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Abstract Many of the existing low back pain (LBP)

questionnaires of function and symptoms have a content of

different domains of disability presented as a single sum

score, making it difficult to derive changes within a specific

domain. The present study describes the development of a

clinically derived back-specific questionnaire incorporating

both a functional limitation and a symptom scale, with a

further subdivision of the symptom scale in separate indices

for severity and temporal aspects. The aims of the study were

to assess the overall reliability and validity of the new

questionnaire, named the Profile Fitness Mapping ques-

tionnaire (PFM). A total of 193 chronic LBP patients

answered the PFM together with five validated criterion

questionnaires. For the internal consistency of the ques-

tionnaires, the three indices of the PFM had the highest

Cronbach’s alpha (0.90–0.95) and all items had item–total

correlations above 0.2. The correlation coefficients between

the PFM and the back-specific criterion questionnaires

ranged between 0.61 and 0.83, indicating good concurrent

criterion validity. The best discriminative ability between

patients with different pain severities was demonstrated by

the functional limitation scale of the PFM. Well centered

score distribution with no patient’s score at the floor or the

ceiling level indicates that the PFM has the potential to de-

tect the improvement or worsening of symptoms and func-

tional limitations in chronic LBP patients. Classification

according to the International Classification of Functioning,

Disability and health (ICF) of WHO revealed a high degree

of homogeneous item content of the symptom scale to the

domain of impairments, and of the functional limitation

scale to the domain of activity limitations. The present study

suggests that the PFM has a high internal consistency and is

a valid indicator of symptoms and functional limitations of

LBP patients. It offers the combination of a composite total

score and the possibility of evaluations within specific do-

mains of disability. Complementary evaluation of test–retest

reliability and responsiveness to change is warranted.
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Introduction

Low back pain (LBP) is a common condition that causes

much individual suffering and a large burden on medical

service and society [10]. Assessment and documentation of

the patient’s pain and other symptoms and functional status

have become an essential part in understanding the impact

of the LBP on the patient’s life. Validated measures of

symptoms and function are also necessary in clinical

practice and trials in order to evaluate treatment efforts.

Pain is composed of different sensory and affective

qualities that need to be assessed for a broader description

of a patient’s experience of pain. The presence and inten-

sity of pain is a poor health outcome on its own [e.g., 30],

and furthermore it correlates poorly with measures of

physical functioning [26, 34]. Pain and other symptoms

belong to the core outcome measures recommended for

chronic pain clinical trials [9]. One usual shortcoming of

pain measures is the lack of assessment of the temporal

aspects of pain, such as the frequency of pain episodes [9].
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Evidence indicates that measures of pain frequency are

valid and they represent a dimension of pain discerned

from the intensity of pain [15].

The International Classification of Functioning, Dis-

ability and Health (ICF) of WHO [37] provides a biopsy-

chosocial model of disability for diseases and disorders,

divided into three perspectives of health—a bodily, per-

sonal and social perspectives. The ICF represents one of

few existing reference frames that can be used as a tool to

classify the content of questionnaires [13]. Condition-spe-

cific questionnaires for the assessment of functional status

in patients with LBP (back-specific questionnaires) often

have mixed contents that reflect constructs of both pain and

physical functioning [13]. These constructs fall under the

ICF domains of ‘‘impairments’’ and ‘‘activity limitations’’,

which corresponds to bodily and personal perspectives,

respectively. For some patients, the LBP is primarily

manifested in decreased activity and a treatment effect may

be revealed in increased activity with small changes in pain

intensity [26]. For other patients, a desired level of activity

is maintained during the episode of LBP at the expense of

increased pain, and an improved status following success-

ful treatment may show decreased pain intensity with little

change in activity [9]. Hence, it is conceivable that ques-

tionnaires try to satisfy the need for the assessment of the

combined effect on both pain and physical functioning.

However, such composite measures, providing only an

overall sum score, make it impossible to derive changes

within a specific domain. If the patient’s disability has

improved in one domain, but worsened in another, a single

sum score will fail to detect the changes—an effect referred

to as item-masking score bias [23]. Therefore, much could

be gained by having back-specific questionnaires with

subscales of the specific domains of interest. The present

study describes the development of a clinically derived

back-specific questionnaire incorporating both a functional

limitation and a symptom scale, with a further subdivision

of the symptom scale in separate indices for severity and

temporal aspects.

The aims of the study were to assess the overall validity

and reliability of the new questionnaire, named the Profile

Fitness Mapping questionnaire. This was done in a study

on chronic LBP patients that answered the new question-

naire contemporaneously with five validated criterion

questionnaires from the literature.

