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Background/Aims
The aim of this study was to investigate the role of psychosocial problems and their associations with rotating shift work in  
the development of functional gastrointestinal disorders.

Methods
In this cross-sectional observation study, survey was administered to nurses and nurse assistants in a referral hospital. In addi-
tion to demographic questions, subjects were asked to complete the Rome III Questionnaire, Pittsburgh Sleep Quality Index and 
Rome III Psychosocial Alarm Questionnaire.

Results
Responses from 301 subjects were assessed. The overall prevalence of irritable bowel syndrome (IBS) and functional dyspepsia 
(FD) were 15.0% and 19.6%, respectively. Psychosocial alarms were prevalent in the nursing personnel (74.8% with alarm pres-
ence and 23.3% with serious condition) and were more frequent among rotating shift workers (84.7% vs. 74.5% for alarm  
presence and 28.1% vs. 13.3% for serious condition). The prevalence of both IBS and FD significantly increased with psychoso-
cial risk. An independent risk factor for IBS was serious psychosocial alarm (adjusted odds ratio [aOR], 10.75; 95% confidence 
interval (CI), 1.30-88.99; P = 0.028). Serious psychosocial alarm was an independent risk factor for FD (aOR, 7.84; 95% CI, 
1.98-31.02; P = 0.003). Marriage (aOR 0.30; 95% CI, 0.09-0.93; P = 0.037) was associated with the decreased risk of FD.

Conclusions
The high prevalence of psychosocial stress among nurses who work rotating shifts is associated with the development of func-
tional gastrointestinal disorders.
(J Neurogastroenterol Motil 2014;20:516-522)
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Introduction
Functional gastrointestinal disorders (FGIDs), which en-

compass both irritable bowel syndrome (IBS) and functional dys-
pepsia (FD), are defined as a group of gastrointestinal disorders 
that are characterized by upper and lower symptoms with no definite 
organic or biochemical abnormalities that can explain symptoms.1,2 
Although risk factors for functional gastrointestinal disorders 
(FGIDs) have been much studied, conflicting results have been 
reported; therefore, the pathogenesis remains unclear.3

Psychosocial factors have been proposed as a cause of IBS. 
Higher rates of IBS have been observed in psychiatric patients.4 
Psychiatric symptoms are more common among subjects who 
have IBS than those who do not.5 In a study of enrolled medical 
students and interns, morbid anxiety was one of the independent 
predictors of IBS.6 Although, the basic role of psychosocial fac-
tors in the development of FGIDs remains obscure, these studies 
have provided a basis for understanding the role of psychosocial 
factors in developing FGIDs.

It has been suggested that shift work, poor sleep quality, and 
the additional role of circadian rhythm disruption are all risk fac-
tors for FGIDs in nursing professionals.7,8 Previous publications 
focused on the link between shift work and gastrointestinal 
symptoms. In a previous study, participations in rotating shift 
work showed a significantly higher risk of IBS.8 The association 
between rotating shift work and IBS was also observed in a sub-
sequent study performed in Korea.7 Both studies found the sig-
nificant association between rotating shift work and IBS after 
controlling for sleep quality in multivariate regression analysis, 
which suggested that circadian rhythm disruption might be an 
additional contributing factor for the pathogenesis of IBS. 
Although these prior studies provided evidence for a relationship 
between rotating shift work and the prevalence of FGIDs, they 
did not consider psychosocial factors in their analysis. In fact, 
these studies excluded subjects who used antidepressants or seda-
tives, and they disregarded psychosocial factors in subsequent 
analyses. This may cause bias because subclinical psychosocial 
symptoms not requiring psychiatric medications could influence 
the development of IBS or FD. Therefore, there is a great need 
for conducting studies that evaluate the role of psychosocial as-
pects and their association with rotating shift work in the develop-
ment of FGIDs. A more thorough examination of these factors 
would help to elucidate the role of psychosocial problems between 
rotating shift work and FGIDs.

In the present study, we sought to explain the link between 
shift work and FGIDs in nursing professionals. We included 
psychosocial distress into our analysis in addition to demographic 
variables, GI symptoms, shift work schedules and sleep quality. 
We compared the prevalence of psychosocial problems between 
nursing professionals working different shift schedules and eval-
uated the association of psychosocial problems and the presence 
of IBS and FD.

Materials and Methods

Study Design and Setting
This was a cross-sectional observational study of hospital 

nurses and nurse assistants employed at Seoul National Univer-
sity Boramae Medical Center, a referral hospital in a major met-
ropolitan area in Korea. This study was done between July 2012 
and February 2013.

