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Abstract

Objective: To study and compare subjective sleep quality &edquality of life resulting from the volume of sfeover the last month among
shift andnon-shift workers.

Methods: A cross-sectional comparative study was adoptdadclided a representative sample of male factawkers in Aseer Industrial City,
SaudiArabia during October 2011.0ut of 35 factories fdetories were selected randomly, and then fronh satected factory, 24 workers were
randomly invited to participate in the study. Heffthese workers must be within shift-workers gram another half within daytime work
group. A self-administrated questionnaire was Usedata collection including demographic charastes, questionnaires of Pittsburgh Sleep
Quality Index (PSQI) to measure the quality andeuas of sleep and Functional Outcome of Sleep tuewire (FOSQ) to measure the
functional outcome resulting from sleep demand.

Results: The study included 291 factory workers out of 33@ted to participate in the study, giving a responate of 86.6%.Workers with good
sleepquality represent 79.7% of non-shift group comparednly 32.4% of work shift group, p<0.001.The meszore of all components of
PSQI were significantly higher among workers wiktifts than those without shifts. In addition, thiokil PSQI score was significantly higher
among workers with shifts than those without sh{fi€9+4.1 versus 3.0+3.0). The mean score of thapoments of activity level, general
productivity, social outcomes, and vigilance of KD&s well as the total FOSQ score were signifigahigiher among workers without shifts
than those with shifts. There was a significantatieg correlation between PSQI score and FOSQ stnong workers of both groups.
Conclusion: Findings of the present study showed that the stpegity was significantly better in non-shift wers than shift workers. In
addition,the functional outcome was significantly better agnavorker of non-shift group than those of shifoug. Poor sleep quality among
shift workers is significantly associated with geradysfunction.
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INTRODUCTION across KSA industrial workforce and Is therefore iategral

Sleep helps humans to maintain optimal emotional aacial ~Part of the lifestyle of a large proportion of tqupU_latloni_z-]
functioning while they are awake by giving resuring sleep to However, the number of people working alternatimifts in
the parts of the brain that control emotions ardasdnteractions. social, communication, industrial, leisure, tramsgtoon,
Many studies showed that the metabolic activitthofnan brain medical services and in factories is probably rigpiging

decreases after 24 hours of sustained wakefuln&bsep Shift-work can be defined as "a way of organiziragjyd
deprivation can cause a decrease in body temperaulecrease working hours in which different persons or teamerkvin

in the releas_,e of growth hormone _and a decreasgnimune succession to cover more than the usual 8-hour deyrkup to
system function as measured by white blood cellhtolor the : . i
and including the whole 24 houré"".

nervous system to works properly, sleepmiportant demané!
In practical terms, any work schedule is considestft-

Symptoms similar to those seen in people with get | . L . . oy ;
are common in people who work in shifts. Becausewake work if ;?ey aile not within the 02'00'1.7'?0 0(; OH:"DG'OO twge
ime _conics i poveril sleepreqiaing cude (2105, G, 55 8 e3pore o Soc o chommencs
sunlight, they often become uncontrollably drowsyriug expanded. According to surveys were done in Eumpea

work or may have difficulty falling asleep durinteir off time. ) X . )
Their biolog)]/ical clocks Wgnt to gdo onepthing”g;/ﬁvhﬂmey are countries, USA and developing countries, approxaiya20%
' of employees are working in alternating shift3.

doing something entirely different. People workiimg shifts

have an increased risk of mental, heart, gastrstint, The effort to get adequate sleep at daytime wherking
emotional, problems. All these problems may beteeldo the nights is familiar to many of workers. In fact, dfllion workers or
disruption of the circadian sleep rhytHrf. 20% of the American workforce work other than tigital 9 to 5

shift. The resulting sleep deprivation leads taéased short term

Shift-work is essential component of working patter * .
illness and long term medical problems.

Address for correspondence* A much higher incidence of accidents and mistakes a
Moataz Abdel-Fattah associated with sleep deprivation. The loss of petdity alone
Preventive Medicine Department (Research Center) is estimated to be in the billions of dolI 8.

