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ABSTRACT

Background: Gastroesophageal reflux disease (GERD) is a prevalent disorder, often leading to hiatal hernia (HH), which
further complicates clinical outcomes. The association between demographic factors such as body mass index (BMI) and
the presence of HH in GERD patients, especially within the Pakistani population, where dietary habits may contribute,
remains underexplored.

Objectives: To determine the frequency of HH in GERD patients and to assess its association with BMI, age, and weight.
Method: This cross-sectional study was conducted at the Department of Gastroenterology, MTl Hayatabad Medical
Complex, Peshawar, from July 2022 to January 2023. A total of 141 GERD patients aged 16—75 years who underwent
esophagogastroduodenoscopy (EGD) were included. Ethical approval and informed consent were obtained. Data regarding
age, gender, BMI, symptom duration, and HH presence/type were collected using a structured questionnaire. Associations
were analysed using chi-square tests, with p < 0.05 as significant.

Results: HH was identified in 67.4% of GERD patients. Sliding HH was most common (34.0%), followed by rolling HH
(31.9%). Elevated BMI (225) showed a significant association with HH (p = 0.007), while no significant association was
found between HH and GERD-related complications (p = 0.072).

Conclusion: There is a high frequency of HH among GERD patients, particularly those with elevated BMI. Early
identification and targeted management in at-risk individuals may improve outcomes. Further research should explore the
impact of local dietary habits and preventive strategies.
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INTRODUCTION: Gastroesophageal Reflux Disease (GERD) is a common condition encountered in
hospital and clinic settings, characterized by troubling symptoms of heartburn and regurgitation due to the reflux
of acidic stomach contents into the esophagus, occasionally reaching the throat. In addition to classic
symptoms, GERD may present with extra-esophageal manifestations such as chronic cough, hoarseness, sore
throat, asthma-like symptoms, or dental erosions [1]. Due to its repetitive nature, GERD significantly affects
patients’ overall quality of life [2]. The pathophysiology of GERD is complex, involving genetic and
environmental factors that lead to increased pressure on the gastroesophageal junction, resulting in
pathophysiological regurgitation of acidic stomach contents [3]. Multiple risk factors have been identified, with
obesity considered the most important. Other contributing factors include the use of non-steroidal anti-
inflammatory drugs, poor sleeping position, body mass index, smoking, and consumption of soft drinks, coffee,
tea, and alcohol [4]. GERD complications range from mild symptoms (e.g., persistent dry cough, poor sleep,
and weakness) to serious outcomes such as esophageal stricture, Barrett’s esophagus, hiatal hernia, and even
esophageal adenocarcinoma [5]. During esophagogastroduodenoscopy (EGD), the squamocolumnar junction
is typically aligned with the gastroesophageal junction (GEJ). However, in hiatal hernia (HH), there is a visible
separation of the GEJ from the crura, with the top of the rugal folds observed to be = 2cm above the pinch of
the diaphragmatic crura. HH can be of four types, but type IV is better diagnosed using CT. Type | (sliding HH)
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involves the GEJ migrating superiorly into the posterior mediastinum, while type Il (rolling HH) involves the
gastric fundus migrating superiorly into the mediastinum. Type Ill combines both type | and Il findings [6].

In Pakistan, a study revealed that the prevalence of GERD is around 26.6% in the general population [7].
Additionally, the gender prevalence of GERD is higher in women (16.7%) compared to men (15.4%) [8]. It has
also been reported that GERD is more likely to be non-erosive in females, while in men, erosive esophagitis is
more likely [9]. Studies indicate that GERD patients frequently undergo EGD. A study reported the frequency
of GERD patients undergoing EGD to range from 4.6% to 8% [10]. Another study reported that in GERD patients
undergoing EGD, HH was as frequent as 12.5% [11]. Despite its high prevalence, limited local literature exists
on the demographic and dietary factors contributing to GERD in Pakistan. Recent studies report GERD
prevalence in Pakistan ranging from 24% to 64%, with spicy and oily foods, as well as obesity, being key
contributors (1,2). However, the specific impact of these factors especially the link between GERD and hiatal
hernia (HH), remains underexplored in our population. The association between BMI and HH in GERD patients,
particularly in local settings like Hayatabad Medical Complex, Peshawar, has not been adequately studied.
Most available research focuses on international populations, with little data on the frequency of HH and its
relationship with demographic variables in Pakistani GERD patients (2,3). Addressing this gap will help inform
prevention and management strategies tailored to our context. This study aims to determine the frequency of
HH in GERD patients undergoing esophagogastroduodenoscopy (EGD) at Hayatabad Medical Complex,
Peshawar, and to assess its association with BMI, age, and weight.

