
28

January 2025, Volume 11, Issue 1, Number 40

Caspian Journal of Neurological Sciences
"Caspian J Neurol Sci"

Journal Homepage: http://cjns.gums.ac.ir

Research Paper
The Association of Depression and Anxiety Disorders 
With Gastrointestinal Symptoms Among Nurses

Behnam Masihipour1 , Fariborz Mansour-Ghanaei1 , Saman Maroufizadeh2 , Soheil Hassanipour1 , Mehrnaz Asgharnezhad1 , Adele 
Isanazar3 , Kourosh Mojtahedi1, 4* , Farahnaz Joukar1* 

1. Gastrointestinal and Liver Diseases Research Center, Guilan University of Medical Sciences, Rasht, Iran.
2. Department of Biostatistics, School of Health, Guilan University of Medical Sciences, Rasht, Iran. 
3. Department of Psychiatry, School of Medicine, Shafa Hospital, Guilan University of Medical Sciences, Rasht, Iran.
4. Department of Internal Medicine, School of Medicine, Razi Hospital, Guilan University of Medical Sciences, Rasht, Iran.

* Corresponding Authors: 
Farahnaz Joukar, Associate Professor
Address: Gastrointestinal and Liver Diseases Research Center, Guilan 
University of Medical Sciences, Rasht, Iran.
Tel: +98 (911) 3811118 Fax: +98 (13) 33534951
E-mail: farajov@gmail.com

Background: The significant overlap of psychological disorders in both functional and organic 
gastrointestinal (GI) diseases highlights the complex and interconnected relationship between the 
brain and the gut. 
Objectives: This study investigated the association between depression and anxiety with GI 
symptoms among nurses.
Materials & Methods: This cross-sectional study was conducted on 460 nurses. All individuals’ 
clinical characteristics, demographical data and GI symptoms were recorded. Anxiety and depression 
were assessed using the depression, anxiety and stress scale-21 (DASS-21) questionnaire. Multiple 
logistic regression analyses were used. Data were analyzed using SPSS software, version 16 and 
GraphPad Prism software, version 8.0.1, was used to design graphs.
Results: The mean age of participants was 30.08±7.43 years and 441 were females. Their mean 
scores of depression and anxiety were 2.50±4.53 and 4.57±5.59, respectively. The prevalence 
rates of GI symptoms, depression, and anxiety among nurses were 16.7%, 10.2% and 25.4%, 
respectively. The frequencies of depression and anxiety were significantly higher among nurses 
with more work experience (P<0.05). Among those with fixed shifts and upper education, anxiety 
was more prevalent. The most frequent GI symptom was abdominal pain (5.9%). Depression 
and anxiety were significantly associated with GI symptoms (P<0.05). A significant association 
between work experience and the likelihood of experiencing depression (Odds ratio [OR]=3.95, 
95% CI: 1.63- 9.57, P=0.002) and anxiety (OR=1.67, 95% CI: 1.02- 2.7, P=0.041) was observed.
Conclusion: The study revealed the association between depression and anxiety with GI symptoms 
among nurses that have been increased by years of working. 
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Introduction

he role of the gut-brain axis in maintain-
ing a healthy status is significant [1]. The 
gut-brain axis is a bidirectional communi-
cation network between the gastrointesti-
nal (GI) tract and the central nervous sys-

tem, involving neural, hormonal and immune pathways 
[2, 3]. Dysregulation of the gut-brain axis can alter gut 
motility, secretion, and permeability, as well as changes 
in neurotransmitter signaling and immune function, all 
of which have been implicated in the pathophysiology 
of psychological and GI disorders [4, 5]. The prevalence 
of anxiety among individuals in different occupations 
can vary based on various factors, including the nature 
of their work, the demands of their job and the hours of 
working. Shift work, irregular working hours and long 
shifts are often associated with increased levels of anxi-
ety due to disruptions in circadian rhythms, sleep dis-
turbances, and challenges in achieving work-life balance 
[6, 7].

