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Article Info Abstract
This study examined the association between occupations involving heavy lifting
Article History: and the severity of inguinal hernia among patients treated at Prof. Dr. Margono

Soekarjo Hospital, Purwokerto, during the 2022-2023 period. A retrospective
observational analytical study with a cross-sectional approach was conducted
using secondary data from hospital medical records. The study included 190
adult patients diagnosed with inguinal hernia who met the inclusion and
exclusion criteria. Occupational category was classified into blue-collar and
white-collar work, with blue-collar work used as a proxy for regular manual
Inguinal Hernia, Hernia labor and heavy lifting. Hernia severity was categorized into uncomplicated and
Severity, Heavy Lifting, complicated hernia based on documented clinical diagnosis. Data were analyzed
Blue-Collar Workers, using univariate analysis, Chi-square test, and Odds Ratio estimation with a
Occupational Health. 95% confidence level. Most patients were male (91.6%) and aged 46-65 years
(52.6%). Blue-collar workers accounted for 56.8% of the sample, while white-
collar workers accounted for 43.2%. Most patients had uncomplicated hernia
(90.0%,), while 10.0% had complicated hernia. The bivariate analysis showed a
significant association between occupational category and inguinal hernia
severity (p = 0.040). Blue-collar workers had approximately 3.1 times higher
odds of experiencing complicated inguinal hernia than white-collar workers (OR
= 3.145). These findings suggest that physically demanding occupations may be
associated with greater clinical severity of inguinal hernia and should receive
attention in occupational health screening and surgical referral decisions.
However, the retrospective cross-sectional design limits causal inference, and
residual confounding remains possible due to incomplete documentation of
obesity, smoking, chronic cough, constipation, and comorbidities. Future
prospective studies are therefore needed.
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Introduction

A hernia is a condition in which intra-abdominal organs or tissues protrude through a weakened
area of the abdominal wall due to increased intra-abdominal pressure or defects in the
supporting connective tissue (Sharma et al., 2023). Inguinal hernia is the most common type,
accounting for approximately 75% of all abdominal wall hernias, with a higher incidence in
males than females because of anatomical differences in the inguinal canal (Vad et al., 2012).
Anatomically, inguinal hernias are classified into indirect inguinal hernias, which pass through
the internal inguinal ring into the inguinal canal, and direct inguinal hernias, which protrude
through the posterior wall of the inguinal canal within Hesselbach’s triangle (Tobias et al.,
2020).

Clinically, an inguinal hernia is characterized by the protrusion of abdominal contents through
the inguinal canal in the groin region. The condition may progress through various stages of
severity, ranging from reducible hernias to incarcerated and strangulated hernias, which may
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result in ischemia, tissue necrosis, and life-threatening complications (Rochet & McDonald,
2015). Based on severity, inguinal hernias are generally classified as uncomplicated or
complicated. Uncomplicated hernias can be reduced without major complications, whereas
complicated hernias involve obstruction or strangulation and often require emergency surgical
intervention, with mortality rates reported to range from 10% to 50% (Council for Medical
Schemes, 2023).

The development and severity of inguinal hernia are influenced by multiple interacting factors.
Well-established risk factors include advanced age, obesity, chronic cough, chronic
constipation, smoking, chronic obstructive pulmonary disease (COPD), pregnancy, trauma,
and connective tissue weakness (Dixon & Lacy, 2018; Farooq et al., 2019). These conditions
may increase intra-abdominal pressure or compromise the structural integrity of the abdominal
wall, thereby contributing not only to hernia formation but also to disease progression and
severity (Nixon et al., 2011; Rembune et al., 2022).

Among the various risk factors, occupational activities involving repetitive heavy lifting have
received considerable attention. In occupational health, strenuous physical activities such as
lifting and carrying heavy loads repeatedly can significantly increase intra-abdominal pressure
and place continuous mechanical stress on the abdominal wall and inguinal canal structures
(Andriani et al., 2017; Octaviaji & Hidayati, 2021). Recurrent increases in intra-abdominal
pressure may gradually weaken the posterior wall of the inguinal canal, facilitating hernia
formation and potentially accelerating its progression toward more severe conditions
(Wahyuni, 2019; Shams et al., 2025; Dudai & Paajenen, 2025).