Study Subjects
All nurses and nurse assistants working at Boramae Medical 

Center were recruited for this study on a voluntary basis. The 
subjects completed self-reporting paper-based questionnaires 
that assessed their bowel symptoms, psychosocial status, sleep 
quality and demographic characteristics. The exclusion criteria 
for the subjects included chronic illnesses that would be expected 
to contribute to gastrointestinal symptoms, such as cancer, in-
flammatory bowel disease or hyperthyroidism and previous ab-
dominal surgery. In addition, subjects who were currently preg-
nant or breast feeding or were on a prescribed course of gastro-
intestinal or psychological medication were excluded from this 
study. Incomplete responses were also excluded from the sub-
sequent analysis. The Institutional Review Boards of Boramae 
Hospital approved the study (IRB No. 06-2012-18), and each 
respondent signed a written informed consent form.

Questionnaires and Outcome Measures
Four sets of questionnaires, comprising 61 questions, were 

used. For the diagnosis of IBS and FD based on the Rome III 
criteria, a Korean version of Bowel Disease Questionnaire was 
used.9 To measure sleep quality, we used the Pittsburgh Sleep 
Quality Index (PSQI).10 For the assessment of psychosocial sta-
tus, we used the Rome III Psychosocial Alarm Questionnaire, 
which helped to identify the psychosocial problems commonly 
faced by patients with FGIDs.11 The Rome III Psychosocial 
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Table 1. Baseline Characteristics of Study Subjects According to Functional Gastrointestinal Disorders

With FGIDs (n = 88) Without FGIDs (n = 213) P-value

Age (yr) 28.12 ± 4.88 29.48 ± 6.43 0.050
BMI (kg/m2) 19.97 ± 3.96 20.19 ± 3.61 0.748
Gender (Female) 86/88 (97.7) 203/211 (96.2) 0.729
Marriage (Married) 18/88 (20.5)   72/211 (33.6) 0.026
Education (4 year college graduate or higher) 53/86 (61.6) 106/196 (54.1) 0.297
Drinking (≥ 1 day/wk) 48/88 (54.5) 112/207 (54.1) 1.000
Work duration (mo)  51.38 ± 51.82  68.97 ± 77.37 0.023
Work experience (≥ 3 yr) 44/88 (50.0) 113/210 (53.8) 0.611
Length of sleep (hr)   8.14 ± 1.97   7.92 ± 1.89 0.433
Sleep score (PSQI) 10.45 ± 2.94   9.21 ± 2.62 0.001
Poor sleeper (PSQI ≥ 6) 71/75 (94.7) 174/188 (92.6) 0.787
Rotating Shift work 65/88 (73.9) 138/213 (64.8) 0.138

FGIDs, functional gastrointestinal disorders; PSQI, Pittsburgh Sleep Quality Index.
Data presented as mean ± SD or n [%].

Alarm Questionnaire includes the following 7 questions regard-
ing anxiety, depression, suicidal ideas and other psychosocial dis-
tress factors designed to identify subjects with psychosocial prob-
lems: (1) In the last week, have you felt tense, or “wound up”?; 
(2) In the last week, have you felt downhearted and low?; (3) 
Have you recently felt so low that you felt like hurting or killing 
yourself?; (4) During the last 4 weeks, how much bodily pain 
have you had?; (5) During the last 4 weeks, how much did pain 
interfere with your normal activities?; (6) When I have pain, I say 
to myself “it is terrible, and I feel it will never get better”; and (7) 
It is quite common for people to have been emotionally, physi-
cally or sexually victimized at some time in their lives, and this 
can affect how people manage their medical conditions. Has this 
ever happened to you? According to previous studies, psychoso-
cial alarm was defined as being non-serious if a respondent an-
swered “yes” to any of the questions not covering a serious sit-
uation, and it was defined as serious if any positive response was 
given to questions regarding a serious situation.12 In the self-ad-
ministered questionnaire, data regarding age, sex, height, weight, 
education, marriage, chronic medical conditions, medical history 
and medication used, work duration, and shift work status were 
included. 

Statistical Methods
All analyses were performed with SPSS version 20 (IBM, New 

York, USA). Continuous variables were evaluated by an in-
dependent unpaired t test. Categorical data were evaluated by a 
Chi-square or Fisher’s exact test. Logistic regression analysis was 

used to assess the possible risk factors for IBS and FD. A P-value 
＜ 0.2 in the univariate analysis was required for entry into a binary 
logistic regression analysis model. Additionally, the variables eval-
uated as risk factors for the development of IBS and FD were se-
lected from previous reports and the authors’ experience. A P-value 
threshold of 0.05 was used, unless otherwise noted.

