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Abstract
Purpose Chronic postoperative inguinal pain (CPIP), a complication of inguinal hernia repair, may negatively affect mental 
health. The rates of psychological disorders in patients with CPIP are unknown. We aimed to describe the prevalence of 
psychological disorders coinciding with CPIP.
Methods A retrospective chart review was performed of all patients seen at the Cleveland Clinic Center for Abdominal Core 
Health’s inter-disciplinary Chronic Groin Pain Clinic. This clinic is unique in that all patients are evaluated by a surgeon, a 
sonographer and radiologist, and a behavioral medicine psychologist. Patient psychological history and treatment, Depression 
Anxiety and Stress Scale (DASS) scores, pain catastrophizing, and trauma or abuse history were captured.
Results From January 2018 to January 2022, 61 patients were evaluated and included in the study. Psychological treatment 
had been provided to 37 (61%) patients (present: 16 (27%), past: 21 (35%)). The most common psychological disorders rep-
resented were depression (N = 13, 22%), anxiety (N = 10, 17%), and post-traumatic stress disorder (N = 5, 8%). DASS scores 
indicated that 20 (33%) patients were reporting symptoms of depression and 16 (27%) patients were reporting symptoms 
of anxiety. Of the 40 patients assessed for pain catastrophizing, 28 (70%) reported rumination, 9 (23%) reported magnifica-
tion, and 23 (58%) reported feelings of helplessness. A childhood history of emotional or physical abuse was reported by 
11 (18%) patients.
Conclusion An inter-disciplinary groin pain clinic has revealed that patients with CPIP frequently have pre-existing complex 
psychosocial issues. A multi-specialty approach to CPIP may improve preoperative assessments and identify patients who 
may benefit from further psychological evaluation and treatment.
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Introduction

Chronic postoperative inguinal pain (CPIP) is defined as 
new or different (compared to preoperative) groin pain last-
ing for more than 3 months after inguinal hernia repair [1]. 
The incidence of moderate to severe CPIP is estimated to 
be 5–10% [2]. Its etiology is poorly understood but is likely 
multifactorial. Nerve injury, mesh-related problems, inflam-
mation, and hernia recurrence have all been implicated in 

the development of CPIP [3]. Psychosocial issues may also 
contribute to the pathophysiology of CPIP [4].

Chronic pain has been linked to worse mental health. 
Psychological and behavioral disturbances, such as depres-
sion, anxiety, and substance misuse, are more prevalent in 
patients with chronic pain than in the general population 
[5], although the direction of the causality has remained 
elusive. A collaborative approach to treating chronic pain, 
including psychological evaluation and treatment, has been 
found to be more successful in improving pain symptoms 
and mental health than treatment-as-usual by a primary care 
provider [6]. To optimize treatment of patients with CPIP, an 
inter-disciplinary chronic groin pain clinic, which includes 
a comprehensive psychological evaluation, was developed 
at the Cleveland Clinic Center for Abdominal Core Health 
(CCCACH).
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Although psychological disturbances, like depressed 
mood and poor emotional health, have been associated with 
CPIP [7], the prevalence of these diagnoses in this popula-
tion is unknown. A better understanding of the prevalence 
of psychological disorders in patients with CPIP may ena-
ble surgeons to optimize patient assessments and treatment 
approaches. Using the data from our groin pain clinic, we 
aimed to describe the prevalence of psychological distress, 
pre-existing psychological disorders, and other psychosocial 
issues in a group of patients with CPIP.

Methods

After Institutional Review Board approval, a retrospective 
chart review of all patients seen at the CCCACH Chronic 
Groin Pain Clinic between January 2018 and January 2022 
was performed. Patients are referred to the CCCACH 
Chronic Groin Pain Clinic if they are more than six months 
out from their index operation and do not report a groin 
bulge. The CCCACH inter-disciplinary Chronic Groin Pain 
Clinic is comprised of a sonographer, a musculoskeletal 
radiologist, a surgeon who is fellowship-trained in mini-
mally invasive surgery and abdominal wall reconstruction, 
and a behavioral medicine psychologist. All patients undergo 
a dynamic groin ultrasound, which is interpreted immedi-
ately by the musculoskeletal radiologist. The surgeon per-
forms dermatomal pain mapping and a complete history 
and physical examination. Patients also receive a behavioral 
medicine evaluation, performed by the behavioral medicine 
psychologist.