Methods

The concept of reliability reflects the degree to which test

scores are influenced by random measurement errors,

whereas the validity of a scale refers to the extent to which

it measures what it intends to measure [5]. In this study, we

assessed reliability and validity of a new questionnaire,

named Profile Fitness Mapping questionnaire (PFM), by

comparison with five validated criterion questionnaires

from the literature that included four back-specific and one

generic health questionnaires. A condition-specific mea-

sure may assess the aspects of relevance for the specific

target group and may therefore be more responsive to

treatment effects than a generic health questionnaire [11,

33]. However, an additional assessment of different aspects

of health-related quality of life is important for all research

on chronic pain including LBP [9]. Hence, the combination

of condition-specific and generic measures in LBP research

is recommended [9, 30].

For reliability, the concept of internal consistency, i.e.,

the extent to which similar questions give consistent re-

sponses, was used. For validity, the assessment encom-

passed components within the concepts of concurrent

criterion validity, construct validity, face validity and

content validity (see Statistical analyses for description).

Subjects

Patients referred to Alfta Rehab Center, a rehabilitation

clinic in Alfta, Sweden, between 1994 and 1998 answered

the PFM and the five criterion questionnaires on admission.

In total, 1,040 LBP patients answered the questionnaires

during this time period. The following inclusion criteria

were set up: (i) diagnosis with a LBP disorder, categorized

according to ICD-9 codes, on the basis of clinical history

and an orthopedic physical examination; (ii) pain in the low

back only, classified according to the letter of referral, the

case record and the pain drawing [20, 25] made by each

patient on admission; (iii) LBP at rest or associated with

back strain for at least 1 year. Individuals were excluded if

they had evidence of rheumatoid arthritis, cancer, a con-

nective tissue disease, or a current infectious disease. Thus,

193 participants were selected for the purpose of validating

the PFM. Note that the group of chronic LBP patients

participating in the developmental process of the PFM (see

below) was not included in the subject group of the study.

The study was performed after obtaining advisory pro-

nouncement by the Regional Ethical Review Board in

Uppsala, and informed consent from each subject.

Scale development

The PFM questionnaire was developed between 1992 and

1994 at the Alfta Rehab Center and consists of two back-

specific scales, designed for the assessment of self-esti-

mated symptoms and functional limitations. In this study,

the expression of functional limitations refers to the activity

limitations experienced because of the low back problems.

The symptom scale contains two indices of separate aspects
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of symptomatology. The functional limitation scale (one

index) and the symptom scale (two indices) are presented in

a self-administered form. The three indices constitute the

fitness mapping of each individual, hence, the name of the

questionnaire.

Three sources of information were used for the devel-

opment process; (i) a group of 20 chronic LBP patients, (ii)

the literature on the topic and (iii) an expert group of health

professionals lead by one of the authors (J.H.). The expert

group consisted of two orthopedic surgeons, one physiolo-

gist, one specialist in orthopedic medicine and six physio-

therapists, all with extensive clinical experience of LBP

patients.

The symptom scale

The purpose of the symptom scale of the PFM was to

assess both the severity and the temporal aspects of the

symptomatology of LBP patients. For that reason, the

symptom scale was designed to measure both the intensity

and the frequency of the symptoms, thus, yielding two

separate indices.

Initially in the development of the scale, a list of

symptoms commonly experienced by LBP patients was

generated by asking the chronic LBP-patient group to rate

all their symptoms in a severity order. The obtained list

was thereafter revised by the expert group, whose task was

both to complement the list and to control that symptoms

noted by the patients were not overlapping. Four items

were added—the impact of back pain on sleep, mood,

sexual life and need for support (e.g. corset or cane). The

revised list, comprising 27 items, formed the basis for the

symptom scale of the PFM. For each item in the scale, the

respondent is asked how often and how much he/she

experiences the symptoms. All items are given six response

alternatives (how often: range from 1 = never/very seldom,

to 6 = very often/always; how much: range from

7 = nothing/none at all, to 12 = almost unbearable/

unbearable, all/maximally). An average option was thus

avoided and the response scale of six alternatives was

judged sensitive enough. This is in line with the general

recommendation of five to seven response alternatives for

scales where intensity or frequency is to be judged [16].