Based on occupational characteristics, workers can generally be classified as blue-collar and
white-collar workers (Rozell et al., 2011; Soto-Rodriguez et al., 2022; Biernat & Piagtkowska,
2023). Blue-collar occupations, including construction workers, laborers, farmers, fishermen,
and truck drivers, frequently involve manual handling of heavy loads and repetitive physical
exertion (Hasibuan, 2001; Oakman etal., 2023; Odebiyi & Okafor, 2023). Such activities can
generate intra-abdominal pressures exceeding 100 mmHg and increase mechanical stress on
the abdominal wall. In contrast, white-collar workers primarily perform administrative tasks
with lower physical demands and reduced exposure to these occupational risk factors (Sayuti
& Aprilita, 2023; Adamopoulos & Syrou, 2022; Grabara, 2025; de Freitas Cardoso et al., 2022;
Colla et al., 2024).

Globally, inguinal hernia remains a significant public health problem. Data from the Global
Burden of Disease (GBD) 2019 study indicate that hernia prevalence affects approximately
1.7% of the global population and increases substantially after the age of 45 years (Ma et al.,
2023). Abebe et al. (2022) reported a higher prevalence among men than women, at 7.7% and
1.1%, respectively, particularly in developing countries. Several studies have demonstrated that
occupations involving heavy lifting increase the risk of inguinal hernia occurrence and
complications. Vad et al. (2012) reported a 1.32-fold increase in risk, whereas Kuijer et al.
(2020) found an increased risk of up to 2.30-fold (95% CI: 1.56-3.40).

Despite the growing body of evidence regarding occupational risk factors, most previous
studies have focused primarily on the incidence of inguinal hernia rather than its severity or
progression to complicated forms (Nixon et al., 2011; Tigora et al., 2025; Croghan et al., 2023;
Huerta & Garza, 2025). Studies specifically evaluating the relationship between occupations
involving heavy lifting and the severity of inguinal hernia remain limited. Furthermore,
evidence from Indonesian populations concerning the influence of occupational heavy lifting
on hernia severity is still scarce. Therefore, a significant research gap exists regarding the
contribution of occupational physical workload to the severity of inguinal hernia.
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Based on these considerations, the novelty of this study lies in its focus on hernia severity rather
than merely hernia incidence. This study specifically evaluates occupational heavy lifting as a
potential risk factor for increased severity of inguinal hernia among patients treated at Prof. Dr.
Margono Soekarjo Hospital during the 2022-2023 period. The findings are expected to provide
local epidemiological evidence and support the development of occupational health
interventions and preventive strategies aimed at reducing the burden of severe inguinal hernia.

Method
Study Design

This study used a retrospective observational analytical design with a cross-sectional approach.
The design was selected to examine the association between occupational category and the
severity of inguinal hernia among patients treated at Prof. Dr. Margono Soekarjo Hospital,
Purwokerto, during the 2022-2023 period. The retrospective approach was used because the
data were obtained from existing medical records. The cross-sectional approach was applied
because the exposure variable, namely occupational category, and the outcome variable,
namely inguinal hernia severity, were assessed at the same point of data review. This design
was appropriate for identifying statistical associations between exposure and outcome
variables. However, it could not establish temporal sequence or causal relationships. Therefore,
the findings of this study were interpreted as associations rather than evidence of causation.

Study Setting and Period

The study was conducted at Prof. Dr. Margono Soekarjo Hospital, Purwokerto, Banyumas
Regency, Central Java, Indonesia. This hospital was selected because it serves as a referral
health facility and receives patients with various surgical conditions, including inguinal hernia.
The study used medical record data from patients diagnosed with inguinal hernia during the
2022-2023 period. Data collection and review were carried out from June to August 2025. The
use of this time frame allowed the researchers to obtain enough cases and assess the pattern of
inguinal hernia severity in relation to occupational characteristics.