An inter-disciplinary chronic groin pain clinic is resource-
intensive, requiring the cooperation of several providers 
simultaneously, and is therefore limited by their availabil-
ity. Some patients referred to the CCCACH with chronic 
groin pain are seen in general surgery clinic by the surgeon 
alone. Patient allocation to the inter-disciplinary Chronic 
Groin Pain Clinic versus the general surgery clinic is ran-
dom. All patients included in this study were seen in the 
inter-disciplinary Chronic Groin Pain Clinic.

The behavioral medicine evaluation assesses pain, psy-
chological co-morbidities and treatment history, mood, 
childhood history of abuse and trauma, function, pain cata-
strophizing, and substance abuse history. Psychological 
co-morbidities are defined as disorders diagnosed using the 
Diagnostic Statistical Manual of Mental Disorders (DSM-
5) criteria [8]. Mood is assessed with an interview and the 
short-form Depression Anxiety and Stress Scale-21 (DASS-
21). The DASS-21 is a validated, 21-item questionnaire 
that measures psychological distress in terms of depression, 
anxiety, and stress [9].

Function is assessed using the Pain Disability Index 
(PDI). The PDI is a validated questionnaire that measures 

the degree to which chronic pain disrupts activities [10]. 
Seven domains of function are assessed: family and home 
responsibilities, recreation, social activity, occupation, sex, 
self-care, and life-supporting activity. Each domain is scored 
on a scale of 0–10, with 0 representing no disability and 10 
representing the worst disability. Each domain is scored on 
a scale of 0–10, with 0 representing no disability and 10 rep-
resenting the worst disability. An overall disability score is 
calculated by summing the scores from the seven domains of 
activity (range 0–70). PDI scores ≤ 2 indicate mild disability, 
scores of 3–7 indicate moderate disability, and scores ≥ 8 
indicate severe disability [11].

Pain catastrophizing is defined as “an exaggerated nega-
tive mental set brought to bear during actual or anticipated 
painful experiences” [12]. Three dimensions of thought are 
involved in pain catastrophizing: rumination, magnification, 
and helplessness. The presence or absence (yes/no) of these 
three factors is assessed with the validated three-item daily 
Pain Catastrophizing Scale [13]. Patients are asked if, dur-
ing the past 24 h, “I kept thinking about how much I hurt.” 
(Rumination), “I felt my pain overwhelmed me.” (Magni-
fication), and “I was afraid that my pain would get worse.” 
(Helplessness).

Patient demographics, pre-operative medical co-morbid-
ities, operative details, and the behavioral medicine evalua-
tion results were captured during chart review. The primary 
study outcome was the rate of psychological co-morbidities 
in this cohort with CPIP. Additional outcomes included 
DASS-21 scores, trauma or abuse history, PDI scores, the 
presence of rumination, magnification, or helplessness, and 
substance use history.

Results

From January 2018 to January 2022, 61 patients with CPIP 
were evaluated and included in the study. Most patients 
were men (N = 53, 87%), and the median cohort age was 56 
(IQR 43;62) years. Patients with CPIP had undergone open 
inguinal hernia repair with mesh (N = 37, 61%) and mini-
mally invasive inguinal hernia repairs (N = 29, 48%) (some 
patients had undergone both open and minimally invasive 
inguinal hernia repairs) (Table 1). Multiple inguinal hernia 
repairs had been performed on 12 (20%) patients. For mesh 
fixation in the minimally invasive repairs, Tacking devices 
(11 (38%) cases), suture (5 (17%) cases), and self-fixating 
mesh [10 (34%) cases] were used. Four (7%) patients had 
undergone ilioinguinal nerve manipulation or prophylactic 
ilioinguinal neurectomy.

Prior to their evaluation in our groin pain clinic, behavio-
ral health treatment had been provided to 37 (61%) patients 
[present: 16 (26%), past: 21 (34%)]. Twenty-two (36%) 
patients had been diagnosed with a psychological disorder [1 
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disorder: N = 11 (18%), 2 or more disorders: N = 11 (18%)]. 
The most common diagnoses represented were depression 
(N = 13, 21%), anxiety (N = 10, 16%), and post-traumatic 
stress disorder (PTSD) (N = 5, 8%) (Table 2). A childhood 

history of emotional or physical abuse was reported by 11 
(18%) patients.

