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ABSTRACT
Study design: Clinical measurement study.
Background: The Patient Specific Functional Scale (PSFS) is a commonly used outcome
measure, however answering options differ and content validity has yet to be assessed.
Objective: To assess the content validity of the PSFS in patients with neck pain presenting to
a physical therapist. And secondly, to assess the construct validity of the PSFS using the
preferred version identified in the content validity study.
Methods: The target population consisted of patients with neck pain presenting to physical
therapy. First, content validity was assessed through semi structured interviews and content
thematic analysis. Second, construct validity was assessed on the PSFS 2.0 by examining its
correlation with the Neck Disability Index (NDI).
Results: Eleven patients were interviewed. Patients indicated the concept of ‘activity limita-
tions’ is very important to them. The PSFS is considered to be relevant and easy to under-
stand. Patients had an explicit preference for the PSFS 2.0 version (using a different answering
option and example list) and indicated they preferred to answer the PSFS 2.0 together with
a clinician. One hundred patients participated in the construct validity study on the PSFS 2.0.
The median PSFS 2.0 score was 4.5 and the correlation with the NDI was substantial (0.54).
Conclusion: The results of this study indicate that in individuals with neck pain, the PSFS is
appropriate however; PSFS 2.0 is the preferred version. The PSFS 2.0 is considered to be valid
in terms of content validity and construct validity for patients with neck pain.
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Introduction

Neck pain is a common musculoskeletal disorder which
affects approximately two-thirds of individuals at some
point in their lives [1–3]. Many people with neck pain
never experience a complete resolution of symptoms
and proceed to chronicity [4,5]. Neck pain is ranked 4th
highest in terms of associated disability [5,6]. Neck pain
results in a substantial economic burden to society and
can result in major individual suffering due to a change
in functional health status (substantial disability and
functional limitations) [7]. The International
Classification of Functioning, Disability and Health (ICF)
has described the widely accepted definition of func-
tional health status in terms of ‘impairments’, ‘activity
limitations’, and ‘participation restrictions’ [8–10].

One measurement that can potentially be used to
measure ‘activity limitations’ is the ‘Patient Specific
Functional Scale’ (PSFS) [11]. The PSFS was originally
designed to allow individual patients to identify activ-
ities that they were having difficulty with compared to
preinjury state. The PSFS has been shown to exhibit
good validity and reliability and been shown to be
a responsive instrument for patients with variety of
musculoskeletal problems (e.g. acute low back pain,

knee dysfunction, etc.) [12]. Additionally, an interna-
tional survey reported about approximately 40% of
physical therapists (PTs) reported they routinely used
the PSFS on patients with neck pain [13], which is in
accordance with a recent Delphi study among known
experts in the management of cervical spine disorders
[14]. However, the psychometric properties of the PSFS
on patients with neck pain is conflicting and previous
studies have often used small sample sizes [12,15,16].
Additionally, a great deal of research has been per-
formed on patients with cervical radiculopathy, which
has a clinically different presentation than patients with
non-specific neck pain.

According to a systematic review,moderate evidence
exists supporting a high test-retest reliability for the
PSFS when used with patients with cervical radiculopa-
thy [12], however this conclusion was based on one
small study using only 38 patients [17]. A more recent
study on 165 patients with cervical radiculopathy found
poor reliability [15]. There exists low quality evidence of
strong concurrent associations between the PSFS and
the Neck Disability Index (NDI) in a small cohort of 31
patients [16], and test-retest reliability in patients with
a neck dysfunction [12].
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Answering options for the PSFS vary in the litera-
ture. The original PSFS has a response option where 0
represents ‘the inability to perform an activity’ and 10
represents ‘the ability to perform the activity at the
same level as before the injury or condition’ [11]. The
PSFS-Dutch version, which recently has been shown
to have good validity for patients with shoulder pain,
uses a slightly different answering option [18] and
provides patients with an example list of activities.
Patients are asked to rate their ‘activity limitations’,
where 0 represents ‘no difficulty’ and 10 represents
‘impossible to perform the activity’ [18,19]. Originally
this scale was called the ‘patient specific approach’
and was designed for patients with low back pain
[19]. A higher score indicates a greater disability. It is
unknown if this version (PSFS 2.0) possesses adequate
validity for patients with neck pain.

