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Abstract

Background. Patients undergoing hemodialysis frequently report pain with multifactorial causes,
not limited to that experienced directly from hemodialysis treatment. Their pain may be nocicep-
tive, neuropathic, somatic or visceral in nature. Despite this, pain in this population remains
under-recognized and under-treated. Although several tools have been used to measure pain in
patients undergoing hemodialysis as reported in the literature, none of them have been validated
specifically in this population. The objective for this review was to compare and contrast these pain
assessment tools and discuss their clinical utility in this patient population.

Methods. To identify pain assessment tools studied in patients undergoing hemodialysis, a litera-
ture search was performed in PubMed and Medline. An expert panel of dialysis and pain clinicians
reviewed each tool. Each pain assessment tool was assessed on how it is administered and scored,
its psychometric properties such as reliability, validity and responsiveness to change, and its clinical
utility in a hemodialysis population. Brief Pain Inventory, McGill Pain Questionnaire, Pain Manage-
ment Index, Edmonton Symptom Assessment System, Visual Analogue Scale and Faces Pain Scale
were evaluated and compared.

Results. This assessment will help clinicians practicing in nephrology to determine which of these
pain assessment tools is best suited for use in their individual clinical practice.
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Introduction

Patients undergoing hemodialysis frequently report pain
[1-3], and their pain tends to be moderate to severe in
nature [1]. Despite this, there is evidence to show that pain
in this population is inadequately managed. In a cohort of
Canadian hemodialysis patients, 75% were found to have
ineffective pain control [1]. The Dialysis Outcomes and Prac-
tice Patterns Study (DOPPS) found that analgesic use de-
creased in spite of increasing prevalence of pain, which
suggests possible under-prescribing [4]. Furthermore, a
recent systematic review found that the rate of effective
pain control in patients with end-stage renal disease varies
from 17 to 38%, with up to 84% of patients with significant
pain receiving no analgesia [5]. These studies highlight the
need for timely identification, assessment and manage-
ment of pain in patients undergoing hemodialysis. Potential
barriers to adequate pain management and assessment
include patient under-reporting of pain, fear of addiction
and adverse effects, lack of staff time and training and
language [6].

It is important to note that pain experienced by the
hemodialysis population tends to be multifactorial—in-
cluding nociceptive, somatic, visceral, neuropathic and

complex regional pain syndromes [1]. The etiology of pain
in this group is not restricted to pain related to the hemo-
dialysis treatment alone [1], but may also be a conse-
quence of primary renal disease (e.g. polycystic kidney
disease), renal failure (e.g. renal osteodystrophy, calciphy-
laxis) or other comorbidities such as diabetes, arthritis or
vascular disease. Therefore, routine use of pain assess-
ment tools that evaluate characteristics and severity of
pain along with the functional disability caused by pain is
crucial in developing effective pain management strat-
egies and to monitor the safety and effectiveness of pain
treatments [7].

As reported in the literature, several pain assessment
tools have been used in the dialysis population to
measure pain including the Brief Pain Inventory (BPI) [8-
10], McGill Pain Questionnaire (MPQ) [1, 8, 11-14], Pain
Management Index (PMI) [1, 11] and Edmonton Symptom
Assessment System (ESAS) [14, 15]. Of these, the only tool
that has been validated in hemodialysis population is the
modified ESAS (mESAS) [15, 16], which includes a visual
analoge scale (VAS) to assess pain as a part of a more
comprehensive global patient assessment. In order to
select an appropriate pain assessment tool for
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implementation into clinical practice, this paper seeks to
compare and contrast the content, ease of administration
and psychometric properties of these selected pain as-
sessment tools and discuss their clinical utility in patients
undergoing hemodialysis.