METHOD: This cross-sectional study was conducted in the Department of Gastroenterology, MTI
Hayatabad Medical Complex, Peshawar, from 30" July 2022 to 15" January 2023. A non-probability
consecutive sampling technique was used. The sample size of 277 was calculated using the WHO sample size
calculator, with a 95% confidence level, a 5% margin of error, and an expected HH frequency of 6.96% [11].
Due to reduced number of eligible patients visiting the department during the data collection period, the sample
size collected was 141.Participants included both male and female patients aged 16-75 years who presented
with a clinical diagnosis of GERD or extra-esophageal symptoms such as chronic cough, hoarseness, asthma-
like symptoms, or chest pain of non-cardiac origin. The Olympus EGD system GIF 160 was used for all
endoscopic procedures. All participants underwent esophagogastroduodenoscopy (EGD) performed by either
a consultant or a trainee under consultant supervision for diagnostic purposes. The endoscopist was blinded to
the participants’ clinical symptoms to minimize observer bias. GERD-related complications were identified using
a standard grading system during EGD, while hiatal hernia was diagnosed based on a separation of the
gastroesophageal junction from the diaphragmatic crura with gastric fold 22 cm above the crura, classified into
sliding, rolling, or mixed types, with all findings reviewed, discussed and verified by the supervising consultant
for consistency between consultants and trainees. Patients with a history of hiatal hernia, previous
diaphragmatic, hiatal or laparotomy surgery, or past gastrointestinal condition, including esophageal or gastric
malignancy and peptic ulcer disease, were excluded.

Patients presenting with GERD and extra-esophageal symptoms were identified, and informed consent was
obtained prior to endoscopy. Conscious sedation was administered using topical lignocaine spray. During the
endoscopy, the presence of hiatal hernia and GERD-related complications was assessed.

The normality of data was assessed using the Shapiro-Wilk test before statistical analysis. The data collection
questionnaire included sections on demographics (age, gender, BMI), clinical symptoms (duration and severity
of GERD symptoms), endoscopic findings (grading of esophagitis and hiatal hernia), and the grading system of
HH (sliding, rolling, or mixed). Data was analyzed using SPSS version 26. Descriptive statistics, including mean
and standard deviation, were calculated for continuous variables (e.g., age, BMI, duration of symptoms).
Categorical variables were analyzed using frequencies and percentages. Data was grouped by age, gender,
and BMI to address potential effects modifier. Chi-square tests were conducted to assess the association
between HH presence and variables such as BMI, age, and GERD-related complications, with a significance
level set at p < 0.05. Ethical approval (Ref. No. 728/HEC/B&PSC/2022, dated 24-05-22) for the study was
obtained from the Hayatabad hospital’s ethical review board.

RESULTS: The mean age of the patients was 36.7 + 11.24 years, with the majority (57.8%, n=81) falling
in the 41-55 years age group. Of the total participants, 58.2% (n=82) were males and 41.8%% (n=59) were
female, resulting in a male-to-female ratio of 1.38: 1. The mean duration of GERD symptoms prior to seeking
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medical care was 24.40 + 42.04 months. The mean body mass index (BMI) of the patients was 25.94 + 3.98
kg/m2. As shown in Table 1, a significant proportion of patients were either overweight or obese, with 37.6%
9n=53) being overweight and 18.4% (n=26) being obese. Only 1.4% (n=2) were underweight, and 41.1% (n=58)
had a normal BMI.

The prevalence of HH in patients with BMI = 25 was 65.8% of which 49.3 % were overweight and 16.04% were
obese; however, no hiatal hernia (HH) was observed in the two morbidly obese patients.

