
25

Autumn 2024. Volume 3. Number 1

Amir Sadeghi1 , Nastaran Raissidehkordi2 , Shiva Eliaei3, Reyhaneh Rastegar1 , Makan Cheraghpour3 , Hossein Hatami2* , Negar 
Raissi Dehkordi2   

1. Gastroenterology and Liver Disease Research Center, Research Institute for Gastroenterology and Liver Disease, Shahid Beheshti University of Medi-
cal Sciences, Tehran, Iran.
2. Department of Public Health, Safety and Environmental and Occupational Hazards Control Research Center, School of Public Health, Shahid Beheshti 
University of Medical Sciences, Tehran, Iran.
3. Basic and Molecular Epidemiology of Gastrointestinal Disorders Research Center, Research Institute for Gastroenterology and Liver Diseases, Shahid 
Beheshti University of Medical Sciences, Tehran, Iran.
4. Basic and Molecular Epidemiology of Gastrointestinal Disorders Research Center, Research Institute for Gastroenterology and Liver Diseases, Shahid 
Beheshti University of Medical Sciences, Tehran, Iran.

* Corresponding Author:
Hossein Hatami, MD.
Address: Department of Public Health, Safety and Environmental and Occupational Hazards Control Research Center, School of Public Health, Shahid 
Beheshti University of Medical Sciences, Tehran, Iran.
Phone: +98 (21) 22432041
E-mail: hatami21102@gmail.com

Research Paper
Prevalence of Anxiety and Depression Among 
Patients With Symptomatic Choledocholithiasis: A 
Cross-sectional Study in Iran

Background and Objective: Diseases of the gallbladder pose significant health challenges. 
Among these, symptomatic choledocholithiasis which is characterized by obstructive gallstones 
in the common bile duct (CBD) requires timely intervention to prevent severe complications. 
Recent evidence suggests potential links between mental health, specifically anxiety and 
depression, with gastrointestinal conditions. The objective of this study was to examine the 
presence of anxiety and depression in patients undergoing treatment for CBD stones and evaluate 
associations with demographic/clinical variables.

Materials & Methods: This cross-sectional study was conducted at Taleghani Teaching Hospital 
in Tehran, Iran, from June to August 2023. We used a consecutive sampling strategy, enrolling 
all eligible adult patients undergoing endoscopic retrograde cholangiopancreatography (ERCP) 
for symptomatic CBD stones; the presence of CBD stones was confirmed endoscopically, and 
215 of 265 eligible patients were included in the final analysis, and 215 of 265 eligible patients 
were analyzed. Anxiety and depression were assessed using the validated Persian version of the 
hospital anxiety and depression scale (HADS). Demographic and clinical data included age, sex, 
BMI, serum amylase, and stone size. To explore the relationship between HADS-A/HADS-D 
scores and continuous demographic or clinical variables, simple linear regression analyses were 
performed. Data were analyzed using IBM SPSS statistics software, version 24 with chi-square, 
student’s t-test, and Mann–Whitney U tests, with significance set at P<0.05. 

Results: Among 215 patients with symptomatic CBD stones (mean age 65.9±11.9 years; 50.2% 
male), anxiety and depression were identified in 39.5% and 24.2% of cases, respectively. There 
were no significant associations between anxiety or depression and age (P=0.54 and P=0.47), 
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Introduction

iseases of the gallbladder constitute a ma-
jor health concern, affecting more than 
52 million adults worldwide [1]. Among 
these conditions, symptomatic choledo-
cholithiasis, characterized by the presence 

of obstructive gallstones within the common bile duct 
(CBD), poses a significant clinical challenge [2]. Timely 
diagnosis and management of choledocholithiasis are 
crucial, as untreated cases may lead to severe complica-
tions such as cholangitis and pancreatitis [3]. 

In Iran, a country with a notable prevalence of gall-
bladder disorders, understanding the multifaceted fac-
tors influencing choledocholithiasis becomes paramount 
[4]. Beyond the physical aspects of this condition, there 
exists a growing body of evidence indicating potential 
links between mental health disorders, specifically anxi-
ety and depression, and gastrointestinal ailments [5].

Depression and anxiety are among the major causes 
of disability worldwide [6]. Globally, depression affects 
about 3.8% of the population (5% among adults), and 
anxiety disorders affect approximately 4%, correspond-
ing to more than 300 million people worldwide [7]. 
Anxiety and depression are common psychiatric symp-
toms among patients with chronic disease [8]. Studies 
show that patients with gallstones face a higher risk for 
developing depression compared to the general popula-
tion [9, 10]. Chronic pain or inflammation might be the 
underlying mechanisms for development of depression 
in patients with cholelithiasis, however the exact under-
lying mechanisms are not known [11]. 