All items were checked with the chronic LBP-patient

group for face validity and the revised scale was pre-tested

to avoid ambiguity of the questions and to ensure feasi-

bility and comprehensibility. Any items not meeting these

criteria were rewritten and tested again. Responses of the

items were also checked for skewed distribution. In the

final stage, a weighting of each individual item, based on

the initial rating of the symptoms made by the chronic

LBP-patient group, was determined. Symptoms with high

severity rating were given higher weighting. Higher index

scores reflect less symptoms/better health. See the

Appendix.

The functional limitation scale

The main purpose of the functional limitation scale of the

PFM was to assess how back problem affected the capa-

bility to perform an activity of daily life. First, the chronic

LBP-patient group was asked to write down answers to the

question: What is difficult to do in your daily life because of

your back problem? The obtained list of the activity limi-

tations of the patient group was discussed within the expert

group with respect to the construct of interest. The expert

group gave preference to simple physical activities over

more complex situation-based tasks. The reason to this was

the assumption, based on clinical observations, that limi-

tations in simple activities often cause difficulties in more

complex motor tasks, making the simple activities more

valid for a general population of chronic LBP patients.

Three items, suggested by the expert group, were

added—perceived condition of the back, general health and

likelihood of return to work. In the process of developing

the functional limitation scale, items were continuously

tested on the LBP patients to ensure comprehensibility. The

revised list, comprising 28 elementary activities, formed

the basis for the functional limitation scale of the PFM. All

items were given six response alternatives (ranging from

1 = very good, no problem, very satisfying, very likely, to

6 = very bad, very difficult/impossible, very dissatisfying,

very unlikely).

The same procedure for face validity was carried out as

for the development of the symptom scale (see above). In

the final stage, a weighting of each individual item was

determined based on the question: What would it cost to

lose the capability to perform this activity, to lose this

function? Both the opinions of the expert group and of the

chronic LBP-patient group were taken into account for the

conclusive weighting. Higher index scores reflect better

function/better health. See the Appendix.

Criterion questionnaires

The reliability and validity of the PFM were assessed by

comparison with four back-specific and one generic health

questionnaires from the literature, thus serving as criterion

questionnaires. The criterion questionnaires all belong to the

most widely used and validated self-administered question-

naires of the literature [9, 21, 27]. The Aberdeen low back

pain disability scale [30] includes 19 items of how the pain

affects activities like self-care, walking, sitting, standing,

sport, housework, resting, bending and sleep. Higher scores
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reflect poorer health. The scale is considered reliable [21]

and well validated and thus recommended for use without

further validation studies [13]. The low-back outcome score

[12] comprises 13 weighted items about pain, rest, treatment,

consumption of painkillers, work and activities of daily

living. Items of pain and active activities are weighted more

than treatments and rest required, which in turn are weighted

more than passive activities. Higher scores reflect better

function. The low-back outcome score has passed an exten-

sive validation process, is reliable and is recommended as a

short general assessment for backache, pain medication,

ability to work and leisure activities [for references, see 21,

22]. The Waddell disability index [35] is a nine-item scale on

basic physical activities of daily living commonly restricted

by low-back pain, comprising walking, sitting, standing,

lifting, sex life, traveling, sleeping, dressing and social life.

Higher scores reflect more disability. The Waddell disability

index is considered well validated and recommended for the

assessment of functional status and disability on LBP pa-

tients [13]. The Roland–Morris disability questionnaire [29]

contains 24 statements selected from the 136-item sickness

impact profile [4] and measures disability of the natural

history of LBP through aspects of daily living like sleeping,

appetite, self-care, walking, lifting, work, dressing, house-

work and resting. Each statement gives one point, meaning

that higher scores reflect more disability. The Roland–Morris

disability questionnaire is considered thoroughly validated,

have acceptable reliability and is recommended and referred

to as a tool of choice in the assessment of the severity of

disability caused by back pain [21, 22, 27, 31]. The short form

health survey, SF-36 [36], is the most commonly used

generic measure of health-related quality of life. It provides

an indicator across eight dimensions of health and well

being: physical functioning; physical role limitations; pain;

general health; vitality; social functioning; emotional role

limitations; mental health. Higher scores reflect better health

status. The SF-36 has proved reliable and valid over several

different conditions, among those LBP [c.f. 11, 19]. There-

fore, the SF-36 is also recommended as an outcome measure

for LBP research [8].

The back-specific criterion questionnaires were trans-

lated into Swedish by the expert group, supervised and

checked by a bilingual physician whose native language

was English. The translated Swedish versions were back-

translated to English by a second bilingual physician, and

discrepancies between the back-translated version and the

original English version were discussed with the translators

before the final wording was approved.

