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Abstract
Introduction Pain is highly prevalent in the adult
population diagnosed with liver disease. Those
progressing to advanced liver disease often experience
persistent pain and poor pain relief. There is presently
limited guidance for the management of pain and
associated symptoms in this population. The current
literature lacks attention on how physical, psychological
and social domains of liver disease modulate the pain
experience. In this paper, we outline our scoping review
protocol to systematically review the literature from
academic bibliographic databases and grey sources to
identify and map the biopsychosocial factors associated
with pain in adults with advanced liver disease.
Methods and analysis Arksey and O’Malley’s
methodology, and Tricco et al’s Preferred Reporting Items
for Systematic Reviews and Meta-Analyses extension for
Scoping Reviews, will guide the process for this scoping
review. The literature search will include electronic and
hand-searching methods using scholarly and grey sources.
Scholarly databases include Medline, Embase, Allied
and Complementary Medicine and Cumulative Index to
Nursing and Allied Health Literature. Grey databases will
focus on research studies not captured in the scholarly
databases including those by government agencies and
professional organisations. Two members of the research
team will independently screen the resulting publications
following specific inclusion and exclusion criteria. Quality
appraisal of the included research studies will employ the
use of the Mixed Methods Appraisal Tool version 2018.
Data collection and extraction of study characteristics
will use a data extraction tool developed iteratively by the
research team. Analysis of the factors associated with pain
outcomes will be mapped and described according to the
domains of the biopsychosocial model of pain.
Ethics and dissemination The scoping review involves
analysis of the published literature on pain and advanced
liver disease and does not require ethics approval. The
results will be shared with expert stakeholders to help
establish clinical significance. We will disseminate the
findings through publication in a scholarly journal: local,
provincial, national and international scientific and
professional conferences.
PROSPERO registration number CRD42019135677

Strengths and limitations of this study
►► A rigorous and detailed search strategy that includes

four academic electronic database sources and
sources of grey literature.
►► This scoping review protocol proposes a systematic method for collating, summarising and reporting
results according to the biopsychosocial framework.
►► The proposed stakeholder consultation can enhance
the relevance and contextualise the findings of the
final scoping review.
►► This protocol will only include research studies
whose participants are adults and literature published in English.
►► The findings from this review will inform the basis
for future pain research in patients with advanced
liver disease.

Background
Liver disease is a significant public health
problem in Canada and internationally.
Global prevalence estimates suggest that 25%
of the general population have some form of
liver disease.1 2 As many as two million deaths
yearly are attributed to liver disease worldwide and half of those are due to complications of cirrhosis.3 4 While there are limited
data specifying the prevalence of liver disease
in Canada, the Canadian Liver Foundation5
reports that approximately 3 000 000 people
are living with liver disease. Between 2012 and
2016, Canadian liver-related deaths grew by
18%, thereby representing a growing burden
of disease.6
Liver disease comprises many conditions
including alcohol-associated, non-alcoholic
(fatty liver disease and steatohepatitis), viral
hepatitis, drug-induced, cholangitis, genetic
and other forms (eg, Wilson’s disease).2 3 These
conditions can lead to debilitating disease
symptoms and complications requiring intensive clinical management4 7 For the purposes
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of this scoping review, the term advanced liver disease
will be used to include adult patients with chronic liver
disease leading to cirrhosis having decompensated liver
failure (ie, end-stage liver disease) that excludes asymptomatic chronic hepatitis and asymptomatic chronic liver
disease.7 8 Decompensated cirrhosis is a term referring to
physiologically visible symptoms (eg, ascites) and clinically
relevant complications (eg, hepatic encephalopathy)7 8
requiring inpatient and outpatient management.9–11
Patients with advanced liver disease are known to have
high healthcare utilisation and costs because of a significant symptom burden and progressive disease trajectory.12
Up to 79% of patients report pain, which is an independent predictor of clinic visits, phone calls and hospitalisation in outpatients.13 Many patients with advanced
liver disease will experience pain exacerbation towards
the end of life. However, patients report their pain is not
well relieved.14 These data underscore the importance of
optimising pain management as a means of increasing
health-related quality of life and decreasing healthcare
utilisation costs among these patients.
Patients with advanced liver disease report a wide array
of pain problems including visceral, somatic and psychological sources.15–17 Visceral pain may arise from inflammation of the liver capsule contributing to regional or
referred pain. Lang et al9 differentiate somatic pain into
joint, muscle, skin and generalised body pain. Decompensated cirrhosis represents the irreversible late stage
of chronic progressive liver disease; it is characterised
by ascites, muscle cramps, back pain, pruritus and headaches.9–11 Advanced liver disease is also accompanied
by important psychological symptoms that are known
to amplify the experience of pain. Reported psychological symptoms include anxiety, irritability, depression,
delirium and fatigue.9 16 18 Unmediated psychological
distress is a predictor of poor coping, quality of life and
disability in people with pain.19 Poorly managed pain
symptoms may also pose negative consequences for the
patient’s social and familial support network. Chronic
pain can lead to low levels of physical functioning, thereby
promoting a sedentary lifestyle and social isolation.20
Physical disability and social dependency produced by
chronic pain may require family members to undertake
increasing caregiver responsibilities. Lack of effective
pain treatments may contribute to caregiver strain and
impair patient–family relations.20
One of the reasons patients with advanced liver disease
may experience poor pain control is due to a narrow
conceptualisation of pain as a biological, that is, physical phenomenon. The biopsychosocial framework is a
conceptual model which proposes that psychological and
social factors must be evaluated, along with the biological factors, in the management of pain.21 According to
this perspective, treatment focused on the pathology
initiating pain, as well as on providing the patient with
techniques to gain a sense of control over psychological
and social effects of pain, provide optimal outcomes. This
may be a particularly important framework for patients
2