Materials and methods

To identify pain assessment tools studied in patients un-
dergoing hemodialysis, a literature search was performed
in PubMed and Medline using the MeSH terms ‘pain’, ‘as-
sessment’ and ‘dialysis or hemodialysis’. Clinical trials and
reviews were retrieved as sources of information. The ref-
erence lists of retrieved articles were also reviewed. This
led to the identification of four multi-item tools: BPI, MPQ,
PMI and ESAS. A mESAS has been validated for global as-
sessment in patients undergoing hemodialysis. The PMI
reflects the congruence between a patient’s reported level
of pain assessed by a variety of pain assessment tools and
the potency of prescribed analgesics [16]. It was, there-
fore, excluded from this review. After discussion with
experts including dialysis pharmacists (M.B. and K.C.) and
a pain pharmacist (L.M.), it was decided that the BPI and
MPQ would be included in our review based on guideline
recommendations, ease of use in practice and evidence
for reliability and validity. The VAS and Faces Pain Scale
(FPS) were also subsequently included in our review
because their pictorial bases of pain assessment lend well
to their use and administration in a multilingual and
multicultural population of varying literacy levels. There-
fore, the pain assessment tools that were identified for
review include VAS, FPS, BPI and MPQ. Although the
mMESAS has been validated in hemodialysis, pain assess-
ment using a VAS represents only one part of this global
assessment tool.

Once the assessment tools to be reviewed were fina-
lized, another literature search was performed in Medline
using the MeSH terms ‘pain assessment’ or ‘pain measure-
ment’, in combination with the titles of individual pain as-
sessment tools, e.g. ‘pain assessment.mp. or exp Pain
Measurement’ [and] ‘Brief Pain Inventory’. This search was
limited to studies published in English. Clinical trials and
reviews that investigated properties of selected pain as-
sessment tools were retrieved. The reference lists of re-
trieved articles were also reviewed. This review contains a
summary of each pain assessment tool, which includes a
brief description of how it is administered and scored, its
psychometric properties such as reliability, validity and re-
sponsiveness to change and its clinical utility in a hemodi-
alysis population.

Results

Visual Analoge Scale

Description. The VAS is a 1D tool that assesses global pain
intensity [17] and is widely used for both clinical and
research purposes. It consists of a simple horizontal or
vertical line usually 100 mm in length, as shown in Figure 1

No | | Pain as bad
pain | | asitcould be

Fig. 1. Visual Analog Scale. Adapted from Haefeli et al. [18].

C. Upadhyay et al.

[18]. It is anchored at its extremes by two verbal descrip-
tors—‘no pain’ at one end, and ‘worst pain possible’ at the
other [19, 20].

Number of items on scale: one.

Administration. This tool is comprised of a self-completed
questionnaire where patients are asked to place a line per-
pendicular to the VAS line at a point representing their
global pain intensity [20]. It requires minimal instruction
and can be completed within 1 min [21].

Scoring. The distance from the anchor of ‘no pain’
to the indicated mark is measured using a metric ruler
[20]. The reported score may range from 0 to 100 mm,
with a higher number indicating higher intensity of pain.
Scores of 0-4 mm indicate no pain, 5-44 mm mild pain,
45-74 mm moderate pain and scores >75 mm indicate
severe pain [22].

Types of pain assessed. Acute, chronic, nociceptive and
neuropathic [17, 23, 24].

Psychometric information. The VAS has shown good
reliability [23] but it tends to be lower among illiterate
patients as demonstrated in one study in patients with
arthritis [24]. It has shown excellent validity in patients
with acute or chronic, cancer- or noncancer-related pain
[17]. It has also shown high correlation rates with other
pain scales [23, 25]. The horizontal and vertical versions of
VAS are also highly correlated [26]. It is a sensitive tool to
measure changes in intensity of pain [25]. According to
patient-reported pain relief, changes of 10 mm or 15% on
the VAS are correlated with ratings of ‘little relief, and
changes of 20-30 mm or 35-40% with rating of ‘some
relief [22].

Clinical utility. The VAS is a rapid assessment tool and
is adaptable to a wide range of settings, including hemo-
dialysis. The graphic basis of VAS makes it a simple tool
to use in a multicultural and multilingual population.
However, limitations include: no information about other
dimensions of pain, current pain treatments and their ef-
fectiveness, no differentiation between different types of
pain and no information regarding functional interfer-
ence. Older pain patients may have difficulty in under-
standing how to use this tool [20, 27] and may need
additional supervision to assist in its completion.

