inc., Chicago,
IL, USA) for Windows, and a P < 0.050
was considered significant.

Results

In total, 540 members (74%) of
educational hospitals in Tehran University
of Medical Sciences, completed the
guestionnaires. The mean = SD age of the
participants was 32.0 = 6.8 ranging from
21 to 56 years. The mean + SD working
years was 8.23 £ 6.50 ranging from 1 to
29 years. Clinical characteristics are
summarized in table 1.
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Table 1.Clinical characteristics in female health-care keos

- All health-care workers Shift workers Non-shift workers
Characteristics n = 540 (%) n = 315 (%) n = 225 (%) OR (95% ClI)

PSQI scorex 5 410 (75.9) 253 (80.5) 157 (69.9) 1.78 (1.1-2.7)
RLS-positive 102 (18) 61 (19.4) 41 (17.6) 1.1 (0.7)1
Using drugs 68 (12) 34 (10.8) 34 (14.6) 0.7 (02+1.
Smoking 6 (1) 2 (0.5) 4 (1.5) 0.36 (0.06-2)
Having diseases 87 (16) 47 (14.9) 40 (17.3) 0.883(0..3)
Pregnant 14 (3) 6 (1.9) 8 (3.4) 0.54 (0.18-1.6)
Being a nurse 297 (55) 249 (79.6) 48 (21.1) 14.6-22.2)

RLS: Restless legs syndrome, PSQI: Pittsburgh Slegit® Index, Using drugs: Medications use for namtealth conditions that
could potentially exacerbate RLS, Having diseas&semia, diabetes mellitus, chronic kidney diseaBarkinson’s disease,

rheumatologic diseases, Cl: Confidence interval, ORIatio

The mean = SD PSQI score was
7.1 + 3.5 ranging from 1 to 18. Splitting
the data to shift workers and non-shift
workers and comparing sub-groups of
RLS-negative and RLS-positive revealed
that differences in total PSQI score among
RLS-positive and RLS-negative
participants were statistically significant
in both shift workers and non-shift
workers. The score of each component of
PSQI questionnaire in shift workers and
non-shift workers is shown in table 2.

Dividing the data to RLS-negative and
RLS-positive groups, and comparing sub-
groups of shift workers and non-shift
workers revealed that in RLS-negative
shift workers and non-shift workers the
PSQI scores were 7.30 and 6.10,
respectively (P= 0.001). In RLS-positive
shift workers and non-shift workers the

PSQI scores were 9.02 and 7.76,
respectively (= 0.092).

Among 102 members with RLS,
10 (10%) had mild RLS severity, 50
(49%) had moderate, 35 (34%) had
severe, and 7 (7%) had very severe
disease. The scatter diagram of RLS
severity and PSQI score among non-shift
workers and shift workers is presented in
figures 1 and 2, respectively.

The LR analysis on the potentially
associated factors for the RLS group was
performed with the following seven
variables: age, shift work, using specific
drugs, smoking, diseases associated with
RLS, pregnancy, and PSQI score. Among
these, shift work, using specific drugs,
smoking, diseases associated with RLS,
and pregnancy were treated as categorical
variables.

Table 2. The score of each component of PSQI questionnaiRt5-positive and RLS-negative patients among shif
workers and non-shift workers

Shift workers Non shift workers
PSQI score RLS + RLS - P value RLS + RLS - P value
Mean = SD Mean = SD Mean + SD Mean = SD
Ci1 1.750+ 0.704 1.33&0.812 <0.001 1.4080.810 1.09: 0.752 0.022
Cc2 1.720+ 1.065 1.38G:1.018 0.025 1.1160.863 0.83( 0.852 0.070
C3 1.140+ 1.109 0.96G 1.068 0.250 1.456 0.959 1.18(3: 0.935 0.100
C4 0.760+ 1.122 0.63G: 1.001 0.370 0.60@ 0.955 0.40(: 0.794 0.230
C5 1.410+ 0.559 1.14G: 0.512 < 0.001 1.454 0.504 1.0303- 0.494 < 0.001
C6 0.300+ 0.641 0.25( 0.663 0.650 0.226 0.480 0.35& 0.767 0.185
Cc7 1.980+ 0.854 1.70& 0.923 0.020 1.7860.947 1.36Q: 0.923 0.120
Global 9.03t 3.29) 7.30t 3.67 0.002 7.7 3.66 6.10+ 3.15 0.005
n (%) n (%) OR (95% ClI) n (%) n (%) OR (95% ClI)

PSQI score 5 50 (96.2) 169 (76.8) 7.5 (1.77-32) 30 (78.9) 82.9) 1.77 (0.76-4.1)

