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Abstract

Purpose: Sufficient sleep quality plays a significant role for long-term physical and mental
health. The aim of this study was to examine the associations of general mental health symp-
toms with sleep quality and daytime sleepiness. M aterialsand M ethods: A cross-sectional
survey with 84 included participants (female: n = 42, male: n = 42) was conducted. General
mental health symptoms were assessed using the 12-item General Health Questionnaire
(GHQ-12), sleep quality was measured with the Pittsburgh Sleep Quality Index (PSQI), and
daytime sleepiness was eval uated with the Epworth Sleepiness Scale (ESS). Statistical diffe-
rences were calculated using two-sample t-test and Mann—Whitney U test. For correlation
analyses Spearman's rank correlation was used. Results: Subjects with poor sleep quality
reached higher scores in the GHQ-12 and in the ESS than subjects with good sleep quality,
but the difference regarding the ESS was not significant. Higher GHQ-12 scores were
associated with higher PSQI scores but not with higher ESS scores. Conclusions: Major
findings show strong evidence of an association between general mental health symptoms
and sleep quality with poor slegpers having amore disturbed mental health than good sleepers.
Further evidence of theinterrelationship between subjective sleep quality and general mental

health symptoms was found.

Keywords: Mental health, Work ability, Stress, Seep, Insomnia.

Introduction

Restorative sleep is important for
performance, productivity, and efficiency at the
workplace aswell asfor work ability and mental
well-being [1]. However, modern society
demands permanent flexibility, mobility, and
accessibility of the employee. Asaconsequence,
psychological strain at the workplace appears to
be an ever larger health hazard. The number of
absences due to mental disorders increased
sharply compared to other diseases [2].
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Psychological strain leads to an increased
physiological and psychologica activation [3].
Thismatter isin contrast to the physiological and
psychological reduction of theactivation asamain
characteristic of sleep [1]. Sleep satisfaction is
reduced by social stress[4]. Several studiescould
find associ ations between increased work-related
psychosocial stressand poor sleep quality [5-8].
Perceived unfair treatment at the workplace is
also associated with an increased risk for poor
sleep quality inthelong run[9].

Disturbed sleep is a symptom of various
mentd illnessesincluding bipolar disorder [10] and
psychosis[11]. Some sleep problems even form
part of the diagnostic criteria of certain psychic
illnesses, e.g. major depression or post-traumatic
stress disorder [12, 13]. Moreover, for example,
regarding clinical depression and anxiety disorder
the association between psyche and sleep

INTER COLLEGAS, VOL. 6, No.4 (2019)

ISSN 2409-9988



HYGIENE & OCCUPATIONAL MEDICINE 193

appearsto bebidirectional [14-16]. Studieshave
also shown that deep disturbancesraisetherisk for
certain mental conditions, e.g. a first episode of
psychosis[17], tranditionto major depression [18],
paranocia[19], manic symptoms[20], and burnout
[21]. On the other hand, improving deep problems
seem to reduce mental health problems[22].

2. Purposes, subjects and methods:

2.1. Purpose

The purpose of the present study was to
further investigate the consequences of poor deep
quality on general mental health symptoms and
the other way round. We hypothesised that: (1a)
bad sleepers have a higher level of daytime
deepiness, (1b) reduced deep qudity isaccompanied
by higher daytime sleepiness; (2) poor sleep
quality isaccompanied by reduced general mental
health symptoms.

2.2. Subjects & Methods

Participants and Design

Participants were recruited through the
occupational health out-patient department of the
Institute of Occupational Medicine of Otto von
Guericke University Magdeburg within the
context of regular preventive medical
examinations of the employees and via
advertisement (distribution of leaflets) both on
Health Days and among local undergraduate
students. In Germany Hesalth Days are regularly
offered in companies within the scope of the
operational health management. On these days
all employeesareinvited to participatein various
health activities. The recruited participants
collected the questionnairesin German at the out-
patient department and completed them at home
receiving afeedback after handing themin again.
All participants except for one were native
speakers. Exclusion criteriaincluded shift work,
chronic medication intake with influence on the
heart rhythm, reported diabetes mellitus, untrested
thyroid diseases and treated thyroid diseaseswith
thyroid blood parameters outside the normal
range, cardiac diseases, use of nocturnal oxygen
or nightly continuous positive airway pressure,
and reported diseases of the central or peripheral
nervous system resulting in afinal study sample
of 84 participantsof various occupational groups.
All subjects provided informed consent prior to
participation in the study. Participants anonymity
with consideration for data protection was fully
ensured. The study was approved by the ethics
committee of Otto von Guericke University
Magdeburg (registration no. 50/16) in May 2016.
The experimental part of the study was carried
out until October 2017.