The PSFS 2.0 does not reflect on a pre-injury level
(such as the PSFS) but on a reference endpoint (‘no
difficulty’); scores on the PSFS 2.0 therefore do not
have to be interchangeable with scores on the PSFS
when corrected for the opposite direction. This could
potentially have an impact on patient scores, espe-
cially on patients with a history of recurrent neck pain
(as most patients do not completely recover) [4].

Furthermore, the content-validity of the PSFS (2.0) has
not been assessed, despite the fact that content validity is
considered to be themost importantmeasurement prop-
erty [20]. Although content validity using qualitative
interviews with patients has not been assessed, content
validity has been examined using a different method.
Mapping strategies were used, to assess if the answers
of patients on the PSFS could be labelled into ‘activity
limitations’ following ICF criteria [21–23], of which one
study was performed on patients with neck pain (includ-
ing patients with structural pathology) [23]. Although
these studies revealed useful information, this does not
reflect the complete spectrum of content validity and the
relevance, comprehensiveness that requires further
examination [24]. Additionally, it is of great clinical rele-
vance to examine the preference of both answering
options (PSFS 2.0 or PSFS).

Therefore, the aim of the current study was to assess
the content validity of the PSFS and PSFS 2.0.
Additionally, we sought to examine if scores on the
originally designed PSFS differ from those on the PSFS
2.0 and which of these methods is preferred by patients
with neck pain. Moreover, construct validity (using
hypotheses testing with the NDI) of the preferred version
of the PSFS on patients with neck pain was examined.

Methods

Design

This is a validation study, which was designed a priori
as part of a cohort study (CROMM-study), including

patients with neck pain treated by physical therapists.
The Medical Ethic Center in Rotterdam approved the
study (MEC-2018–129), the study was registered in the
Dutch Trial Register (NTR7463). Informed consent was
obtained from all subjects prior to their participation.

Participants

Consecutive patients were recruited from a primary
care physical therapy clinic between July 2018 and
January 2019. Patients with neck pain were eligible if
they were over 18 years of age and adequately under-
stood the Dutch language and were classified as
Grade I or II as described by the Neck Pain Task
Force [25]. Patients were excluded in the presence of
serious pathology (such as infection, cancer, fracture
or rheumatoid arthritis) and previous surgery. Ten
subjects were recruited for the content validity study
and a minimum number of 100 patients were
recruited for the construct validity study similar to
previous studies [24,26].

Individual interviews

The first ten patients who agreed to participate com-
pleted the content validity portion of the study as
well as in the complete study [24]. We checked to
be certain there was variety within this sample in
terms of gender, duration of complaints, education
level, ethnicity, as variety is considered essential in
qualitative research. In cases where an important
aspect of variety was not included (such as being
male), we invited extra participants selected specifi-
cally on this variable. Individual interviews with
patients were conducted in-person and followed
semi-structured discussion/interview guides with
a trained interviewer [24]. Participants were informed
about the concept of ‘activity limitations’ using the
ICF definition: an ‘activity is the execution of a task or
action by an individual’ and ‘activity limitations are
difficulties an individual may have in executing activ-
ities’ [27].

All patients completed the PSFS and the PSFS 2.0.
Patients identified important activities specific to
themselves and indicated the amount of difficulty
using both answering options. After formulating
their important activity limitations, an example list
was provided (addendum 1). This example list was
created using 19 activities, as they are the most com-
monly mentioned by patients with neck pain accord-
ing to the Neck Pain Guidelines [23,28] or were
commonly used in an electronic patient record filing
system (FysioRoadMap). The example list is in accor-
dance with the PSFS-D used on patients with low
back pain and shoulder pain [18,19]. The example
list could be used to check if their formulated activ-
ities were indeed the most important or could be
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used to assist formulating activities in case this
proved difficult.

The interview guide contained a topic list including
e.g. the patient’s understanding of the instructions,
the recall period, the intended meaning and relevance
of the items and response options and missing con-
cepts. Participants were asked if they had a preference
regarding the answering options of either the PSFS
and PSFS 2.0 and if the example list was useful. All
sessions were audio-recorded and later transcribed for
analysis.

Baseline measurement

Content validity sample
All participating patients in the content validity study
(N = ±10) received a questionnaire that collected
demographic characteristics, the NRS and the NDI in
Dutch. Both the PSFS and PSFS 2.0 were completed
together with the PT at the same visit, starting with
the original PSFS and followed by the PSFS 2.0 includ-
ing the example list.

