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Abstract

Purpose—To identify the cutoffs that are most suitable for classifying average and worst pain 

intensity as being mild, moderate, or severe in young people with physical disabilities.

Method—Survey study using a convenience sample of 113 young people (mean age = 14.19; 

SD= 2.9; age range: 8–20) with physical disabilities (namely, spinal cord injury, cerebral palsy, 

spina bifida, limb deficiency (acquired or congenital), or neuromuscular disease).

Results—The findings support a non-linear association between pain intensity and pain 

interference. In addition, the optimal cutoffs for classifying average and worst pain as mild, 

moderate, or severe differed. For average pain, the best cutoffs were: 0–3 for mild, 4–6 for 

moderate and 7–10 for severe pain, whereas the optimal classification for worst pain was 0–4 for 

mild, 5–6 for moderate, and 7–10 for severe pain.

Conclusions—The findings provide important information that may be used to help make 

decisions regarding pain treatment in young people with disabilities and also highlight the need to 

use different cutoffs for classifying pain intensity in young people with disabilities than those that 

have been suggested for adults with chronic pain.
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INTRODUCTION

Chronic pain is common in young people with physical disabilities, and can have a profound 

negative impact on their functioning and quality of life (1–3). In order to help address this 

problem and guide treatment decisions, clinicians need valid and reliable measures of pain 

for use in young people with disabilities. It is also important that clinicians and researchers 

understand the meaning and clinical significance of the specific ratings derived from those 

measures.

The pain domain most commonly assessed in research and clinical practice is pain intensity 

(4). The most common strategy for assessing this domain in youth is with the use of 

unidimensional scales, such as the numerical rating scale (NRS) or the FACES scale. These 

measures are flexible in that they can be administered verbally (5), via a paper-and-pencil 

format (6), or more recently via electronic devices (7). The scores from these measures, 

however, do not have an intrinsic meaning of their own (8). This is a critical problem when 

health care professionals need to make decisions based on the ratings that are provided by 

patients on these scales, because most clinical guidelines make treatment recommendations 

based on classifications of pain intensity that do not have a clear cut association with pain 

intensity ratings. For example, the cancer guidelines developed by the World Health 

Organization (9) base treatment recommendations on a patient’s category of pain intensity 

(i.e., mild, moderate, and severe pain). Thus, a critical question can be stated as follows: 

What are the specific pain rating scores that best represent mild, moderate, and severe pain?

In order to address this problem, Serlin and colleagues (10) suggested three cut-off points 

for the 0–10 NRS based on the impact of pain on functioning, as measured by the Brief Pain 

Inventory (11–12). In their study using a sample of adults with cancer pain, they found a 

nonlinear association between pain intensity ratings of patients’ worst pain and pain 

interference, and determined that ratings between 0 and 4 (in a 0–10 NRS scale) best 

represented mild pain; 5 to 6 best represented moderate pain and 7 to 10 best represented 

severe pain.

Many studies have replicated these findings in other samples of adults with chronic pain 

(e.g., 13–14), although others have reported different cutoffs in different pain samples. For 

example, in a study with persons who had undergone a lower limb amputation, in which 

participants were asked to report their overall (i.e., not worst) pain, average back pain and 

average phantom limb pain, Jensen and colleagues (15) replicated Serlin and colleagues’ 

results for back pain, but not for overall pain or average phantom limb pain. In short, 

although there are some similarities across pain populations (e.g., scores of 8 or higher are 

almost always labeled as severe pain, and scores of 2 or lower are almost always labeled as 

mild pain; (16), the cutoffs that are deemed to be the most appropriate for classifying pain 

intensity as mild, moderate, and severe appear to depend, at least in part, on the pain 

population that is being studied.

In addition, some recent studies have demonstrated that the most appropriate cutoffs also 

varies as a function of the pain intensity domain that is being rated (17). For example, 

slightly different cutoffs have been reported in patients with neck pain between average and 
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worst pain; that is, 0–3, 4–6, and 7–10 for average pain, and 0–3, 4–7, and 8–10 for worst 

pain (18). Different cutoffs as a function of average and worst pain have also been found in a 

sample of veterans with chronic pain (0–3, 4–6, and 7–10 versus 0–3, 4–7, and 8–10, (19) 

and in a sample of individuals with multiple sclerosis with chronic pain (0–2, 3–5, and 6–10 

versus 0–4, 5–7 and 8–10; (20). In general, this research has found that pain intensity levels 

for worst pain need to be slightly higher than those for average pain in order to be classified 

as moderate or severe pain.