Population and Sample

The target population in this study consisted of all adult patients diagnosed with inguinal
hernia. The accessible population included all patients with inguinal hernia who received
treatment at Prof. Dr. Margono Soekarjo Hospital during the 2022-2023 period and whose
medical records were available for review. The sample consisted of patients who met the
inclusion and exclusion criteria. A minimum sample size of 96 participants was calculated
using the Lemeshow formula with a 95% confidence level and a 10% margin of error.
However, this study used a total sampling technique. Therefore, all eligible patients during the
study period were included in the analysis. After applying the inclusion and exclusion criteria,
190 patients were included as the final study sample. The minimum sample size calculation
was used to confirm that the final sample exceeded the required number for adequate statistical
precision.

Inclusion and Exclusion Criteria

The inclusion criteria were patients aged 18 years or older, patients diagnosed with inguinal
hernia, and patients with complete medical record information regarding occupation, diagnosis,
and hernia severity. These criteria were applied to ensure that all selected records contained the
core variables required for analysis. The exclusion criteria were patients with non-inguinal
hernias, patients with recurrent hernias, patients with a history of previous abdominal surgery,
and patients with incomplete medical records. Patients with recurrent hernias and previous
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abdominal surgery were excluded because these conditions could influence hernia severity
through mechanisms that differed from occupational physical workload. Medical records with
incomplete information on occupation, diagnosis, or hernia severity were excluded to reduce
misclassification and improve data accuracy.

Study Variables

The independent variable in this study was occupational category. Occupation was classified
into blue-collar and white-collar work based on the dominant physical demands of the job. The
dependent variable was the severity of inguinal hernia, which was classified into uncomplicated
and complicated hernia. This classification allowed the study to examine whether patients in
occupations with higher physical demands had different patterns of hernia severity compared
with patients in occupations with lower physical demands. Demographic characteristics, such
as age and sex, were also collected to describe the profile of the study participants.

Operational Definitions

Occupational category was defined based on the type of work recorded in the medical record.
Blue-collar workers were defined as patients whose occupations commonly involved manual
labor, physical exertion, or regular lifting activities. This category included laborers, farmers,
construction workers, fishermen, drivers, and other similar occupations. White-collar workers
were defined as patients whose occupations mainly involved administrative, professional, or
office-based activities with lower physical demands. This category included office employees,
teachers, healthcare professionals, and other occupations with predominantly non-manual work
characteristics. In this study, occupational category served as a proxy indicator of exposure to
heavy lifting because direct measurements of lifting frequency, lifting load, work duration, and
cumulative workload were not available in the medical records.

Inguinal hernia severity was determined based on the clinical diagnosis documented in the
medical records. An uncomplicated inguinal hernia was defined as an inguinal hernia without
obstruction, strangulation, or gangrene. A complicated inguinal hernia was defined as an
inguinal hernia accompanied by obstruction, strangulation, and/or gangrene that required
urgent clinical attention. This classification was used to distinguish patients with less severe
presentations from those with clinically serious complications.

Data Source and Data Collection Procedure

This study used secondary data obtained from hospital medical records. The data included age,
sex, occupation, diagnosis of inguinal hernia, and hernia severity. The researchers reviewed all
medical records of patients diagnosed with inguinal hernia during the 2022-2023 period. Each
record was screened according to the inclusion and exclusion criteria. Eligible records were
then extracted using a structured data collection sheet to ensure consistency during data
collection. The occupation recorded in the medical record was classified into blue-collar or
white-collar categories. The severity of inguinal hernia was classified into uncomplicated or
complicated hernia according to the documented clinical diagnosis.

Data Quality Control

Data quality control was performed before analysis. Each medical record was reviewed to
assess completeness, consistency, and eligibility. Records with missing information on key
variables were excluded from the analysis. The extracted data were checked to identify coding
errors, duplicate entries, and inconsistent classifications. Occupational categories were
reviewed carefully to ensure that each occupation was classified according to its dominant work
characteristics. Hernia severity was also checked against the documented clinical diagnosis to
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reduce outcome misclassification. These procedures were conducted to improve the reliability
of the dataset and reduce information bias.

Data Management

All collected data were coded before statistical analysis. Occupational category was coded as
white-collar or blue-collar. Hernia severity was coded as uncomplicated or complicated. Age
was grouped into relevant age categories, while sex was categorized as male or female. The
coded data were entered into SPSS software for analysis. Data entry was checked to ensure that
the values matched the original extraction sheet. Any inconsistent or unclear data were
reviewed again using the source medical record before final analysis.