Healthcare workers, including nurses, physicians and 
other medical professionals, often work long and ir-
regular hours, including night shifts and weekend rota-
tions. Nurses often encounter high levels of stress dur-
ing their shifts, which can lead to various complications 
and chronic health issues [8, 9]. The nursing profession 
is characterized by significant stress, demands and chal-
lenges, with job-related stress being closely associated 
with elevated rates of depression. Studies indicate that 
nurses encounter depressive symptoms at a rate double 
that of individuals in various other occupations [10, 11]. 
The demanding nature of their work, long hours, fre-
quent exposure to emotionally challenging situations, 
and making critical decisions under pressure can con-
tribute to elevated stress levels and burnout in nurses 
[12, 13].

Chronic stress and anxiety can manifest physically, 
leading to GI symptoms (with a frequency of 43%), such 
as abdominal discomfort, bloating, nausea, and changes 
in bowel habits [14]. Additionally, poor dietary habits, 
irregular meal times and inadequate hydration due to the 
fast-paced nature of nursing work can further exacerbate 
GI issues among nurses [15]. About 58.8% of depression 
and 62% of anxiety were reported among shift nurses 
[7]. Since it is crucial for healthcare institutions to pri-
oritize measures to support nurses’ mental and physical 
well-being to mitigate the impact of stress-related com-
plications on their health, we investigated the association 
between depression and anxiety with GI symptoms and 
the related factors among nurses in different wards of 
hospitals in Rasht City, Iran. 

Materials and Methods 

Study design

This cross-sectional study was conducted on 460 nurses 
working in educational and medical hospitals affiliated 
with the Guilan University of Medical Sciences, Rasht, 
Iran, in 2024. These hospitals included Heshmat Hospi-
tal (n=82 nurses), Razi Hospital (n=113 nurses), Poursi-
na Hospital (n=116 nurses), Amir Al-Momenin Hospital 
(n=26 nurses), 17-Shahrivar Hospital (n=50 nurses), Ve-
layat Hospital (n=33 nurses) and Alzahra Hospital (n=40 
nurses). Participants were selected for the study using 
stratified and cluster random sampling methods. All indi-
viduals gave their informed consent to participate in the 
study. Clinical and demographical data of participants, 
including age, gender, marital status (single/married), 
educational level (bachelor/master), work experience 
(years), shifts (fix/rotating), professional position (nurse/
head nurse), history of smoking, alcohol consumption, 
body mass index (BMI) (underweight <18.5 kg/m2, nor-
mal weight=18.5–24.99 kg/m2, overweight=25–29.9 kg/
m2 and obese ≥30 kg/m2), underlying diseases, history 
of consulting a psychologist or psychiatrist, using seda-
tives, antianxiety, or antidepressants, GI symptoms and 

T

Highlights 

● The prevalence rates of gastrointestinal symptoms, depression and anxiety among nurses were 16.7%, 10.2% and 
25.4%, respectively, with abdominal pain being the most common gastrointestinal (GI) symptom. 

● Participants with GI symptoms and more work experience (more years of working) exhibited significantly higher 
depression and anxiety scores. 

● Married nurses showed a significantly lower likelihood of depression compared to single nurses.
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numbers of GI symptoms were recorded. A gastroenter-
ologist confirmed that all GI symptoms were not struc-
tural. GI symptoms included nausea, gastroesophageal 
reflux, diarrhea, constipation, vomiting, flatulence, GI 
bleeding, abdominal pain, jaundice and weight loss. The 
status of anxiety and depression was assessed under the 
supervision of a psychiatrist. The depression, anxiety 
and stress scale-21 (DASS-21) was used to assess the 
negative emotional states of depression and anxiety in 
participants, which was previously confirmed for valid-
ity and reliability in several studies [16–18].

Depression anxiety and stress scale-21 item 
(DASS-21)

The DASS-21 is a short form of DASS, which is a 
self-report instrument composed of three subscales: De-
pression, anxiety and stress [19]. This scale consists of 
three 7-item subscales, each rated on a 4-point Likert 
scale, ranging from 0 (did not apply to me at all) to 3 
(applied to me very much, or most of the time). Because 
the DASS 21 is a short version of the original DASS 
(the long form has 42 items), the final score of each sub-
scale must be multiplied by two. Therefore, all subscale 
scores can range from 0 to 42, with higher scores indi-
cating greater levels of depression, anxiety, and stress. A 
total score of 10 or more indicates mild to severe depres-
sion, a score of 8 or more indicates mild to severe anxi-
ety and a score of 15 or more indicates mild to severe 
stress. The Persian version of this scale is reported to 
have satisfactory psychometric properties among health 
professionals [20]. In this study, the cronbach α values 
for depression and anxiety subscales were 0.835 and 
0.700, respectively.

