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INTRODUCTION

Abdominal wall hernia (AWH) represents an increasingly prevalent and clinically significant
condition, particularly in high-income health systems where surgical volumes for hernia repair
continue to rise [1-3]. The evaluation of surgical success has gradually expanded beyond
recurrence rates and operative morbidity to include outcomes that are more reflective of
patient priorities, such as restoration of function and overall quality of life (QoL) [4, 5]. AWH
exerts a broad and often underappreciated impact on patients’ lives. Qualitative research has
identified interconnected psychosocial, physical, and socioeconomic domains that are adversely
affected [6], including body image [7], mental health [8], sexual and social relationships [9], and
employment.

In recognition of these complexities, patient-reported outcome measures (PROMs) have gained
prominence as essential tools for capturing the subjective burden of AWH and evaluation of
surgical intervention, particularly in Complex Abdominal Wall Reconstruction (CAWR) [10, 11].
Among these, health-related quality of life (HRQoL) assessment tools represent a subset, designed
to assess broader impacts of health on physical, psychological, and social functioning. Several
instruments have been developed or adapted to quantify domains such as pain, physical limitation,
and wellbeing [4]. However, despite increasing uptake in research settings, HRQoL instruments
are inconsistently employed in clinical practice, and their interpretive value remains limited [12,
13]. The predominant approach involves scoring and aggregating responses into numerical
indices, overlooking nuanced patient experiences, especially in those with complex
biopsychosocial needs [14].

Concurrently, artificial intelligence (AI) has demonstrated being a powerful tool in healthcare
analytics, offering new capabilities in pattern recognition, data analysis, and predictive analytics.
Al refers to digital solutions that simulate cognitive tasks typically requiring human reasoning,
including classification, prediction, and pattern recognition. Within this field, machine learning
(ML) trains mathematical models to learn from data or past experience in order to make
decisions or predictions, while natural language processing (NLP) enables computer algorithms
to interpret and analyse human language [15]. In surgical disciplines, AI offers an opportunity to
enhance diagnostic imaging, intraoperative decision support, and postoperative risk
stratification [16]. More recently, attention has turned to AI’s role in the analysis of PROMs
and HRQoL tools, particularly through NLP and ML [17]. In fields such as oncology and
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TABLE 1 | Summary of response structures and data collection methods in AWH-Specific HRQoL assessment tools.

Instrument

Activities
Assessment
Scale

(AAS) [23]

Carolinas
Comfort
Scale
(CCS) [20]

Hernia-
Related
Quality of Life
instrument
(HERQL) [25]

Hernia-
Related
Quiality of Life
Survey
(HerQLes)
[22]

European
Registry for
Abdominal
Wall Hernias
QoL
(EuraHS-
Qol) [22]

Abdominal
Hernia-Q
(AHQ) [24]

orthopaedics, Al is being explored as a potential avenue to
enable deeper exploration of patient-reported data, including
through the use of free-text narratives and longitudinal

Year

developed

2005

2008

2010

2011

2012

2020

Country
of origin

United
States

United
States

Taiwan

United
States

Belgium/
European
Initiative

USA

Target
population

Patients with
inguinal hernia,
particularly for
postoperative
function

Patients with
mesh-based
hernia repair
(inguinal or
ventral)

Inguinal hernia
patients (pre-
and post-op)

Patients with
ventral/
incisional
hernias

Patients with
inguinal and
ventral hernias
(pre- and
post-op)

Pre and post-
operative
ventral hernia
patients

Number
of items

13

24 (8
activities x
3 sub-
questions
each)

20

12

9@
domains x
3 sub-
items
each)

24

Response

type

6-point
ordinal scale
(1-5 + 8)

6-point
ordinal
scale (0-5)

11-point
numeric
rating scales
(0-10), 5-
point Likert
scales, binary
checklists

6-point Likert
scale

11-point
Numeric
Rating
Scales (0-10)

4-point Likert
scales
(frequency,
satisfaction,
agreement)