ﬁlr-;-t')?:a Armed Forces Hospital, Taif, Saudi The main objective of study is to assess the impéct

shift-work on sleep quality among male factorieshkeos.
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METHODOLOGY test, if the frequency in at least one cell was tesn five. Mann
Whitney non-parametric statistical test was appliedest for

A cross-sectional comparative study was conduated i : :
. . . - the difference between scores of PSQI and FOS(entwo
Aseer Industrial City during October 2011. Aseedustrial compared groups. In order to understand the relstip

City is located in north of Khamis Masheet—AlAmmaiRoad. b ; ; :
: . . etween dependent and independent variables, e
It was started in 1410H] (1990G) in 3 phases taiiea total linear regresl,osion was carried IOout to measure ttiectefof

area Of 2.7 mllllpn square .”!eters.- It includes md”es' The workers™ personal and medical characteristics oQIP&d
industries permitted are divided into 3 categoftesd, metal 550 gcores. The final model included only sigaficvariable
and chemical. Around1250 male workers, most of &M  ,qer control for confounding. Coefficient of detenation (r-
rea_d a_n_d write  English language. 'I_'he _mo?t COMMOLgare) was computed to determine the variability the
nationalities are Arabs and South East Asian aifiz€ dependent variable. Differences were considerestaistically
Assuming that sleep deprivation among factory wiwke significant when the p-value is less than 0.05.

as average as 50%. Setting the confidence intef@$5% and RESULTS

sample error of 5%, using the Raosoft sample saeutator

program, the sample size calculation was 336workers The study included 291 factory workers out of 36%ited
to participate in the study, giving a response cft86.6%. Table 1

%resents the personal characteristics of the gaatits according to
their work shift. Age of workers in non-shift growgas slightly
higher than that of those in the work shift gro3p.7+8.8 versus

/ . 34.0+£10.4 years). However, this difference was siattistically
factories, 14 factories were selected randomly,thed from each significant. Saudi workers represent 21.7% of niift-sgroup

selected factory, 24workers were randomly seledtizdf of these compared to 31.8% of work shift group with no statally

24 workers “12 workers” must be within shift-workegroup and  gjgnificant difference, p=0.052. Married workergnesent 72% of
another half within daytime work grodip. non-shift group compared to 64.2% of work shift upowith no

The study questionnaires are composed of: 1.Derpbgra statistically significant difference, p=0.15. Pratiun workers
characteristic: age, nationality, marital statypetof occupation, represent 42% of non-shift group compared to 4708%ork shift
type of accommodation, smoking status, taking $eemtor group. This difference was statistically signifitgo=0.02.

stimulant medications, past history of any medmapsychiatric As shown in table (2), smoker workers represent4d
disorders _and duration of shift-wo_rking experierfge years). 2. \ork shift group compared to 26.6% of work non-sfgfoup,
PSQI which measures the quality and patterns oépsldt ;-5 01 workers with history of intake of sedatietisulants
differentiates “poor” from “good” sleep by measwgiseven areas: represent 20.9% work shift group compared to ond¥#of work
subjective sleep quality, sleep latency, sleep tebma habitual | on_shift group, p<0.001. History of diabetes e
sleep eff_iciency, slee_p disturbances, use of s1lge_p1'nedicatior_1, hypertension, and bronchial asthma were not sigmifly
and daytime dysfunction over the last month. Sepahanswers is  yggqciated with work shift while workers with othehronic
based on a 0 to 3 scale, whereby 3 reflect thetivegaxtreme on  giseases (cancer, chronic hepatic diseases, résehsés, etc)

the Likert Scale. A global sum of *5” or greatedicates a “poor”  onrecent 22.4% of work non-shift group compared3®% of
sleeper. Reliability and validity of PSQI producadensitivity of -~ chift group, p=0.001. History of depressionamxiety were