Statistical analysis

Based on Haug et al.’s study [21] showing a 48% 
prevalence of GI issues, the sample size calculation 
initially yielded 383 participants. Accounting for clus-
ter sampling, this was multiplied by a 1.2 design effect, 
resulting in a final sample of 460. The calculation used 
select-statistics software, assuming a 95% confidence 
level, 5% error margin and 48% prevalence.

Variables were presented as percentage, frequency, 
Mean±SD, median and interquartile range (IQR). The 
Kolmogorov-Smirnov test was employed to assess the 
assumption of normality for depression and anxiety. To 
compare the prevalence of depression and anxiety across 
personal and occupational characteristics of nurses, the 
Chi-Square test (or Fisher exact test) was utilized. Ad-
ditionally, logistic regression was applied to examine the 

relationship between personal and occupational char-
acteristics and depression and anxiety. Mean scores of 
depression and anxiety among nurses with and without 
GI symptoms were compared using the Mann-Whitney 
test. Both simple logistic regression and multiple logis-
tic regression analyses, in both unadjusted and adjusted 
formats, were conducted to ascertain the relationship be-
tween depression and anxiety disorders with GI symp-
toms, respectively. The findings of these analyses were 
presented as crude odds ratios (OR) and adjusted odds 
ratios (aOR) alongside 95% confidence intervals (95% 
CI). Data analysis was conducted using SPSS software, 
version 16, with a significance level set at 0.05. Graph-
Pad Prism software, version 8.0.1 was also utilized for 
graphing purposes.

Results

The mean age of participants was 30.08±7.43 years, of 
which 37.8% were ≤30 years. Most of the participants 
were females (95.9%). Among participants, 12.2% used 
sedative, antianxiety, or antidepressant drugs. Their 
mean work experience was 10.02±7.53 years, of which 
42.8% had more than 10 years of work experience. Their 
mean BMI was 25.02±2.93 kg/m2, of which 49.1% had 
normal BMI (Table 1).

According to the DASS-21 questionnaire, the mean 
depression score among nurses was 2.50±4.53, with 
a median score of zero (IQR: 0.2-0) and a frequency 
of 10.2%. A total of 47(10.2%) were identified as ex-
periencing depression, categorized as mild in 22 cases 
(4.8%), moderate in 21(4.6%) and severe in 4(0.9%). 
The average anxiety score was 4.57±5.59, with a median 
score of 0.4 (IQR: 0.8-0.8) and a prevalence of 25.4%. 
A total of 117 participants (25.4%) reported experienc-
ing anxiety, with 33(7.2%) classified as mild, 60(13.6%) 
as moderate, 13(2.8%) as severe and 11(2.4%) as very 
severe (Figure 1). The frequency of depression and anx-
iety was significantly higher among nurses with more 
than five years of work experience and a history of un-
derlying diseases (P<0.05). Furthermore, nurses with 
upper education and fixed shifts significantly reported 
more anxiety compared to others (P<0.05) (Table 1). 

The reported prevalence of GI symptoms among all 
participants was 16.7%. The most frequently reported 
GI symptoms included abdominal pain (5.9%, n=27), 
gastroesophageal reflux (3.9%, n=18), nausea (3.5%, 
n=16), flatulence (2.8%, n=13), and constipation (2.6%, 
n=12). Less common symptoms were vomiting (0.9%, 
n=4), weight loss (0.7%, n=3), diarrhea (0.4%, n=2), 
and GI bleeding (0.2%, n=1). Notably, jaundice was not 
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observed in any participant. About 14.1% (n=65) expe-
rienced one symptom, 1.5% (n=7) had two symptoms, 
0.7% (n=3) had three symptoms, and 0.4% (n=2) re-
ported four GI symptoms (Figure 2). The prevalence of 
depression and anxiety was significantly higher among 
individuals with GI symptoms (P<0.05) (Table 2 and 
Figure 3). For each one-unit increase in nurses’ depres-
sion and anxiety scores, there was a corresponding 7% 
and 5% increase in the likelihood of experiencing GI 
symptoms (Table 2).