How to obtain. VAS is readily available in public domain
with no associated cost [21, 28], and can also be easily
created.

Faces Pain Scale

Description. FPS is a 1D tool that assesses global pain in-
tensity with the help of facial expressions. It consists of
seven line-drawn, gender-neutral faces presented in a
horizontal format [29]. To avoid confounding of affective
distress with pain intensity [30], a revised version FPS-R
was engineered [31] with faces without smiles and/or
tears. The FPS-R also reduced the number of faces to six to
allow metric scoring [31] as shown in Figure 2 [32] and is
available in many languages [32]. This review will focus on
FPS-R.

Fig. 2. Faces Pain Scale—revised. Permission for reprint pending [32].
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Number of items on scale. One.

Administration. This tool is a self-completed questionnaire
where a patient is asked to select one of six faces that
best represents the intensity of the patient’s pain. It re-
quires minimal instruction and can be completed within 1
min.

Scoring. Each face corresponds to a numeric score (0, 2, 4,
6, 8, 10) [32]. The numeric score corresponding to the face
selected by the patient is recorded as a measure of pain
intensity. The score may range from 0 to 10, with a higher
number indicating higher intensity of pain.

Types of pain assessed. Acute and chronic pain, including
noncancer-related pain [32-35].

Psychometric information. FPS-R has previously been vali-
dated in the pediatric pain population [32] but has also
demonstrated strong reliability in adult populations with
acute and chronic noncancer-related pain [30], including
older adults with cognitive impairment [33]. FPS-R shows
good validity and high correlation rates when compared
with a variety of other pain assessment tools [30, 33, 34]
including the VAS [33, 34]. An electronically administered
version of the FPS-R has also been validated for use in hos-
pitalized children [35] but remains to be validated in an
older population. It has also been shown to have accept-
able responsiveness to changes in pain intensity albeit
lower when compared with other pain assessment tools
like VAS [34]. This may be in part due to the smaller
number of response options that FPS-R provides when
compared with other pain assessment tools.

Clinical utility. Like the VAS, FPS-R is a rapid assessment
tool and is adaptable to a wide range of settings. The
graphic basis of FPS-R and availability of instructions in
foreign languages makes it a simple tool to use in a multi-
cultural and multilingual population, including older
adults with cognitive impairment. An electronically admi-
nistered version of the FPS-R is also available. These
factors may help to ease the burden of administration.
Limitations include: no information about other dimen-
sions of pain, current pain treatments and their effective-
ness, no differentiation between different types of pain
and no information regarding functional interference. As
previously mentioned, these form important considera-
tions for clinicians to decide the type and aggressiveness
of required pain management strategies.

How to obtain. FPS-R can be used in its unaltered form
without prior permission for clinical, educational or re-
search purposes [32]. Permission to use for other purposes
and/or to make changes to FPS-R must be obtained from
the International Association for Study of Pain, accessible
online at www.painsourcebook.ca.

Brief Pain Inventory

Description. The BPI assesses multiple aspects of pain in-
cluding pain intensity, interference from pain with daily
activities, location of pain and effectiveness of treatments
received for pain. Although it was previously validated
only in cancer pain, it has now been validated in several
chronic nonmalignant pain populations [36]. BPI is avail-
able in many versions, including the traditional longer
form which includes more pain descriptors but is more
cumbersome to use, and the BPI short form (SF-BPI)
which is more widely used [37]. The SF-BPI also has the
most number of foreign language translations [28, 37].
Our review will focus on the SF-BPI.
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Number of items on scale. Fifteen [37].