Statistical Analysis

Data analysis was performed using SPSS software. Univariate analysis was used to describe
the distribution of respondent characteristics, occupational categories, and inguinal hernia
severity. The results of the univariate analysis were presented as frequencies and percentages.
Bivariate analysis was conducted to examine the association between occupational category
and inguinal hernia severity. The Chi-square test was used when the expected cell counts met
the test assumptions. Fisher’s Exact Test was used when the expected cell counts were too
small. The level of statistical significance was set at 95%, with an alpha value of 0.05. A p-
value of less than 0.05 was considered statistically significant. Odds Ratios and 95%
Confidence Intervals were calculated to estimate the strength and precision of the association
between occupational category and hernia severity.

Bias and Confounding Control

Several potential sources of bias were considered in this study. Selection bias was reduced by
using total sampling, which included all eligible patients during the study period. Information
bias was reduced by reviewing medical records systematically and excluding records with
incomplete information on key variables. However, exposure misclassification could still occur
because occupational category was used as a proxy for heavy lifting. Not all blue-collar
workers have the same lifting intensity, and some white-collar workers may perform physically
demanding activities outside their formal occupation.

Potential confounding variables included obesity, smoking status, chronic cough, constipation,
chronic obstructive pulmonary disease, and other comorbid conditions that may influence the
severity of inguinal hernia. These variables could not be comprehensively analyzed because
they were not consistently documented in all medical records. As a result, multivariable
adjustment was not feasible. The findings should therefore be interpreted with caution because
residual confounding may remain.

Result and Discussion

This section presents the general characteristics of the study respondents, including sex and
age distribution, to provide a clear profile of patients diagnosed with inguinal hernia. These
characteristics are relevant because demographic and biological factors may influence the
clinical presentation and progression of inguinal hernia. The section then describes the
distribution of hernia severity and occupational category to establish the main pattern of the
study population. The association between occupational category and inguinal hernia severity
is then analyzed to determine whether patients engaged in physically demanding occupations,
particularly blue-collar work involving regular manual labor and heavy lifting, were more
likely to present with complicated inguinal hernia. The discussion interprets these findings in
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relation to clinical progression, occupational exposure, preventive implications, and the

limitations of retrospective medical record-based research.

Table 1. Characteristics of Respondents

Respondent Characteristics | Frequency | Percentage (%)
Sex
Male 174 91.6
Female 16 8.4
Total 190 100.0
Age Group
18-25 years 1 0.5
26-45 years 33 17.4
46-65 years 100 52.6
>65 years 56 29.5
Total 190 100.0

Table 1 shows that most patients diagnosed with inguinal hernia were male, with 174 cases, or
91.6% of the total sample. Female patients accounted for only 16 cases, or 8.4%. This finding
indicates a clear male predominance among inguinal hernia patients in this study. The higher
proportion of male patients is consistent with the anatomical characteristics of the male inguinal
canal, where the passage of the spermatic cord creates a weaker area in the lower abdominal
wall. This anatomical condition may increase susceptibility to inguinal hernia, especially when
combined with increased intra-abdominal pressure or tissue weakening.

Based on age group, most patients were aged 46-65 years, with 100 patients, or 52.6%. The
second largest group was patients aged more than 65 years, with 56 patients, or 29.5%. Patients
aged 26-45 years accounted for 17.4%, while only 0.5% were aged 18-25 years. These findings
suggest that inguinal hernia was more common among middle-aged and older adults. Aging
may reduce collagen strength, decrease tissue elasticity, and weaken the abdominal wall. These
physiological changes can make the inguinal region more vulnerable to hernia formation and
progression. The predominance of patients aged 46 years and above also suggests that
cumulative physical strain may interact with age-related tissue degeneration.