The odds of experiencing depression among married 
nurses were found to be 70% lower compared to singles 
(OR=0.30, 95% CI: 0.14- 0.65, P=0.002). Similarly, nurs-
es with work experience of more than 5 years exhibited a 
3.95-fold higher likelihood of depression in comparison to 
those with five years or less (OR=3.95, 95% CI:1.63- 9.57, 
P=0.002). Nurses with underlying diseases demonstrated 
a 3.04-fold increased likelihood of depression relative to 
those without underlying health conditions (OR=3.04, 
95% CI: 1.47- 6.29, P=0.003) (Table 3).

Table 1. Frequency of depression and anxiety among nurses according to demographical and clinical data

Variables
No. (%)

P*
No. (%)

P*

Total Depression Anxiety

Age (y)
≤30 174(37.8) 16(9.2)

0.572
38(21.8)

0.167
30 286(62.2) 31(10.8) 79(27.6)

Gender
Male 19(4.1) 1(5.3)

0.466
5(26.3)

0.928
Female 441(95.9) 46(10.4) 112(25.4)

Marital status
Single 183(39.8) 21(11.5)

0.469
41(22.4)

0.225
Married 277(60.2) 6(9.4) 76(27.4)

Education level
BS 442(96.1) 43(9.7)

0.086
108(24.4)

0.015
MS 18(3.9) 4(22.2) 9(50.0)

Work experience 
(y)

≤5 173(37.6) 11(6.4)
0.034

33(19.1)
0.015

>5 287(62.4) 36(12.5) 84(29.3)

Shifts
Fixed 48(10.4) 7(14.6)

0.291
21(43.8)

0.002
Rotating 412(89.6) 40(9.6) 96(23.3)

Job title
Nurse 447(97.2) 46(10.3)

0.760
112(25.1)

0.274
Head nurse 13(2.8) 1(7.7) 5(38.5)

BMI (kg/m2)
≤25 234(50.9) 28(12.0)

0.208
65(27.8)

0.240
>25 226(49.1) 19(8.4) 52(23.0)

Smoking
No 442(96.1) 47(10.4)

0.239
113(25.6)

1
Yes 18(3.9) 0 4(22.2)

Alcohol con-
sumption

No 453(98.5) 47(10.4)
1

115(25.4)
1

Yes 7(1.5) 0 2(28.6)

Underlying 
diseases

No 397(86.3) 33(8.3)
<0.001

94(23.7)
0.030

Yes 63(13.7) 14(22.2) 23(36.5)

Abbreviation: BS: Bachelor of science; MS: Master of science; BMI: Body mass index.�

*The chi-square test.
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The odds of developing anxiety among nurses with a 
master’s degree were found to be 2.32 times higher com-
pared to nurses with a bachelor’s degree (OR=2.32, 95% 
CI: 0.86- 6.24, P=0.095). Similarly, nurses with work 
experience of more than 5 years exhibited a 67% higher 
likelihood of anxiety compared to those with work expe-
rience of five years or less (OR=1.67, 95% CI; 1.02- 2.72, 
P=0.041). Furthermore, the likelihood of depression was 
significantly lower among nurses working on rotat-
ing shifts compared to those on fixed shifts (OR=0.47, 
95% CI: 0.25- 0.89, P=0.020) and among nurses with a 
BMI>25 compared to those with a BMI<25 (OR=0.65, 
95% CI: 0.41- 1.01, P=0.056) (Table 3). 