Construct validity sample
Participating patients included in the validity study
(N = 100) received a questionnaire that collected
demographic characteristics, the NRS, NDI and the
version of the PSFS derived from the content validity
study.

NRS
Neck pain was measured using a Numeric Rating
Scale (NRS), where 0 represents ‘no pain’ and 10 ‘the
worst pain possible’ in the past 24 hours [29,30]. The
minimal detectable change has been reported to be
approximately 4 points [29,30]. The NRS is an appro-
priate measure to assess the amount of pain [31,32]
and is recommend in the clinical practical guidelines
for the management of neck pain [28]. We were
unable to identify any evidence regarding the content
validity, construct validity, reliability and responsive-
ness of the NRS on patients with neck pain from
systematic reviews. However, one study found the
reliability (ICC = 0.76) and the responsiveness
(AUC = 0.85) to be good in patients with non-
specific neck pain [33].

NDI
The NDI was designed to measure ‘activity limitations’
(activities of daily living (ADL)) in patients with neck
pain and was derived from the Oswestry Disability
Index (ODI) [34,35]. The 10 items each have 6
response categories (range 0–5, total score range
0–50) [35]. No floor or ceiling effects have been
detected [35–38] and there exists limited evidence
for the content validity of the NDI [35,39], a follow-
up study stated the content validity is doubtful [40].

Hypothesis testing shows that the NDI has a positive
correlation with instruments measuring pain and/or
physical functioning (r = 0.53–0.70) [35,37,41,42] and
can detect differences in scores between subgroups
(e.g. same work status vs. altered work status) [37,43].
There exists moderate evidence for responsiveness of
the NDI (AUC = 0.79) [43]. The NDI is recommended in
English [28,39] and in Dutch (as it was shown to
exhibit good reliability, validity and responsiveness)
[44,45].

PSFS
The PSFS was designed as a functional outcome scale
to measure ‘activity limitations’ [11]. The PSFS is based
on the concept of generating a list of problems spe-
cific for each patient rather than having patients
check a general list of their most commonly encoun-
tered problems. The PSFS allows each patient to
nominate any activity that he or she may currently
be having difficulty with. Patients were asked to iden-
tify 3 important activities they were unable to perform
or were having difficulty with as a result of their neck
problem [16]. Patients were asked to score their ‘activ-
ity limitations’, where 0 represents ‘the inability to
perform an activity’ and 10 represents ‘the ability to
perform the activity at the same level as before the
injury or condition’ [11,16]. The final score is deter-
mined by averaging the 3 activity scores. Lower scores
represent a greater level of activity limitation.

There is no evidence available for the content validity
and low-level evidence of construct validity, as hypoth-
esis testing shows a strong correlation between the
PSFS and the NDI. There is conflicting evidence regard-
ing the reliability of the PSFS as most studies identified
reasonable reliability but the number of included
patients was generally low which makes it difficult to
generalize the findings [12,15–17,46]. The PSFS is
recommended in the clinical practical guideline for
neck pain [28].

PSFS 2.0
The PSFS 2.0 is considered similar to the PSFS and is
also focused on ‘activity limitations’ [18]. Patients
were asked to identify three important activities they
were unable to perform or were having difficulty with
because of their neck problem. An example list was
provided to assist in either formulating activities or
checking if the mentioned activities were indeed the
most important ones. Patients were asked to score
their ‘activity limitations’, where 0 represents ‘no diffi-
culty’ and 10 represents ‘impossible to perform the
activity’ [18,19]. An average PSFS 2.0 score was calcu-
lated. Higher scores indicate a higher level of activity
limitation.

All forms were available online, using Limesurvey
software. The PSFS (2.0) was answered together with
the PT.
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Analyses

All statistical analyses were performed with SPSS ver-
sion 24 (Inc, Chicago, Ill, USA. Qualitative data were
analyzed using ATLAS.ti software (ATLAS.ti Scientific
Software Development GmbH, Berlin, Germany).
Handling of missing items on the NDI was performed
as described by the original author: if a patient did
not complete one question or another, the average of
all other items is then added to the completed items
[47]. All data were checked for normality, using
a Stem-and-leaf Plot, Q-Plot and Whisker box. Non-
parametric tests were used if data was not normally
distributed. Descriptive statistics were used to calcu-
late frequencies.

