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Gastrointestinal symptoms and sleep disturbance
in female nurses
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ABSTRACT

Sleep disturbance is a common symptom in the general population. An association
between sleep disturbances and functional gastrointestinal (GI) disorders has been
reported by several investigators. GI symptoms are more common among people
with sleep disturbance in female nurses. To explore this issue further, a study using
a cross sectional design was conducted to determine whether unexplained GI
symptoms are more common in female nurses with self-reported sleep disturbance.
This study was conducted from February through April 2007 in Hospital X in
Central Jakarta. A total of 152 female nurses participated in this study. A
questionnaire consisting mainly of items concerning sleep disturbance was
distributed to the subjects. Significant associations were observed between
gastrointestinal symptoms such as anorexia and constipation and sleep disturbance.
Constipation was significantly more common in female nurses with sleep disturbance
(prevalence ratio=6.1;95% C.I. 1.76 – 20.56), but the association between shift
work and sleep disturbance was not statistically significant (prevalence
ratio=1.67;95% C.I. 0.53-5.24). Both constipation and anorexia are more prevalent
in female nurses with self-reported sleep disturbance. Further research to understand
the associations between GI symptoms and sleep disturbance is warranted.
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INTRODUCTION

Sleep disturbance is a common symptom in
the general population, with an estimated 50%
or more of American adults experiencing one or
more symptoms that indicate insomnia at least a
few nights per week.(1) Insomnia, in turn, causes
significant morbidity, as evidenced by the

increased need for general medical and mental
health treatment for emotional problems.(2)

Conceivably, abdominal pain could be an
etiology of sleep disturbance if it causes patients
difficulty going to sleep or awakens them from
sleep. Conversely, a specific sleep disturbance
might lead to a functional gastrointestinal
disturbance.(3) Gastrointestinal disease is
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associated with shift work and insufficient sleep
is often the reason for leaving shift work.(4) Shift
workers commonly go to sleep when everybody
else has woken up and started working. To adjust
to this change may be a sufficiently severe
problem for the shift worker. This results in sleep
disturbance, such that shift work is usually
associated sleep disturbance, which leads to
disorders of the immune system, causing the shift
worker to become susceptible to flu, rhinorrhea,
or other health problems.

As many as 20 percent of workers in
industrialized nations are shift workers in other
words, people who work either at night or on
rotating shifts.(5) Shift-work sleep disturbance,
defined as a primary complaint of insomnia or
excessive sleepiness temporally associated with
a work period that occurs during the habitual
sleep phase, has been diagnosed in as many as
10 percent of shift workers.(6) Shift workers
overall appear to be at increased risk for peptic
ulcer disease, coronary heart disease, insulin
resistance, and the metabolic syndrome.(7-9)

Reports on the impact of shift work on
health and well-being have shown a progressive
increase and evolution over the years.(10) Shift
work is frequently associated with
gastrointestinal and cardiovascular disorders.
Other complaints commonly occurring in shift
workers with sleep disturbance are excessive
sleep, insomnia, disturbed sleeping schedules,
decreased performance, difficulties in
interpersonal relations, and irritable moods or
depression.

A cross-sectional study conducted by Ohida
et al(11) in 11 Japanese hospitals in young female
nurses found no significant association between
the frequency of night shifts and sleep
disturbance. Occupational sleep disturbance was
defined as a complaint of insomnia or excessive
sleep associated with work periods (usually at
night), occurring during normal sleeping hours.

The chief complaint in sleep disturbance is the
feeling of unfreshness upon awakening and
difficulty in staying awake in the post-shift
period, particularly when the major sleep period
starts in the morning between 06:00 and 8:00.
The combination of decreased quality and
quantity of sleep is associated with medical and
social problems. Shift workers commonly suffer
from gastrointestinal and cardiovascular
disturbances.(12) and often report sleep-related
syndromes such as chronic gastrit is,
gastroduodenitis, peptic ulcer and colitis.(13) A
high proportion of shift workers are employed
in the health care and transportation industries.
To explore this issue a study was conducted to
determine whether gastrointestinal symptoms
and sleep disturbance are more common among
female nurses.

METHODS

Research design
The study used a cross-sectional design and

was conducted in Hospital X in Central Jakarta
from February to April 2007.

Study subjects
All female nurses working in Hospital X

who were willing to participate and agreed to
give informed consent were included in the
study.

Measurements
Assessment of sleep disturbance was

performed with an instrument for sleep
disturbance, comprising duration of sleep,
dreaming, depth of sleep, time needed for falling
asleep, waking during the night, time needed for
going back to sleep, pattern of awakening in the
morning, and feeling of being refreshed on
awakening. Individuals categorized as having
sleep disturbance were those with a score of over
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Table 1. Characteristics of subjects and risk of sleep disturbance

*Reference group

8 – 22, out of a range of 8 – 33. Sleep disturbance
was associated with shift work, age, occupation,
and gastrointestinal disorders.