Domains
covered

Physical
function,
mobility, basic
and instrumental
activities of daily
living, and sexual
activity

Mesh sensation,
pain, movement
limitation during
daily activities

Pain (rest/
activity), activity
restriction, GlI/
urinary/sexual
discomfort, QoL
impact,
economic
burden,
recurrence
concern,
satisfaction with
surgery

Pain, physical
function (daily
activities), sexual
activity,
emotional well-
being, social
isolation, work
capacity

Pain, physical
restriction,
cosmetic
concern

Pain, daily
function, sleep,
anxiety, body
image,
satisfaction with
care, recovery
expectations,
patient-clinician
communication

Format/
administration
mode

Paper-based
questionnaire;
Patient self-

administered

Paper-based,
self-administered
(clinic or post-
discharge)

Paper-based
questionnaire;
Patient self-
administered

Paper-based
questionnaire;
Patient self-

administered

Digital and paper-
based (registry-
compatible);
Patient self-
administered

Paper-based
questionnaire;
Patient self-
administered
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Summary
interpretative
notes

First tool No
developed.

Designed to

quantify physical
activity limitation

in inguinal hernia
patients. Strong

for functional

profiling

Detects mesh- No
related

complications

and activity

limitations.

Strong clinical

utility,

reproduced

across centres
Multi-domain No
tool tailored to
inguinal hernia

with pre/post-
operative
components.
Addresses

economic

aspects

Structured No
entirely through

Likert items.

Sexual activity

and emotional
wellbeing

represented

Suitable for No
longitudinal

tracking.

Concise,

registry-

integrated tool
focused on

physical and

cosmetic

outcomes

Designed to No
assess pre- and
post-operative

hernia

experience with
patient-centred
design. All data is
structured and
fixed-choice

symptom trajectories, offering insights that traditional
statistical approaches often fail to capture [18, 19]. This
presents a timely opportunity for hernia surgery.
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Perspective and Objectives

This paper is positioned as an “Opinion” article, offering a
conceptual perspective on how Al could enhance the utility of
HRQoL assessment tools in AWH surgery. While existing tools
are valuable, their reliance on closed-ended, structured response
formats limits their ability to reflect the complexity of patients’
lived experiences, particularly in domains such as body image,
mental health, and interpersonal relationships.

This paper has three main aims: to argue current data
collection methods in AWH HRQoL tools insufficiently
capture the biopsychosocial dimensions of patient experience;
to advocate for a shift toward Al-augmented interpretation, with
a particular focus on NLP; and to propose a vision for future
research and clinical integration, where HRQoL tools serve as
dynamic instruments for personalised care.

We support this argument by appraising commonly used
AWH HRQoL tools and drawing on other specialties where
Al has enriched the analysis of similar data. We conclude
with a proposed framework for implementing these
approaches.

Appraising Data Collection Structures in

AWH HRQoL Assessment Tools
To support the argument that current HRQoL tools in AWH

surgery inadequately capture the complexity of patient
experience, we appraise data collection methods and response
formats employed by commonly used instruments. In a separate
literature review [20], we identified six condition-specific HRQoL
assessment tools in AWH populations: Carolinas Comfort Scale
(CCS) [21], Hernia-Related Quality of Life Survey (HerQLes)
[22], European Registry for Abdominal Wall Hernias QoL
instrument (EuraHS-QoL) [23], Activities Assessment Scale
(AAS) [24], Abdominal Hernia-Q (AHQ) [25], and Hernia-
Related Quality of Life instrument (HERQL) [26].

Our appraisal focuses on response structures (such as Likert
scales and binary items) and whether open-ended responses are
permitted. Rather than assessing psychometric validity, we
examine how design shapes the type and quality of data
collected, and the extent to which it permits expression of
meaningful patient perspectives.

Limitations of Current HRQoL and PROM

Data in AWH Surgery

The structured appraisal presented in Table 1 highlights a
unifying feature across HRQoL assessment tools in AWH
surgery: a reliance on fixed-response, closed-ended formats
that generate exclusively quantitative data. While practical,
they are constrained in their capacity to capture the
complexity of individual patient experience [27].