Statistical analyses

The indices of the questionnaires were normalized

(expressed as a percentage of the maximum score) for

comparison purposes, and questionnaires with the calcu-

lation principle of the lower the score- the better the

health/function (i.e., the Aberdeen low back pain disability

scale, the Roland–Morris disability questionnaire and the

Waddell disability index) were transformed to the principle

of the higher the score—the better the health/function by

subtracting the normalized indices from one. If a question

was omitted by a respondent, then the total score of the

scale was adjusted by removing the maximum score for

that question from the denominator before calculating the

percentage. Omitted questions in SF-36 were handled

according to the manual (SF-36� Health Survey: Manual

and Interpretation Guide). Each questionnaire form having

omitted items with a maximum sum score exceeding 50%

of the total maximum score of the scale, or that had more

than half of the items omitted, was considered non-valid.

All analyses were performed using SPSS 13.0 for Win-

dows (SPSS, Chicago, IL, USA). Data are presented in the

text as the mean and standard deviation. The internal con-

sistency of the PFM was assessed by Cronbach’s alpha [7],

reflecting the strength of the relationship between items,

and by item–total correlations, relating scores of the indi-

vidual questions to the total scores. For comparison,

Cronbach’s alpha was also calculated for each of the five

criterion questionnaires, and was considered to be excellent

above 0.8, adequate between 0.7 and 0.8 and low or inad-

equate below 0.7 [24]. Questions with item–total correla-

tion below 0.2 were considered non-representative for the

index [32]. An estimate of the concurrent criterion validity

of the PFM was determined by calculating the correlations

between the PFM index scores and the scores of the crite-

rion questionnaires. The concurrent criterion validity was

considered to be good if r ‡ 0.60, moderate if r was

between 0.30 and 0.59, and weak if r < 0.30 [2, 13]. Com-

plementary to the correlation analyses, which only assess the

associations, the limits of agreement (mean ± 2 SD of the

normalized difference scores of the PFM indices and the

criterion questionnaires) were determined [1]. The construct

validity of the PFM was evaluated by comparing its ability to

discriminate between patients with different pain severities

(as measured by the consumption of painkillers on the worst

day during the last 2 weeks) to that of the criterion ques-

tionnaires, in one-way analyses of variance (discriminant

validity). Patients were grouped by painkiller consumption

into four categories: 0 pills, 1–3 pills, 4–8 pills, and >8 pills.

Post hoc tests between categories were performed with Tu-

key’s HSD. Further, the information content of each PFM

item was estimated by calculating the maximum response

frequency. Items with maximum response frequency higher

than 80% were considered to have limited information con-

tent [32]. Face and content validity of the PFM, i.e., item’s

relevance and adequacy for the intended use, could partly be

judged by the developmental process, but these aspects were
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also assessed by investigating the completeness of item re-

sponses, the distribution of scores, and the magnitude of floor

and ceiling effects estimated by counting the number of

minimum and maximum possible scores in the PFM. Finally,

the content of the PFM scales were classified according to the

ICF [37]. In all statistical tests, P < 0.05 was considered to be

significant.

Results

A total of 193 patients consisting of 81 men and 112 wo-

men participated in the study. The mean age was

43.4 ± 10.5 and 45.4 ± 10.8 years for the men and women,

respectively. Socio-demographic data for these patients are

shown in Table 1. The number of questionnaires was

reduced for the SF-36 (n = 161) and the Aberdeen low

back pain disability scale (n = 147) due to that these

criterion questionnaires were incorporated first during

1995. Percentage non-valid forms for the PFM scales were

6% for the intensity index, 4% for the frequency index and

2% for the function index. Non-valid forms for the criterion

questionnaires were as follows: the Aberdeen low back

pain disability scale 14%, the low-back outcome score 6%,

the Waddell disability index 2% and for the scales of the

SF-36 physical functioning 10%, physical role limitations

14%, pain 11%, general health 13%, vitality 11%, social

functioning 11%, emotional role limitations 16% and

mental health 11%.

Internal consistency

The calculations of Cronbach’s alpha revealed excellent

internal consistency (a > 0.80) among the PFM items (The

symptom scale; frequency index: a = 0.90 and intensity

index: a = 0.91. The functional limitation scale; function

index: a = 0.95). For the criterion questionnaires, excellent

internal consistency was seen for the Roland–Morris dis-

ability questionnaire (a = 0.86) and for five of the eight

dimensions of the SF-36. Adequate consistency (a = 0.70–

0.80) was seen for two dimensions of the SF-36 (physical

role limitations and general health), for the Aberdeen low

back pain disability scale (a = 0.78) and for the low-back

outcome score (a = 0.80). Low internal consistency

(a < 0.70) was seen for the dimension of vitality of the

SF-36, for and for the Waddell disability index (a = 0.69).