Data analysis
Data were processed by means of the SPSS

for Windows version 10 and STATA version 6.0.
Logistic regression analysis was used for
determining an association between various risk
factors for sleep disturbance, with significance
level set at p=0.05.

RESULTS

The participants in this study were 152 in
number, with minimum age of 22 years (3.9%)
and maximum age of 55 years (0.7%). As to
marital status, 61 subjects were single (40.1%)
whilst 91 subjects were married (59.9%).

Table 1 shows that the majority of nurses
were under 35 years of age (79%) and that age
group, marital status, work station, and work
shift did not constitute risk factors for the
occurrence of sleep disturbance.

Among the risk factors listed in Table 2, the
univariate risk factors causing sleep disturbance
were anorexia and constipation, which
significantly caused sleep disturbance. Anorexia
resulted in a five-fold increase in the risk of sleep
disturbance, compared with nurses without
anorexia (PR 5; 95% CI = 1.90 – 13.13). In nurses
with constipation there was a seven-fold increase
in the risk of sleep disturbance, compared with
nurses without constipation (PR 7.12; 95% CI =
2.22 – 22.80). Both factors were subsequently
subjected to multivariate analysis using the
ENTER method of logistic regression, of which
the results are presented in Table 3.

From Table 3 above it is evident that
anorexia and constipation were risk factors for
sleep disturbance. Anorexia caused a four-fold
increase in the risk of sleep disturbance,
compared with the nurses without anorexia (PR
4.37; 95% CI = 1.59 – 12.07). In nurses with
constipation there was a six-fold increase in the
risk of sleep disturbance, compared with the
nurses without constipation (PR 6.01; 95% CI =
1.76 –20.56)
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*Reference group

Table 2. Gastrointestinal disorder and risk of sleep disturbance

Table 3. Final model of risk factors of sleep disturbance

*Reference group

DISCUSSION

A total of 24 or 26.18% out of 152 nurses
suffered from sleep disturbance. A similar
prevalence was found by Ohayon et al. in that

more night-shift workers had difficulty in falling
asleep, compared with non-shift workers (20.1% :
12.0%). In Ohayon’s study it was found that
workers on night-shift had a shorter duration of
sleep than those not on shifts.(14)
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The National Sleep Foundation has defined
insomnia as any of the following: difficulty
falling asleep, waking a lot during the night,
waking too early with inability to get back to
sleep, or waking up feeling unrefreshed.(1)

In the present study shift work was not a
risk factor for the occurrence of sleep
disturbance, although 26.18% of shift workers
had sleep disturbance. The evidence points to
anorexia and constipation as risk factors for sleep
disturbance. Anorexia caused an increase of 4.37
times in the risk of sleep disturbance, whereas
constipation resulted in an increase of 6.01 times
in the risk of sleep disturbance. Uniquely, sleep
disturbance in turn caused an increase of 7.12
times in the risk of anorexia and a five-fold
increase in the risk of constipation, compared
with those without sleep disturbance. Thus it is
apparent that sleep disturbance increases the risk
of anorexia and constipation, and vice versa. This
may be due to the fact that individuals suffering
from daily sleep disturbance do not pay attention
to their diet, whilst persons with anorexia and
constipation become anxious at sleeping time,
thus disturbing their sleep.

In the present study age, marital status,
occupation, work shift,  diarrhea, nausea/
vomiting, abdominal distention, epigastric pain,
and eructation were not risk factors for sleep
disturbance. That work shift was not a risk factor
for sleep disturbance may be due to the fact that
the majority of nurses working on shifts were
accustomed to shift work and thus did not suffer
from sleeping problems. The study by Chung et
al. showed that disturbance in sleep quality was
not caused by shift schedule or pattern, but by
“morningness” or “eveningness” in relation to
sleeping times.(15)

The study conducted by Chan(16) in 163
nurses demonstrated that more than 70% of the
nurses had sleep disturbance, with older age and
gastrointestinal disorders being risk factors for
sleep disturbance. Around 79.6% of the nurses

were under 35 years of age and 19% of these
had sleep disturbance, whereas among the 31
nurses in the age group over 35 years only one
had sleep disturbance, because most of these
older nurses were not on shift work; 63.2% of
them worked at the outpatient clinic without
night shifts.

Similar results were obtained by Sivertsen
et al using a historical cohort design, where the
results showed that sleep disturbance was
associated with somatic diagnoses and somatic
symptoms.(17) There are several limitations in the
present study, as assessment of sleep disturbance
was obtained by self-report rather than clinical
diagnosis, and as the instrument did not include
an item on duration of sleep disturbance. The
absence of the duration criterion may have
reduced the specificity of the measurements and
thus underestimated the true association. Self-
report instruments are prone to error and residual
confounding cannot be ruled out.

CONCLUSION

The present study on the relationship
between gastrointestinal symptoms and sleep
disturbance provided evidence of an association
in female nurses between anorexia and
constipation on the one hand and sleep
disturbance on the other hand. To determine
which of them is the cause and which the result,
or whether they contribute to each other, future
studies should be focussed on intervention by
treatment of gastrointestinal symptoms.
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