RLS+: RLS-positive patients, RLS—: RLS-negativeigrats, SD: Standard deviation, PSQI: Pittsburgteisi@uality Index, C1: Sleep quality, C2:
Sleep latency, C3: Sleep duration, C4: Habituaslefficiency, C5: Frequency of sleep disturbaffe, Use of sleeping medication, C7: Daytime
dysfunction, CI: Confidence interval, OR: Oddsaati
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psqi.score

RLSsevirity
Figure 1.Linear regression of the restless legs
syndrome severity and Pittsburgh Sleep Qualityxnde
score in non-shift workers. Theé R 0.412, P < 0.001

shift: yes

psqi.score

R Sq Linear = 0.163

RLSsevirity
Figure 2. Linear regression of the restless legs
syndrome severity and Pittsburgh Sleep Qualityxnde
score in shift workers. The?®s 0.163. P = 0.003

The LR analysis revealed that the RLS
was significantly associated only with the
PSQI score (odds ratio = 1.14, P < 0.001).

Discussion

This study investigated the sleep
guality in female health-care workers in
terms of RLS and shift work. We found an
elevated risk of poor sleep quality in
female health-care workers (PSQI scere
5. 75.9%) with a more significant
elevation in shift workers. Overall, the

J Seep i, Vol. 1, No. 2, 2016

mean PSQI score was 7.1 characterizing
sleep qualities as poor. The previous
studies on health-care workers have
reported the same results, underlining the
requirement of revision of working
schedules in hospitals (10, 11). Yazdi et
al. (6) conducted a study to compare sleep
disorders between male shift workers and
non-shift workers employed in a textile
factory. They found that 20.4% of shift
workers and 10.3% of non-shift workers
had poor sleep quality. Consistent with the
current results that the study reported a
significant increase of poor sleep quality
in shift workers. However, the prevalence
of poor sleep quality in both shift workers
and non-shift workers was much lower
than this study. This discrepancy could be
due to different study population
regarding gender and occupation.

Shift workers with RLS presented
higher scores significantly for sleep
guality (C1), sleep latency (C2), frequency
of sleep disturbance (C5), and daytime
dysfunction (C7). Non-shift workers with
RLS presented the higher scores
significantly for sleep quality (C1) and
frequency of sleep disturbance (C5).
Occupational performance is mainly
affected by daytime  dysfunction.
Therefore, the results of this study suggest
that shift working exclusive of RLS is
responsible for performance deficit as
indicated in some previous studies (6, 12).

Studies conducted in  different
populations such as patients with
glomerulopathy, chronic  obstructive
pulmonary disease, and hemodialysis
patients revealed that RLS-positive
patients were at increased risk of poor
sleep quality (13-15). In this study, overall
PSQI score was higher in RLS patients in
both shift workers and non-shift workers.
However, comparing RLS-positive and
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RLS-negative patients, a number of
patients with poor sleep quality (PSQI
score> 5) were greater significantly only
among shift workers (Table 2).

Linear regression analysis of the RLS
severity and PSQI score in non-shift
workers resulted in a graph with a greater
slope than in shift workers (Figures 1
and 2).

Regarding the & PSQI score was
better predicted by RLS severity in non-
shift workers. Because in shift workers,
many other factors may be also
responsible for poor sleep quality.
Misalignment of the circadian rhythm and
sleep-wake schedule in shift workers
could result in depression, tension, and
tiredness as mentioned in the previous
studies (6, 16).

RLS prevalence is reported to increase
with age (17). Whittom et al. (18)
suggested that more than one pathological
process might be responsible in RLS.
Genetic factors, iron deficiency, and
peripheral neuropathy are some of the
associated factors in the pathogenesis of
RLS (19, 20). Inconsistent with previous
results, in the present study, the LR
analysis on the associated factors for the
RLS group revealed no significant
association except for the PSQI score.
This could be due to the fact that we
assessed those associated factors with a
self-report data collection sheet instead of
laboratory tests.

One of the limitations of this study is
that self-reporting and subjective methods
may have resulted in less accuracy.
Moreover, with the cross-sectional design,
we could not evaluate the cause-effect
relationship. All of the participants in this
study were female, so we could not
generalize the results to all of the health-
care workers. Future research may benefit
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from using methodologies other than
cross-sectional design, increasing in
sample size, and investigating the scores
of patients after RLS treatment.

Conclusion

It can be concluded that female health-
care workers have poor sleep quality
aggravated with both RLS and shift work.
RLS-positive female patients are at
increased risk of poor sleep quality in both
shift workers and non-shift workers, with
the worst scores of PSQI questionnaire
among shift workers.
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