Identifying the link between depression, anxiety, and 
choledocholithiasis is necessary for effective prevention 
and treatment of the disease. When psychological symp-

toms coincide with choledocholithiasis, they can worsen 
the condition, leading to poorer outcomes and delayed 
management, thereby diminishing patients’ overall qual-
ity of life. Previous research has shown that individuals 
with gallstone disease experience a higher prevalence of 
depressive symptoms compared with the general popu-
lation, and that inflammation and chronic pain may play 
a role in this association, emphasizing the importance of 
early psychological screening to reduce the impact of de-
pression and anxiety on disease progression and patient 
wellbeing [9, 10].

Despite known links between gallstones and psychiat-
ric symptoms, data on anxiety and depression specifi-
cally in symptomatic CBD stones, especially in Iranian 
populations, are limited. Therefore, we conducted a 
cross-sectional study to determine the prevalence of 
anxiety and depression and their associations with clini-
cal and demographic factors in this group.

Methods and Materials 

Patients and study design 

This cross-sectional study was conducted at Taleghani 
Teaching Hospital in Tehran, Iran, between June 2023 
and August 2023. The study included patients undergo-
ing Endoscopic Retrograde Cholangiopancreatography 
(ERCP) for the treatment of symptomatic CBD stones. 
Participants were selected using a consecutive sampling 
method, meaning all eligible patients presenting during 
the study period were invited to participate. A total of 
265 patients were screened, and 215 who met the inclu-
sion criteria and provided written informed consent were 
included in the analysis. The eligibility criteria for re-
cruitment were as follows: (1) Age >8, (2) clinical diag-
nosis of CBD stone, (3) no history of treatment for CBD 
stone, and (4) Absence of cognitive impairment and abil-

D

BMI (P=0.09 and P=0.11), serum amylase (P=0.38 and P=0.40), stone size (P=0.55 and P=0.58), 
or sex (P=0.21 and P=0.33).

Conclusion: Anxiety and depression were common among patients with symptomatic CBD 
stones, affecting 39.5% and 24.2% of the study population, respectively. However, these 
psychological symptoms were not significantly associated with age, sex, BMI, serum amylase, 
or stone size. These findings suggest that anxiety and depression should not be overlooked during 
patient care. Incorporating routine psychological screening, such as the HADS scale, into the 
management of patients with choledocholithiasis may help identify and address comorbid mental 
health issues early, improving overall treatment outcomes. When clinically indicated, early 
integration of psychological care into routine patient management may help improve patient care 
and recovery.

Keywords: Gallbladder diseases, Choledocholithiasis, Anxiety disorders, Depressive disorder, 
Mental disorders
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ity to participate in the hospital anxiety and depression 
scale (HADS) questionnaire. Exclusion criteria were (1) 
diagnosis of a gastrointestinal disorder other than CBD 
stone, (2) having a diagnosis of previous psychological 
disorder, (3) active pregnancy or lactation, (4) severe 
cardiovascular disease, (5) participants with an unrea-
sonable body mass index (BMI) (<15 or >50 kg/m²), and 
(5) those with missing or incomplete dietary or general 
lifestyle information.

Evaluation of CBD stone 

The criteria for clinical diagnosis included evidence of 
CBD dilation in ultrasonography followed by evidence 
of CBD stone in ERCP. All endoscopic examinations 
were performed by board-certified gastroenterologists. 
Conventional white light endoscopes were used for all 
procedures. 

Assessment of depression and anxiety 

Anxiety and depression were assessed using the HADS, 
which consists of 14 items—7 for anxiety (HADS-
A) and 7 for depression (HADS-D) [12]. Each item is 
scored from 0 to 3, giving a total score range of 0–21 
for each subscale. A score of 0–7 indicates normal, 8–10 
borderline, and 11–21 abnormal levels of anxiety or de-
pression. The Iranian version of HADS has been previ-
ously validated in Iranian populations, showing high in-
ternal consistency (Cronbach’s α=0.78 for HADS-A and 
0.86 for HADS-D) and construct validity [13].