with advanced liver disease who may not tolerate biologically targeted therapies due to concerns about altered
medication pharmacokinetics that can precipitate
hepatic encephalopathy (eg, opioids, benzodiazepines,
acetaminophen) and renal injury (eg, non-steroidal anti-
inflammatory agents).22 Scant emphasis has been given
to advanced liver disease pain management approaches
based on the biopsychosocial model which are demonstrated to be both clinically effective and cost effective in
other populations with serious pain.23
The goal of this scoping review is to identify and map
biopsychosocial factors associated with pain to clarify
established areas of research activity in addition to areas
of research where there is little activity. To our knowledge, a review comprising a biopsychosocial lens has not
been previously applied to pain research in advanced
liver disease.

Methods
We aim to provide a comprehensive overview of this field
and systematically map key concepts, main sources and
types of evidence, and research gaps in the literature.
We consider a scoping review to be the most suitable
approach to identify the range of evidence available in
this broad topic area. The development of this scoping
review protocol is grounded in Arksey and O’Malley’s24
seminal work with advancements by both Levac et al25 and
Colquhoun et al.26 Tricco et al’s27 Preferred Reporting
Items for Systematic Reviews and Meta-Analyses extension
for Scoping Reviews (PRISMA-ScR) informs our plan for
data charting, critical appraisal of individual sources of
evidence and reporting of results.
Stage 1: identifying the research question
We aim to answer the following questions for patients
with advanced liver disease:
1. What is the prevalence and classification of pain (eg,
acute, chronic, visceral, somatic, neuropathic)?
2. What are the common characteristics of pain (eg, intensity, quality, location, associated features)?
3. What physical, psychological, and social factors are associated with pain?
4. How do recommended pain assessment and management strategies map onto the biopsychosocial conceptual framework?
5. What gaps exist in the literature to aid the planning of
future pain research?
6. What is the quality of the evidence from the included
studies in this scoping review?
Stage 2: identifying relevant studies
Eligibility criteria
We will use the Population, Concepts, and Context (PCC)
domains as the eligibility criteria. PCC is used to foster
broad exploration of a clinical problem for guiding a
systematic literature search.28 We will include all primary
research study designs. Quantitative (eg, randomised
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Table 1 Inclusion and exclusion criteria
Inclusion criteria

Exclusion criteria

Population ►► Adults≥18 years of age.
►► Primary diagnosis of advanced liver disease,
advanced chronic liver disease, liver failure, end-
stage liver disease, decompensated liver disease or
decompensated cirrhosis.
►► Presence of physical (eg, joint pain, muscle cramps,
skin discomfort, generalised body pain, ascites,
back pain, pruritus and headache) or psychological
(eg, anxiety, irritability, depression, fatigue, mental
health disorders, substance use disorders and
emotional distress) or social (eg, activity interference)
symptoms associated with pain.
Concept
►► Prevalence of pain.
►► Classification of pain.
►► Pain characteristics.
►► Pain assessment.
►► Pain management.
►► Observed or self-reported physical, psychological or
social determinants of pain.
►► Report that relates to the assessment or
management of pain.
Context