Discussion

Nursing is a demanding and stressful profession that 
often involves long working hours, high patient loads, 
and emotionally challenging situations. As a result, nurs-
es may experience various mental health issues, includ-
ing depression and anxiety. Emerging research suggests 
that these psychological conditions may be associated 
with GI symptoms among nurses [22, 23]. Our findings 
revealed that 10.2% of nurses experienced depression, 
and 25.4% reported anxiety. Moreover, most of these 
cases fell within the mild to moderate range of sever-
ity. Depression was notably elevated among nurses who 
possessed over 5 years of work experience and those 
with underlying diseases. Similarly, anxiety levels were 
found to be higher among nurses with higher levels of 

Table 2. Comparing depression and anxiety scores in nurses with and without gastrointestinal symptoms

Variables
Mean±SD (Min-max)

P* Unadjusted
OR (95% CI) P Adjusted

OR (95% CI)** P
With GI 

Symptoms
Without GI 
Symptoms

Depression 2.22±4.21 
(0-2)

3.87±5.70 
(0-6) 0.004 1.07 (1.02-

1.12) 0.005 1.08 (1.02-
1.13) 0.004

Anxiety 4.29±5.32 
(0-6)

5.29±6.67 
(0-8) 0.031 1.05 (0.01-

1.09) 0.021 1.05 (1.01-
1.09) 0.026

*

The Mann-Whitney test, **Adjusted for age, gender, marital status, education, work shift, organizational position, BMI, smok-
ing and alcohol consumption and underlying disease.

Note: Alternatively, values were calculated for one unit increase in depression and anxiety scores. 
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Figure 2. The frequency of gastrointestinal symptoms among nurses. 
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Figure 3. Comparing depression and anxiety scores between nurses with and without GIs using an error bar chart (left side) 
and box chart (right side) 

Note: Values in the error bar graph are shown as mean with a 95% confidence interval (CI); in the box diagram, minimum, first 
quartile, median, third quartile and maximum values are shown respectively and the + symbol indicates the average value. 
The possible range of depression and anxiety scores is 0-21; Higher scores indicate more depression and anxiety. P are based 
on the Mann-Whitney test.
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education, more than five years of work experience, 
fixed shift schedules and underlying diseases. 

In the study conducted by Kaushik et al. the prevalence 
of mental health problems among nurses was found to be 
significant, in which 70.8% and 74% had depression and 
anxiety, respectively. The factors influencing perceived 

job stress among nurses varied depending on their work-
place settings, with notable differences observed between 
those employed in government and private hospitals 
[24]. Job satisfaction is among the most significant fac-
tors influencing anxiety and stress levels [25, 26]. Vari-
ous studies reported a very high prevalence of depression 
and anxiety among nurses compared to our findings [27, 

Table 3. Association between demographical and clinical data of nurses and the status of depression and anxiety

Variables

Depression Anxiety

Univariable 
Regression
OR (95% CI)

P 
Multivariable 

Regression
OR (95% CI)

P 
Univariable 
Regression
OR (95% CI)

P 
Multivariable 

Regression
OR (95% CI)

P

Age (y)
≤30 1

0.573 - -
1

0.168 - -
>30 1.0 (0.64-

2.27)
1.37 (0.88-

2.13)

Gender
Male 1

0.476 - -
1

0.928 - -
Female 2.10 (0.27-

16.07)
0.5 (0.34-

2.71)

Marital 
status

Single 1
0.470

1
0.002

1
0.260 - -

Married 0.08 (0.44-
1.47) 0.30 (0.14-0.65) 1.31

(0.85-2.03)

Education 
level

BS 1
0.098 - -

1
0.020

1
0.095

MS 2.65 (0.84-
8.41)

3.09 (1.20-
7.99)

2.32 (0.86-
6.24)

Work experi-
ence (y)

≤5 1
0.037

1
0.002

1
0.016

1
0.041

>5 2.11 (0.37-
4.27) 3.95 (1.63-9.57) 1.76 (1.11-

2.77) 1.67 (1.02-2.7)

Shifts
Fixed 1

0.290 - -
1

0.003
1

0.020
Rotating 0.63 (0.27-

1.50)
0.39 (0.1-

0.72)
0.47 (0.25-

0.89)

Job title
Nurse 1

0.761 - -
1

0.281 - -
Head nurse 0.73 (0.09-

5.7)
1.87 (0.60-

5.83)

BMI (kg/m2)
≤25 1

0.210 - -
1

0.241
1

0.056
>25 0.68 (0.37-

1.25)
0.78 (0.51-

1.18)
0.65 (0.41-

1.01)

