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Abstract: Defining cut points (CPs) for varying levels of pain intensity is important for assessing changes
in patient’s functional status, and guiding the development and evaluation of treatment options. We aimed
to summarize CPs identified in the literature for mild, moderate, and severe pain on the numeric rating scale
(NRS), and recommend optimal CPs for cancer and non-cancer patients. We searched MEDLINE and
EMBASE (inception to May 2015) for studies that used CPs to classify pain intensity on the NRS among
patients with cancer or non-cancer conditions leading to acute or chronic pain. A CP was defined as the
upper bound of a mild or moderate pain category. Of 1,556 identified articles, 27 were included for review.
Among patients with cancer pain, mild-moderate pain CPs ranged from 1 to 4 (mean, 3.5£1.08), with CP4
being the most recommended CP (80%). For moderate-severe pain, CPs ranged from 4 to 7 (mean, 6.2+0.92),
and CP6 (50%) was the optimal CPs. Among patients with non-cancer pain, mild-moderate pain CPs
ranged from 2 to 5 (mean, 3.62+0.78), and CP4 was the most frequently used CP (52.9%). For moderate-
severe non-cancer pain, CPs ranged from 4 to 8 (mean, 6.5+0.99), and CP6 (41.2%) was the most frequently
recommended CP. A wide range of CPs for mild, moderate, and severe pain categories were identified in the

literature among both cancer and non-cancer patient populations. Further studies are needed to delineate

more accurate and precise CPs for pain intensity.
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Introduction

Pain is a common and debilitating complaint that remains
a diagnostic and therapeutic challenge to clinicians. Pain is
associated with an extensive differential diagnosis that includes
cancer and non-cancer etiologies such as osteoarthritis, lower
back pain, and diabetic neuropathy (1-4). Studies have shown
that 50-90% of patients with advanced and metastatic cancer
require pain management (5-7). Regardless of etiology, pain is
a common and often distressing symptom that can significantly
impact a patient’s quality of life.

The visual analogue scale (VAS), verbal descriptor
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scale (VDS), and numeric rating scale (NRS) are three
frequently-used tools for assessing pain severity. As shown
in Figure 1, the VAS consists of a 10 cm line anchored by
terms representing the extremes of pain severity—“no
pain” and “pain as bad as it could possibly be” on which
patients record their pain intensity. The VDS allows
patients to verbally describe their pain by choosing from
a list of adjectives corresponding to different categories of
pain severity: no pain, mild pain, moderate pain or severe
pain. The NRS is an 11-point numerical scale ranging from

0 to 10, where 0 indicates no pain and 10 indicates the worst
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Figure 1 Verbal Descriptor Scale (VDS), Numeric Rating Scale (NRS), Visual Analogue Scale (VAS).

possible pain.

All three pain-rating scales have demonstrated their
validity, reliability, and applicability in research and clinical
practice (8,9). However, the NRS has been shown to be
particularly reliable especially among patients with low
health literacy (10). The NRS is also simple to score, and
can be administered both orally and in written form (10). In
comparison, the VAS may be difficult to administer to frail
patients or those with limited vision. Additionally, the VDS
are a relatively crude measure that usually lists only several
adjectives for the patient to describe their pain. Despite
these limitations, many clinicians prefer to use the mild,
moderate, and severe categorization in the VDS because
of its resemblance to our daily communication style.
Moreover, many treatment recommendations for patients
with pain are based on this simple threefold classification
(mild, moderate and severe pain). For example, the VDS is
utilized in the World Health Organization’s analgesic ladder
(11,12) and cancer guidelines by the Agency for Health
Care Policy and Research (13). For this reason, we have
chosen to evaluate this threefold VDS in this study instead
of other formats which contain more descriptive adjectives.

Establishing clear cut points (CPs) for mild, moderate,
and severe pain on the NRS is important in research and
clinical practice. Firstly, CPs can be used as a guide in
selection and initiation of pain treatment. Secondly, they
can be used to quantify changes in a patient’s functional
status and quality of life (14). Additionally, changes in pain
levels between mild, moderate, and severe pain intensity
categories may be a more clinically meaningful measure of
treatment effectiveness compared to the absolute change on
the pain severity scale (9).