89'6% and_a specificity of 86'5% of'patients vgrsmmtr_ol not significantly associated with work shift whilgorkers with
spbjects. Th'? (.:L.“O.ﬁ score cc_)rre_ct!y identified/B4f patients W_'th other psychological problems diseases represe@%@3f work
d!sorders of initiating or maintaining sleep, 89%patients with o <higt group compared to 7.4% of work shift grop<0.001.
d|sgrder1$s3 14?f excesg ive  sleepiness, and 97_% of siepule Workers with both physical and psychological protserepresent
patients’®**¥! 3, Functional outcome of sleep which measures the3 a0t of work non-shift group compared to 8.8% afrkvshift

functlonal_ outcome res_ultlng ffo_m sleep de_m_and_ aotog about group. The difference was statistically significaPt0.001.
30 questions concerning activity level, vigilandsetimacy and

sexual relationships, general productivity, soaitcome. For From table (3), it is obvious that sleep latenayetiwas
scaling of items the respondents are asked tothatelifficulty of ~ 'onger among workers of wok shift group comparedvask non-
performing a given activity on a 4-point scale (difficulty to shift group (46.8+34.8 versus 22.8+18.6 minutesjis difference

extreme difficulty). For scoring mean-weighted itsoore for each Was statistically significant, p<0.001. On the othend, the actual
subscale; subscale scores are totaled to produglebal score. Sleep time was longer among workers of non-shifiugrthan
Lower scores are associated with greater dysfumctibor —among workers of work shift group (7.6+1.2 versuat1.5 hours).
reliability and validity, test-retest/reproducibyli and Internal This difference was statistically significant, p801. Workers with
consistency is well reported and used by Americdroracic 9ood sleep quality represent 79.7% of non-shifugroompared to
Society by its original language English. Conteaidity reported, ~only 32.4% of work shift group, p<0.001.
seven judges rated clinical relevarice. As shown in table (4), the mean score of all conepts
of PSQI (last month overall sleep quality, slegenay, actual
The Statistical Package for Social Sciences (SR8§on  Sleep, sleep hours, last month trouble sleeping(, taonth
18.0) was used for data entry and analysis. Daaiptatistics intake of medicine to sleep and last month troutiaying
were computed in the form of frequency and pergmntéor awake) were significantly higher among workers watifts
categorical data and in the form of measures ofraetendency than those without shifts. In addition, the Glo8QIl score
(arithmetic mean and median) and measures of digper Was significantly higher among workers with shiften those
(standard deviation and range) for continuous béef@ Regarding Without shifts (7.0+4.1 versus 3.0£3.0).
analytic statistics, chi-square test was utilized tést for the Table (5) shows that the mean score of the comgsran

association and/or difference between ~ categoricafialles.  activity level, general productivity, social outcesy and vigilance
Fischer's exact test was applied instead of chausqu

Out of 1250 workers, 336were selected using simpl
random sampling technique. The researcher sel&36dvorkers
randomly by using a numbered list of workers namalli factories
through online random number generator softWar®©ut of 35

6
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of FOSQ as well as the total FOSQ score were sigmifly higher

among workers without shifts than those with shifisere was no and non-shift workers.

statistically significant difference between scaoffeintimacy and

Table 1: Comparison of the baseline characteristicef shift

sexual relations between both groups of workers. Work shifts )

As shown in table (6), after control for confourglin | personal characteristics Y8 . |No  |x p-value
married workers versus singles, non-shift workesssus shift (”:14(? (”:14? Tes|
workers, non-smoker workers versus smokers, wonkétrout No.1% |No.|%