Spearman’s correlations between PFM items and the

total scores, all three PFM scales pooled, are shown in

Fig. 1. All items had item–total correlations above 0.2. The

average item–total correlations for the PFM scales were in

general high (the symptom scale; intensity index:

0.49 ± 0.10 and frequency index: 0.50 ± 0.09. The func-

tional limitation scale; function index: 0.63 ± 0.09). The

functional limitation scale had higher item–total correlation

than the symptom scale (2-sample t test: P < 0.001).

Concurrent criterion validity

The correlation coefficients between the PFM index scores

and the scores of the criterion questionnaires are shown in

Table 1 Selected socio-demographic characteristics of the study

sample

Variables n (%) Missing

Gender

Woman 112 (58.0)

Man 81 (42.0)

Marital status 3

Single 41 (21.6)

Cohabit 146 (76.8)

Widow/widower 3 (1.6)

Children 3

Yes 162 (85.3)

No 28 (14.7)

Socio-economic classification 6

White-collar worker 48 (25.7)

Blue-collar worker 113 (60.4)

Self-employed 8 (4.3)

Housewife 4 (2.1)

Early retirement/long-term unemployed 14 (7.5)

Cigarette smoking 29

No 112 (68.3)

Yes, 1–14 cigarettes per day 36 (22.0)

Yes, ‡ 15 cigarettes per day 16 (9.8)

Alcohol consumption 19

No 59 (33.9)

Sometimes 95 (54.6)

Every week 19 (10.9)

Every day 1 (0.6)

Feeling of unhappiness/discomfort 33

Yes 30 (18.8)

At work 9

At home 14

In leisure time 10

No 130 (81.2)

Medication

No 34 (17.6)

Yes

Anti-inflammatories 54 (28.0)

Muscle relaxants 52 (26.9)

Non-opioid analgesics 67 (34.7)

Anti-depressives 7 (3.6)

The percentage shown within the parenthesis is based on those who

answered the question
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Table 2. The correlation coefficients between the total

score of the PFM and the back-specific criterion ques-

tionnaires all exceeded 0.60, indicating good concurrent

criterion validity, whereas the correlations between the

PFM total score and the eight dimensions of the SF-36

ranged between 0.25 and 0.59. For the back-specific

questionnaires, the highest correlation was obtained for the

Aberdeen low back pain disability scale (r = 0.83 for the

PFM total score), while the highest correlation between the

PFM and the SF-36 was seen for the dimension of physical

functioning (r = 0.61 for the PFM function index).

The limits of agreement between the PFM scales and all

criterion questionnaires can be seen in Fig. 2. The figure

indicates that also the agreement was highest between the

PFM and the Aberdeen low back pain disability scale.

Construct validity

One-way analyses of variance were used to compare the

ability of the questionnaires to discriminate between pa-

tients with different pain severities, as measured by the

consumption of painkillers on the worst day during the last

2 weeks. Patients were categorized in the following

groups; none (23.8%), less than four tablets (32.5%),

between four and eight tablets (31%), more than eight

tablets (12.7%). The analyses revealed that the PFM, as

well as the included back-specific criterion questionnaires,

had the ability to discriminate patients based on painkiller

consumption. Also seven out of the eight dimensions of the

SF-36 had significant discriminative ability. Post hoc tests

(Tukey’s HSD) between the four categories of the con-

sumption of painkillers (six comparisons) showed that the

PFM function index had the highest number of significant

comparisons (four of six). See Table 3.

The maximum response frequency, i.e., the response

frequency for the response alternative that was most fre-

quently chosen, for the items in the PFM is shown in

Fig. 3. With values ranging from 21.8 to 65.8%, none of

the items exceeded the limit 80%, and therefore could be

considered sensitive enough to discriminate between dif-

ferent levels of back symptoms and functional limitations

[32].