Administration. This tool is administered as a self-com-
pleted questionnaire or an interview [37] which asks the
patient to record the presence, distribution and severity of
their pain. It provides an opportunity for the patient to
record their worst, least and average pain typically over
the prior week, and the level and type of functional dis-
ability caused by pain. It also allows supplemental infor-
mation to be recorded like treatments being currently
received for pain management and their effectiveness in
relieving pain. The SF-BPI can be completed within 5 min
[371.

Scoring. Four items in the pain intensity section of SF-BPI
are scored from 0 (no pain) to 10 (worst pain possible),
and the seven items in the functional interference section
are scored from O (no interference) to 10 (complete inter-
ference). A pain severity score is calculated from the mean
of four pain intensity items and a pain interference score
is calculated from the mean of seven pain interference
items [37]. These scores provide information about pa-
tient’s pain along with single-item questions described
above.

Types of pain assessed. Acute, chronic, nociceptive and
neuropathic [28, 36, 38, 39].

Psychometric information. The reliability of the SF-BPI has
been demonstrated [38, 40] and ranges from 0.83 to 0.87
for pain severity and 0.84 to 0.93 for functional interfer-
ence [40] in patients with osteoarthritis. Construct validity
for the SF-BPI has been supported in assessment in
chronic pain populations such as osteoarthritis [28, 36],
multiple sclerosis [36] and diabetic neuropathy [36, 39] as
well as acute postoperative pain [38]. It has also shown re-
sponsiveness in detecting improvement with analgesic
use [40].

Clinical utility. The SF-BPI has been validated in the most
number of foreign languages and hence has excellent
utility in a multicultural and multilingual population. It
has also been validated in cancer populations and import-
antly many noncancer chronic pain populations, including
neuropathic pain. This is a crucial aspect for assessing
pain in patients undergoing hemodialysis because of the
diverse nature and etiology of their pain. It provides add-
itional information in the form of current treatments
being undertaken for pain management and their effect-
iveness, which makes it a useful follow-up assessment
tool once treatments have been started. However, it takes
longer to complete than the above tools. Moreover, it does
not include items like the quality of pain experienced by
patients, which may be essential in differentiating between
the different etiologies of pain. Although it gathers infor-
mation about the effectiveness of pain treatments being
administered, it does not give patients an opportunity to
comment on their tolerability. Finally, it has been shown
[41] that administering a self-completed questionnaire
without prior discussion about pain may hinder patients’
ability to assess their own pain, especially in older adults.
Patients undergoing hemodialysis tend to be older and
hence may require more assistance in completing this
questionnaire.

How to obtain. The use or reproduction of BPI requires
prior consent from its copyright holders [37]. Consent can
be obtained by contacting Cleeland and associates via
e-mail at symptomresearch@mdanderson.org or via mail
through: the Department of Symptom Research, Attn:
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assessment Tools, The University of Texas MD Anderson
Cancer Center, 1515 Holcombe Boulevard, Unit 1450,
Houston, TX 77030, USA. Permission to use BPI for non-
funded academic research or individual clinical practice is
not associated with any charges. However, its use in com-
mercial or funded academic research is associated with
charges [37].

McGill Pain Questionnaire

Description. MPQ is a multidimensional tool for pain
assessment, and primarily consists of three major classes
of pain descriptors—sensory, affective and evaluative
[42]. The traditional version of MPQ consists of 78 pain
descriptors categorized into 20 groups. However, this can
prove to be lengthy and inconvenient [43]. Our review will
focus on the short form of MPQ, SF-MPQ, which consists of
15 pain descriptors (11 from sensory and 4 from evalu-
ative aspects of pain), a VAS for assessing average pain in-
tensity and a verbal descriptor scale for assessing current
pain [42].

Number of items on scale. Fifteen.

Administration. It is administered as a self-completed
questionnaire which asks the patient to rate each of the
15 pain descriptors as none, mild, moderate or severe.
It also allows the patient to record their present and
average pain intensity. The SF-MPQ can be completed
within 5 min [43].