. : . Age (years)
physical problems versus those with physical prosleand <30 56 | 37.d41 | 287
workers without psychological problems versus thegth 30- 43 | 290142 | 294
psychological problems had significantly better lgyaof 40- 41 12711 ag |34
sleep. All together were responsible for 31% valiigtof the =50 8 | 54111 |77
PSQIl score (r-square=0.31). Worker's age, natignali | Rang 19.-73.C | 19.¢-55.¢
residence and crowding index were not significaaigociated | Mean+SC 34.(+10.4 | 35.7+8.¢ | 3.4 |0.33
with PSQI score. Nationality:
As shown in table (7), after control for confourglin | Saud 47 |31&]31 217
single workers versus married, non-smoker workezssus II:I/I(;?i-tilast(;ltuS' 10468.21112) 78.33.77 10.052
smokers, workers reside inside Khamis versus theséle Sinal ' 52 |356la0 |28
. - . gle 3 . .
outside Khamis and those having lower PSQI ver$uuse Married o5 | 644 103| 72.0 2.06 1015
having higher PSQI score had significantly bettemctional Job: : —1— :
outcome of sleep All together were responsible 4@% Clerical 18 | 12429 | 20.3
variability of the FOSQ score (r-square=0.42). Wik age, | production 70l 47360 | 42.0
nationality, crowding index, history of physicaloptem and Delivery 23 | 15.59 33 | 23.1
history of psychological problem were not signifitdsg Security 37 |25.c|21 |14.7] 9.4¢ |0.02*
associated with FOSQ score. Residence
Inside Khamis 12383.1| 119 83.2
DISCUSSION Outside Khami 28 |16.€124 |16.€]10.01 | 0.98
There are various kinds of combination in work shif \I—/|ic|>|:smg. 5 |34 |8 |se
duration and rotation, so many different forms biftswvork Flat 26 | 17.6d 21 | 14.7
schedules. Especially from the viewpoint of crosktcal Accommodation 11376.4|97 | 67.8
comparability, it is hard to examine the similagiand Other (traditional hous¢)4 | 2.7 | 17 | 11.9] 10.41] 0.01*
Table 2: Comparison of medical history and habits bshift and non-shift workers.
Work shifts X
Yes No
(=148 | (nr143 | Test |P-value
No. | % No. | %
Smoking:
No 88 | 59.5/ 105| 73.4
Yes 60 | 40.5| 38 | 26.6] 6.35 | 0.01*
Intake of sedatives/stimulants
No 117 79.1| 137 | 95.8
Yes 31 | 20.9| 6 4.2 || 18.39] <0.001*
History of:
Diabetes mellitus 1 0.71 3 2.1 | Fisher| 0.36
Hypertension 12| 8.1 6 42 | 1.92 |0.17
Bronchial asthma 12| 816 42 | 192 |0.17
Other: 13 | 8. |32 |22.4]10.2¢ | 0.001"
Total have physical problems 34 2946 | 32.2] 1.49 | 0.22
Depressio 2 14 |0 0.C | Fishe | 0.5C
Anxiety 0 00 |1 0.7 | Fisher] 0.50
Others 11| 7.4134 | 23.8f 14.86| <0.001*
Total have psychological problemsl3 | 8.8 | 35 | 24.5f 13.00| <0.001*
Total have physical/psychological proble | 38 | 25.7] 47 | 32.€ | 1.82 0.1¢
Have physical/psychological problem:
None 11C | 74.2| 96 | 67.1
Either 251 16913 | 9.1
Both 13 | 8.8 | 34 | 23.8| 14.04] 0.001*
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Table 3: Comparison of sleep latency, time, and qligy of shift and non-shift workers.

Work shifts
Yes No Statistical
(=148 | (n=145 | Test p-value
No. | % No. | %
Sleep latency time (mi
<=15 37 | 25.0|1 69 | 48.3
16-30 42 | 28.4] 60 | 42.0
31-60 41 | 27.7|110 | 7.0
>60 28 | 18.9] 4 2.8
Rangt 0-18C 5-12C
MeanzSD 46.8+34.8] 22.8+18.6 | t=47.09 | <0.001*
Median 30 20
Actual sleep time (hours
Rang 3-12 3-10
MeanzSD 7.2+15 | 7.6x1.2 t=10.17 | 0.001*
Median 7 8
Total sleep qualit
Good 48 | 32.4| 114 79.7
Poor 100] 67.6| 29 | 20.3 x2:65.90 <0.001*

(*) Satistically significant at p<0.05

Table 4: Comparison of Pittsburgh Sleep Quality (P8I) components of shift and non-shift workers.