Currently, there is a lack of consensus regarding the

optimal CPs for mild, moderate, and severe pain on the
NRS pain scale. Serlin ez al. (10) were the first to analyze the
NRS pain intensity ratings with respect to the interference
of pain with daily activities among patients with cancer.
The authors used CPs of 4 and 6 to define mild-moderate
and moderate-severe pain respectively. They also showed
that the relationship between pain intensity and functional
interference brought on by pain was non-linear. Hence,
changes in pain intensity of the same interval on different
parts of the NRS scale may not necessarily result in a
similar change in functional interference. Furthermore, they
suggested that, cancer pain did not begin to significantly
result in disruption of patients’ lives until it approached a
specific CP of 5. CPs has also been determined for various
chronic pain conditions, such as diabetic neuropathy,
phantom limb pain, osteoarthritis, and low-back pain
(3,4,9,15,16). Although these studies were carried out
using similar methods introduced by Serlin ez 4l (10), CPs
appeared to be highly dependent on the affected anatomic
sites and underlying illnesses.

We conducted a literature review to (I) summarize all
studies that identified CP values for mild, moderate, and
severe pain intensity on the NRS, and (II) recommend
optimal CPs for mild, moderate, and severe pain separately
among cancer and non-cancer patient populations.

Methods
Search strategy

Ovid MEDLINE and OLDMEDLINE (inception to
May 2015, week 1) and Ovid EMBASE and EMBASE
classic (inception to 2015 week 18) were searched for all
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literature pertaining to pain scale CPs among patients
with and without cancer. The search consisted of Medical
Subject Headings and keywords for pain scales and pain
measurement, CPs, and pain grading or severity.

Selection criteria

All identified studies were screened by title and abstract and
full-text articles were then reviewed for eligibility. Studies
were included if they reported NRS CPs for patients with
cancer or non-cancer conditions leading to acute or chronic
pain. Any article utilizing statistical analysis to determine
the optimal CP pair for their target patient group was
included. Non-English studies and non-original studies
(i.e., reviews) were excluded. To conduct a comprehensive
literature search, we searched the bibliographies of included
articles for relevant cross-references.

We defined CPs as the upper bound of a pain intensity
category. For example, CPs of 5 and 7 (CPS5, 7) represent
ranges of 1-5, 6-7, and 8-10 for mild, moderate, and severe
pain categories, respectively.

Data extraction and identification of CPs

Data on patient demographics and pain characteristics (i.e.,
type of pain, measure of pain, pain CPs) were extracted
from the included articles. The primary outcome was the
CP used to define categories of pain intensity on the NRS.
A secondary outcome was the functional interference caused
by pain, which was assessed in the literature using the Brief
Pain Inventory (BPI). The BPI incorporated the 11-point
NRS, where patients rate their current, worst, least, and
average pain intensity. In addition, the level of functional
interference caused by pain (e.g., general activity, mood,
walking ability, sleep, enjoyment of life, normal work, and
relations with others) was also rated by patients. In the
included studies, all possible combinations of pain intensity
CPs were then created and tested in relations to the set
of seven interference items from the BPI using different
statistical analytical approaches.

Results

We identified 1,556 articles through the original search, of
which 21 met the inclusion criteria. Reasons for exclusions
were: duplicate papers, studies providing insufficient
information, studies on other pain assessment tools, and
non-original studies. The additional search produced six
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supplementary articles. After applying the aforementioned
criteria, 27 relevant articles were selected for inclusion. Out
of these, seven publications studied patients with cancer
and twenty publications studied patients with non-cancer
conditions.

Among the included studies, 15 studies (3,4,9,10,15-25)
used multivariate analysis of variance (MANOVA),
7 studies (2,26-31) used analysis of variance (ANOVA), and
the remaining 5 studies (32-36) utilized other statistical
approaches such as generalized linear model (GLM). CPs
were identified by multivariate analysis among pain-severity
categories yielding the largest F-ratio for the between-
category effect on total pain-related interference score as
indicated by Pillai’s trace, Wilks’ Lambda, and Hostelling’s
trace F statistics.

Seven studies (10,17-19,25,32,33) investigated the CPs
between mild-moderate and moderate-severe pain in
patients with cancer. Among these seven studies, four of
them (10,18,19,32) examined patients with metastatic cancer
and three of them (18,19,32) involved patients with bone
metastasis. The remaining three studies examined patients
with generalized cancer pain (17,25,33). Table 1 summarizes
CPs used in these studies.