When asked during the interview about feeling depressed, 
anxious, frustrated or irritable, 28 (47%) patients reported 
feelings of depression, 34 (57%) reported feelings of anxi-
ety, 56 (92%) reported frustration, and 45 (74%) reported 
irritability. DASS-21 questionnaire results revealed that 
20 (33%) patients were reporting symptoms of depression 
and 16 (27%) patients were reporting symptoms of anxiety 
(Table 3). Of the 40 patients assessed for pain catastrophiz-
ing, 33 (83%) expressed at least one element of pain cata-
strophizing. There were 28 (70%) patients who ruminated on 
their pain, 9 (23%) who magnified their pain, and 23 (58%) 
had feelings of helplessness.

Patients with CPIP also reported impairment in activities. 
The median overall PDI score was 30 [IQR 19;42]. Median 
PDI scores for the 7 functional domains assessed were 5 
[IQR 3;6] (family and home responsibilities), 6 [IQR 4;8] 
(recreation), 4 [IQR 2;6] (social activity), 5 [IQR 2.75;8] 
(occupation), 6 [IQR 3;8] (sex), 3 [IQR 3;8] (self-care), 
and 4 [IQR 2;5] (life-supporting activities). Pain caused 8 
(13%) patients to be housebound and 1 (2%) patient to be 
bed-bound.

Substance use was reported among the cohort. Twenty-
five (42%) patients reported that they had at least one alco-
holic drink per week, 10 (17%) patients reported that they 
used nicotine, and 7 (12%) patients reported that they used 
marijuana. Opioid use was reported by 6 (10%) patients, but 
opioid misuse was denied by all opioid users. All patients 
denied illicit drug use. A previous personal concern about 
substance use was reported by 20 (33%) patients, and 12 
(20%) patients had a family member who had raised con-
cerns about their substance use. Seven (12%) patients had 
received treatment for substance use.

Table 1  Patient and operative characteristics

Data presented as N (%) or median (IQR), where appropriate
CHF congestive heart failure, COPD chronic obstructive pulmonary 
disease, MIS minimally invasive surgery
a Some patients had undergone both open and MIS inguinal hernia 
repairs

N = 61

Age (years) 56 (43,62)
Gender (male) 53 (87%)
Hypertension 17 (28%)
Diabetes 5 (8%)
COPD 3 (5%)
Congestive heart failure 3 (5%)
MIS inguinal hernia  repaira 17 (28%)
MIS bilateral inguinal hernia  repaira 12 (20%)
Mesh fixation
 Tacking device 11 (18%)
 Suture 5 (8%)
 Self-fixating mesh 10 (16%)

Open inguinal hernia  repaira 31 (51%)
 Lichtenstein repair 13 (21%)
 Bilayer mesh 2 (3%)
 Tissue repair 2 (3%)
 Plug & patch 10 (16%)

Open bilateral inguinal hernia  repaira 8 (13%)
Patients with multiple inguinal hernia repairs 12 (20%)
Inguinal nerve manipulation 2 (3%)
Prophylactic ilioinguinal neurectomy 2 (3%)

Table 2  Cohort psychological conditions

Data presented as N (%)

N = 61

Current psychological treatment 16 (26%)
 Anxiety 7 (11%)
 Depression 8 (13%)
 Bipolar disorder 3 (5%)
 Intermittent explosive disorder 1 (2%)
 Post-traumatic stress disorder 4 (7%)

History of psychological treatment 21 (34%)
 Anxiety 3 (5%)
 Depression 5 (8%)
 Post-traumatic stress disorder 1 (2%)
 Attention deficit hyperactivity disorder 1 (2%)
 Schizophrenia 1 (2%)

Table 3  Cohort Depression Anxiety and Stress Scale (DASS) scores

Data presented as N (%)

N = 60

DASS depression score
 Mild 10 (17%)
 Moderate 5 (8%)
 Severe 1 (2%)
 Extremely severe 4 (7%)
 Total 20 (33%)

DASS anxiety score
 Mild 4 (7%)
 Moderate 3 (5%)
 Severe 4 (7%)
 Extremely severe 5 (8%)
 Total 16 (27%)
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Discussion

This retrospective study of psychosocial issues among 
patients with CPIP found that nearly two-thirds of them 
had received behavioral health treatment and that more 
than one-third had been diagnosed with a psychological 
disorder. The most common psychological disorders rep-
resented were depression, anxiety, and PTSD. Nearly one-
fifth of patients in the cohort had a history of childhood 
abuse. Patients with CPIP often catastrophized their pain 
experience, and they were likely to report some degree of 
disability due to their pain.