Results

Subject Characteristics
Of 607 nurses and nurse assistants working in Boramae 

Hospital, 350 (57%) volunteered to participate in this study. 
After excluding 25 people who response incompletely and 24 
people who fit the exclusion criteria, a total of 301 subjects were 
included in the final analyses.

The baseline characteristics of the 301 nursing employees are 
shown in Table 1. Among the subjects, 88 had FGIDs (IBS or 
FD). Compared with the subjects without FGIDs, the FGID 
subjects were younger and had less work experience. More sub-
jects without FGIDs were married. There were no significant 
differences in body mass index, gender, alcohol consumption or 
rotating shift work between the 2 groups. Nursing workers with 
FGIDs reported poorer sleep quality (represented by higher 
PSQI scores). Despite the higher scores, the proportions of poor 
sleepers (defined as PSQI scores ≥ 6) were not significantly dif-
ferent between the 2 working groups.
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Table 2. Prevalence of Functional Gastrointestinal Disorders Between Shift Work Types

All workers (n [%]) 
(N = 301)

Rotating shift workers (n [%]) 
(n = 203)

Day shift workers (n [%]) 
(n = 98)

P-value

IBS 45 (15.0) 33 (16.3) 12 (12.2) 0.360
IBS-C 8 (2.7)   5 (2.5)   3 (3.1) 0.718
IBS-D 15 (5.0)   9 (4.4)   6 (6.1) 0.528
IBS-M 21 (7.0) 18 (8.9)   3 (3.1) 0.089
IBS-U   1 (0.3)   1 (0.5)   0 (0.0) 1.000
FD 59 (19.6) 45 (22.2) 14 (14.3) 0.107

IBS, irritable bowel syndrome; IBS-C, constipation predominant IBS; IBS-D, diarrhea predominant IBS; IBS-M, mixed IBS; IBS-U, unsubtyped IBS; FD, 
functional dyspepsia.

Table 3. Prevalence of the Psychosocial Alarm Between Shift Work Types

　 All workers (n [%])
(N = 301)

Rotating shift workers (n [%])
(n = 203)

Day shift workers (n [%])
(n = 98)

P-value

Alarm present 225 (74.8) 172 (84.7) 73 (74.5) 0.032
Alarm serious   70 (23.3)   57 (28.1) 13 (13.3) 0.004

Table 4. Prevalence of Functional Gastrointestinal Disorder According to the Psychosocial Alarm

Alarm absent (n [%])
(n = 56)

Alarm present (n [%])
(n = 175)

Alarm serious (n [%])
(n = 70)

P-value

IBS 2 (3.6) 43 (17.6) 18 (25.7)      0.001
FD 5 (8.9) 54 (22.0) 25 (35.7) ＜ 0.001

IBS, irritable bowel syndrome; FD, functional dyspepsia.

Prevalence of Irritable Bowel Syndrome and 
Functional Dyspepsia

Overall, 45 workers were diagnosed as IBS sufferers, with a 
prevalence of 15% (Table 2). IBS was more common in the rotat-
ing shift group than in the day shift group, but there was no stat-
istical significance (16.3% vs. 12.2%, P = 0.360). When IBS sub-
types were considered, 21 (46.7%) of the 45 IBS patients had 
mixed IBS, 15 (33.3%) had diarrhea predominant IBS, 8 (17.8%) 
had constipation predominant IBS and 1 (2.2%) had unsubtyped 
IBS. No significant differences in prevalence were observed be-
tween the shift working groups for any of the IBS subtypes.

Fifty-nine workers fulfilled the Rome III criteria for FD with 
an overall prevalence of 19.6% (Table 2). FD was more common 
in rotating shift workers than day shift workers, but the difference 
was not statistically significant (22.2% vs. 14.3%, P = 0.107).

Psychosocial Alarm
As shown in Table 3, a total of 225 (74.8%) of the respondents 

reported the presence of psychosocial alarm, and 70 (23.3%) re-

ported the serious alarm condition. The risk of psychosocial alarm 
was significantly greater among rotating shift workers than among 
day shift ones, for both the presence of alarm (P = 0.032) and for 
the seriousness of alarm (P = 0.004). In Table 4, the prevalence of 
IBS and FD was shown to be stratified by psychosocial alarm. The 
prevalence of both IBS and FD significantly increased with psy-
chosocial risk (IBS, P = 0.001; FD, P ＜ 0.001).