Questionnaires

Socio-Demographical and Medical Data

In the beginning participants were asked to
givedetailsabout age, height and weight (for body
mass index; BMI), waist and hip circumference
(for waist-hipratio; WHR), physical activities, job
profile, and tobacco consumption. Furthermore,
arterial systolic blood pressure (RR sys) and
diastolic blood pressure (RR dias) were taken
after a 3 to 5-minute stationary phase.

12-1tem General Health Questionnaire
(GHQ-12)

The GHQ-12 [23, 24], ashort version of the
GHQ, isaninstrument to eval uate general mental
health symptoms. It consists of 12 questions
screening for recently experienced dysfunctional
symptoms and behaviour on afour-stage answer-
scale. Thereare4 different possibilitiesfor scoring
[25]. In this study the Likert-scoring (03 scale;
sum score ranging from 0-36) and the
dichotomous GHQ-scoring (0-1 scale, 0 in the
caseof Oor 1intheLikert scaleor 1 in the case
of 2 or 3in the Likert scale; sum score ranging
from 0-12) [26] were used inwhich ahigher value
indicatesamore disturbed state of psychological
health. The cut-off value for disturbed mental
health depends on popul ation-specific factors
[26-28]. Regarding the GHQ-scoring following
Ustun and Sartorius[27] and likeinLinden et al.
[29] and Seibt et a. [30] a cut-off value of > 5
was used. With regard to diagnostic validity the
GHQ-12 has a sensitivity of 83.4 % and a
specificity of 76.3 %. Theinternal consistency is
indicated by a Cronbach's apha coefficient of
0.85[26].

Pittsburgh Seep Quality Index (PQI)

ThePSQI [31] isasdlf-assessment questionnaire
capturing subjectivesleep quality of the preceding
month. It consists of 19 self-rated questions and
5 questionsfor third-party eval uation not counted
inthe scoring of the PSQI. The 19 items generate
7 component scores (subjective s eep quality, Seep
latency, sleep duration, habitual sleep efficiency,
sleep disturbances, use of sleeping medication,
daytime dysfunction), each weighted equally on
a 0-3 scale. The sum of the component scores
yields the global PSQI score (range of 0-21) in
which higher valuesindicate worse sleep quality.
The cut-off value recommended by Buysseet al.
[31] to distinguish between good and bad slegpers
is> 5. Regarding diagnostic validity the origina
study shows a sensitivity of 89.6 % and a
specificity of 86.5 %, theinternal consistency is
indicated by a Cronbach's alpha coefficient of
0.83[31].
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Epworth Seepiness Scale (ESS)

The ESS [32] is a self-administered
questionnaire assessing daytime sleepiness in
recent times. It consists of 8 questionsdescribing
different degrees of soporific daily situationsfor
each to berated the probability to doze off or fall
adleep on ascale of 0-3. If some situations have
not been experienced recently subjectsare asked
to estimate how they might affect them. The
8 selected values are summed to a score (range
0-24) in which higher values indicate a higher
level of daytime sleepiness. The determined cut-
off value for excessive daytime sleepiness is
>10[32-35]. Theinterna consistency determined
by the original author of the ESSisindicated by a
Cronbach's alpha coefficient of 0.88 [36].
Referring to diagnostic validity for instance in
narcolepsy the ESS has a sensitivity of 93.5 %
and a specificity of 100 % [37].

Statistical Analysis

Regarding descriptive statistics means (M)
and standard deviations (SD) aswell as medians
and ranges were calculated. To test for normal
distribution the Kolmogorov—Smirnov test was
used. In case of normal distribution andinterval-
scaled datathe two-samplet-test for independent
samples was applied. If variables were ordinal-
scaled or interval-scaled but not normally
distributed Mann-Whitney U test was used. When
comparing groups for outcomes of interest
differencesin mean or median are reported with
the 95 % confidenceinterval (95%Cl) inaddition
to the p value. Pearson's? test was applied if all
variablesinvolved were categorid . For correlation
analyses we used Spearman's rank correlation
since the correlated variables were not normally
distributed. Thesignificancelevel for all analyses
was set to p < 0.05. All analyseswere conducted
with the statistical software IBM SPSS Statistics
24, 1BM, Armonk, USA.

3. Results

On the basis of the reached global PSQI
score the participants (n = 84) were divided into
thetwo groups " Good deepers' (n=53) and"Bad
dlegpers' (n = 31) forming the foundation of the
examination with regard to the associations of
general mental health symptomswith subjective
sleep quality and individual daytime sleepiness.

