
1235© 2024 Nigerian Journal of Clinical Practice | Published by Wolters Kluwer ‑ Medknow

Objective: This study investigates the association between the presence of 
diverticula in the colon and esophagus and the occurrence of hiatal hernia, 
seeking to understand potential shared pathophysiological underpinnings and 
risk factors. Methods: A  cross‑sectional study was conducted at a tertiary care 
center, including patients aged  ≥18  years who underwent both gastroscopy 
and colonoscopy over  2  years. Exclusion criteria were prior gastrectomy or 
colectomy, incomplete medical records, and non‑consent. The presence of hiatal 
hernia, colonic, and esophageal diverticulosis was identified via endoscopy. 
Logistic regression analysis assessed the associations, adjusting for age and sex. 
Results: Among 3563 participants, males showed a higher prevalence of hiatal 
hernias compared to females (76.1% vs. 23.9%, P < 0.001). Hiatal hernia patients 
had a mean age of 51.28  years, slightly higher than those without  (49.62  years, 
P = 0.034). A significant association was found between hiatal hernias and colonic 
diverticulosis (11.8% vs. 1.8%, P < 0.001), as well as between hiatal hernias and 
esophageal diverticulosis (2.4% vs. 0.3%, P < 0.001). Adjusted logistic regression 
revealed a 5–7  times higher likelihood of colonic diverticulosis in patients with 
hiatal hernias  (odds ratio = 5.64, 95% confidence interval: 3.60–8.83; P < 0.001). 
Conclusion: The study demonstrates a notable association between hiatal hernias 
and the presence of both colonic and esophageal diverticula, suggesting common 
pathophysiological processes. These findings highlight the need for further research 
into shared risk factors and mechanisms underlying these conditions, potentially 
guiding improved management strategies for affected patients.
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defined by the herniation of mucosal and submucosal 
layers through the smooth muscular layer of the 
digestive tract wall, culminating in forming of the 
pouch‑like structures.[6‑10] Despite the disparate locations 
of herniation, namely the esophageal wall, colonic wall, 
and hiatus of the diaphragm, these conditions share a 
fundamental pathophysiological feature: the process of 
tissue herniation through surrounding smooth muscular 
structures.[11‑15]

Original Article

Introduction

H iatal hernia and colonic diverticula represent 
prevalent gastrointestinal disorders with increased 

incidence within the aging demographic.[1] Interestingly, 
while the occurrence of esophageal diverticula 
remains relatively rare, the pathophysiological 
underpinnings of these conditions exhibit notable 
similarities.[2,3] Specifically, a hiatal hernia is 
characterized by the herniation of the gastric portion 
through the esophageal hiatus of the diaphragm, a 
deviation from normal anatomical boundaries that can 
lead to clinical manifestations such as acid reflux and 
heartburn.[1,4,5] In a parallel manner, diverticulosis is 
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Despite the clinical significance, the pathophysiological 
relationship between hiatal hernias and diverticular 
diseases still needs to be fully understood. Previous 
research has primarily focused on the epidemiology 
and management of these conditions independently. 
However, recent studies have suggested a possible 
association between hiatal hernias and diverticula in the 
colon and esophagus, possibly due to shared risk factors 
such as connective tissue disorders, diet, or altered 
intestinal motility.[16,17]

This study investigates the association between the 
presence of diverticula in the colon and esophagus and 
the occurrence of hiatal hernias.

Materials and Methods
We conducted a cross‑sectional study involving patients 
who underwent upper gastrointestinal endoscopy 
and colonoscopy within a single tertiary care center 
over  2  years. Inclusion criteria comprised adult patients 
(age ≥18 years) with both gastroscopy and colonoscopy 
examinations. Exclusion criteria included patients with 
a history of either gastrectomy or colectomy surgery, 
those with incomplete medical records, and those who 
declined to participate in the study. The Institutional 
Ethical Review Committee of Huazhong University of 
Science and Technology reviewed and approved the 
study protocol.

Demographic data, including age and gender, were 
collected from electronic medical records. The 
presence of hiatal hernia, colonic diverticulosis, and 
esophageal diverticulosis was identified based on 
endoscopic findings documented by gastroenterologists 
or endoscopists. Hiatal hernia was classified based 
on standard endoscopic criteria, while colonic and 
esophageal diverticulosis were identified by the presence 
of diverticula noted during the endoscopic examination. 
Splenic flexure was borderline between the distal and 
proximal colon.