Interchangeability of the PSFS and PSFS 2.0
A Wilcoxon signed rank test was used to calculate if
there was a significant difference between the scores
on the PSFS (corrected for direction) and the PSFS 2.0.
Moreover, a Spearman correlation coefficient was calcu-
lated between the PSFS score and the PSFS 2.0 score.
A correlation above 0.80 was expected [26] and could
indicate the PSFS and PSFS 2.0 scores are comparable/
interchangeable in research and clinical practice.

Content validity
Interview transcripts were systematically analyzed,
coded, and compared using ATLAS.ti by two research-
ers. First, verbatim transcripts were coded. We used
thematic content analysis [48]. Codes were smaller
units and identifying concepts, themes, or recurring
regularities that appeared within each interview were
created. Emerging themes were discussed within the
research team and credibility of the findings was
established by seeking agreement among co-
researchers. Second, codes were tallied, and trends
were identified. A list of the mentioned problems
with frequencies was provided and if possible, the
items were coded according to the ICF. Established
linking rules were used to guide the linking of func-
tional problems to the ICF [49].

Construct validity
Convergent validity relates to the extent to which
a particular instrument corresponds to the construct
(theoretical concept) of neck pain and ‘activity limitations’
[26,50]. Therefore, the correlation between the total score
of the PSFS (2.0) and the total score of the NDI was
evaluated as both questionnaires aim to measure the
same construct. Convergent validity was quantified by
the Pearson correlation coefficient in case of a normal
distribution of the data, otherwise a Spearman correla-
tion coefficient was used. Correlations were rated as
follows: r < 0.30 as low/insignificant; 0.30 ≤ r < 0.45 as
moderate; 0.45 ≤ r < 0.60 as substantial and r ≥ 0.60 as
high [51]. Therefore, hypothesis one was a high

correlation (r ≥ 0.60) was expected between the PSFS
(2.0) and the NDI, as these instruments are based on
a similar construct [26,50].

Construct validation by extreme groups (known
group validity) is a type of validation where the instru-
ment is assessed on two extreme groups, which
should score significantly different on the instrument
[26,50]. Extreme groups were defined on initial pain
levels. We assumed that patients with high initial pain
(>7 on the NRS in the preceding 24 h) would have
a higher level of perceived disability [52]. The inde-
pendent Samples Whitney U test was used to test the
difference between known groups. For hypothesis
two, we expected a significant difference between
both groups (high and low pain).

Results

The first ten consecutive patients agreed to partici-
pate, after which we decided to ask one extra male
patient to increase gender variety. The median age of
the patients was 46.0 (Interquartile range (IQR)
25.0–55.0) years and 81% were female. Demographic
characteristics of the eleven patients are reported in
Table 1. The median total score on the PSFS was 5.3
(IQR 4.3–7.0) versus 4.3 (IQR 3.0–6.3) on the PSFS 2.0.

Interchangeability of the PSFS and PSFS 2.0 score

The spearman correlation between the PSFS (corrected
for direction) and the PSFS 2.0 was found to be high
(0.92). The difference between both median total scores
was non-significant on the Wilcoxon signed rank test
(0.776). This provides an indication the PSFS and the
PSFS 2.0 score could potentially be interchangeable.
Figure 1 visually illustrates the mean PSFS (uncorrected)
and PSFS 2.0 total score per patient.

Content validity

Relevance and understandability
All patients indicated the concept was relevant to
them, most patients felt it was one of the most
important issues they had to deal with, along with
pain. Some patients stated their pain and activity
limitations were interrelated and others said they
could not perform an activity as they were just unable
to, not as a result of their pain.

‘To me “activity limitation” is very important as it really
impacts my daily life and what I’m able to do. I think it is
actually more important to me then the pain itself,
although I feel my pain and disabilities are related. Some
activities I am unable to perform due to the pain.’

According to participants the PSFS (2.0) question was
appropriate (e.g. in terms of measuring ‘activity limita-
tions’ and duration) and easy to understand. One patient
indicated the PSFS (2.0) is about ‘the most important
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activity limitations’ and not about ‘activity limitations in
general’. All other patients indicated the three activities
they mentioned were a complete indication of their
‘activity limitations’ and according to them no missing
items or concepts could be detected.