Risk Factors for Irritable Bowel Syndrome 
and Functional Dyspepsia

Risk factors for the presence of IBS and FD are shown in 
Tables 5 and 6, respectively. Serious psychosocial alarm was asso-
ciated with the increased risk of IBS in the univariate analysis. 
When adjusting for variables including rotating shift work and 
sleep quality, serious psychosocial alarm (adjusted odds ratio 
[aOR], 10.75; 95% confidence interval (CI), 1.30-88.99; P = 
0.028) was the independent risk factor for IBS in the multivariate 
analysis. In FD, non-serious and serious psychosocial alarm were 
associated with an increased risk of FD. In multivariate analysis, 
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Table 5. Risk Factors for Irritable Bowel Syndrome in Univariate and Multivariate Analyses

Univariate analysis Multivariate analysis

OR 95% CI P-value OR 95% CI P-value

Rotating shift work 1.39 0.68-2.82 0.362   1.32 0.47-3.74 0.596
Age (yr) 0.98 0.99-1.04 0.427   1.02 0.94-1.12 0.603
BMI (≥ 18.5 kg/m2) 0.72 0.32-1.61 0.417   0.81 0.33-1.97 0.644
Marriage (Married) 0.73 0.35-1.52 0.398   0.98 0.33-2.98 0.981
Work experience  (≥ 3 yr) 0.84 0.44-1.58 0.580
Drinking (＞ 1 day/wk) 0.96 0.51-1.81 0.985
College graduate 1.97 0.98-3.96 0.058   1.90 0.87-4.16 0.107
Poor sleep quality (PSQI ≥ 6) 0.86 0.24-3.13 0.820
Psychosocial alarm

None Reference Reference
Non-serious 4.50 1.03-19.64 0.045   7.43 0.97-57.21 0.054
Serious 9.35 2.07-42.29 0.004 10.75 1.30-88.99 0.028

BMI, body mass index; PSQI, Pittsburgh Sleep Quality Index.
For the psychosocial alarm, the absence of psychosocial alarm is the reference group.

Table 6. Risk factors for Functional Dyspepsia in Univariate and Multivariate Analyses

Univariate analysis Multivariate analysis

OR 95% CI P-value OR 95% CI P-value

Rotating shift work 1.71 0.89-3.29 0.109 0.71 0.29-1.70 0.438
Age (yr) 0.95 0.90-1.01 0.081 1.03 0.95-1.11 0.530
BMI (≥ 18.5 kg/m2) 0.63 0.31-1.29 0.211 1.66 0.61-4.51 0.318
Marriage (Married) 0.36 0.17-0.77 0.008 0.30 0.09-0.93 0.037
Work experience (≥ 3 yr) 0.84 0.47-1.48 0.544
Drinking (＞ 1 day/wk) 1.30 0.73-2.31 0.381 1.33 0.66-2.67 0.434
College graduate 1.03 0.57-1.84 0.929
Poor sleep quality (PSQI ≥ 6) 4.04 0.52-31.09 0.180 3.51 0.42-29.59 0.248
Psychosocial alarm

None Reference Reference
Non-serious 2.03 0.74-5.51 0.167 2.15 0.59-7.88 0.248
Serious 5.67 2.00-16.04 0.001 7.84 1.98-31.02 0.003

BMI, body mass index; PSQI, Pittsburgh Sleep Quality Index.
For the psychosocial alarm, the absence of psychosocial alarm is the reference group.

serious psychosocial alarm (aOR, 7.84; 95% CI, 1.98-31.02; P 
= 0.003) was the independent risk factor for FD; however, mar-
riage (aOR, 0.30; 95% CI, 0.09-0.93; P = 0.037) was associated 
with a decreased risk of FD.

Discussion
Psychosocial factors, such as depression and anxiety, are im-

portant factors in the pathogenesis of FGIDs.13-17 Previously, it 
has been reported that nursing professionals who participate in a 

rotating shift schedule are at a higher risk of psychosocial prob-
lems than are those who work the day shift.18 However, the role 
of psychosocial risk in shift-working professionals in the develop-
ment of FGIDs remains obscure. In the present study, psychoso-
cial problems are more common in rotating shift workers than in 
day shift workers. In addition, psychological stress is an in-
dependent risk factor for IBS and FD. Therefore, we think that 
the high prevalence of psychological stress among nurses with ro-
tating shift work may contribute to the development of FGIDs. 
Although our study did not show differences in the prevalence of 
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FGID between the 2 groups, there was an increasing trend of 
FGIDs in subjects with rotating shift work. In addition, previous 
studies have demonstrated that rotating shift work increases the 
risk of FGIDs.7,8 Based on these results, we believe that there is 
an interactive effect between rotating shift work and psychosocial 
stress in the development of FGIDs.