Clinical and laboratory evaluations 

The primary outcome variables were HADS-A and 
HADS-D scores. Demographic/lifestyle characteristics 
were collected via questionnaire and are presented in Ta-
ble 1. Associations between HADS scores and continu-
ous variables (weight, height, BMI, serum amylase, and 
stone size) were evaluated using simple linear regression. 
Data regarding medical history, demographic, lifestyle, 
and psychosocial background of patients was obtained 
from a self-administered questionnaire. A digital scale 
was used to measure height and body weight. Laboratory 
tests were performed on the day of admission. 

Statistical analysis

Data were analyzed using IBM SPSS software, version 
24.0 (IBM Corp., Armonk, NY, USA). The normality 
of quantitative variables was evaluated using the Kol-
mogorov–Smirnov test. Variables that were normally 
distributed are presented as Mean±SD and were ana-

lyzed using the Student’s t-test; non-normally distributed 
variables are reported as median (interquartile range) and 
were analyzed using the Mann–Whitney U test. Categor-
ical variables were compared using the chi-square test.

To explore the relationship between HADS scores and 
continuous demographic or clinical variables, simple 
linear regression analyses were performed. Before inter-
preting the regression results, the assumptions of linear-
ity, independence of errors, homoscedasticity, and nor-
mal distribution of residuals were examined. Linearity 
was verified by scatterplots of predictors versus HADS 
scores, independence of errors by the Durbin–Watson 
statistic, homoscedasticity by plotting standardized re-
siduals versus predicted values, and normality of residu-
als by inspecting P–P plots. All tests were two-tailed, and 
a P<0.05 was considered statistically significant. Miss-
ing data were minimal; analyses were based on the avail-
able observed data for each variable, and no imputation 
procedures were applied.

Results 

Table 1 provides an overview of the patient character-
istics. The participants in this study had a mean age of 
65.9±11.9 years. The distribution of genders was 51.2% 
women and 48.8% men. The prevalence of anxiety and 
depression stood at 39.5% and 24.2%, respectively. The 
proportions of males and females in each HADS anxiety 
category and in each HADS depression category were 
broadly similar (Table 2). 

The comparison of demographic and anthropometric 
characteristics between male and female patients with 
CBD stones is presented in Table 1. Female patients were 
significantly older than males (69.9±17.2 vs 63.2±17.6 
years, P=0.022) and had lower body weight and height 
(P<0.001). There was no significant difference in BMI 
(P=0.091), although obesity tended to be more com-
mon in females (20.%) than males (10.5%). Physical 
activity was generally lower among females (P=0.022). 
Smoking and opiate use were markedly higher in males 
(P<0.001), whereas alcohol use was uncommon in both 
sexes. Marital status also differed significantly between 
genders (P=0.001).

In simple linear regression, none of the demographic or 
anthropometric variables—weight, height, BMI, amy-
lase, or stone size—were associated with HADS score in 
the overall cohort or within sex strata (all P>0.05); in the 
overall model, some trends including amylase (B≈0.003, 
P=0.066) and height (B≈−0.084, P=0.080) approached 
significance, but did not reach conventional statistical 
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significance; these P values are reported as trends only 
and are not interpreted as significant findings. BMI, 
weight, and stone size were null (e.g. stone size B≈0, 
P≈0.999) (Table 3).

Discussion 

Our study measured the prevalence of anxiety and de-
pression at 39.5% and 24.2%, respectively. To the best 
of our knowledge, the relationship between anxiety and 
depression with prevalence of CBD stones has not been 

previously reported in Iran. Studies in other countries 
have reported similar results. A 2024 Mendelian ran-
domization study on 1706 cases of bile duct stones and 
461304 controls found that depression may increase the 
risk of cholelithiasis [14]. Prevalence of anxiety was re-
ported to be 25% in patients with gallbladder stone and 
36.0% in post-cholecystectomy patients [15]. These 
findings are in line with the results reported in the pres-
ent study. 

Table 1. Comparison of demographic and anthropometric variables between males and females with CBD stones

Variables
Mean±SD/No. (%)

P
Male (n=105) Female (n=110) Total (n=215)

Age (y) 63.19±17.56 69.92±17.21 65.97±17.58 0.022

Weight (kg) 75.82±14.62 69.22±12.52 72.44±13.96 <0.001

Height (cm) 172.3±8.34 161.67±5.39 166.87±8.77 <0.001

Body mass index (kg/m²) 25.45±4.13 26.47±4.64 25.97±4.42 0.091

Obesity category

 Normal weight 52(49.5) 40(36.4) 92(42.8)

0.063 Overweight 42(40) 48(43.6) 90(41.9)

 Obese 11(10.5) 22(20) 33(15.3)