Table 1: Demographic and Clinical Characteristics of GERD Patients (n=141)

Characteristics Value
Mean Age (years) 36.7£11.24
Age group 81 (51.8%)
Male 82 (58.2%)
Female 59 (41.8%)
Mean duration Gerd Symptoms (Months) 24.40 +42.04
Mean BMI (kg/m2) 25.94 £ 3.98
BMI Categories
Underweight 2 (1.4%)
Normal Weight 58 (41.1%)
Overweight 53 (37.6%)
Obese 26 (18.4%)

Figure 1: lllustrates the distribution of HH prevalence across different BMI groups, highlighting the
highest prevalence in the overweight category.
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These findings indicate a higher prevalence of HH among overweight and obese GERD patients. The majority
of HH cases were observed in the overweight group (73.6%), followed by the obese group (50%). The absence
of HH in morbidly obese patients may be attributed to the small sample size (n=2) of this subgroup.

Out of the 141 patients, 67.4% (n=95) were diagnosed with hiatal hernia, while 32.6% (n=46) did not present
with HH. Among those with HH, sliding hiatal hernia was the most prevalent type (34.0%, n=48), followed by
rolling hiatal hernia (31.9%, n=45). Two cases remained unclassified (1.41%, n=2) due to ambiguous
endoscopic findings, where the gastroesophageal junction and crura alignment couldn’t be clearly visualized.
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Figure 2. Depict the proportion of different HH types, emphasising the predominance of sliding HH.
Proportion of Hiatal Hernia Types
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Table 2. Complications of GERD among Study Participants (n = 141)

Complications N (%) of Total Patients % Among Patients with
Complications (n=45)
Esophagitis 30 (21.3%) 66.7
Peptic Stricture 4 (2.8%) 8.9
Barrett's Esophagus 4 (2.8%) 8.9
Adenocarcinoma 6 (4.3%) 13.3

Table 3. Association of Patient Variables with Presence of Hiatal Hernia (HH) (n = 141)

Variable Category/Range With HH n (%) Without HH n (%) p-value

BMI 225 52 (65.8%) 27 (34.2%) 0.007
<25 43 (568.9%) 30 (41.1%)

Gender Male 55 (67.1%) 27 (32.9%) 0.784
Female 40 (67.8%) 19 (32.2%)

Age Category 16-40 years 41 (67.2%) 20 (32.8%) 0.829
41-55 years 35 (66.0%) 18 (34.0%)
>55 years 19 (70.4%) 8 (29.6%)

GERD Complications  Yes 29 (64.4%) 16 (35.6%) 0.072
No 66 (68.0%) 31 (32.0%)

Extra-GERD Present 57 (71.3%) 23 (28.7%) 0.338

Symptoms Absent 38 (62.3%) 23 (37.7%)

As shown in table 2, complications of GERD were observed in 31.4% (n=45) of the patients, while 68.6% (n=97)
had no complications. The most common complication was esophagitis, observed in 21.3% (n=30) of the
patients with complications and accounted for 66.7% of GERD-related complications. Other observed
complications included peptic stricture 2.8% (n=4), Barrett’s esophagus 2.8% (n=4) and adenocarcinoma 4.8%
(n=6). The Maximum of the patients 39.7% (n=56) presented no extra-GERD symptoms. However, among
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patients with extra-GERD symptoms the most common complaint was Dental Caries 27.0% (n=38), followed
by chronic cough/ asthma like symptoms in 19.1% (n=27). Only 7.8% (n=11) of the patients presented with
history of recurrent pharyngitis.

Chi-square tests were used to examine association between of this study variables, and the presence of HH as
shown in table 3, A significant association was found between BMI and the prevalence of HH (p=0.007),
indicating a higher likelihood of developing HH among patients with elevated BMI. No significant association of
this study observed between HH and gender (p=0.784), age categories (p=0.829), GERD-related complications
(p=0.072), or extra-GERD symptoms (p=0.0338).