Study
design

►► Research studies dated 1 January 1990 to May

2019.
►► Research studies from any geographical location,
healthcare setting and sociocultural influence.
►► Research studies that are available in English.
►► Research studies that are available in full text.
►► Primary source research studies involving human
participants.
►► Quantitative studies (eg, randomised controlled trials,
before and after studies, cohort and case studies).
►► Qualitative studies (eg, ethnography,
phenomenological, grounded theory and descriptive
studies).
►► Mixed-method studies (eg, sequential, convergent
designs).

controlled trials, before and after studies, cohort and
case studies), qualitative (eg, ethnography, phenomenological, grounded theory and descriptive studies) and
mixed-method studies exploring biopsychosocial factors
impacting pain outcomes in patients with liver disease.
Literature reviews, conference abstracts, protocols and
commentary documents will not be included since they
do not directly respond to the protocol objectives. The
search will be limited to studies published between 1990
to May 2019 to allow for a comprehensive inclusion of
studies of over 25 years. Non-English language studies will
be excluded. To address the PCC, the eligibility criteria
will be specific (see table 1).
Information sources
To identify potentially relevant documents, the sources
of information will include scholarly and grey literature.
Scholarly literature are documents that are research
focused and published in peer-
reviewed journals. The
Gorospe F, et al. BMJ Open 2019;9:e033064. doi:10.1136/bmjopen-2019-033064

►► Patients<17 years of age.
►► No identified diagnosis related to liver disease.
►► Hepatocellular carcinoma, cancer metastases,

compensated cirrhosis and liver transplant recipients.

►► Absence of physical or psychological symptoms

associated with pain.

►► No discussion on either prevalence of pain,

classification of pain, pain characteristics, pain
assessment, observed or self-reported physical,
psychological or social determinants of pain.
►► Lack of pain assessment and management
discussion.

►► Research studies dated 31 December 1989 and older.
►► Non-English research studies.
►► Research studies that are not available in full text.

►► Non-primary source research studies that provide

summaries and do not introduce any new knowledge
(eg, literature reviews, topical reviews, commentaries,
opinion papers).
►► Research studies not involving humans (eg, animal,
cellular).
►► Presentation abstracts (eg, oral, poster, conference).

search for literature will include Medline, Embase, Allied
and Complementary Medicine (AMED), and Cumulative
Index to Nursing and Allied Health Literature (CINAHL)
databases. Grey literature are forms of evidence that are
published outside of the traditional academic avenues.29
We will use the Canadian Agency for Drugs and Technologies in Health’s29 guide to systematically search
for materials outside of the scholarly databases and will
target government agencies and professional organisations. Government agencies will be limited to Canadian
agencies for contextual relevance including Canadian
Institute of Health Information, Health Canada, Statistics
Canada and Canada’s Provincial/Territorial Ministries of
Health (eg, British Columbia, Ontario, Northwest Territories). Professional organisations will include the Canadian Liver Foundation, American Association for the
Study of Liver Diseases, International Association for the
Study of Pain and World Health Organization.
3
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Table 2 Sample Medline search strategy
#

Searches
1
2

pain.tw,kf.
((abdominal or acute or arthralgi* or joint or back or muscle or musculoskeletal or general* body or chronic or flank or
headache or nociceptive or intractable or postoperative or procedural or referred or persistent or constant or consistent
or visceral or somatic or psychosomatic or regional) adj1 pain).tw,kf.

3

(anxiety or irritability or irritable or depression or depressed or fatigue or tired or tiredness or anger).tw,kf.

4

(ascites or cramp*).tw,kf.

5

((hepatic or liver) adj1 encephalopathy).tw,kf.

6

(quality of life or symptom).tw,kf.

7

or/1–6 [Concept 1=Pain]

8

end stage liver disease.tw,kf.

9

(diseas* adj1 liver).tw,kf.

10

((liver or hepatic) adj1 failure*).tw,kf.

11

(dysfunction* adj1 liver).tw,kf.

12

cirrhos*.tw,kf.

13

((decompensate* or liver or hepatic) adj1 cirrhos*).tw,kf.

14

((liver or hepatic or failure*) adj1 decompensate*).tw,kf.

15

(fibros* adj1 liver).tw,kf.

16

or/8–15 [Concept 2=Liver Disease]

17

((management* or intervention*) adj1 pain).tw,kf.

18

((non-pharmacological or nonpharmacological) adj2 pain).tw,kf.