Scoring. Pain descriptors are self-rated by the patient ac-
cording to intensity level (0=none, 1 =mild, 2=moderate
and 3 =severe). Three pain scores are derived from the
sum of the intensity rank values of the words chosen for
sensory, affective and total descriptors and may range
from 0 to 45 [43]. Scores on present pain intensity range
from O to 5 [43] and on VAS as described above. A higher
score indicates more pain.

Types of pain assessed. Acute, chronic, musculoskeletal,
neuropathic and non-neuropathic [44-48].

Psychometric information. SF-MPQ demonstrates excellent
reliability [49] in nonmalignant chronic pain populations
including osteoarthritis [44] and neuropathic pain [45]. It
has also shown to be a reliable tool when administered
electronically [46]. Both concurrent and criterion validity
for SF-MPQ has been shown when compared with the
traditional longer version of MPQ [47]. It has also been
shown to be responsive to change with pharmacological
and nonpharmacological treatments [43] in different
groups of patients [49], including patients with neuropath-
ic [45] and musculoskeletal pain [48].

Clinical utility. SF-MPQ has been validated in many lan-
guages [45, 47, 50] and can hence be used in a multicul-
tural and multilingual population. It has been shown that
the meaning of pain descriptors and intensity ranking
scale is easily understood by patients [43]. It has been
validated in neuropathic and non-neuropathic chronic
pain populations, including cancer- and noncancer-related
pain. Hence, it can prove to be useful in patients undergo-
ing hemodialysis who present with diverse etiologies and
presentations of pain. Furthermore, the availability of a
reliable electronically administered version of SF-MPQ has
enhanced the convenience of its use and administration.
However, it does not include information regarding func-
tional interference caused by pain, treatments being
received for pain or effectiveness and safety of these
treatments. It also takes longer to complete when
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compared with the VAS and the FPS-R. It has been shown
that lack of familiarity with the multiple pain descriptors
in the questionnaire hinders the completion rate [44]. This
may necessitate increased supervision and guidance
among new users of SF-MPQ. Although patients are able
to report the intensity of their pain, they are unable to
report its frequency.

How to obtain. MPQ can be obtained at no charge from its
developer via mail through Ronald Melzack, PhD, Depart-
ment of Psychology, McGill University, 1205 Dr Penfield
Avenue, Montreal, Quebec, Canada H3A 1B1, and online at
www.qolid.org after paying a membership fee [51].

Discussion

Several tools that may be used for pain assessment in pa-
tients undergoing hemodialysis have been reviewed here.
Each tool has its own strengths and limitations for use in
this pain population. The VAS and FPS-R are 1D tools that
assess global pain intensity. They are rapid assessment
tools and easy to administer and score. Both are available
with instructions in multiple languages, which make them
useful in multicultural and muiltilingual population. How-
ever, neither is a comprehensive pain assessment tool
because they lack information regarding other dimensions
of pain, quality of pain and pain treatments being adminis-
tered. In contrast, the SF-BPI and SF-MPQ are multidimen-
sional, more comprehensive pain assessment tools but take
longer to complete. Both are widely used for research and
clinical purposes. They are also available in multiple lan-
guages for use in diverse populations. The SF-BPI, unlike
SF-MPQ, allows patients to record information about pain
treatments being administered and their effectiveness in
relieving pain. This allows clinicians to both, monitor pain
management and make changes to treatments as appro-
priate. On the other hand, SF-MPQ allows patients to
record the quality of their pain unlike the SF-BPI. This may
help clinicians differentiate between neuropathic and
nociceptive pain, which will ultimately guide the choice of
pain treatment.

This review is the first of its kind in nephrology to inform
clinicians of the strengths and limitations of selected pain
assessment tools for patients undergoing hemodialysis.
Although none of these tools have been validated in pa-
tients undergoing peritoneal dialysis, their clinical utility
can be hypothesized to be equally true in peritoneal dialy-
sis. Clinicians can use this information to help them deter-
mine the most appropriate tool to implement in their
individual clinical practices. It is hoped that with imple-
mentation of routine pain assessments, identification and
treatment will improve for patients in pain undergoing
hemodialysis.

Conflict of interest statement. None declared.
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