Behavioral health treatment rates were higher in this 
group of patients with CPIP than in the general population. 
At the time of psychological assessment, behavioral health 
treatment was being provided to 26% of patients in this 
study. Because 87% of the patients studied were men, and 
roughly 13% of U.S. men received mental health treatment 
in 2019 [14], this cohort with CPIP received mental health 
treatment at about twice the expected rate. The prevalence 
of depression among patients in this study was also higher 
than the depression rate among U.S. men (13 vs 6%, respec-
tively) [15]. However, the prevalence of anxiety was not 
higher in the patients studied than in the population at large. 
The prevalence of anxiety disorders in U.S. men is about 
14% [16], while the rate of anxiety disorders in the cohort 
studied was 11%. The rates of depression and anxiety in the 
cohort with CPIP must be interpreted cautiously, though, 
because the prevalence of psychological disorders may be 
underestimated. Patients may have symptoms of depression 
and anxiety but fail to meet DSM-5 criteria for a diagnosis 
of a psychological disorder. Using tools like the DASS-21 
questionnaire can provide additional insight into symptoms 
of depression and anxiety that patients may be experiencing.

DASS-21 scores from this study found higher rates of 
depression symptoms among patients with CPIP than in U.S. 
men. Mild, moderate, and severe depression symptoms were 
seen in 17, 8, and 9% of patients with CPIP, respectively. 
Villaroel et al. found mild, moderate, and severe depression 
symptoms affected 10, 3, and 2% of U.S. men, respectively 
[17]. Regarding anxiety, mild and moderate anxiety symp-
toms were similar between patients with CPIP (7 and 5%, 
respectively) and U.S. men (8 and 2%, respectively) [18]. 
However, severe anxiety symptoms affected 9% of patients 
in this study compared to 2% of U.S. men [18]. Our results 
show that rates of depression and severe anxiety symptoms 
may be higher in patients with CPIP than in the general pop-
ulation. But we do not know if CPIP leads to worse depres-
sion and severe anxiety symptoms, or if patients with depres-
sion and severe anxiety symptoms are at risk for developing 
CPIP. Prospective studies are needed to better understand 
the relationship between CPIP and psychological disorders.

PTSD and chronic pain are often comorbid conditions 
[19]. The prevalence of PTSD in this study was 7%. This 
is higher than the 2% prevalence of PTSD among U.S. men 
[20], but similar to the 9–10% prevalence of PTSD in other 
populations with chronic pain [21]. Prior studies have shown 
that PTSD responds positively to psychotherapy, and that 
integrated PTSD-chronic pain treatment approaches success-
fully treat both conditions [19]. For patients with comorbid 
PTSD and CPIP, PTSD treatment should be considered in 
addition to evaluation of their groin pain.

Childhood abuse has been linked to later development of 
chronic pain syndromes, including fibromyalgia and chronic 
abdominal, pelvic, and back pain [22]. The prevalence of 
childhood abuse reported by patients with CPIP in this study 
was 18%, which is slightly higher than the 12.5% lifetime 
childhood abuse prevalence in the U.S. [23]. As childhood 
maltreatment has been associated with other chronic pain 
syndromes, it follows that it may play a role in the devel-
opment of CPIP. Further studies are needed to assess the 
relationship between CPIP and childhood abuse or other 
traumatic experiences.