19

(transcutaneous electrical nerve stimulation or tens or acupuncture or electroacupuncture or acupressure or warming or
heat).tw,kf.

20

(pharmacolog* adj2 pain).tw,kf.

21

(acetaminophen or nsaid* or nonsteroidal anti-inflammatory drug* or nonsteroidal antiinflammatory drug* or
antidepressant* or anticonvulsant* or anesthetic* or anaesthetic* or opioid* or snri or serotonin-norepinephrine reuptake
inhibitor* or serotonin norepinephrine reuptake inhibitor* or tramadol or hydrocodone or oxycodone or morphine or
hydromorphone or oxycodone or morphine or hydrocodone or methadone or codeine or fentanyl or meperidine or
marijuana or analgesic*).tw,kf.

22

paracentesis.tw,kf.

23

((measurement* or scale* or assessment* or questionnaire* or test* or analog or visual or visual analog*) adj1 pain).tw,kf.

24
25

(health related quality of life or hrqol or quality of life or qol).tw,kf.
or/17–24 [Concept 3=Pain Management]

Search strategy
The search strategy for this scoping protocol was developed in collaboration with a health sciences librarian
(see table 2). The search strategy for scholarly and grey
literature will focus on the concepts of pain (physical,
psychological and social factors) and advanced liver
disease (this includes all diagnoses such as advanced
chronic liver disease, liver failure, end-
stage liver
disease, decompensated liver disease and decompensated cirrhosis.). The process for searching the scholarly
electronic databases of Embase, AMED, and CINAHL
will use translation from the Medline search strategy
as the basis for concepts. The translation of keywords
and medical subject headings terms may vary among the
databases. A similar process will be followed for the grey
literature.
4

Stage 3: study selection
Selection of the sources of evidences will involve two
independent reviewers using inclusion and exclusion
criteria (see table 1). First, the reviewers (first and
second author) will screen the title and abstract of the
literature using EndNote X9 software as well as an online
citation management programme (Covidence) for relevance. The strategy reported by Bramer et al’30 for deduplicating will be applied. Second, both reviewers will
independently perform a full-text review of the included
literature in more depth. Conflicts regarding inclusion
will involve discussions between the two independent
reviewers, and if needed, a third reviewer (sixth author)
who will facilitate the discussion towards inter-
rater
agreement.
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Box 1 Data charting tool
►► Study design

–– Type of study (qualitative, quantitative or mixed design)
–– Focus of the study (research questions and objectives)
–– Participant criteria (characteristics (in-terms of age, sex, diagnosis), inclusion and exclusion criteria)
–– Study setting (country, institutional or non-institutional setting,
single or multisite)
►► Data collection
–– Participant recruitment
–– Methods for collecting information
►► Data analysis
–– Methods for analysing the data
–– Procedural information for data analysis
–– Theory or framework of the research study
►► Results/outcome
–– Participant characteristics (age, diagnosis, gender)
–– Pain typology (eg, classification, prevalence, characteristic)
–– Biopsychosocial factors of pain (eg, physical, psychological,
sociocultural)
–– Pain assessment and management (eg, physical, psychological,
sociocultural)

Stage 4: charting the data
The research team will develop a standardised data
charting tool informed by the PRISMA-ScR checklist to
extract biographical information and study characteristics from full-text articles.27 The first and second authors
will independently extract data from the included studies.
The charting process will employ the standardised data
charting tool to capture key concepts and detailed information from the full-text articles. Data to be extracted are
listed in box 1.
To foster reliability during data extraction, the two
independent reviewers will pilot test the data charting
tool with 30% of various study types. The data charting
tool will undergo calibration with the research team
following pilot testing for any relevant changes needed.27
Considering that a scoping review is an iterative process,
the data charting process tool may be altered to accommodate unexpected findings. Extracted data from the
research studies will be merged into a single electronic
Excel summary document.
Quality assessment
We aim to appraise the quality of included studies using
the Mixed Methods Appraisal Tool (MMAT) version
2018. This tool allows the research team to appraise
the methodological quality of each study including the
research questions, study design, information source and
interpretation of the findings.31 The strength of MMAT
is its ability to assess quantitative, qualitative and mixed-
method empirical evidence simultaneously without
having to rely on different tools.30 While the MMAT will
not be used to exclude studies, it will be used to explore
the quality of the evidence.
Gorospe F, et al. BMJ Open 2019;9:e033064. doi:10.1136/bmjopen-2019-033064