Face and content validity

The developmental procedure of the PFM assured clinical

face validity in so far that the questions were derived

r > 0.8

10 20 30 40 50 60 90
No. Items

0 8070

r > 0.6

r > 0.4

r > 0.2 82

74

31

0

Fig. 1 The number of item–total correlations (Spearman’s rank

correlation), reaching different levels of correlation, for the PFM

scales pooled (27 + 27 + 28 = 82 items)

Table 2 Bivariate correlations (Pearson’s correlation coefficient) between the PFM index scores and the scores of the criterion questionnaires

PFM symptom scale PFM function index PFM total

Intensity index Frequency index

Aberdeen low back pain disability scale 0.70*** 0.74*** 0.80*** 0.83***

Low-back outcome score 0.54 S*** 0.52 S*** 0.75 S*** 0.67 S***

Waddell disability index 0.62 S*** 0.62 S*** 0.68 S*** 0.71 S***

Roland–Morris disability questionnaire 0.55*** 0.51*** 0.65*** 0.61***

SF-36 (physical functioning) 0.48*** 0.46*** 0.61*** 0.59***

SF-36 (physical role limitations) 0.16 S 0.14 S 0.30 S*** 0.25 S**

SF-36 (pain) 0.40 S*** 0.34 S *** 0.60 S*** 0.49 S***

SF-36 (general health) 0.30*** 0.24** 0.42*** 0.37***

SF-36 (vitality) 0.48*** 0.39*** 0.39*** 0.47***

SF-36 (social functioning) 0.39 S*** 0.29 S** 0.38 S*** 0.39 S***

SF-36 (emotional role limitations) 0.28 S** 0.23 S** 0.24 S** 0.27 S**

SF-36 (mental health) 0.51*** 0.38*** 0.43*** 0.49***

Spearman’s rank correlation is denoted by S

* Significant at 5% level, ** significant at 1% level, *** significant at 0.1% level
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from a chronic LBP-patient group in co-operation with an

expert group that had extensive clinical experience of

LBP patients (see ‘‘Methods’’ section). Further analyses

within these concepts of validity included completeness of

item responses, which are shown in Fig. 4. The figure

shows that item 27 of the symptom scale had by far the

highest rate of omissions followed by item 26 (43 and

13%, respectively, for the intensity index, and 34 and

11%, respectively, for the frequency index). Missing data

for the rest of the items, i.e., item 1–25, was evenly

distributed (mean % omission for item 1–25 was 7 and

5% for the intensity and the frequency index, respec-

tively). Missing data for the functional limitation scale of

the PFM was consistently lower than those for the

symptom scale, with a peak omission rate of item 28 of

9%.

The distribution of scores and the magnitude of floor and

ceiling effects give an indication of the adequacy of the

questionnaire for the tested sample. Figure 5 shows the

score distribution of the PFM. The scores of the PFM

indices were normally distributed and well centered with a

mean for the PFM total normalized score of 49.98 ± 14.25,

and no person scored lowest or highest possible score in

any of the indices. For the back-specific criterion

questionnaires, the scores of the Waddell disability index

and the low-back outcome score showed non-normal

distributions.

The content of the PFM scales, classified according to

the domains of disability of the ICF, is shown in Table 4.

All items of the symptom scale except item 27 could be

classified to the domain of ‘‘impairments—limitations at

body level’’. Item 27, a question about the need for support,

could not be classified according to ICF, thus the desig-

nation of ‘‘other’’. The majority of the items of the func-

tional disability scale were classified to the domain of

‘‘activity limitations—limitations at personal level’’. Items

25 and 28, questions about the capability to manage and

return to work, were classified to the domain of ‘‘partici-

pation restriction—limitation at societal level’’, and the

more general questions of well being—items 26 and

27—could not be classified (‘‘others’’).

Discussion

The results of the present study show that the new ques-

tionnaire, PFM, was comparable or better than the criterion

questionnaires for the reliability and validity aspects ex-

plored. Cronbach’s alpha of the PFM scales was higher

than for any of the back-specific criterion questionnaires

and all items of the PFM had item–total correlations clearly

above 0.20 [32]. The internal consistency for the criterion

questionnaires was in line with previous investigations

[21, 27].

100
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Fig. 2 Limits of agreement

(mean ± 2 SD) of the

normalized difference scores of

the PFM indices and the

criterion questionnaires. A

narrow and well centered line

indicate high agreement
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For the different aspects of validity examined, promis-

ing psychometric properties were disclosed for the PFM.