Activities
Even though patients stated they completely understood
the question and felt the assignment itself was ‘easy’,
a small majority of patients (54.5%) reported it was
quite difficult to mention the three most important activ-
ities. Although most patients eventually came up with
three activities (72.7%) themselves, some patients could
not mention three activities. They most often mentioned
two activities and stated they could not come up with
a third activity at that time. ‘I feel it is difficult to come up

with activities I am restricted in, as I am so used to having
difficulties. I am livingwith it every day for a long time and it
became ordinary for me to be restricted.’

Despite the difficulty level in coming up with three
activities, the number of requested activities was deemed
appropriate according to all patients (no need to report
more activities).

Example list
Patients that mentioned two activities added an activity
after seeing the example list and felt the activity forgot-
ten was important to them. Reasons for not mentioning
this activity initially were: ‘I’m so used to it, I’m unaware’,
‘I forgot I am actually really restricted in this activity’,
‘I wasn’t thinking about this as an activity, I thought it
had to be active such as sports’. All these patients felt
the example list was really important and of great assis-
tance when identifying their personal activity limitations.

After seeing the example list, 36.4% of all patients
added an activity, 18.2% changed an activity (as they felt
the activity on the list was more important than the one
mentioned) and on 45.5% of patients the example list
did not impact their PSFS-activities. Patients that were
perfectly capable of formulating three important activ-
ities and felt this covered the entire scope of important
‘activity limitations’ indicated the example list was
mostly used as a tool to check if the formulated activities
indeed were most important.

All patients indicated the example list was useful,
either to assist in formulating activities or to be of
assistance as a reference tool. Patients were unani-
mous regarding the timing of the example list: it
should be provided after formulating the three activ-
ities themselves, as they felt it would otherwise guide
them too much and they would not be capable to
come up with their own specific ‘problems’.

‘I feel it is useful to use the example list as a facilitator to
verify if I missed anything important and to check if
I mentioned my most important activities. You probably

Table 1. Demographic characteristics of the patients included
in the content validity study.

N = 11

Gender (male) (%) 2 (18.2)
Age 46.0 (25.0–55.0)
Median (IQR)
Duration of neck pain in weeks
Median (IQR) 45.0 (16.0–100.0)
Acute/subacute 2 (18.2)
Chronic 9 (81.8)
Previous history with neck pain (yes) (%) 9 (81.8)
Ability to work despite neck pain:
No, completely unable 0 (0.0)
No, but I do not work at all 1 (9.1)
Yes, it’s possible to perform my ordinary
work activities

7 (63.6)

Yes, but I have to adjust my work 3 (27.3)
Initial pain (NRS)
Median (IQR)

7.0 (2.0–7.0)

PSFS total score
Median (IQR)

5.3 (4.3–7.0)

PSFS score per item
Median (IQR)

1. 6.0 (4.0–8.0)
2. 5.0 (4.0–7.0)
3. 5.3 (4.3–7.0)

PSFS 2.0 total score
Median (IQR)

4.3 (3.0–6.3)

PSFS 2.0 score per item
Median (IQR)

1. 4.0 (2.0–6.0)
2. 4.0 (3.0–5.0)
3. 4.0 (2.0–7.0)

Abbreviations: NRS; Numeric Rating Scale, IQR; Inter quartile range.

Figure 1. Distribution of scores. Mean patient specific functional scale per patient.

JOURNAL OF MANUAL & MANIPULATIVE THERAPY 53



recognize multiple activities that apply, but you have to
think about how important it is to you.’

Preference of answering option (PSFS/PSFS 2.0)
The great majority of patients (90,9%) indicated the
answering option of the PSFS 2.0 (0 being ‘no difficulty’
and 10 represents ‘impossible to perform the activity’)
was preferred or more appropriate. About
seventy percent (66,7%) of patients having recurrent or
chronic neck pain indicated they had a difficult time
thinking back to ‘before the injury’. A significant propor-
tion of patients felt it was unclear which reference was
required, ‘before this episode’ or ‘before having neck pain
for the first time’.

‘The answering option using “before. . .” was really
hard to interpret, probably because I do have neck
complaints for a while now. and yes. well it is hard to
remember what it was like. It is tough to approach it
like this’.

The only patient preferring the original PSFS
answering option indicated this was in accordance
with her school grading, 0 being bad and 10 being
good. This patient did not have recurrent or chronic
neck pain and only had neck pain for 2 months.

The PSFS 2.0 response option was well understood,
clear, intuitive and ‘logical’.