To our knowledge, only one study has examined the most appropriate cutoffs for classifying 

scores on 0–10 NRSs in youth (21). The results of this study with a heterogeneous sample of 

children with chronic pain suggested that children may use or view NRS ratings somewhat 

differently than adults. Specifically, they found that for ratings of worst pain (these authors 

used the term “maximal pain”), cutoffs of 0–3, 4–7, and 8–10 (on the 0–10 NRS) were 

optimal for classifying mild, moderate and severe pain. These preliminary findings have yet 

to be replicated in additional samples of young people with chronic pain. Moreover, to our 

knowledge, no one has yet determined what the optimal cutoffs would be for young people 

with physical disabilities, a group that often has chronic pain (1–2, 22).

At this point, then, it is not clear which cutoffs might be most appropriate for young people 

with disabilities and chronic pain. Thus, the aim of the current study was to identify the 

cutoffs that are most suitable for classifying both average and worst pain intensity as mild, 

moderate, or severe in this specific population. In particular, we were interested in 

determining whether the cutoffs identified in this sample of youths would be similar or 

different from those that have been found in adults with physical disabilities (16, 20, 23), or 

in the previous study involving children (21). Based on available studies cited above 

indicating that cutoffs in adults differed between those with and without physical disabilities, 

we hypothesized that the cutoffs we would identify for these young people with disabilities 

and pain would be different from those identified for youth with headaches or chronic 

musculoskeletal pain problems.

METHODS

Participants

The study participants came from a group of 113 young people with physical disabilities 

who had completed a survey about pain. A number of related papers have been published 

using data from this survey (2, 22, 24–26), but none of the previous articles addressed the 

study questions included here. In order to participate in the original survey, participants 

needed to: (1) have a diagnosis of spinal cord injury, cerebral palsy, spina bifida, limb 

deficiency (acquired or congenital), or neuromuscular disease; (2) have a chronological age 

of 8-to-20 years old; (3) have no more than mild cognitive impairment; and (4) be able to 

understand and speak English. In addition, participants for the current analyses must have 

indicated that they have a pain problem other than one associated with a minor acute injury 

or illness, in the three months prior to the interview.
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Procedures

Study participants were recruited from different sources and with different techniques 

including mailing from clinics, word of mouth, and contacts with a summer camp sponsored 

by the Muscular Dystrophy Association (USA). Potential participants who were 17 years old 

or younger gave informed assent or written consent to participate, and their parents or 

guardians gave written consent. Participants who were 18 years old or older provided written 

consent. Following informed consent, the participants were interviewed either in person 

(when possible) or via telephone. All of the study procedures were approved by the 

Institutional Review Board at the Children’s Hospital and Regional Medical Center (Seattle, 

WA; USA).

Measures

Participants were administered a structured interview that assessed a number of pain-related 

and quality of life domains. The data from the interviews used in the current analyses asked 

for demographic/descriptive information, as well as information regarding the participants’ 

average and worst pain intensity and pain interference. Participants and their parents were 

asked to indicate their sex and age, and to confirm their diagnosis. Two 0–10 NRS were then 

used to assess 7-day recalled average and worst pain intensity by choosing a single whole 

number between 0 (“No Pain”) and 10 (“Pain as bad as could be”). Such rating scales have a 

great deal of evidence supporting the validity and reliability of their scores (4, 6), including 

in children as young as 6 years old (27).

To assess pain interference, we used a modified version of the Brief Pain Inventory (BPI; 

11–12). One of the modifications involved revising the interference with walking item to ask 

about interference with “mobility (ability to get around)” which made it possible for all of 

the participants – including those who are not able to ambulate independently – to respond 

to this item. We also added three items to assess the extent to which pain interference with 

daily activites is important to individuals with disabilities. These included items that assess 

pain interference with “self-care (taking care of your daily needs)”, “recreational activities” 

and “social activities”. Scores from the 10-item version of the BPI used in this study 

demonstrated excellent reliability, as indicated by a Cronbach’s alpha of 0.90.

Data Analyses

We first computed descriptive statistics including the mean, standard deviation, and range of 

the ages, and the numbers and percentages of the sex, and diagnoses of the study participants 

to describe the sample. We then examined the meaning of different levels of pain intensity 

with respect to its effects on daily activities using three sets of analyses. First, we computed 

the means of the total BPI pain interference score for each NRS rating of average and worst 

pain and plotted them in order to allow for a visual inspection of the nature of the 

association between pain intensity and pain interference in the sample. Next, with the same 

procedures used by our group and others to examine the meaning of different pain intensity 

levels in adults (e.g., 10, 15–16, 18–20, 28–30) we computed the F values associated with 

ANOVA comparisons in BPI means between groups of participants based on different 

cutoffs for mild, moderate, and severe pain. As it has been the standard in this research, we 

labeled the different methods of classification based on the upper levels of the mild and 
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moderate categories. So, for example, a “CP [cutpoint (CP)] 3,6” label was used when mild 

pain was defined as NRS ratings from 0 to 3, moderate pain from 4 to 6, and severe pain 

from 7 to 10. As we did in our most recent paper on this issue (20), we compared six 

possible classification strategies: CP 3,6; CP 3,7; CP 4,6; CP 4,7; CP 2,5; and CP 3,5.