DISCUSSION: The results of this study indicate that 67.4% of GERD patients had hiatal hernia (HH),
with sliding HH being the most common type (34.0%), followed by rolling HH (31.9%). The significant
association between GERD and the presence of HH may be influenced by lifestyle and dietary factors.
Current study reported a higher prevalence of HH (67.4%) compared to previous studies, such as Al Sahafi et
al., who reported a prevalence of 48.6% among GERD patients undergoing EGD [15]. Similarly, Weissman et
al. and Savas et al., reported prevalence of 45.4% and 22% respectively [16,17]. These discrepancies may
stem from varying diagnostic criteria for GERD, differences in EGD practices, and regional lifestyle factors,
including higher consumption of oily and high-fat diets known to exacerbate GERD symptoms. Notably, the
high prevalence of sliding HH in our study aligns with other research, reinforcing it as the most common HH
type in GERD patients [17].

The mean age of our study population was 36.57 + 11.24 years, which is comparable to the findings by Assakran
et al. [18]. However, our population skews younger compared to Al Sahafi et al.’s study [15]. Additionally, our
study had a higher proportion of male patients (58.2%) compared to female patients (41.8%), consistent with
Al Sahafi et al. ‘s findings but differing from Assakran et al., where females were more predominant [15,18].
Obesity is a well-known risk factor for both GERD and HH, primarily due to increased intra-abdominal pressure
compromising the function of the lower esophageal sphincter [19]. In our study, a significant association was
found between high BMI (= 25) and the presence of HH (p = 0.007), with 65.8% of patients in this BMI category
exhibiting HH. These findings align with previous research indicating a higher prevalence of HH among
overweight and obese individuals [20,21]. For instance, one study reported that obesity is associated with an
increased risk of HH and esophagitis [22], while another highlighted the challenge obesity poses to
esophagogastric junction integrity, increasing the risk of GERD and HH [23]. Additionally, research has shown
a notably higher prevalence of HH in morbidly obese patients undergoing bariatric surgery [24]. El-Serag et al.
also emphasized a strong link between obesity and GERD prevalence, supporting our findings [25]. Collectively,
these studies support a strong link between obesity and HH, though variability in study design and populations
contributes to some inconsistency in findings. For example, Savas et al. found no significant effect of high BMI
on HH presence, possibly due to differences in study populations or methodologies.

No significant association was observed between HH and GERD-related complications (p=0.072), suggesting
that while HH may exacerbate GERD symptoms, it does not necessarily predict progression to severe
complications such as esophagitis, Barrett’s esophagus, or adenocarcinoma. This finding is consistent with
wright et al., who also found no significant link between HH and GERD complications [26]. Similarly, a study
reported in The American Journal of Gastroenterology indicated that although HH is associated with increased
acid exposure, it does not independently predict the development of Barret’'s esophagus or esophageal
adenocarcinoma [27]. Additionally, research published in Clinical Gastroenterology and Hepatology found that
HH contributes to GERD pathophysiology but is not a standalone risk factor for severe esophageal
complications [28]. However, it contrasts with Li et al.’s findings which reported a correlation between HH and
both the severity of GERD symptoms and complications like asthma [29]. These conflicting results highlight the
need for further research to elucidate the role of HH in GERD progression.

The high frequency of HH in GERD patients in our study suggests that physicians should maintain a high index
of suspicion for HH in patients presenting with refractory GERD symptoms. Early detection and management
of HH may improve patient outcomes and quality of life.

The strengths of this study include a well-defined patient population with a confirmed clinical diagnosis of GERD
and the use of EGD for precise detection of HH. However, limitation include potential selection bias due to the
non-probability sampling method, a relatively small sample size limited to a single tertiary care center, and
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future longitudinal studies are recommended to explore the causal relationship between the GERD and HH and
the emergence of GERD-related complications.

CONCLUSION: This study demonstrates a high prevalence of hiatal hernia among patients with
gastroesophageal reflux disease, particularly among those with elevated BMI. These findings underscore the
importance of considering HH in the clinical evaluation and management of GERD patients. Given the
significant association between high BMI and HH, addressing obesity through targeted weight management
strategies may be crucial in mitigating the risk of HH development and improving GERD-related outcomes.
Early identification of HH in GERD patients, coupled with proper interventions, could enhance clinical
management and potentially lead to improved patients’ outcomes.
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