‘To me this answering option is easier. It is familiar
and I can understand it immediately as I feel this is used
in other settings in a similar way’.

Self-administered or conversation orientated. Some
patients stated they preferred to fill out the PSFS (2.0)
with the clinician together (although they understood
the PSFS question perfectly), as they felt it ‘helped
them to talk about it’, ‘it had more meaning’ and ‘it
invited them to think about in depth, instead of just
writing down a quick answer’. Moreover, they felt it
could be quite difficult to come up with restricted
activities. Patients explicitly stated that even though
they could not immediately come up with the

activities themselves, it impacted their lives and was
important to objectify.

‘Talking about my restricted activities helped me to con-
tinue to think about it. On my own I would have stopped
after thinking about it for one second. Together feels more
comfortable and helps me to really think about it.’

Mapping activities to the ICF
PSFS-activities most mentioned were lying in bed,
driving, having a conversation, reading, sitting behind
the computer and remunerative employment. The
activities provided by patients all fell into the category
activity and participation of the ICF. Lying in bed was
coded under d4150 (‘staying in a lying position for
some time as required, such as remaining in a prone
position in a bed’), although other studies labelled
this as b134, however this regards the mental compo-
nent of sleep disturbance. Table 2 presents the activ-
ities mapped to ICF codes.

On the basis of our content validity study we chose
to use the PSFS 2.0 answering option during this
project and to provide patients with the example list
after they formulated important activities.

Construct validity

A total of 100 patients participated in the validity
study. We did not exclude any patients due to missing
data. The mean age of the patients was 52.6 (14.5)
years and 75% were female. Demographic character-
istics of the 100 patients are reported in Table 3.

Hypothesis one was not confirmed, as the spear-
man correlation between the PSFS 2.0 total score and
the NDI was 0.54, indicating a substantial correlation,
instead of a high correlation (>0.60). Hypothesis two
was confirmed as differences between ‘“known
groups”’ were statistically significant. The mean was
4.0 (1.8) in the low pain group, compared to 5.7 (1.6)
in the high pain group (p = 0.00).

Table 2. Activities mapped to ICF codes.
Activities ICF-code ICF label

Lying in bed (6) d4150 Activities and participation
Driving (6) d4751 Activities and participation
Reading (4) d9202 Activities and participation
Having a conversation (3) d3501 Activities and participation
Sitting behind the computer (3) d3601/*d920 Activities and participation
Remunerative employment (2) d850 Activities and participation
Doing housework d640 Activities and participation
Carrying a bag doing groceries d4301/**d620 Activities and participation
Eating d550 Activities and participation
Watching television d920 Activities and participation
Doing sports d9201 Activities and participation
Riding a bicycle d4750 Activities and participation
Horse-riding d9201 Activities and participation
Swimming d9201 Activities and participation
Shaving d5205 Activities and participation

* Depending on the intended purpose, this item could either be labelled as d3601; using communication devices and techniques such as the computer
or d920; recreation and leisure.

** Carrying in the hands versus acquisition of goods and services
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Discussion

This study found ‘activity limitations’ is a very important
concept by patients with neck pain. According to the
patients in this study, the PSFS 2.0 is appropriate and
easy to understand. Patients had an explicit preference
for the PSFS 2.0 version and indicated it made more
sense to them and they had difficulties recalling using
the original PSFS. Additionally, patients indicated they
preferred answering the question face to face with
a clinician (as opposed to answering it themselves digi-
tally) as this provided themmore depth to the question.
We found a substantial correlation between the PSFS
2.0 and the NDI and a significant difference between
‘known groups’. Based on our findings, the PSFS 2.0 is
considered to possess adequate validity in terms of
content validity and construct validity seems to be
acceptable for patients with non-specific neck pain.