Seven studies (10,17-19,25,32,33) reported ten CPs, with
two studies (18,19) reporting more than one CP. For mild-
moderate pain, the CP ranged from 1 to 4. The average CP
was 3.5+1.08. The most frequently recommended CP was
4 (8 of 10 results, 80%). For moderate-severe pain, the CP
ranged from 4 to 7. The average CP was 6.2£0.92. The
most frequently used CPs was 6 (5 of 10 results, 50%).

Table 2 summarizes CPs used in studies of patients with
pain caused by non-cancer conditions. Twenty studies
(2-4,9,15,16,20-24,26-31,34-36) reported 34 CPs with
12 reporting more than one CP. For mild-moderate pain, the
CP ranged from 2 to 5. The average CP was 3.62+0.78. The
most frequently used CP was 4 (18 of 34 results, 52.9%) and
3 (10 of 34 results, 29.4%). For moderate-severe pain, the CP
ranged from 4 to 8. The average CP was 6.5+0.99. The most
frequently presented CP was 6 (14 of 34 results, 41.2%) and
7 (10 of 34 results, 29.4%).

Discussion
Cancer-related pain

For cancer-related mild-moderate pain, CP4 appears to
be the optimal CP (10,17-19,25,32). For moderate-severe
pain, CP6 or CP7 was the most frequently used CP (10,17-
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Table 1 CPs for cancer patients

Author, date and sample size Pain site and type Patient type Pain measured CPs

Serlin et al. [1995] (n=1,897) (10) Metastatic cancer (non-specific origin) Inpatient and outpatient ~ Worst pain 4,6

Paul et al. [2005] (n=160) (19) Metastatic cancer—bone metastases Outpatient Worst pain; 4,7;
average pain 4,7

Chow et al. [2006] (n=217) (32) Metastatic cancer—bone metastases Outpatient Not specified 4,7

Li et al. [2007] (n=199) (18) Metastatic cancer—bone metastases Outpatient Worst pain; 4, 6;
average pain; 4, 6;
current pain 2,6

Given et al. [2008] (n=588) (33) Solid tumors or non-Hodgkin’s lymphoma  Outpatient Average pain 1,4

Kalyadina et al. [2008] (n=148) (25) Cancer or advanced-stage hematological  Inpatient and outpatient =~ Worst pain 4,6

malignancy
Ferreira et al. [2011] (n=143) (17)  Cancer with pain Outpatient Worst pain 4,7

CPs, cut points.

19,25,32). Among the six studies, only Given et al. (33)
reported a significantly different CP (CP1, 4). The
discrepancy between results may reflect the variations in
cancer diagnoses of the target patient population. Given
et al. reported on patients with solid tumors including
non-Hodgkin’s lymphoma whereas the target population
of most of the other studies were patients with bone
metastases (18,19,32). Additionally, differences in the type
or aggressiveness of treatment may also affect the reported
CPs. Different analytical approaches may also yield
different CPs. Given et al. used a GLM while the other
cancer-related studies typically used MANOVA to generate
the optimal CPs.

Zelman er al. (4) suggested that ‘worst pain’ should be
used for CP derivation instead of ‘average pain’ and ‘current
pain’ for cancer-related pain. This is because in patients
with cancer, especially with advanced metastatic disease,
‘worst pain’ often exacerbates acutely as breakthrough
pain. These events are often indicators of the severity and
progression of the disease. The level of ‘worst pain’ can
also signify the effectiveness of analgesic medications.
Subgroup analysis of only studies that investigated CPs for
‘worst pain’ (10,17-19,25) yielded similar results, CP4 for
mild-moderate, and CP6 or CP7 for moderate-severe pain.
However, breakthrough pain and acute exacerbation can
be confounding factors in complicating the overall cancer-
related pain experienced by the patient. The use of worst
pain CPs for cancer-related pain should be investigated in
future studies.

© Annals of Palliative Medicine. All rights reserved.