Descriptive statistics summarized the demographic 
and clinical characteristics of the study population, 
and categorical variables were compared using the 
Chi‑square test. The association between hiatal hernias 
and the presence of colonic and esophageal diverticula 
was assessed using logistic regression analysis. 
Univariate models were first constructed to explore 
potential associations, followed by multivariate models 
adjusting for age and sex to control for potential 
confounders. Odds ratios  (ORs) with 95% confidence 
intervals  (CIs) were calculated to estimate association 
strengths, considering a P  value of less than 0.001 as 
statistically significant, with all analyses conducted 
using SPSS Statistics version 19.

Results
In this study, we included a total of 3563 participants and 
investigated the association between hiatal hernias and 
the presence of diverticula in the colon and esophagus. 
The analysis included demographic comparisons, an 
assessment of the co‑occurrence of conditions, and logistic 
regression analyses to explore associations while adjusting 
for potential confounders. Table  1 reveals demographic 
features highlighted a significant gender disparity in 
the prevalence of hiatal hernias, with males exhibiting a 
higher propensity  (76.1%) compared to females  (23.9%), 
as denoted by a Chi‑square value of 47.59 and a highly 
significant P  value  (<0.001). The comparison of mean 
ages between patients with and without hiatal hernia 
revealed a slight difference; patients with hiatal hernia 
had a mean age of 51.28  years, whereas those without 
the condition had a mean age of 49.62 years  (P = 0.034). 
Moreover, 11.8% of patients with hiatal hernias were 

Table 1: Demographic features of included patients
Hiatal hernia λ2 or t P

Yes No
n (%) or Mean±SD

Gender 47.59 <0.001
Male 258 (76.1) 1797 (56.7)
Female 81 (23.9) 1373 (43.3)
Age/years 51.28±13.75 49.62±12.53 −2.16 0.034

Colonic diverticulosis 113.97 <0.001
No 299 (88.2) 3113 (98.2)
Yes 40 (11.8) 57 (1.8)

Location of diverticula 7.03 0.008 
Distal 4 (10) 2 (3.5)
Proximal 29 (72.5) 54 (93.1)
Pan colon 7 (17.5) 1 (1.8)

Esophageal 
Diverticulosis

25.51 <0.001

No 331 (97.6) 3162 (99.7)
Yes 8 (2.4) 8 (0.3)

Figure 1: Co‑occurrence of hiatal hernia with colonic and esophageal 
diverticula
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also diagnosed with colonic diverticulosis, compared 
to only 1.8% of those without hiatal hernias. This 
association was statistically significant, as evidenced by 
a Chi‑square value of 113.97 and a P  value of less than 
0.001. The distribution of diverticula locations revealed a 
notable association between those with and without hiatal 
hernia. Specifically, distal colonic diverticula were more 
frequently observed in patients with hiatal hernia, with a 
prevalence of 10.0%, compared to 3.5% in those without 
hiatal hernia. Conversely, proximal colonic diverticula 
were predominantly seen in patients without hiatal hernia, 
accounting for 93.1%  (n  =  54) of cases, in contrast to 
72.5%  (n = 29) in patients with hiatal hernia. Esophageal 
diverticulosis also demonstrated a significant association 
with hiatal hernias, occurring in 2.4% of patients with the 
hernias versus 0.3% of those without, which is statistically 
significant (P < 0.001).

Figure 1 shows the comorbidity of hiatal hernia with colonic 
and esophageal diverticulosis. Specifically, within the 
subgroup of patients with colonic diverticulum, 41.2%  (40 
out of 97 patients) were also diagnosed with a hiatal hernia. 
The association between hiatal hernia and esophageal 
diverticulum was even more pronounced; half of the 
patients with esophageal diverticulum (8 out of 16 patients, 
50%) had a concurrent diagnosis of hiatal hernia.

Logistic regression analysis evaluated the association 
between hiatal hernia and diverticular diseases, 
specifically colonic and esophageal diverticulosis. 
The results are presented in Table  2. For colonic 
diverticulosis, the univariate logistic regression model 
demonstrated a significant association with hiatal hernia, 
as evidenced by an OR of 7.31  (95% CI: 4.79–11.14; 
P  <  0.001). After adjusting for sex and age in the 
multivariate model, the association persisted, showing a 
significant OR of 5.64  (95% CI: 3.60–8.83; P < 0.001), 
indicating that patients with hiatal hernias are about 
5–7  times more likely to develop colonic diverticulosis 
compared to those without hiatal hernias.