Data availability
All data relevant to the study are included in the article or
uploaded as supplementary information.
Stage 5: collating, summarising and reporting of results
Turk and Gatchel’s21 biopsychosocial conceptual framework will guide the collating and analysis of the information from the scoping review. The prevalence of pain
will be reported as a descriptive statistic. The classification of pain will be identified descriptively as acute and/
or chronic; visceral and/or somatic; neuropathic and/
or some other classification. The pain characteristics will
be listed according to identified source of the pain (if
known), intensity, duration, quality description, location
and any associated features (eg, interference with activities of daily living). Determinants of pain will be categorised into the physical, psychological and sociocultural
domains. Similarly, pain assessment and management will
be categorised into physical, psychological and sociocultural domains.
The final scoping review will follow PRISMA-ScR guidance which outlines a stepwise framework for a comprehensive, transparent and systematic reporting of the
scoping review findings.27 A summary of key concepts
will use numerical and descriptive statistics to outline the
number of articles found, screened and included in the
scoping review using the PRISMA flow chart.27 A detailed
narrative summary of key information from the included
studies will be presented in a table format based on the
data charting form. These findings will be supported
by a narrative description outlining the key concepts
of pain classification, determinants of pain and related
pain assessments and management. The biopsychosocial
conceptual framework will facilitate the mapping of the
key concepts. The review will discuss the findings within
the context of the included literature.
Step 6: consultation with stakeholders and knowledge
translation
This review will include consultation with interprofessional clinicians involved in the direct care of patients
with advanced liver disease. Consultation provides an
opportunity to contextualise the findings from this
scoping review where the interprofessional clinicians
can provide content expertise and meaningful perspectives.25 The authors will involve members of a regional
liver network of interprofessional clinicians in Ontario,
Canada, to discuss the relevance of the scoping review
results. We will disseminate the findings through publication in a scholarly journal; local, provincial, national and
international scientific and professional conferences. The
findings from this review will inform the basis for future
pain research and the advancement of pain assessment
and management for patients with advanced liver disease.
Patient and public involvement
The development of this scoping review protocol did
not involve patients or the public. However, the findings
5
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will be shared with stakeholders (ie, clinicians, patient
representatives) for significance, feedback and contextual relevance. If patients, patient advocates, researchers
and clinicians agree to be involved in the consultation
stage, then the details of this will be reported in the final
scoping review.
Discussion
The aim of this scoping review is to identify and map
biopsychosocial factors associated with pain in adults with
advanced liver disease. The biopsychosocial model views
pain as the result of the dynamic interaction among physical, psychological and social factors. Pain is a frequent
reason for patients with liver disease to seek medical assistance and the provision of pain relief is a central task of
healthcare providers. However, pain is a common, undertreated symptom in patients with advanced liver disease
and is associated with increased healthcare utilisation.
The nature of advanced liver disease limits the use of
biologically targeted pain treatments, especially opioids,
due to impaired liver metabolism and the risk of adverse
drug reactions.22 Poor pain management in patients with
advanced liver disease demonstrates the need to explore
potentially modifiable determinants of but not limited
to the physical domain. Psychological, and social factors
comprise important additional targets for investigation
and knowledge development in our review.
Rigorous and novel methodology distinguishes our
approach from the prior reviews of pain in the liver disease
population.15 32 Our search strategy involving multiple
scholarly databases and the grey literature will provide
a more comprehensive understanding of completed
research. Turk and Gatchel’s21 theoretical framework will
offer a unique perspective into the organisation, classification and conceptualisation of pain. Moreover, by
mapping pain assessment and treatment recommendations to the biopsychosocial model, this scoping review
will identify new opportunities to align pain appraisal
and management strategies with scientific recommendations. The timing of our review is important as the global
burden of advanced liver disease is expected to rise;
therefore, the problem of pain will increase in proportion. Our approach will broaden views to the identifiable
factors associated with pain in patients with advanced
liver disease and encourage clinicians and researchers
to develop and implement multidimensional assessment
and management strategies needed for effective pain
relief in this growing population.
In summary, this scoping review will identify and map
biopsychosocial factors associated with pain in advanced
liver disease to clarify established areas of research
activity in addition to areas of research where there is
little activity. Our scoping review protocol builds on prior
research through a unique, comprehensive and theoretically informed design with key deliverables necessary
to guide innovative patient-oriented pain practice and
research investment.32 Our review will be of value to
6

the interprofessional clinical community working with
patients with advanced liver disease, funders of liver
research, as well as the larger pain community given our
rigorous application of a multidimensional pain model.
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