Non-cancer pain

For non-cancer pain, average pain levels may better reflect
patients’ daily experience with functional and emotional
interference. Zelman et 4l. (4) proposed that ‘average pain’
should be used to derive CPs. Among the 20 included
studies, 14 (2-4,9,15,16,20-22,26,28-30,34) reported a total
of 19 average pain CPs of the average pain scale, with some
studies reporting multiple CPs. Subgroup analysis showed
that for mild-moderate pain, the CP ranged from 2 to 5, and
CP3 and CP4 contributed to the majority (15 of 19 results,
78.9%) of CPs. The moderate-severe CP ranged from 4 to 8,
and CP6 and CP7 contributed to the majority of CPs (14 of
19 results, 73.7%). Again, the use of average pain CPs for
non-cancer pain should be evaluated further.

Numerous studies (19,26) reported a variety of CPs
depending on the disease, pathophysiology, and mechanism
of pain. Neuropathic pain occurs when there is actual
damage or compression of the nerves or the central nervous
system. This contrasts with nociceptive pain which is
caused by the activation of pain receptors when there is
damage of non-neural tissues (37). Among the 20 studies on
non-cancer patients, there are only seven studies that
included neuropathic pain on an average pain scale including
phantom limb pain, diabetic peripheral neuropathy, spinal
cord injury, multiple sclerosis and trigeminal neuralgia.
Subgroup analysis of these seven studies (3,9,15,26,28-30)
yielded a narrow range of CPs. The mild-moderate CP
ranged from 2 to 4, with CP3 contributing to 4 of 7 studies
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Table 2 CPs for non-cancer patients

Author, date and sample size Pain site and type Patient type Pain measured CPs

Jensen et al. Phantom limb pain; back pain; general pain Outpatient Average pain 4,7;4,6;

[2001] (n=205) (9) 3,6

Zelman et al. Lower back pain; osteoarthritis Outpatient Average pain 5,8;5,7

[2003] (n=194) (4)

Turner et al. Work-related low back pain Outpatient Average pain 4,6

[2004] (n=2,183) (2)

Mendoza et al. Post-coronary artery bypass graft surgery Inpatient Worst pain 3,6

[2004] (n=462) (23)

Zelman et al. Diabetic peripheral neuropathy Outpatient Worst pain; 3,6;3,6

[2005] (n=255) (3) average pain

Fejer et al. Neck pain Community residents  Average pain; 4,6;4,7

[2005] (n=1,385) (22) worst pain

Palos et al. Any acute or chronic pain recalled Community-dwelling ~ Worst pain 4,6

[2006] (n=287) (36) adults

Dihle et al. Post-hip or knee replacement surgery —3" Inpatient Average pain; 4,5;4,7

[2006] (n=77) (21) post-operation day worst pain

Hanley et al. Spinal cord injury with chronic pain Outpatient Average pain; 3,7;3,6

[2006] (n=481) (30) worst pain

Jones et al. General pain Nursing home Worst pain 4,6

[2007] (n=135) (35) residents

Kapstad et al. Osteoarthritis of hip; osteoarthritis of knee Outpatient Average pain 4,6;4,7

[2008] (n=353) (16)

Hoffman et al. Diabetic peripheral neuropathy Outpatient Average pain 3,6

[2010] (n=401) (15)

Forchheimer et al. Traumatic spinal cord injury Inpatient Average pain 3,6

[2011] (n=6,096) (29)

Gerbershagen et al. Postoperative pain— 1% post-operation day Inpatient Average pain; 2,4;4,7

[2011] (n=435) (34) (general, trauma, oral, maxillofacial surgery) worst pain

Alschuler et al. Multiple sclerosis Outpatient Average pain; 2,5;4,7

[2012] (n=236) (26) worst pain

Brown et al. Chronic pain Community-dwelling  Average pain 3,6

[2012] (n=219) (20) adults

Hirschfeld et al. Constant pain; chronic daily headache; Outpatient-children/  Not specified 5, 8; 4, 8;

[2013] (n=2,249) (31) chronic daily musculoskeletal pain; adolescents 2,8;4,8
whole sample

Alschuler et al. Post-traumatic stress disorder with chronic Veterans Current pain 4,7

[2014] (n=198) (27) musculoskeletal or neurological pain

Zalon et al. Post-abdominal surgery Inpatient and Worst pain 3,5

[2014] (n=192) (24) outpatient

Brailo et al. Non-dental orofacial pain including trigeminal ~ Outpatient Average pain 4,7;4,8