Work shifts
Mann

Yes No .
Components (n=148 (n=143 Whitney | p-value

Mean+SD | Median [ Mean+SD | Median | T€st
1: last month overall sleep qua 0.8£1.1 0.C 0.240.t 0.C 36.6: <0.001*
2: sleep latency 2.0+0.9 | 2.0 1.0£0.9 1.0 65.69 | <0.001*
3: actual sleep 0.5+0.9 | 0.0 0.3+0.7 0.0 7.45 0.006*
4: hours sleep / hours in bed 0.3+0.6] 0.0 0.0+0.3 0.0 19.06 | <0.001*
5: last month trouble sleeping 1.5+09] 1.0 1.0+0.7 1.0 28.37 | <0.001*
6: last month intake of medicine to sleep.3+0.9 1.0 0.4+0.7 0.0 79.49 | <0.001*
7: last month trouble staying awake 0.6+1.0] 0.0 0.1+0.4 0.0 44.66 | <0.001*
Global PSQI score 7.04.1 | 6.0 3.0£3.0 2.0 80.97 | <0.001*

(*) Satigtically significant at p<0.05

Table 5: Comparison of Functional Outcomes of SleeQuestionnaire (FOSQ) components of
shift and non-shift workers.

Work shifts
Mann

Yes No .
Components (n=148 (n=143 Whitney | p-value

Mean=SD | Median | Mean+SD | Median | Test
Activity level 2.7+0.t 2.6C 3.1+0.¢ 3.1C 37.1(C <0.001’
General productivity 2.4+0.7 2.30 3.0+0.8 2.90 39.08 | <0.001*
Social outcomes 1.9+0.6 2.00 2.440.7 2.35 26.19 | <0.001*
Vigilance 2.0+0.9 1.70 2.6+1.0 2.30 31.50 | <0.001*
Intimacy/sexual relations | 1.4+1.6 0.25 1.5+1.8 0.00 0.24 0.63
Total FOSQ score 2.3+0.6 2.25 2.8+0.7 2.70 34.21 | <0.001*

(*) Satistically significant at p<0.05
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Table 6: Best fitting multiple linear regression malel for Pittsburgh Sleep Quality (PSQI) score.

Unstandardized ) 95% Confidence]

Coefficients ’S\tanf?a.r . t-test |p-valug|interval for B

B Std. Error |O€Tficients Lower ||Upper
Constant 11.559.989 11.697/.000 |([9.613 |[13.505
Marital status 1104|446  |-125 2.478].014 |-1.981 ||-.227
(reference: single)
(Srg:‘grence' non) -3.649(.422 -.442 +8.640[.000 ||-4.480 ||-2.818
(Srre"fg'r‘gr‘]%e non) 1.046 |.455 120 p.297|.022 |l150 |[1.942
zgesr'gﬁ'cgr%%'ﬁ;“ 2609|622 | 286 4108 |.000 ||1.386 ||3.833
Psychological problem c 1ac 5 ca-l on- L2 ras |l
(reference: non) 2.10C).77¢ .18¢ 2.697(1.007 3.63: ||-.56¢

r-square=0.31 Model ANOVA: F=25.03, p<0.001
Variables entered and excluded: Age, and natignalit

Table 7: Best fitting multiple linear regression malel for Functional Outcomes of Sleep Questionnair-FOSQ) score.

Unstandardized ) 95% Confidencé]

Coefficients Etanf(:ardlzed t-test ||P-value|Interval for B

B Std. Error | cO€tTicients Lower |Upper
Constant 14.713.791 18.601).000 [13.156 |16.269
Mavital status: 171|341 158 3.434| .001 500 |1.842
(reference: singld
(Sr;”fg':;%e nom |954 |338 -.130 -2.813|[.005 ||-1.621 | -.286
Residence: |9 5791420 |l.138 3.021.003 |-2.103 | -.444
(reference: insidq)
PSQI score: -.455 ].039 -.543 -11.65¢.000 ||-.532 ]-.378

r-square=0.31 Model ANOVA: F=25.03, p<0.001
Variables entered and excluded: Age, and natignalit

differences in the prevalence of sleep problemsveen the effects seem, however, to linger, and also affegsff. The

studies conducted in and outside KSA. As suggesyeSimith level of the disturbances is similar to that seanclinical
et al’® the situation is not entirely straightforward andiNSomnia, and may be responsible for considerabfeam and

consideration has to be given to working conditiamsl the €conomic costs due to fatigue related accidents reddced
nature of the job being done as well. productivity. The mechanism behind the disturbaniseshe
. ) sleep-interfering properties of the circadian systduring day