Socio-Demographical and Medical Data

The participants had a mean age of 37.3 =
15.6 years(median 33 years, range 19— 71 years),
amongthem42females(meanage38.2+ 14.5years,
median 38.5 years, range 20 — 71 years) and
42 males (mean age 36.4 + 16.7 years, median
28 years, range 19— 71 years). Thegood sleepers

consisted of 52.8 % males and 47.2 % females,
the bad deepers of 45.2 % males and 54.8 %.
Table 1 depicts means and standard deviations
of the examined socio-demographical and medical
variablesfor both groups separately and thetotal
sample. The 12 current or former smokers of the
good sleepers (23.1 %) smoked an average dose
of 10.5 py + 9.5 py while the 8 current or former
smokers of the bad sleepers (26.6 %) on average
smoked a dose of 17.5 py £ 12.9 py. [Table 1
near herel.

Sleep Quality

Table 2 shows descriptively the average
global PSQI scoresand the 7 separate component
scores with standard deviations as well as the
medians and ranges of both groups and the total
sample. [Table 2 near herg].

The good sleepers needed an average time
of 12:13 min £ 07:55 min to fall asleep (median
10min, range 2 ?45 min) and actually slept 07:17
h £ 00:50 h per night. In comparison the bad
sleepers needed on average 35:00 min + 42:04
min to fall asleep (median 23 min, range 2 —
240 min) and the actual sleep duration was05:41
h+01:03 h.

Daytime Sleepiness

Although the bad sleepers reached higher
scores in the ESS no significant difference
between the two groups was found (p = 0.113)
(table 2). Applying the determined cut-off value
for excessive daytime sleepinessof > 10[32, 33]
no significant distribution wasfound either (p, ,=
0.331) (table 3). [Table 3 near here].

While 9 good sleepers (17.0 %) were
categorized as having excessive daytime
sleepiness there were 8 bad sleepers (25.8 %),
sointotal 17 participants scored above the ESS
cut-off value.

Correlations between Subjective Sleep
Quality and Individual Daytime Sleepiness

Correlating the global PSQI score with the
global ESS score no significant association was
found (r = 0.184, p = 0.094) (table 4). [Table 4
near herel.

Regarding the 7 separate PSQI component
scores only the component daytime dysfunction
correlated significantly in terms of avery strong
evidence with the global ESS score (r = 0.365,
p < 0.001).

Mental Health Symptoms

Withregard tothegloba scoresinthe GHQ-12
asignificant difference between the two groups
which showsstrong evidencewasfound (p=0.004).
The bad sleepers on average reached higher
scores (table 2). The distribution after applying
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Table 1
Depiction of the socio-demographical and medical data of both groups
Good sleepers Bad sleepers Total
(n =53) (n=31) (n=84)
M+ SD M + SD M + SD
Median (range) Median (range) Median (range)
Age 35.2+143 409+£17.2 37.3+15.6
[years] 29 (19 — 64) 47 (19-171) 33(19-71)
BMI 24.37 +3.94 24.84 +4.20 24.55 +4.02
[kg/m?] 23.46 (17.63 — 38.57) 24.13 (19.33 — 34.36) 23.89 (17.63 — 38.57)
WHR 0.88 + 0.11 0.89 + 0.11 0.89 + 0.11
0.89 (0.68 — 1.29) 0.88 (0.70 — 1.20) 0.89 (0.68 — 1.29)
RR sys 125.9+10.8 124.4 + 15.6 125.3 £ 12.7
[mmHg] 125 (90 — 158) 121 (99 — 167) 124 (90 — 167)
RR dias 79.3+8.7 78.8+11.0 79.1+9.6
[mmHg] 80.5 (60 — 105) 78 (57 — 102) 79 (57 — 105)
Sport 23+1.9 1.8+2.0 21+2.0
[times/week] 2(0-16) 1(0-238) 2(0-28)
Sport 12.0+£12.2 8.7+89 10.8 £ 11.1
[no. of years] 10 (0 —45) 6 (0 —30) 10 (0 —45)
Number (%)
Occupation
mainly intellectual 40 (75.5) 23 (74.2) 63 (75.0)
mainly physical 5(9.4) 13.2) 6 (7.1)
physical and
intellectual 8 (15.1) 6 (19.4) 14 (16.7)
pensioner 0 (0.0) 1(3.2) 1(1.2)
Smoker
former 8 (15.4) 7 (23.3) 15 (18.3)
current 4(7.7) 1(3.3) 5(6.1)
non-smoker 40 (76.9) 22 (73.3) 62 (75.6)
Table 2
PSQI global and component scores, global ESS scores and global GHQ-12 scores of both groups
Good sleepers Bad sleepers Total Significance
(n = 53) (n = 31) (n = 84) 9
M £ SD M+ SD p-value
Median (range) Median (range) Med'\ig: (SraDnge)
95%Cl 95%Cl 95%ClI
PsaQl
3.5+13 9.0+2.6 55+3.3
Global PSQI score 4(0-5) 8 (6—14) 5(0-14)
3.15-3.92 8.08 — 10.06
Subjective sleep quality 0.83+0.47 1.61 £ 0.56 1.12+0.63
1(0-2) 2(1-3) 1(0-3)
Sleep latency 0.58 + 0.50 1.58 £ 0.93 0.95+0.84
1(0-1) 1(0-3) 1(0-3)
Sleep duration 0.32 £ 0.51 1.58 + 0.96 0.79 £ 0.94
0(0-2) 2(0-3) 1(0-3)
Sleep efficiency 0.13+0.40 1.29+1.11 0.56 + 0.93
0(0-2) 1(0-3) 0(0-3)
Sleep disturbances 0.92+0.34 1.35+0.49 1.08 £ 0.45
1(0-2) 1(1-2) 1(0-2)
Sleeping medication 0+0 0.26 +0.73 0.10 £ 0.46
0(0-0) 0(0-3) 0(0-3)
Daytime dysfunction 0.72 + 0.61 1.35+0.84 0.95+0.76
1(0-2) 1(0-3) 1(0-3)
ESS
7.1+£33 8.8+4.38 7.7+4.0 0.113
Global ESS score 7 (1-14) 8 (0-20) 7 (0-20) 0,040 — 3,475
5.89 — 8.16 6.68 — 10.08
GHQ-12
9.1+3.7 12.9+6.1 10.5+5.0 0.004
Global GHQ-12 score 9 (3-18) 11 (7 - 26) 9 (3-26)
8.45-10.88 10.43 — 14.81 1,360 — 6,182