Table 2. Distribution of Inguinal Hernia Severity

Inguinal Hernia Severity | Frequency | Percentage (%)
Uncomplicated hernia 171 90.0
Complicated hernia 19 10.0
Total 190 100.0

Table 2 shows that most patients had uncomplicated inguinal hernia. A total of 171 patients, or
90.0%, were classified as uncomplicated cases. Meanwhile, 19 patients, or 10.0%, had
complicated inguinal hernia. This finding indicates that most patients were treated before
severe complications occurred. It may reflect earlier clinical recognition, access to hospital
care, or patient presentation before progression to obstruction or strangulation. Although
complicated cases represented only 10.0% of the sample, this group remains clinically
important. Complicated inguinal hernia can lead to bowel obstruction, strangulation, ischemia,
tissue necrosis, and increased morbidity. Therefore, the presence of complicated hernia among
19 patients suggests that delayed presentation or prolonged exposure to risk factors may still
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occur. This result highlights the need for early diagnosis, patient education, and timely surgical
management to prevent progression from uncomplicated to complicated hernia.

Table 3. Distribution of Occupational Category

Occupational Category | Frequency | Percentage (%)
White-collar workers 82 43.2
Blue-collar workers 108 56.8
Total 190 100.0

Table 3 shows that most patients were blue-collar workers. A total of 108 patients, or 56.8%,
were classified as blue-collar workers, while 82 patients, or 43.2%, were classified as white-
collar workers. This finding indicates that a large proportion of inguinal hernia patients in this
study had occupations with higher physical demands.

Blue-collar work often involves repeated manual activity, including lifting heavy objects,
carrying loads, prolonged standing, and other forms of physical exertion. These activities may
increase intra-abdominal pressure and place continuous mechanical stress on the abdominal
wall and inguinal canal. Over time, repeated physical strain may contribute to the development
or progression of inguinal hernia. However, this study used occupational category as a proxy
for heavy-lifting exposure. It did not directly measure lifting load, lifting frequency, duration
of exposure, or ergonomic conditions. Therefore, the occupational classification should be
interpreted as an indirect indicator of physical workload.

Table 4. Association Between Occupational Category and Inguinal Hernia Severity

Occupational | Uncomplicated Compll.cated Total p-
. Hernia n OR 95% CI
Category Hernia n (%) (%) n (%) | value
0
White-collar 82
workers 78 (95.1) 4(4.9) (100.0) 0.040 | Reference | Reference
Blue-collar 108
workers 93 (86.1) 15 (13.9) (100.0) 3.145 1.00-9.85
190
Total 171 (90.0) 19 (10.0) (100.0)

Table 4 shows that complicated inguinal hernia was more frequent among blue-collar workers
than among white-collar workers. Among white-collar workers, 4 of 82 patients, or 4.9%, had
complicated hernia. Among blue-collar workers, 15 of 108 patients, or 13.9%, had complicated
hernia. This difference indicates that patients with physically demanding occupations had a
higher proportion of complicated hernia.

The Chi-square test showed a statistically significant association between occupational
category and inguinal hernia severity, with a p-value of 0.040. Since the p-value was lower
than 0.05, the association between occupational category and hernia severity was statistically
significant. The Odds Ratio was 3.145, which means that blue-collar workers had
approximately 3.1 times higher odds of developing complicated inguinal hernia compared with
white-collar workers. The estimated 95% Confidence Interval was 1.00-9.85, indicating a
borderline but statistically meaningful association.

181
Copyright © 2026, Journal of Asian-african Focus in Health, Under the license CC BY-SA4 4.0
DOI: https://doi.org/10.71435/738851



https://doi.org/10.71435/738851

These findings suggest that blue-collar work may be associated with greater severity of inguinal
hernia. Repetitive heavy lifting and strenuous physical activity can increase intra-abdominal
pressure. Repeated increases in intra-abdominal pressure may weaken the posterior wall of the
inguinal canal, enlarge an existing hernia defect, and increase the risk of incarceration or
strangulation. This mechanism provides a plausible explanation for the higher proportion of
complicated hernia among blue-collar workers.

However, the result should be interpreted carefully. The study design was retrospective and
cross-sectional, so it could not establish a causal relationship. The findings only show an
association between occupational category and inguinal hernia severity. In addition,
occupational category was used as a proxy measure of heavy-lifting exposure. The study did
not measure actual lifting intensity, lifting frequency, years of exposure, or cumulative
workload. Some blue-collar workers may have lower physical exposure, while some white-
collar workers may perform physically demanding activities outside their formal occupation.