Quantitative HRQoL assessment tools assume that complex
biopsychosocial phenomena can be reduced to single numerical
scores [28]. Pain is commonly measured on a 0-10 scale, with
little or no ability to capture its temporal variability, emotional
salience, or relationship to social withdrawal. Similarly, a patient
who reports “moderate” difficulty with movement may do so
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because of mechanical restriction, anxiety about recurrence, or
fear of judgment in public. These are qualitatively distinct and
clinically relevant.

The absence of open-ended input prevents patients from
contextualising their responses [29]. This is problematic for AWH
where QoL is multidimensional, with domains such as mental health,
body image, and employment, where subjective interpretation and
narrative context often matter more than intensity or frequency
alone. Without richer explanation, surgeons and researchers make
inferences without the patient’s own framing.

This distinction between numerical and narrative formats
has also been observed in cancer care. Boomstra et al. (2024)
found numerical PROM feedback helped patients take action,
while narratives offered emotional support and a sense of
recognition [14]. Participants found numbers “cold hard
facts,” and stories “easier to grasp,” helping them relate
their experiences to others. These findings reinforce the
value of narrative data, not as ancillary, but as offering a
distinct, complementary perspective.

Composite scores also obscure inter-domain tensions [28]. For
example, a patient with high body image distress but low pain
may appear to have “moderate” QoL overall, leading to
underrecognition of psychosocial burden [30], particularly in
populations at risk of underreporting due to stigma or stoicism.

Structured HRQoL assessment tools offer limited insight into
longitudinal change. Applied cross-sectionally, they fail to
capture evolving trajectories. Without temporally sensitive
narratives, surgeons lack cues that distinguish recovery from
stagnation or decline; information that could otherwise guide
escalation of care [31].

These limitations are not merely technical but also
philosophical [28, 29]. The reduction of subjective experiences
to numerical values assumes that complex human experiences
can be entirely quantified, overlooking the nuanced and evolving
nature of individual experiences, particularly in illness.
Philosophers, like Havi Carel, emphasise the importance of
acknowledging the lived experience of illness [32], arguing that
purely objective measures can fail to capture the patient’s
perspective. In the context of HRQoOL assessment tools,
standardised metrics may lead to the loss of rich patient
narratives [14]. This critique aligns with calls for a pragmatic
epistemology in HRQoL tool development [28].

Applications in Other Specialties

Other medical specialties have begun addressing similar
challenges by integrating AI techniques, particularly NLP and
ML, into analysis of patient-reported data.

In clinical settings, NLP allows free-text responses - such as
open-ended survey answers, interviews, or electronic health
record (EHR) notes - to be analysed for themes, sentiment,
and clinically relevant content. Unlike numerical scores,
narratives capture temporality, tone, and context [33-35], all
essential for understanding complex psychosocial domains such
as pain, fatigue, mental distress, or body image.

A 2024 systematic review by Sim et al. synthesized 22 oncology
studies using NLP to extract and analyse unstructured PROMs
[36]. These studies analysed narrative data from progress notes,
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discharge summaries, and consultations. Most employed a multi-
stage  process: preprocessing (such as  tokenisation,
lemmatisation, and removal of stop words), feature extraction
using term frequency-inverse document frequency (TF-IDF) or
named entity recognition, and predictive modelling using ML
architectures. Some also revealed latent constructs, such as pain
interference and fatigue in childhood cancer survivors, not
captured by structured tools. Notably, this approach reused
existing clinical text, reducing additional surveys and
minimising administrative burden.

Coleman et al. (2025) developed an NLP pipeline to detect
PROM documentation in over 377,000 unstructured EHR notes
in Veterans Health Administration (VHA) chiropractic clinics
[37]. They compared rule-based models (using medspaCy
library) with ML models such as bag-of-words and neural
networks. Their primary objective was to categorise clinic
notes by whether they documented PROM usage. The rule-
based system outperformed ML classifiers (90.3% precision,
99.5% recall, F1 score 94.7%). Only 17% of notes documented
PROM use, highlighting NLP’s promise in retrospective audit for
challenges such as inconsistent documentation.