p-value: Mann—Whitney U test.
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Table 3
Classification of both groups by applying the ESS cut-off value
Good sleepers Bad sleepers Total

Number (%) p-value

ESS normal 44 (83.0) 23 (74.2) 67 (79.8) 0.331

increased 9(17.0) 8 (25.8) 17 (20.2)
p-value: Person's y? test.
Table 4
Correlations of PSQI global and component scores with ESS global score
and GHQ-12 global score
PSQI components
>
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Global ESS score r 0.184 0.115 0.017 0.066 0.070 0.211 0.011 0.365
p 0.094 0.300 0.880 0.550 0.530 0.054 0.921 <0.001

Global GHQ-12 score r 0.414 0.401 0.263 0.226 0.186 0.304 0.113 0.380
p <0.001 <0.001 0.016 0.039 0.090 0.005 0.304 <0.001

r: Spearman's rank correlation.

the cut-off value for disturbed mental health of
> 5 with regard to the GHQ-scoring [27] shows
table 5. [Table 5 near here].

was correlated with the global GHQ-12 score a
positive and significant associ ation indicating very
strong evidencewasfound (r = 0.414, p < 0.001).

Table 5
Classification of both groups by applying the GHQ-12 cut-off value
Good sleepers Bad sleepers Total
Number (%)
GHQ stable 51 (96.2) 22 (71.0) 73 (86.9)
disturbed 2(3.8) 9 (29.0) 11 (13.1)

The subjects categorised as being good
dleepers with stable mental health reached on
averageascoreof 1.1+ 1.3 inthe GHQ and 3.5
+ 1.3 in the PSQI while the subjects categorised
asbeing bad deeperswith disturbed mental health
reached on average a score of 7.7 + 2.3 in the
GHQ and 11.0 £ 2.2 in the PSQI. Categorised
good sleepers with disturbed mental health
reached on average a score of 7.0 + 0.0 in the
GHQand 4.0+ 1.5inthe PSQI, categorised bad
dleepers with stable mental health reached on
averageascoreof 1.0+ 1.0inthe GHQ and 8.2
+ 2.3 in the PSQI.

Correlations between General Mental
Health Symptoms and Subjective Sleep Quality
as well as Individual Daytime Sleepiness

Correlation analyses were performed to find
further associations of general mental health
symptoms with subjective sleep quality and
daytime sleepiness. When the global PSQI score

Apart from the components sleep efficiency and
sleeping medication the component scores
correlated significantly with the global GHQ-12
score aswell (table 4). However, correlating the
globa ESS score with the global GHQ-12 score
no significant relation was found (r = 0.118,
p = 0.285).

