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Shift work is an important source of health disturbances. Night work has a negative
influence on some spheres: biological, working, social, and medical. Disturbances of
sleeping, one group of manifestations of medical problems, can be considered as a
cause of health deterioration. This study focuses on the occurrence of breathing
disturbances during sleep in shift workers. Twenty one shift worked police officers
(40-60 years old) were compared with an age-matched control group operating in the
some environment. All subjects underwent overnight polysomnography. The
polysomnographic investigation by shift workers was conducted after a day shift and
normal night sleep, after an adaptational night in the sleep laboratory. Obstructive
sleep apnea was found in 8 shift workers (38%) with AHI of 5.72-45.45 and in 8
control volunteers (38% of the studied group) with AHI of 5.00-25.24. All breathing
parameters, as measured by polysomnography, did not differ between the two
groups. Our results do not confirm the hypothesis that chronic irregular work hours
promote the occurrence of obstructive sleep apnea in subjects aged 40-60 years.
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INTRODUCTION

Industrial and cultural changes that occurred within industry in recent years,
increased the perceived value of long work hours and flexibility from the side of
employees. Such a situation has extended shift work operations in many industry
sectors. The consequence of shift work and inadequate restorative sleep (sleep
deprivation) is fatigue. Several studies of sleep-breathing physiology have shown
that sleep deprivation may increase the severity of obstructive sleep apnea (OSA)
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(1, 2, 3). The potential deleterious effect of sleep deprivation on breathing during
sleep has been considered (4), but the issue is contentious. Studies have shown
that sleep deprivation worsens OSA (5) or that "acute sleep deprivation did not
worsen most OSA parameters as measured by polysomnography" (6).

The present study focused on the occurrence of breathing disturbances during
sleep in shift workers who demonstrate a reduction in daily sleep associated with
cumulative sleep deprivation.

MATERIAL AND METHODS

The study was approved by a local Ethics Committee. Informed consent was obtained from each
subject of the study.

Twenty one fast-rotating shift worked police officers: 40-60 years old (mean age 47.1 ±3.2,
BMI 28.1 ±2.1 kg/m2) were involved in the study. An age-matched control group consisted of 21
subjects 35-60 years old (42.0 ±2.8, BMI 28.8 ±2.3 kg/m2) who operated in the same environment.
All subjects underwent overnight polysomnography (Alice3 Respironics; Murrysville, PA). The
polysomnographic investigation by shift workers was conducted after a day shift and normal night
sleep. The subjects of both study groups were investigated after an adaptational night in the sleep
laboratory.

The subjects were regarded as having OSA if their apnea-hypopnea index (AHI) was ≥5. Data
are presented as means ±SD. Wilcoxon's test was used for the statistical analysis (Statistica for
Windows). A P value <0.05 was considered to indicate statistical significance.

RESULTS AND DISCUSSION

OSA was found in 8 shift workers (38% of the group studied) with the AHI of
5.00; 5.72; 6.94; 10.89; 12.22; 13.09; 31.12; 45.45. In the control group, OSA
also was found in 8 volunteers (38%) with the AHI of 5.00; 5.36; 5.50; 8.06;
10.00; 14.23; 14.69; 25.24.

All breathing parameters, as measured by polysomnography, i.e., a total sleep
time, a sleep period time, an arousal index, a number of central apneas, a length
of the longest central and obstructive apnea, a time of snoring, and a minimum
oxygen saturation secondary to apneic events did not differ in the both groups.

The occurrence of OSA in both groups involved in this study was relatively
high. OSA affects approximately 25% of middle-aged men (7, 8, 9). The high
prevalence of OSA in our study might be a consequence of overweight or obesity.
Obesity, a strong correlate with OSA, has been hypothesized to affect breathing
during alterations of upper airway structure and function and during "disturbance
of the relation between respiratory drive and load compensation" (10). The data
from that work indicate that a clinical program aiming at even a modest weight
control is likely to be effective in reducing OSA (10).
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In the present study, most OSA patients had mild disease. Only one obese
control subject and two obese shift workers showed the AHI >15. These subjects
did not report daytime sleepiness.

Our results did not confirm the hypothesis that chronic irregular work hours
promote the occurrence of OSA in subjects aged 40-60 years. These data are in
contrast to a study that has shown a marked increase in apnea events as the result
of chronic partial sleep deprivation (11). On the other side, our data are in
agreement with a study showing that acute sleep deprivation does not worsen
OSA severity (6). Our shift workers were investigated after a day shift and normal
night sleep. This situation may be different from that of a direct effect of the night
work on the following night's sleep quality and characteristics. Larger studies are
needed to explain the difference. Further studies also should examine differences
with respect to the effects of shift work between subjects with and without OSA.

Acknowledgments: This study was supported by grant No. 2P05D07226 from the State
Committee for Scientific Research (KBN).

REFERENCES

1. O'Donell C, King E, Schwartz A, Smith P, Robotham J. Effect of sleep deprivation on responses
to airway obstruction in the sleeping dog. J Appl Physiol 1994; 77: 1811-1818.

2. Leitter J, Knuth S, Barlett D. The effect of sleep deprivation on activity of the genioglossus
muscle. Am Rev Respir Dis 1985; 132: 1242-1245.

3. White D, Douglas N, Pickett C, Zwillich C, Weil J. Sleep deprivation and the control of
ventilation. Am Rev Respir Dis 1983; 128: 984-6.

4. Lugaresi E, Coccagna G, Cirignota F. Snoring and its clinical implications. In Sleep Apnea
Syndromes, C Guilleminault, WC Dement (eds). New York, Alan R Liss, 1978, pp. 13-21.

5. Person H, Svanborg E. Sleep deprivation worsens obstructive sleep apnea: comparison between
diurnal and nocturnal polysomnography. Chest 1996; 109: 645-650.

6. Desai AV, Marks G, Grunstein R. Does sleep deprivation worsen mild obstructive sleep apnea?
Sleep 2003; 26: 1038-1041.

7. Bearpark H, Elliott L, Grunstein R et al. Snoring and sleep apnea. A population study in
Australian men. Am J Respir Crit Care Med 1995; 151: 1459-1465.

8. Young T, Palta M, Dempsey J et al. The occurrence of sleep-disordered breathing among
middle-aged adults. N Engl J Med 1993; 328: 1230-1235.

9. Duran J, Esnaola S, Rubio R, Iztueta A. Obstructive sleep apnea-hypopnea and related clinical
features in a population-based sample of subjects aged 30 to 70 yr. Am J Respir Crit Care Med
2001; 163: 685-689.

10. Peppard PE, Young T, Palta M, Dempsey J, Skatrud J. Longitudinal study of moderate weight
change and sleep-disordered breathing. JAMA 2000; 284: 3015-3021.

11. Stoohs R, Dement WC. Snoring and sleep related breathing abnormality during partial sleep
deprivation. N Engl J Med 1993; 328: 1279.

Author's address: J. Klawe, Department of Hygiene and Epidemiology, Collegium Medicum, 24
Kar³owicza St., 85-092 Bydgoszcz, Poland; +48 52 5853300.
E-mail: jklawe@cm.umk.pl

117