Our data show that the prevalence of IBS is relatively low for 
nursing professionals compared to what previous studies have 
found.7,8 To exclude the possibility of short work experience be-
ing a confounding variable, we repeated the analyses excluding 
those subjects who had worked for less than 12 months on their 
current shift schedule. However, we observed a consistent find-
ing that 17.5% of rotating shift workers reported the presence of 
IBS. It has been reported that the prevalence of IBS in Eastern 
countries is relative low compared with Western populations.19 In 
addition, the point prevalence of IBS identified using the 
ROME III criteria among healthy volunteers was 3.9% in 
Korea.20 Therefore, we believe that our data provide a precise es-
timation of the prevalence of IBS among nurse professionals who 
work rotating shift in Korea. However, this discrepancy may be 
due to differences in our study populations and setting due varia-
tions in educational status, income or workloads. Therefore, a 
multicenter study includes more subjects who work in various sit-
uations is needed.

Although neither PSQI scores nor the proportion of poor 
sleepers was an independent predictor of IBS and FGIDs in the 
regression analysis, our study showed very high PSQI score re-
gardless of FD. A previous study reported that poor sleep quality 
occur frequently among hospital staff nurses.21 In this study, ap-
proximately 80% of hospital nurses had a total PSQI score of 5 or 
more. In addition, it has been reported that rotating shift nurses 
with FD in Korea showed similar PSQI score in nurses with 
FD.7 Based on these result, poor sleep quality is a common prob-
lem among nurses in Korea. In previous studies of nurses, poor 
sleep quality was an independent risk factor for FGIDs.7,8 
Furthermore, a substantial proportion of hospital nurses had psy-
chosocial stress in our study. Unfortunately, we did not inves-
tigate topics regarding medical help in nurses and nurse assistants 
for these problems. Therefore, further studies are required to in-
vestigate nurses’ health issues and to develop a comprehensive 
strategy to cope with this health problem.

Three-quarters of the nursing personnel participating in this 
study reported the psychosocial alarm, and a quarter of them re-
ported the serious psychosocial condition. This number is surpris-
ingly high compared with that found in a previous study that sur-

veyed general population using the same definition of psychosocial 
alarm, where the prevalence was 9% for the presence of alarm and 
0.9% for the presence of serious alarm.12 However, our finding is 
consistent with previous findings that nursing personnel have in-
creased risks of psychosocial morbidities.22 Occupational stressors 
such as patient care, team conflicts, role ambiguity and lack of au-
tonomy have been suggested as some of the contributing factors.23 
In addition, our study showed the increased psychosocial risk was 
associated with a rotating shift work schedule. Therefore, gastro-
enterologists should be aware of the association between work 
schedule, psychosocial factors and abnormal gastrointestinal 
symptoms when educating FGID patients.

Our study shows that marriage was associated with the de-
creased the risk of FD. This finding concurs with a previous 
study which reported the OR for the presence of FD in un-
married subjects was 1.4 compared with married individuals.24 
Although a study reported the increased risk of FD with mar-
riage, this was unexpected even to the authors as living with a 
partner is generally associated with increased quality of life.25 In 
addition, a study reported that married individuals had more 
emotional support that did single ones.26 This may explain how 
marriage decreased the risk of FD. In contrast, the association 
between marriage and IBS was not significant in our study. 
Although the effect of intimate relationships between IBS and 
marriage is well known, the statistical confirmation of their link is 
scarce in previous publications.27 Therefore, these results suggest 
that there may be different pathophysiologic mechanisms be-
tween IBS and FD.

Besides the common limitations of previous observational stud-
ies such as participation biases, unmeasured confounders and the 
problem of determining organic gastrointestinal disease without en-
doscopy, several limitations to this study are noteworthy.7,8 First, 
this study was limited in its single referral hospital setting, which 
may have led to selection bias. Second, there may have been un-
measured potential confounding factors. However, we considered 
various factor including psychosocial problems and proved the role 
of psychosocial factors on both IBS and FD after controlling con-
founders using multivariate regression analysis; therefore, we be-
lieve that our data provided additional information. Finally, we en-
rolled nursing professionals as subjects. However, nursing pro-
fessionals are not representative of the general population, which 
may lead to selection bias. Therefore, further studies are needed to 
confirm our results among various groups of rotating shift workers.

In conclusion, our study demonstrated that psychosocial 
problems are more common among nursing workers in rotating 
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shifts than those working the day shift. Furthermore, serious psy-
chosocial alarm is an independent factor for the increased risk of 
both IBS and FD. Our results suggest that the high prevalence of 
psychosocial stress among nurses who work rotating shifts is as-
sociated with the development of FGIDs.
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