RESULTS

Description of the study sample

Demographic and descriptive information for the 113 study participants is presented in Table 

1.

Means of pain interference scores as a function of pain intensity

Table 2 presents the means and standard deviations of BPI total pain interference scores for 

each rating of average and worst pain, from 0 through 10. These means are also presented 

visually in Figure 1. These data illustrate the non-linear associations between pain intensity 

and pain interference, with greater pain interference increasing not at all or very little for 

some 1-level increases in intensity (e.g., a “1” to “2” increase in worst pain intensity is 

associated with no change in pain interference), while a much larger increases in pain 

interference occurring with other 1-level increases in pain intensity (e.g., a “6” to “7” 

increase in worst pain intensity was associated with an increase in pain interference ranging 

from 1.92 to 2.88).

Evaluation of different cutoffs

Table 3 presents the F-values associated with group differences in pain interference when 

group is defined using different cutoff schemes. As can be seen, the optimal cutoffs for 

average pain and worst pain intensity differed. For average pain, the best cutoff for 

differentiating mild, moderate, and severe pain were CP 3,6 (F = 32.05; that is, mild pain 

defined as 0–3, moderate pain as 4–6, and severe pain as 7–10). However, CP 3,7 also 

evidenced a large F value very similar to the CP 3,6 cutoffs (F = 32.00), suggesting that this 

may be a viable option. The optimal classification scheme for worst pain was CP 4,6 (F = 

41.02; mild = 0–4, moderate = 5–6, severe = 7–10), although CP 4,7 (F = 40.60) had a 

similar level of validity as CP 4,6.

DISCUSSION

The primary aim of this study was to identify the cutoffs that are most appropriate for 

classifying average and worst pain intensity as being mild, moderate, or severe in a sample 

of young people with physical disabilities and chronic pain. We also sought to determine (1) 

if the cutoffs identified in this sample of young people would be similar or different from 

those that have been identified in adults with physical disabilities and chronic pain, or with 

those identified in young people who have chronic pain, but no physical disabilities and (2) 

if the cutoffs would differ between different domains of pain intensity.

As hypothesized, the results indicated that the best cutoffs for classifying average pain as 

mild, moderate or severe, are not the same as those for worst pain. This finding is consistent 
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with our previous research (20), and the suggestions of others (17). For average pain, the 

optimal classification scheme for average pain in the current sample of young people with 

disabilities was 0–3 for mild, 4–6 for moderate, and 7–10 for severe. For worst pain, these 

are 0–4, 5–6, and 7–10.

These findings indicate that when clinicians use cutoffs to base their treatment decisions, for 

example, about what treatment is best or whether treatment should be changed, they should 

interpret 0–10 scores differently as a function of the pain intensity domain that is being 

assessed. Our findings are consistent with previous research that shows, in general, lower 

levels of average pain than worst pain are needed to determine that the pain is moderate (17–

20). In our sample, for example, average pain intensity levels of 4 in young people with 

disabilities can be used to indicate that the person is experiencing moderate pain – pain that 

is beginning to have a noticeably larger impact on functioning. This increase in impact 

begins to happen when worst pain intensity levels reach 5. Interestingly, though, for both 

pain intensity domains, pain intensity levels of 7 can be interpreted as severe pain.

Our findings are also consistent with previous studies reporting a non-linear association 

between pain interference and pain intensity. That is, pain in the mild range appears to have 

relatively little impact on functioning. Furthermore, the cutoff points identified here are very 

similar to those found for adults with disabilities and chronic pain (19), but are different 

from those found in young people with other pain problems (21). This non-linear association 

suggests a similarity or continuity of the effects of pain on functioning in individuals with 

disabilities across age groups. This result supports previous findings showing no age-related 

differences in cutoff points in a sample of patients with neck pain (18).