. Thg results of this stgdy demonstrated an iNVersgieen and the corresponding sleep-promoting priegeduring
relationship between the quality of sleep and tiectional  pight work2% In accordance with that finding, in the present

outcomes scores among factory workers (For PS@ter g qy work-shift workers had bad quality of sleepda
score indicates a “poor” sleeper while for FOSQvdo scores consequently bad functional outcomes.

are associated with greater dysfunction). Thesecansistent ) )
with laboratory investigations that have demonsttathat In the present study, workers with good sleep guali
sleep deprivation and misalignment of circadian sghas 'ePresent 79.7% of non-shift group compared to @#y4% of
experienced during rotating shift work are eaclvaissed with work shift group, p<_0.00l. This finding is in acdance with what
frequent lapses of attention and increased reactiore, has been reported in a stL_de condgcted in Japarshimwed that
leading to increased error rates on performandestasd low ~Nurses working rotating shifts experienced morepsieg problems
rate of productivity'”*® According to a review article by Doi and sleepiness at work than nurses working contisiuday/night
Y, 20059 poor sleep quality was proven to be related t@hifts[ 1 Furthermore, nurses in rotating shifts had madents

perceived health, sick absence, occupational &iesvi or errors. Therefore, they recommended that rajaghmfts should
be avoided to assure safety of nurses and patlerasidition, other

Irregular work hours seem to exert strong, acutecebn studies supported our findiffg. .

sleep and alertness in relation to night and mormiark. The
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In addition, among Japanese workers, for non-shiftkers,
poor sleep quality was 33 to 44% and 42 to 45%nfen and
women, and excessive daytime sleepiness was 7%386dor
men and women, respectivél§).

. 3.
Previous research well documented the adversetgffec
of shift working®* for example, In a Japanese study, insomnia

was more prevalent among shift workers than amamgshift

ones (38% versus 26%); both groups were employeitheat 4-

same company and assessed using the same instramnt
definition of sleep complaint&’ The other study also showed

that two-rotating shift, fixed night shift and dame works
were in order of prevalence of sleep complaints demression
in male manual workef&’!

5.

In the present study, being single, with work shift g

smoker, having chronic physical problem or psychmal
problem were found to be risk factors for bad sleeplity
among factory workers. In some other studies, sktép
duration, stress, younger age, having childrenphalt or
medication use to aid induce sleep, smoking, teguency of
non-working days and night shifts, social suppgqatient-
nurse communications and the severity of patiehéalth
conditions were suggested as putative risk fadtmrcnsomnia
and sleepiness in some nurse studied!

8.

Circadian rhythms have been found to be associated

with changes in mental and physical performdfiéeln

accordance with that, in the present study histéghysical or
psychological problems were significantly assodatsith

sleep problems. Circadian rhythms may partly expleiy job
performance can vary over a 24-hour period, witbva point

occurring very late at night or very early in thenming. Some
basic human physiological functions are depresseihg the
night, which may suggest that people are not waitied for
night work!®%

A limitation of this study is that it was carrieditoon a
given factory worker population in Aseer Industi@ity, with
a self-reported questionnaire, which might resultai biased
reply from each respondent. In addition, it tardete very
limited sample of study subjects, full-time male rkers
employed at large-scale companies in Asser Induistity.
Therefore, generalizations should be made carefutig be
limited only to the investigated population. Thisidy was
cross-sectional, and causation and the temporar mfisleep
problems and risk factors cannot be determined.

CONCLUSION

Conclusively, Poor sleep quality among shift woskés
significantly associated with greater dysfunctidme finding of
the present study encourages the need for earbnass and
treatment of sleep disorders among industrial wsrk&ven if
shifts lead to circadian rhythm disruption and deaots, factory
administrators will have to determine their prist the staffing
requirements of factories may limit the potentiak faltering
factory schedules to improve the health of workersl their
safety. Finally, further studies are needed to ptamrventions
that decrease burnout and improve sleep qualitypaaductivity
for shift-work factory workers. These interventiowsuld likely
improve workers' overall well-being and working ddions.
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