Potential confounding factors also need to be considered. Variables such as obesity, smoking
status, chronic cough, constipation, chronic obstructive pulmonary disease, and other
comorbidities may influence the severity of inguinal hernia. These factors could not be fully
analyzed because they were not consistently documented in the medical records. Therefore,
residual confounding may remain. Future studies should collect these variables prospectively
and use multivariable logistic regression to determine whether occupational heavy lifting
remains independently associated with complicated inguinal hernia.

Occupational Heavy Lifting and the Clinical Severity of Inguinal Hernia

The central contribution of this study lies in shifting the discussion of occupational heavy
lifting from the conventional question of hernia occurrence to the more clinically important
question of hernia severity. Much of the existing literature treats inguinal hernia as an endpoint,
focusing on whether a person develops a hernia or undergoes hernia repair. However, this
approach is incomplete because inguinal hernia is not a static condition. It may remain
reducible and uncomplicated, or it may progress toward incarceration, obstruction,
strangulation, bowel ischemia, and emergency surgery. Therefore, the objective of this study
was more specific: to examine whether occupations involving heavy lifting are associated with
the severity of inguinal hernia among patients treated in a referral hospital setting.

This distinction is important because severity determines urgency, operative risk, resource use,
and preventable morbidity. Global and population-based studies have shown that groin hernias
represent a substantial surgical burden, particularly among men and older adults. The present
study adds a more focused occupational argument by suggesting that manual work should not
only be viewed as a possible contributor to hernia formation, but also as a potential marker of
progression toward more serious clinical presentation.

The findings should be interpreted within the broader epidemiological and biological context
of inguinal hernia. Male sex, older age, abdominal wall weakness, patent processus vaginalis,
connective tissue changes, and cumulative mechanical exposure all contribute to hernia
susceptibility. Heavy lifting should therefore not be understood as an isolated cause that
mechanically creates a hernia in a normal abdominal wall. A stronger interpretation is that
repetitive mechanical loading acts on a vulnerable anatomical and biological substrate. In this
sense, occupational strain may function as a progression factor by worsening an existing defect,
accelerating hernia enlargement, increasing irreducibility, and raising the likelihood of severe
presentation.
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The biological plausibility of this association is supported by the relationship between intra-
abdominal pressure and tissue competence. Lifting, squatting, carrying, pushing, pulling,
coughing, and straining can increase intra-abdominal pressure. In blue-collar work, lifting is
often performed repeatedly, in awkward positions, under time pressure, and without ideal
ergonomic support. When these mechanical demands act repeatedly on the inguinal canal, the
issue is not only a single peak load, but cumulative tissue stress over time. A reducible hernia
exposed to recurrent pressure may become larger, more symptomatic, and more prone to
trapping of abdominal contents.

Clinical, Occupational, and Policy Implications

The clinical implication of this study is direct. Surgeons and primary care clinicians should ask
more detailed occupational questions when assessing patients with inguinal hernia. In many
clinical records, occupation is often treated only as a demographic variable. This is insufficient.
A patient’s work may indicate repeated exposure to heavy lifting, prolonged standing, poor
access to early care, limited rest, and economic pressure to continue working despite
symptoms. Therefore, occupational history should become part of clinical risk assessment.

The relevant question is not only “What is your job?” but also “How much do you lift, how
often, from what position, for how many years, and do symptoms worsen during work?”” These
questions can help identify patients who may need earlier surgical referral, closer follow-up,
clearer warning-sign education, or temporary work modification. This is especially important
for patients whose work requires daily heavy lifting, because they may not have the same risk
profile as sedentary patients with small or minimally symptomatic hernias.

This argument also has implications for watchful waiting. Although watchful waiting can be
safe for selected male patients with asymptomatic or minimally symptomatic inguinal hernia,
it should not be applied mechanically. A manual worker who lifts heavy loads daily may require
different clinical consideration from a patient with low physical workload. In workers exposed
to repeated heavy lifting, watchful waiting may need closer monitoring, stronger safety-netting,
and clearer discussion about work modification.