Amylase (U/L) 125.86±217.78 195.22±273.57 161.35±249.7 0.064

Stone size (mm) 10.35±5.06 8.98±5.24 9.66±5.18 0.060

Physical activity

Low 86(81.9) 103(93.6) 189(87.9)

0.022Average 7(6.7) 4(3.6) 11(5.1)

High 12(11.4) 3(2.7) 15(7)

Smoking 
Yes 44(41.9) 4(3.4) 48(22.3)

<0.001
No 61(58.1) 106(96.4) 167(77.7)

Opiate use 
Yes 41(39) 7(6.4) 48(22.3)

<0.001 
No 64(61) 103(93.6) 167(77.7)

Alcohol use 
Yes 5(4.8) 1(0.9) 6(2.8)

0.096
No 100(95.2) 109(91.9) 209(97.2)

Marital status

Single (never married) 3(2.9) 2(1.8) 5(2.3)

0.001
Married 85(81) 74(67.3) 159(74)

Divorced/Separated 9(8.6) 3(2.7) 12(5.6)

Widowed 7(6.7) 30(27.3) 37(17.2)

Sadeghi A, et al. Anxiety and Depression in CBD Stones. CPR. 2024; 3 (1):25-32.



29

Autumn 2024. Volume 3. Number 1

In this study, anxiety and depression were present in 
39.5% and 24.2% of patients with symptomatic CBD 
stones, respectively. The prevalence of psychiatric disor-
ders in Iran is reported to be 31.03% (95% CI, 25.995%, 
36.07%) [16]. A recent study estimated the prevalence 
of depression in Iran to range from 5.69% to 73% [17], 
and the 12-month prevalence of anxiety disorders was 
reported to be 15.6% in a 2018 study of major anxiety 
disorders in Iran [18]. A systematic review of Iranian pa-
tients found the prevalence of depression to be 34.26% 
(95% CI, 24.12%, 44.1%) [19]. Another systematic re-
view offered a more conservative estimate of depression 
prevalence in the general population at 19.46% [20]. The 
prevalence of anxiety and depression was higher in our 

study group compared to previous reports in the general 
population in Iran, pointing to a possible association 
between anxiety and depression with CBD stone occur-
rence. The observed differences in prevalence of anxiety 
and depression in our study with previous studies may be 
explained, in part, with the method of measuring these 
diseases. A systematic review and meta-analysis of 145 
articles on the prevalence of depression in Iran found 
that 15 different tools were used to measure depression, 
mainly standard tools such as Beck’s and general health 
questionnaires [21]. Estimates of disease prevalence 
were dependent on the type of tests used; Beck’s inven-
tory pointed to a depression rate of 37.22% in the general 
population, while general health questionnaires indicat-

Table 2. Distribution of HADS anxiety and depression categories by sex in patients with CBD stones 

Variables
No. (%)

P
Total Male Female

Perceived level of 
anxiety*

No anxiety 130(60.5) 83(79) 47(42.7)

0.21
Mild anxiety 52(24.2) 13(12.4) 39(35.5)

Moderate anxiety 27(12.6) 8(7.6) 19(17.3)

Severe anxiety 6(2.8) 1(1) 5(4.5)

Perceived level of 
depression*

No depression 163(75.8) 85(81) 78(70.9)

0.33
Mild depression 32(14.9) 14(13.3) 18(16.4)

Moderate depression 14(6.5) 3(2.9) 11(10)

Severe depression 6(2.8) 3(2.9) 3(2.7)

*Categories are based on HADS cut-offs: 0–7=no anxiety/depression (normal), 8–10=mild (borderline), 11–14=moderate, and 
15–21=severe. For prevalence estimates, scores ≥8 indicate at least borderline anxiety or depression.

Table 3. The association between HADS score with demographic and anthropometric status in patients with CBD

Variables
Total Male Female

B 
(Unstandardized) SE P B 

(Unstandardized) SE P B 
(Unstandardized) SE P

Weight -0.013 0.03 0.662 0.029 0.036 0.423 -0.008 0.05 0.872

Height -0.084 0.048 0.080 -0.25 -0.039 0.691 0.161 0.133 0.165

BMI 0.062 0.096 0.518 0.157 0.128 0.223 -0.078 0.135 0.563

Amylase 
level 
(U/L)

0.003 0.002 0.066 0.001 0.003 0.846 0.004 0.003 0.150

Stone size 
(mm) 0.001 0.081 0.999 0.037 0.106 0.726 0.037 0.117 0.751
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ed a prevalence of 19.46%. It is plausible that the results 
would differ when using another questionnaire, as is the 
case in this study. The association between gastrointes-
tinal diseases and depression has received significant 
attention, although the precise underlying mechanisms 
remain elusive. Inflammation emerges as a pivotal fac-
tor in this relationship. Elevated levels of cytokines and 
inflammatory markers such as TNF-a, IL-6, and IL-1β 
have been observed in individuals diagnosed with de-
pression [22]. Notably, this inflammatory process shows 
signs of reversal upon the administration of antidepres-
sant agents, suggesting a potential modulatory role of 
these agents in mitigating inflammation-associated de-
pressive symptoms.