4. Discussion

Thereis arise of menta strain in the world
of work [2]. Sleep disturbances and problems
falling asleep are often associated with
occupationa stressaswell asproblemsand social
conflicts at the workplace [5-9].

Restorative sleep plays asignificant role for
health, subjective well-being, and quality of life
[38, 39]. Dueto the unconscious experience sleep
and its quality can subjectively only be assessed
in retrospect [40]. In this study the PSQI was
used for that which distinguishes between good
and bad sleepers. This distinction was used to
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divide the total sample into two groups ("Good
dlegpers' and "Bad deepers”).

General mental health symptoms assessed
with the GHQ-12 differed significantly in terms
of a strong evidence between both groups
whereby the bad 9 egpershad aworse psychological
state in form of higher scoresinthe GHQ-12. In
the correlation analyses significant positive
associations between the global GHQ-12 score
and the global PSQI score aswell as most PSQI
component scores were found, too. These
associ ationswere both of weak, strong, and very
strong evidence.

Given the cross-sectional design of thisstudy
itisnot possibleto draw any conclusionsregarding
the causality of the associations. It might both be
conceivable that subjective sleep quality had an
influence on mental health and that mental health
influenced subjective sleep quality. It isprobable
that there isabidirectiona relationship since on
the one hand disturbed sleep is symptom of
various psychic illnesses [16], but on the other
hand it also causes psychic illnesses [14, 15].
Short sleep duration is associated with burnout
[41], depression, and suicidal tendency [42, 43].
Kahn—Greene et al. [44] could show that thereis
anincrease of depressive symptomsalready after
56 hours of sleep deprivation. The association of
psyche and sleep could also beillustrated by the
fact that behavioural therapy procedures are
superior to hypnoticsin thetreatment of particular
sleep disorders [45, 46]. Cognitive behavioural
therapy for insomnia also improves comorbid
anxiety and depression [22, 47]. Mental health
can be influenced by work-related psychosocial
stress. Various studies found a significant
associ ation between social stressaswell aswork-
related psychosocial stress and sleep quality [4—
6, 8]. A specific problem could be the current
development towards permanent availability of
the employee. After regular work working is
virtually continued dueto permanent availability
what leads to qualitative and quantitative
disturbance of deep[48]. Theresultsof thisstudy
show that poor mental health is associated with
reduced sleep quality. Improving sleep might
enhance mental health and thus the work ability
of the employee. On the other hand, improving
mental health could lead to better sleep and thus
to abetter recovered and moreefficient employee.

A possibility of distortion of the described
associationsin this study could be that a subject
with poor mental health or poor subjective sleep
quality might have a negative and pessimistic
general attitude and therefore estimates the

respectivecther factor intentionaly or unintentiondly
worsethanit actualy is. In comparison the subject
with good psychological health or good subjective
sleep quality possibly could have a positive and
optimistic general attitude and evaluates the
respective other factor intentionally or
unintentionally better than it actually is.

The GHQ-12 is an instrument to assess
recently experienced mental dysfunctional
symptoms and behaviour. A further more precise
psychopathological exploration was not
performed. Therefore, it cannot be estimated if
psychological health wasdisturbed before recent
timesor sincewhen it wasdamaged. That iswhy
we are not able to say from what period of time
the association of mental health and sleep quality
might possibly exist.

To our knowledgetherearefew studieswhich
examine the associations of subjective sleep
quality and daytime sleepiness with the GHQ
scoreor the GHQ classification. One study which
examined studentsin southern Thailand confirmed
the association between poor sleep quality and
mental health problemsintheir ssmple[49]. The
prevalence of poor sleep quality in thisstudy was
42.4 %. Sepehrmanesh [50] also showed that
deepqudity might play asignificant rolein various
aspects of mental health. There were significant
correlations between general mental health
symptoms, physical symptoms, states of anxiety,
depression and sleep quality. Both studiesused a
relatively young sample.

Limitations of this study are the cross-
sectional design and the relatively small sample
size, especially for the categorical group
comparisons. Moreover, the study relied on self-
report questionnaires which were completed at
home. The clinical relevance of the 95%CI of
the results of this study is small. Extended
diagnostics (e.g. sleep laboratory) might be
necessary to evaluate them sufficiently. Further
research on this topic including studies with
longitudinal design and larger sample sizes is
required. On the whole the findings of this study
might provide further evidence of the inter-
rel ationship between subjective sleep quality and
mental health and could emphasi setheimportant
role of restorative sleep for psychological well-
being and the other way round.
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