Pain catastrophizing, or the tendency to forecast future 
pain events negatively, has been linked to chronic pain [12]. 
People who catastrophize have heightened pain experiences, 
greater emotional distress, more disability, and worse treat-
ment outcomes compared to non-catastrophizers [12, 24, 
25]. The causes of pain catastrophizing are poorly under-
stood, but catastrophizers magnify their expected pain even 
before experiencing a painful stimulus. In other words, pain 
catastrophizers have a predictably higher probability of hav-
ing worse pain [12, 26]. Among the patients assessed for 
pain catastrophizing in this study, 83% expressed feeling 
at least one element of catastrophizing (rumination, mag-
nification, or helplessness), and 70% ruminated on their 
pain. Of the three catastrophizing elements, rumination has 
been shown to most accurately predict worse pain experi-
ences and greater pain-related disability [12]. We interpret 
the prevalence of pain catastrophizing, especially rumina-
tion, as high in this population. Preoperative assessment 
of pain catastrophizing may be useful in predicting which 
patients may have worse pain after inguinal hernia repair. 
And postoperatively, mitigating the effects of pain catastro-
phizing with psychological therapy may improve outcomes 
in patients with CPIP.

Disability due to pain was present in this population with 
CPIP, as median PDI scores showed that patients suffered 
moderate disability in all seven functional domains assessed. 
These results are supported by Staal et al., who also found 
that patients with chronic groin pain after inguinal hernia 
repair reported disability in all seven functional domains 
evaluated with the PDI [27]. Disability associated with CPIP 
may contribute to worse psychological outcomes and vice 
versa. Rusu et al. showed that patients with disability from 
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chronic pain are at risk for developing depression [28], and 
Arnow et al. found that depression predicted greater pain-
related disability [29]. The relationship between psycho-
logical health and disability from CPIP may be intertwined, 
with one factor contributing negatively to the other. Thus, 
an evaluation by a behavioral health professional may help 
guide surgeons and patients in determining the most appro-
priate therapies for treating CPIP-related disability.

Substance use disorders have been shown to be associated 
with chronic pain [30]. Rates of alcohol, nicotine, and mari-
juana use in this group of patients with CPIP were 42, 17, 
and 12%, respectively. Rates of alcohol, nicotine, and mari-
juana use in the U.S. are 51, 17, and 13%, respectively [31], 
indicating that substance use among the studied cohort was 
similar to that of the U.S. at large. However, we also found 
that 12% of patients in this study had previously undergone 
treatment for substance abuse. Grant et al. found the esti-
mated lifetime risk of developing a substance use disorder to 
be about 10%, but only 25% of people with a substance use 
disorder ever received treatment [32]. This implies that this 
study may have underestimated the prevalence of substance 
use disorders in patients with CPIP. For patients with CPIP, 
substance use assessment and treatment may be an important 
consideration in their global evaluation.

Psychological testing in our inter-disciplinary groin pain 
clinic revealed that patients with CPIP may have higher 
rates of psychological disorders than the general popula-
tion. We do not know if antecedent psychological disorders 
placed patients at risk for developing CPIP or vice versa. 
Nevertheless, a psychological evaluation for patients with 
CPIP, or referral to a center that can provide this expertise, 
may be wise before attempting surgical intervention. After 
psychological assessment in our groin pain clinic, recom-
mendations are made by the psychologist for appropriate 
next steps in care. These recommendations, based on clini-
cal judgement and the results of the psychological testing, 
may include pain rehabilitation or additional psychological 
evaluation and treatment prior to surgical intervention. The 
psychologist may also conclude that there are no psychologi-
cal contraindications to surgery.

This study has limitations. It represents the retrospective 
findings of a single institution and is a small sample size. 
This study is further limited in that we did not compare the 
CPIP group to a control group to determine statistical sig-
nificance of any results evaluated. Additionally, we do not 
know if the psychological assessments and interventions 
in this population impacted clinical outcomes. We also do 
not know if the higher than expected rates of psychological 
disorders seen in this cohort are due to pre-existing psycho-
logical disorders that place these patients at higher risk of 
developing CPIP, or because patients with CPIP are more 
likely to develop psychological disorders. Further prospec-
tive work needs to be done in this area. Finally, this study 

represents the findings of a high-volume hernia center, and 
our results may not be generalizable.

In conclusion, an inter-disciplinary groin pain clinic 
has revealed that patients with CPIP often have complex 
psychosocial issues, including mental illness, a history of 
childhood abuse, pain catastrophizing, disability, and a his-
tory of substance misuse. A multispecialty approach to CPIP 
may improve preoperative assessments and identify patients 
who may benefit from further psychological evaluation and 
treatment. Future research should also seek to identify the 
relationship of these psychological disorders with outcomes 
after the surgical treatment of CPIP.
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