Another example is the Artificial Intelligence Patient-
Reported Experience Measure (AI-PREM) developed by van
Buchem et al. (2022) in the Netherlands [38]. AI-PREM
consists of five open-ended questions, worded to be accessible
to patients and structurally suited to NLP-based analysis.
Responses were analysed via a two-stage NLP pipeline:
sentiment classification using a fine-tuned BERT model (F1 =
0.97), and topic modelling via non-negative matrix factorisation
(NMF). The system achieved 90% concordance with expert
manual coding and presented outputs in a dashboard that
linked topic summaries to individual comments, preserving
narrative richness while supporting clinical interpretation.

DISCUSSION

AWH surgery is uniquely positioned to benefit from NLP-enhanced
HRQoL assessment tools. The biopsychosocial burden of AWH
spans across domains poorly captured by traditional instruments,
including body image concerns, return-to-work challenges, and
psychological distress. Qualitative research shows these themes
often emerge through narrative expression rather than scale-
based responses [6]. Furthermore, decisions to pursue complex
abdominal wall reconstruction are highly individualised and
preference-sensitive. Surgeons must balance technical feasibility
against subjective expectations and priorities. NLP-enhanced
HRQoL tools could offer a richer, more interpretable view of
how patients frame their concerns and aspirations, informing
shared decision-making and preoperative counselling.

Rather than replacing traditional instruments, we encourage a
hybrid approach, combining structured data with narrative input,
analysed using Al to capture the full depth of patient experience.
This requires both a conceptual shift and a practical implementation
framework. At the design stage, HRQoL tools should include open-
ended questions, particularly in domains where individual variation
is high and structured items may fail to reflect whole patient reality,
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such as body image, emotional distress, or interpersonal strain.
These questions must be constructed with specificity to enable
meaningful NLP processing [39]. This “narrative-enabled design”
should be paired with co-development by patients, surgeons, and
researchers to ensure prompts are clinically relevant and
emotionally safe.

For NLP-compatibility, instruments must support semantic
disambiguation and topic extraction [40]. Outputs must be
intelligible to wusers, with results displayed in layered,
interpretable formats that allow clinicians to move between
population-level insights, such as overall sentiment trends or
dominant themes, and individual narratives. Ideally, these
outputs are integrated into a dashboard or platform that
supports real-time engagement with data [40, 41].

Transparency and validation are vital. NLP models must be
trained on high-quality, annotated datasets with iterative
evaluation. Human-coded benchmarks are essential to assess
concordance with machine-derived themes and sentiment.
Ethical implementation requires patient consent, handling
patient narratives with respect, data privacy protections, and
safeguards against algorithmic bias - these must be embedded
in the design from the outset [42].

To meaningfully integrate AI into HRQoL assessment in
AWH surgery, future tools must be guided by a clear set of
design principles and a structured framework for
implementation. At the core of this shift is the recognition
that open-ended, narrative responses, when appropriately
captured and analysed, can enrich understanding in ways that
complement traditional quantitative instruments.

We propose a four-stage conceptual framework: The first stage is
data capture, in which HRQoL assessment tools incorporating open-
text fields are delivered through digital platforms at key points in the
clinical pathway - preoperatively, postoperatively, and
longitudinally. The second stage is the NLP pipeline, where
responses are processed using validated models for sentiment
analysis, topic modelling, and symptom or entity recognition.
The third stage is interpretation, in which outputs are synthesised
into formats digestible to surgeons, researchers, and patients. The
final stage is integration, where findings inform personalised care
plans, multidisciplinary team discussions, research, and/or registry-
linked initiatives.

This shift reflects a methodological and philosophical
evolution, toward a pragmatic epistemology that values both
standardised metrics and patients’ narrative accounts as
complementary resources, ripe for hermeneutic excavation.
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