Smoking
No

- - - -
1

0.750 - -
Yes 0.83 (0.27-

2.58)

Alcohol Con-
sumption

No
- - - -

1
0.848 - -

Yes 1.18 (0.-6.14)

Underlying 
diseases

No 1
<0.001

1
0.003

1
0.032 - -

Yes 3.15 (1.58-
6.30) 3.04 (1.47-6.29) 1.85 (1.06-

3.5)
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28]. These differences result from sample characteristics, 
such as geographical location and demographic composi-
tion, which can impact prevalence rates due to variations 
in healthcare systems and societal factors. Importantly, it 
should be noted that we did not categorize nurses based 
on their specific wards within hospitals. Various studies 
have shown that nurses face significant stress and anxi-
ety due to conflicts with doctors, colleagues, patients, 
and supervisors. Other stressors include patient suffering, 
workplace conditions, fear of infectious diseases, lack of 
personal time, inadequate pay, and high workloads, which 
can affect nurses' mental health [29, 30]. We observed that 
anxiety was more commonly reported among nurses with 
longer years of work experience, higher education levels, 
and fixed shift schedules.

According to our findings, the prevalence of GI symp-
toms was 16.7%, with a notable frequency of abdominal 
pain, gastroesophageal reflux, and nausea reported, re-
spectively. Approximately 14.1% of participants experi-
enced at least one GI symptom, while around 1% of nurses 
reported having more than three GI symptoms. We found 
a significant association between depression and anxiety 
with GI symptoms. Hwang et al. revealed that all health-
care workers experienced varying degrees of GI symp-
toms, with 47% reporting at least one severe GI symptom. 
The study highlighted a high prevalence of GI symptoms 
among nurses working rotating shifts, particularly those 
experiencing anxiety, stress and poor sleep quality [14]. 

Shift workers often undergo disruptions in their meal 
patterns, which may involve skipping meals, eating at 
unconventional times, and consuming higher amounts of 
fatty foods and caffeine. These dietary habits can cause 
disturbances in GI activity and function, ultimately con-
tributing to an increased prevalence of GI problems 
among shift workers [31, 32]. The differences between 
our findings and those previously reported in shift sched-
ules may be attributed to the fact that we did not differ-
entiate between different shifts, including day, evening, 
and night. Individuals working night shifts face an in-
creased risk of various health issues due to disruptions in 
their circadian rhythm, which can affect sleep patterns, 
hormone regulation, and metabolism [33].

The presence of psychological distress has been found 
to exacerbate GI symptoms through its impact on hor-
mone secretion, including cortisol and serotonin [34, 35]. 
Additionally, psychological distress can induce visceral 
hypersensitivity and hyperalgesia, thereby contributing to 
the development of GI disorders [36, 37]. Nagarethinam 
et al. reported that being easily stressed and female gender 
emerged as independent predictors of GI symptoms [38]. 

The current study demonstrated that the scores of depres-
sion and anxiety were significantly higher among nurses 
with GI symptoms by increasing the years of working in 
the hospital. Given the close relationship between psycho-
logical well-being and GI symptoms, it is imperative to 
implement comprehensive strategies that simultaneously 
address the detection and management of psychological 
distress as well as the control of GI symptoms.

The present study highlighted the significant influence 
of nurses’ psychological well-being on GI symptoms. In 
comparison to previous research, we observed a lower 
frequency of GI symptoms, depression and anxiety, 
which may be attributed to differences in sample charac-
teristics, measurement tools, and study design. However, 
it is important to acknowledge limitations such as our 
study’s cross-sectional design, which restricts our ability 
to establish causal relationships between psychological 
status and GI symptoms. Additionally, the lack of cat-
egorization of nurses based on specific units or depart-
ments of work and different shifts (day or night shifts) 
limited our understanding of how different work envi-
ronments may contribute to variations in GI symptoms 
and psychological distress.

Conclusion

The current study revealed a notable association be-
tween psychological distress and the occurrence of GI 
symptoms, underscoring the importance of addressing 
both aspects to enhance nurses’ overall health and qual-
ity of life. However, it is crucial to acknowledge that 
further research is necessary to investigate the causal re-
lationships and potential contributing factors underlying 
these findings.
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