Anxiety and depression may also aggravate somatic 
and biliary symptoms. Inflammatory mediators and the 
gut–brain axis provide bidirectional links between gas-
trointestinal pathology and mood, potentially creating a 
cycle in which biliary disease and psychological distress 
perpetuate one another.

Furthermore, chronic pain has been identified as a con-
tributory factor, potentially intensifying rates of anxiety 
and depression in patients grappling with chronic dis-
ease. This association underscores the importance of rec-
ognizing and addressing pain as a potential precipitant of 
mental health challenges, particularly in the context of 
gastrointestinal ailments [23].

Prompt diagnosis and treatment of depression and anx-
iety holds promise in improving the overall quality of 
life (QoL) for individuals contending with choledocholi-
thiasis. Early intervention in mental health concerns may 
enable a more favorable response to therapeutic inter-
ventions. This dual approach, targeting both the physical 
manifestations of choledocholithiasis and the associated 
mental health dimensions, may contribute to improved 
patient outcomes and well-being [24].

Although several studies have demonstrated higher rates 
of anxiety and depression among patients with gallstone 
or biliary disease, other investigations have reported con-
flicting results. For example, Pan et al. (2024) [25] found 
no significant association between gallstones and depres-
sive symptoms in a large U.S. adult population, while Tsai 
et al. (2015) [26] and Yu et al. (2025) [27] reported no 
long-term increase in depression risk after cholecystec-
tomy. Such inconsistencies may stem from differences in 
study design, disease stage, follow-up duration, or popu-
lation characteristics. Variation in psychometric tools, 
particularly the use of instruments other than the HADS, 
may also influence reported prevalence. Cultural factors 

and differences in pain perception or health-care access 
could further explain why psychological symptoms are 
more evident in some cohorts than others.

The present study did not identify significant associa-
tions between demographic and anthropometric param-
eters, including BMI, amylase level, stone size, and CBD 
stone. 

When interpreting the results of this study, some limita-
tions should be taken into account. Since the symptoms 
of anxiety and depression were recorded based on a 
self-reported questionnaire, there is a chance for under-
reporting or over-reporting of symptoms and recall bias. 
In addition, the observational nature of the study and the 
cross-sectional method means a causal inference cannot 
be derived from the observed results. Furthermore, our 
regression analyses were exploratory, and we modelled 
HADS-anxiety and HADS-depression scores as continu-
ous outcomes in simple linear regression; although this is 
a commonly used approach, it may not fully capture the 
ordinal structure of the scales, and the resulting estimates 
should be regarded as hypothesis-generating. While the 
current study is helpful with regards to understanding the 
presence of anxiety and depression in patients with CBD 
stones, further research is warranted to dig deeper into 
the links between inflammation, pain, and mental health 
in the context of gastrointestinal diseases. By gaining a 
more complete understanding of the involved factors, 
healthcare providers can refine their treatment strategies, 
potentially affording patients a higher QoL and more ef-
fective therapeutic responses.

Conclusion

In conclusion, our study offered an estimate of the 
prevalence of anxiety and depression in the presence 
of CBD stones which is in concordance with previous 
reports. It is imperative to recognize that mental health 
is an important part of the clinical care of hospitalized 
patients, and our study may help improve the treatment 
and care offered to patients with CBD stones. 

The findings indicate that anxiety and depression are 
common in patients with symptomatic choledocholi-
thiasis and occur independently of measurable clinical 
or demographic factors. This suggests that psychologi-
cal distress may be an intrinsic component of the illness 
experience rather than a secondary effect of disease se-
verity. Clinically, incorporating routine mental health 
assessment—even brief tools like the HADS—could 
help identify at-risk patients early, improving commu-
nication, adherence, and overall care outcomes. Future 
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studies should adopt prospective, multicenter designs 
with larger cohorts to determine causal relationships and 
evaluate whether targeted psychological interventions 
can improve both emotional wellbeing and recovery tra-
jectories in this patient population.
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