Well-centered score distribution with no patient’s score at

the floor or the ceiling level indicates that the PFM has the

potential to detect the improvement or worsening of

symptoms and functional limitations in chronic LBP

patients [3]. Also, the response alternatives chosen by the

respondents were well dispersed and no item was near the

limit of 80% of maximum response frequency (Fig. 3), set

by Streiner and Norman [32] to specify the limit for when a

question no longer adds to the information content. The

correlation between the back-specific criterion question-

naires and the PFM total score and the scores of the

function index, respectively, were good, although the cor-

relation coefficients of the two symptom indices of the

PFM were somewhat lower (Table 2). This seems logical

since the contents of the back-specific criterion question-

naires are dominated by the ICF ‘‘activity limitation’’

domain, and only represent the ‘‘impairment’’ domain,

withholding pain and symptoms, to a lesser extent [13]. In

contrast, the correlations to the different domains of the

SF-36 appear more incoherent with regard to the clearly

lower correlations seen between the pain dimension of the

SF-36 and the PFM symptom indices, compared with the

PFM function index (Table 2). The back-specific ques-

tionnaire showing the highest correlation with the PFM was

the Aberdeen low back pain disability scale (Table 2),

which has a more equal mix of the ICF domains of

‘‘impairment’’ and ‘‘activity limitation’’ compared with the

other criterion questionnaires [13].

On the whole, all questionnaires had the ability to dis-

criminate between patients with different pain severities,

but a perfect discrimination (i.e., the ability to differentiate

between all four categories of patients tested by six post

hoc comparisons) was not achieved by any of the ques-

tionnaires (Table 3). The best discriminative ability (four

of six possible) was demonstrated by the functional limi-

tation scale of the PFM, whereas the scales conceptually

closer to symptom and pain measures (i.e., the symptom

scale of the PFM and the pain domain of the SF-36) had

Table 3 Discrimination between patients (n = 126) with different

pain severities, tested with one-way analyses of variance (Kruskal–

Wallis one-way analysis of variance is denoted by ‘‘K’’)

General ability

to discriminate

Significant

post

hoc tests

PFM symptom scale

Intensity index P = 0.008 2

Frequency index P < 0.001 3

PFM function index P < 0.001 4

PFM total P < 0.001 3

Low-back outcome score P < 0.001K 3

Waddell disability index P = 0.005K 2

Roland–Morris disability questionnaire P < 0.001 3

SF-36 (physical functioning) P = 0.015 2

SF-36 (physical role limitations) P = 0.033K 2

SF-36 (pain) P = 0.006K 2

SF-36 (general health) P = 0.025 2

SF-36 (vitality) P = 0.109 0

SF-36 (social functioning) P = 0.024K 1

SF-36 (emotional role limitations) P = 0.013K 1

SF-36 (mental health) P < 0.001 3

Pain severity is measured by the consumption of painkillers on the

worst day during the last 2 weeks, divided into four categories: 0
pills, 1–3 pills, 4–8 pills, and >8 pills. Post hoc tests between cate-

gories were performed with Tukey’s HSD (six comparisons between

the four categories). The information of painkiller consumption was

retrieved from the Aberdeen low back pain disability scale, which is

the reason for the removal of this scale from the table
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two to three significant post hoc comparisons. This may

seem contradictory to the expected, but illustrates the

complexity of pain severity and behavior [26, 30, 34]. One

might speculate that limitations in daily activities, i.e.,

when people notice that they no longer manage their nor-

mal activities because of the LBP, are more important

determinants for increasing analgesic consumption than

mere changed symptoms. An interesting parallel of dif-

fering predictive ability between function and pain was

shown by Lackner and Carosella [18]. In a population of

100 chronic back pain patients, the self-rated function

predicted actual lifting performance significantly better

than the pain ratings [18].

The PFM uses different weighting on items, primarily

based on the judgments from the chronic LBP-patient

group (see ‘‘Methods’’ section and ‘‘Appendix’’).

Weighting based on the importance that patients place on

various activities is suggested to improve the today’s

standard of questionnaires, where often no rationale is

presented for the different weights [22].

An item with a high rate of omission probably suffers

from ambiguity, incomprehensibility or may not be suitable

for use in the general population of the specific group of

interest [3, 17]. Item 27 of the symptom scale of the PFM

was distinguished by a clearly higher omission rate than the

rest of items (Fig. 4), in spite of the efforts during the

developmental process of the PFM to avoid ambiguity (see

‘‘Methods’’ section). We suggest this item to be removed

from the scale. This would not only decrease ambiguity of

the scale, but also result in a homogeneous item content of

the symptom scale with regard to the ICF disability domain

of ‘‘impairments—limitations at body level’’ (Table 4).
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Scales with defined main concepts and content will have

an advantage in future LBP research in the interpretation

and comparison of results. Back-specific questionnaires

with items belonging to all three ICF perspectives of health

like the low-back outcome score may, on one hand, be

preferred because the question flow can be harmonized and

similar questions can be united in one [23]. On the other

hand, mixing items that focus on different domains in one

sum score increases the risk of item masking score bias

[23], might cause problems in interpretation and compari-

son [3] and reduces the possibility to link treatment inter-

ventions to the intended areas of outcome [13]. Therefore,

sub-scores focusing on separate dimensions is recom-

mended [23]. This is achieved in the PFM questionnaire,

where the content of the symptom scale correspond to

‘‘impairments’’ and the functional limitation scale assesses

‘‘activity limitations’’ and to a minor extent ‘‘participation

restriction’’. A possibility of development for the PFM

functional limitation scale would be to further refine the

scale to the exclusive domain of ‘‘activity limitation’’,

which would require the elimination of the general ques-

tions of well being (items 26–27) as well as the work-

related questions (items 25 and 28).