The meaning of some pain intensity levels is clearer than others. For example, levels of “7” 

or higher for either average or worst pain are often classified as severe, and pain levels of 

“8” or higher are always classified as severe (e.g., 10, 20, 23, 28). These levels suggest that 

the problems are significant and in need of attention. And levels of “0–2” are consistently 

classified as mild (16, 28, 30), suggesting that average and worst pain intensity rated at these 

levels might have some slight impact on functioning, but might not be central to the youth’s 

life. But a level of “6” for average pain can be viewed as something between “moderate” and 

“severe”, with some support for it being associated with either. Under these circumstances, it 

may be safe to consider it as “severe” and treat it accordingly; more so perhaps if we want to 

prevent pain intensity from worsening or from impacting the youth’s life negatively. This 

could also be the case for the average level of “3” which might be considered as something 

more than mild, and thus dealt with accordingly.

Luckily, and even though it would be useful to clinicians and their patients for there to be 

even more options for the treatment of pain in young people, there exist a number of 

treatments with evidence supporting their efficacy that can be offered to those whose pain 

ratings indicate that treatment is warranted. These include medications (e.g., 31–32), 

cognitive-behavioral therapy (e.g., 33–34), relaxation (e.g., 35–36), hypnosis (e.g., 37–38) 

and physical therapy (e.g., 39–40). The current findings suggest that it would be reasonable 

to discuss such treatments with patients when the young person reports his or her pain as 

having an intensity of 3 or greater, but that such discussions would be especially important 
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to have when the young person reports his or her pain as having an intensity of 5 or more 

(out of 10).

A number of limitations of the current study indicate that some caution is needed when 

interpreting the results. First, the sample included young people with five different disability 

diagnoses, and the number of participants in each diagnostic group differed. Thus, although 

the overall sample size of the study was relatively large and adequate for the analyses 

performed, the sample size was not large enough to allow us to determine if there were any 

differences in cutoffs as a function of diagnosis. Thus additional studies with other samples 

of young people with disabilities and chronic pain are needed to help establish the reliability 

and generalizability of these findings. In addition, it is important to remember that pain is a 

subjective experience that is influenced by many physical, psychological, and social factors. 

These factors could potentially influence not only an individual’s rating of pain intensity, but 

could potentially also influence how those ratings are associated with pain interference, and 

therefore the cutoffs which distinguish mild from moderate pain, and moderate pain from 

severe pain. Future research is needed to determine the role that these factors may play in the 

associations between pain intensity and pain interference.

Despite the study’s limitations, these findings help advance our knowledge regarding the 

meaning of pain intensity ratings in young people; specifically in young people with 

physical disabilities. Clinicians can use this information to make empirically-guided 

decisions regarding when to intervene in children with disabilities and chronic pain
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Figure 1. 
Average pain interference level at each level of pain intensity for average and worst pain.

Miró et al. Page 10

Disabil Rehabil. Author manuscript; available in PMC 2018 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Miró et al. Page 11

Table 1

Description of the study participants.

Variable N (%) Mean (SD) Range

Diagnosis

  Spinal cord injury 10 (9%)

  Cerebral palsy 39 (35%)

  Spina bifida 27 (24%)

  Limb deficiency 9 (8%)

  Neuromuscular disease 28 (25%)

Age 113 14.19 (2.90) 8–20

Sex

  Male 64 (57%)

  Female 49 (43%)
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Table 2

Means and standard deviations of the pain interference scores for each level of average and worst pain 

intensity of pain intensity.

Pain
intensity
rating

Pain Interference (BPI-10) score

Average Pain Worst Pain

Mean (SD) N Mean (SD) N

  0 0.69 (1.12) 19 0.88 (1.26) 16

  1 1.05 (1.68) 11 0.43 (0.31) 7

  2 1.13 (1.23) 23 0.43 (0.52) 8

  3 1.65 (1.41) 15 0.84 (0.89) 17

  4 2.14 (1.61) 15 0.97 (1.30) 7

  5 2.39 (1.19) 8 2.00 (1.37) 10

  6 2.64 (1.50) 8 1.92 (1.17) 14

  7 3.78 (2.02) 10 2.88 (1.18) 8

  8 6.25 (1.48) 2 2.85 (1.45) 11

  9 0 6.45 (1.77) 4

10 6.00 (0.85) 2 3.75 (2.03) 11

Note: BPI-10 = 10-item Brief Pain Inventor
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Table 3

Comparisons between pain intensity classification groups for each cutoff strategy

Pain intensity domain CP 3,6 CP 3,7 CP 4,6 CP 4,7 CP 2,5 CP 3,5

Average pain 32.05 32.00 27.90 29.87 27.55 26.67

Worst pain 38.77 37.08 41.02 40.60 28.44 29.97

Note: All scores were P < 0.001. CP = cutpoint
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