Discussion
The findings of this cross‑sectional study provide 
statistical evidence for a significant association between 

hiatal hernia and the presence of diverticula in both the 
colon and esophagus. This association persists even 
after adjusting for confounding factors such as age and 
gender, suggesting an underlying pathophysiological 
link between these conditions. Consistent with prior 
literature, our study observed a higher prevalence of 
hiatal hernia among males. This observation aligns with 
established patterns in the medical literature, which 
have consistently reported a male predominance in the 
incidence of hiatal hernias. The mechanisms underlying 
this gender‑specific distribution remain fully elucidated; 
however, they may involve differential exposures to risk 
factors, variances in anatomical structure, or hormonal 
influences predisposing males to develop hiatal 
hernias.[18,19]

Age was a significant factor, with patients presenting 
with hiatal hernias and diverticula being older on average 
than those without these conditions  (51.28  ±  13.75  vs. 
49.62  ±  12.53  years, P  =  0.034). This age disparity 
reinforces the notion that advancing age may contribute 
to the pathogenesis of hiatal hernias, potentially due 
to age‑related changes in tissue elasticity and muscle 
strength. This finding aligns with existing literature that 
suggests a higher prevalence of diverticular diseases 
with advancing age.[1,2,7,8,18,20] 

The statistical significance of the association between 
hiatal hernias and colonic diverticulosis, with an 
OR indicating a five to sevenfold increase in risk, 
is particularly compelling. This finding aligns with 
previous research suggesting common risk factors, such 
as alterations in connective tissue integrity or motility 
disorders, may play a role in concurrently presenting 
these conditions.[16,20‑22] However, the cross‑sectional 
nature of our study precludes the establishment 
of a causal relationship, and we cannot discount 
the possibility of unmeasured confounding factors 
influencing these associations. Moreover, although 
rarer, esophageal diverticulosis exhibits a significant 
co‑occurrence with hiatal hernias. This coexistence 
could suggest a shared vulnerability in the esophageal 
and diaphragmatic structures, predisposing individuals 
to both conditions. The fact that 50% of patients with 

Table 2: Esophageal and colonic diverticulosis associated with hiatal hernia: a logistic regression analysis
Variable β s.e. Wals P OR 95% CI
Colonic diverticulosis

Univariate 1.99 0.22 85.59 <0.001 7.31 4.79 11.14
Multivariate† 1.73 0.23 57.10 <0.001 5.64 3.60 8.83

Esophageal diverticulosis
Univariate 2.26 0.50 20.11 <0.001 9.55 3.56 25.62
Multivariate† 1.12 0.57 3.91 0.048 3.06 1.01 9.29

†, adjusted by age and sex
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esophageal diverticulum also had a concurrent diagnosis 
of hiatal hernia underscores the need for heightened 
clinical vigilance for comorbid diverticular disease in 
patients presenting with hiatal hernias.

The distribution of colonic diverticula about hiatal 
hernias presented a notable pattern in our study: 
right‑sided colonic diverticula were more frequently 
observed in patients with hiatal hernias while being less 
common in those without  (P  =  0.008). Patients with 
hiatal hernia are observed to have a higher incidence 
of distal colonic diverticula compared to those without 
hiatal hernia. However, the prevalence of distal colonic 
diverticula is also noted among patients without 
hiatal hernia. Importantly, there is an age‑related 
differentiation, with older patients more likely to 
present with hiatal hernia and subsequently a greater 
likelihood of developing distal colonic diverticula. 
Conversely, younger patients, regardless of the presence 
of hiatal hernia, exhibit a similar predisposition to 
distal colonic diverticula. This data indicates a complex 
interplay between age, hiatal hernia presence, and the 
development of distal colonic diverticula, necessitating 
further research to clarify these associations. This 
outcome supports the concept that right‑sided diverticula 
might have a congenital origin, contrasting with the 
typically acquired left‑sided diverticula, as suggested by 
prior publication.[23]

Our study’s reliance on endoscopic findings as the 
diagnostic criterion for hiatal hernias and diverticulosis 
provides a robust basis for the observed associations. 
However, we acknowledge the limitations inherent in a 
single‑center study, which may affect the generalizability 
of the results. Further multicenter studies with more 
extensive and diverse populations are required to confirm 
our findings and investigate the mechanisms underlying 
these associations.

In conclusion, the findings of this study demonstrate 
a statistical association between hiatal hernias 
and the presence of both colonic and esophageal 
diverticula. These findings suggest a commonality in 
pathophysiological processes that warrants further study.
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