In 2004, Cieza and co-workers presented an ICF core

set for LBP in order to define the typical spectrum of

problems in functioning of patients with LBP [6]. The

ICF classification of the PFM items (Table 4) is in good

correspondence with the ICF core set for LBP, which

further supports the construct and content validity of the

PFM [6].

The mean score on the Roland–Morris disability ques-

tionnaire of our sample of in-care LBP patients was rather

low, 10.35 ± 5.06, compared with a mean score of 11.4 in

230 LBP patients in family practice [29]. In the same study

by Roland and Morris [29], a score of 9.4 (8.3–10.5, 95%

confidence limits) corresponded to ‘‘moderate pain’’. Mean

scores of the Roland–Morris disability questionnaire in

other studies on LBP patients show similar or higher values

as those acquired in the present study [for references, see

28]. Thus, as spread of pain, in contrast to localized pain, is

usually a sign of increasing disability [14], one possible

reason for the relatively low degree of disability in our

sample could be that only those who had exclusively pain

in the low back were included and patients with any kind of

radiating pain or pain in other body parts were rejected.

Therefore, the sample used in the present study might be

considered representative also for primary care patients

who normally have lower severity grade than in-care

chronic LBP patients.

Important limitation of the study includes the lack of

retest data of the sample, which makes the evaluation of

reliability incomplete. Also, the assessment of validity of

the PFM needs to be complemented by determination of

responsiveness to change.

Conclusion

The present study suggests that the PFM has a high internal

consistency and is a valid indicator of symptoms and

Table 4 The content of the profile fitness mapping scales classified according to domains of disability in the International Classification of

Functioning, Disability and Health: ICF. Short version [37]

Disability Others (not

covered in the

ICF)Impairments (limitations at body level) Activity limitations

(limitations at the personal

level)

Participation

restriction

(limitations at

societal level)

The symptom scale

Ch 1: Mental functions, items 17–19, 21, 24–25 Item 27

Ch 2: Sensory functions and pain, items 2–3,5–7, 14, 22–23

Ch 5: Functions of the digestive, metabolic and endocrine

systems, items 12–13

Ch 6: Genitourinary and reproductive functions, items 11, 26

Ch 7: Neuromusculoskeletal and movement-related functions,

items 1, 4, 8–10, 15–16, 20

The functional limitation scale

Ch 4: Mobility, items 1–8,

11–24

Ch 8: Major life areas,

items 25, 28

Items 26–27

Ch 5: Self-care, items 9–10

Ch in the table refers to chapters in the ICF book
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functional limitations of LBP patients. The PFM seems

well adapted to the sample of chronic LBP patients studied

in that it had a balanced score distribution with no floor or

ceiling effect in any of the indices. Moreover, the PFM

offers the combination of a composite total score and the

possibility of evaluations within specific domains of

disability. Further, the findings of this study justify addi-

tional evaluation of the PFM in which test–retest reliability

and responsiveness to change with the determination of

minimal clinically important difference appears most

warranted.
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Appendix: The profile fitness mapping questionnaire

The symptom scale

The functional limitation scale

Method of score calculation for the Profile Fitness

Mapping scales

The table shows the weighting and maximum score of each

item in the Profile Fitness Mapping scales, and the calcu-

lation of scores for each index.

Frequency (f) is the answer on how often the symptom is

felt (six-point scale from 1 = never/very seldom, to

6 = very often/always). Intensity (i) is the answer on how

much the symptom is felt (six-point scale from 7 = noth-

ing/none at all, to 12 = almost unbearable/unbearable, all/

maximally). The answers of the functional limitation scale

(fl) range from 1 = very good, no problem, very satisfying,

very likely, to 6 = very bad, very difficult/impossible, very

dissatisfying, very unlikely.

The result of each index is expressed as the percentage

of the maximum score, where 100% is the best possible

result. Adjustments due to omitted questions are done by

removing the maximum score for those questions from the

denominator before calculating the percentage.
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