The prevention message should also be realistic. Advising manual workers simply to avoid
heavy lifting is often impractical because many workers depend on physical labor for income.
Therefore, prevention should focus on structured risk reduction. Occupational health programs
should promote load limits, team lifting, mechanical aids, job rotation, rest intervals, safe lifting
techniques, early reporting of groin swelling, and referral pathways for symptomatic workers.
For hospitals, discharge counseling and outpatient advice should include occupation-specific
recommendations. For employers, hernia prevention should be included in ergonomic risk
management. For policymakers, inguinal hernia should be recognized as part of the broader
health burden of physically demanding labor.

The severity focus also has implications for emergency surgical burden. Complicated groin
hernia is not only a more advanced form of the same disease; it changes the entire clinical
pathway. Emergency repair is associated with higher morbidity, higher mortality, longer
hospital stays, greater possibility of bowel resection, and higher resource use than elective
repair. If blue-collar workers are more likely to present with complicated hernia, then the issue
is not limited to surgical technique. It also involves delayed recognition, delayed referral, work-
related symptom tolerance, and structural barriers to elective care.
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Methodological Considerations and Future Research Directions

This study also exposes a methodological weakness in how occupation is commonly recorded
in hospital data. Classifying work only as blue-collar or white-collar is useful as an initial
approximation, but it is not enough for mature occupational epidemiology. Occupational titles
are crude markers of exposure. A driver may or may not lift heavy goods. A farmer may
perform intense manual labor or mainly supervise others. A construction worker may use
mechanical aids or carry loads manually. This heterogeneity can create exposure
misclassification.

Future studies should therefore move toward more precise occupational exposure assessment.
Researchers should record load weight, lifting frequency, years of employment, posture during
lifting, use of lifting aids, daily standing duration, work breaks, symptom provocation during
work, and whether the worker continued lifting after hernia symptoms appeared. Job-exposure
matrices, structured occupational questionnaires, and prospective follow-up would provide
stronger evidence than broad occupational labels.

Confounding factors also require careful consideration. Hernia severity may be influenced by
obesity, chronic cough, constipation, chronic obstructive pulmonary disease, smoking,
diabetes, connective tissue disorders, family history, age, sex, and previous abdominal wall
weakness. The inability to control all these variables in retrospective records is a limitation.
However, this limitation should not lead to dismissing occupational workload. Instead, it
highlights the need for stronger prospective or multicenter studies that can test whether heavy
lifting remains independently associated with complicated hernia after controlling for relevant
clinical and socioeconomic factors.

The concept of severity should also be developed further. In this study, severity was classified
into uncomplicated and complicated hernia, which is clinically meaningful because
obstruction, strangulation, and gangrene represent serious escalation. However, future research
may use a more multidimensional severity framework, including hernia size, reducibility, pain
intensity, symptom duration, frequency of irreducibility, impact on work, emergency
presentation, bowel resection, operative complexity, and postoperative morbidity. This would
help determine whether occupational heavy lifting is mainly associated with anatomical
progression, delayed presentation, emergency status, operative complexity, or recovery after

surgery.
Conclusion

This study found that occupational category was significantly associated with the severity of
inguinal hernia among patients treated at Prof. Dr. Margono Soekarjo Hospital during the 2022-
2023 period. Most patients were male, middle-aged or older adults, and worked in blue-collar
occupations. Although uncomplicated hernia was the most common clinical presentation,
complicated hernia occurred more frequently among blue-collar workers than among white-
collar workers. The statistical analysis showed a significant association between blue-collar
work and complicated inguinal hernia, with blue-collar workers having approximately three
times higher odds of experiencing complicated hernia. These findings suggest that physically
demanding work, particularly work involving repetitive heavy lifting, may contribute to the
clinical progression of inguinal hernia. However, because this study used a retrospective cross-
sectional design and relied on medical record data, the findings should be interpreted as
evidence of association rather than causation. Future studies should use prospective designs,
detailed occupational exposure measurements, and adjustment for confounding factors such as
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obesity, smoking, chronic cough, constipation, and other comorbidities to strengthen the
evidence on the role of occupational workload in inguinal hernia severity.
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