[2015] (n=245) (28)

neuralgia; trigeminal neuralgia

CPs, cut points.
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(57.1%) (3,15,29,30). Moderate-severe CPs ranged from
5 to 8, with CP6 being the most commonly reported CP
(3 of 7 studies, 42.9%) (3,15,29). There were eight studies
(2,4,9,16,21,22,28,34) that reported CPs for nociceptive
pain on an average pain scale including patients suffering
from back and neck pain, osteoarthritis of knee and hip,
non-dental orofacial pain and postoperative pain. Among
these eight studies, the mild-moderate CP ranged from
2 to 5, with CP4 contributing to 7 of 10 CPs (70%), and
the moderate-severe CPs ranged from 4 to 8, with CP6
contributing to 4 of 10 CPs (40%).

Numerous factors could have contributed to the
variability in the reported CPs. Firstly, patient populations
varied in terms of inpatients or outpatients. Secondly, using
a different pain scale (average and worst pain) will also
produce different CPs. As mentioned above, some studies
have suggested that ‘average pain is more appropriate
for measuring chronic pain, while ‘worst pain’ is a better
measure for unstable pain. Furthermore, different CPs
could reflect different etiologies of pain (neuropathic versus
nociceptive pain). Even with the same pathophysiology (e.g.,
osteoarthritis), various pain sites (e.g., knee and hip) may
also influence the CPs. Finally for the same anatomic pain
site, differences in disease stage/progression or treatment
(e.g., joint replacement surgery and non-steroidal anti-
inflammatory drugs) could yield different CPs (4,16).

Since the CPs chosen were tested in relation with the
interference items from the BPI, the extent of functional
or emotional interference caused by a certain kind of
pain could also impact the resultant CPs. For example,
trigeminal neuralgia is often described as one of the most
painful and distressing conditions (38). Pain and discomfort
in the facial region can cause significant interference with
daily function and quality of life by affecting speech, eating,
sleeping, and other important function. Hence, the CPs for
trigeminal neuralgia would be expected to be lower than
other conditions that are associated with less functional
interference. The extent of interference also depends on
personal pain tolerance and situational necessity. Finally,
differences in study methodology and statistical testing
could affect the generation of CPs. Most studies only tested
combinations of CPs which were believed to be the most
reasonable in order to save time; this may have limited the
possibility of other outcomes.

To our knowledge, this is the first comprehensive review
of studies examining pain severity CPs for the NRS for both

patients with cancer and non-cancer conditions. Together
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with the already existing guidelines and research, the
resulting CPs are all based on optimal group boundaries and
may not be the best CPs to represent individual patients.
Future investigations would benefit from larger and more
diverse patient populations to explore the different CPs on
the pain intensity scale for patients with cancer and non-
cancer pain. Additional studies are required to determine
whether the establishment of CPs for pain severity should
be based on the specific components of pain problem
being investigated (persistent stable pain versus persistent
pain with breakthrough crisis) or the etiology of the pain
problem (neuropathic versus nociceptive versus pain with
mixed etiology). Future studies should also analyze both
average and worst pain scores to determine the optimal
CPs specific to each disease on that certain pain scale.
Longitudinal studies should also be carried out to evaluate
the stability of these CPs over time to determine if they can
be used practically in clinical practice. In addition, a wider
range of CP combinations should be tested and analyzed
using standardized statistical tools to generate more
meaningful comparisons across studies.

Conclusions

Establishing optimal CPs for varying levels for pain
intensity is important for assisting clinicians in the
development and evaluation of treatment options. A wide
range of CPs for mild, moderate, and severe pain categories
were identified in the literature among both cancer and
non-cancer patients populations. However, the majority
of cancer studies recommended CP4 for mild-moderate
and pain and either CP6 or CP7 for moderate-severe pain,
while most non-cancer studies recommended CP4 and CP6
as optimal CPs for mild-moderate and moderate-severe
pain. These CPs are to be selected and used with caution
in daily clinical practice based on different patient groups
and pain etiologies. Further studies are needed to delineate
more accurate and precise CPs for pain intensity among
specific patient populations.
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