Comparison to the literature

This study was the first to assess the content validity
of the PSFS 2.0 and therefore we are unable to
directly compare our results to other studies reported
in the literature. The relationship between pain and
‘activity limitations’ however, has been observed
before using quantitative data [17,18,53,54]. Our
study indicates, several patients indeed experience
pain and activity limitations to be interrelated.
However, this differed per patient and although the
concepts can influence each other, some patients
stated they do not always feel pain but were
restricted in performing an activity. Therefore, we
consider it to be important to measure both concepts
separately and to discuss the answers of the PSFS 2.0
with the patient. The PSFS has been described as
a tool to use at the end of history taking, with the

clinician and patient together [16] our interviews
revealed patients actively prefer this compared to
filling in the question themselves. We found
a substantial (0.54) correlation between the PSFS 2.0
and the NDI. We anticipated finding a correlation
above 0.60. Westaway and Stratford investigated con-
current validity and found a high correlation between
the average PSFS activity score and the NDI score in
31 individuals with neck dysfunctions (r = 0.82) which
differs from our findings [16]. They found a similar
PSFS score, however their average NDI score was
higher. Moderate correlations have been found
between the PSFS and the Physical Disability Index
score and SF-36 (bodily part) in individuals with knee
pain [55] and with the Roland Morris Low Back Pain
and Disability Questionnaire for individuals with low
back pain [56]. A possible explanation for a substantial
correlation might be that patients stated the PSFS
gives them the opportunity to specify their personal
problems regarding activity limitations as opposed to
the NDI. Some patients did not have problems with
general activities as listed on the NDI but did with
very specific problems. Moreover, the content validity
of the NDI has been rated as doubtful [40]. Another
study concluded the content validity of the NDI was
good, however this study did not include a patient’s
perspective. Content validity was assessed by compar-
ing the items of the NDI with problems identified
from problem elicitation technique. Eleven common
problems were identified, of which six were included
in the NDI [36].

A significant difference between known groups had
not been assessed in this manner previously, however,
Cleland et.al. found a high correlation between the
change score of the PSFS and the NRS (0.80) [17].

Strengths and limitations

This study has some limitations. Our study sample for
mapping ICF activities and assessing the interchangeabil-
ity was small. Therefore, the results regarding interchan-
geability should be interpretedwith caution.We chose to
only assess both versions on the content validity sample,
due to practical reasons. Patients in this part of the study
were informed and interviewed and we therefore were
able to take the time to explain the purpose and to
answer their questions. As the preferred version (PSFS
2.0) was clear, we felt it was not necessary to expose all
patients to both versions. Moreover, our total sample
consisted of a high number of females and patients
with non-acute neck pain. This however is in accordance
with the literature [25]. We tested only two hypothesis
and did not assess divergent validity; future studies could
potentially assess construct validity more extensively.

One of the strengths of this study is that we were
the first to assess the content validity of the PSFS 2.0.
Moreover, our population consisted of patients

Table 3. Demographic characteristics of the patients included
in the construct validity study.

N = 100

Gender (male) (%) 25 (25.0)
Age 52.6 (14.5)
Mean (SD)
Duration of neck pain in weeks
Median (IQR)
Acute/subacute

18.0 (8.0–100.0)
45 (45.0)

Chronic 55 (55.0)
Prior history with neck pain (yes) (%) 79 (79.0)
Ability to work despite neck pain:
No, completely unable 1 (1.0)
No, but I do not work at all 22 (22.0)
Yes, it’s possible to perform my ordinary
work activities

60 (60.0)

Yes, but I have to adjust my work 17 (17.0)
NDI baseline score
Mean (SD)

12.1 (6.1)

NDI baseline score percentage
Mean (SD)

24.1 (12.2)

Initial pain (NRS)
Mean (SD)

4.7 (2.4)

PSFS 2.0 total score
Median (IQR)

4.5 (3.3–6.0)

Abbreviations: NDI; Neck Disability Index, NRS; Numeric Rating Scale, IQR;
Inter quartile range, SD: Standard deviation.
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visiting a physical therapist, as the PSFS is frequently
used by physical therapists and pain/activity limita-
tions are important outcome measures, it is important
to assess the measurement properties in this popula-
tion. We registered our trial a priori, increasing
transparency.

Implications for clinical practice

We advise clinicians to use the PSFS 2.0 in the future
and to discuss the findings with the patient. We also
suggest further studies should continue to examine
other psychometric properties (such as responsive-
ness) of the PSFS 2.0 in patients with neck pain and
other musculoskeletal disorders.

Key points

Findings: The results of the current study provide
preliminary evidence for the content validity of the
PSFS (2.0). The PSFS 2.0 is preferred in patients with
neck pain. The construct validity of the PSFS 2.0
seems to be good.

Implications: Clinicians should consider using the
PSFS 2.0 instead of the original PSFS.

Caution: The reliability, measurement error and
responsiveness of the PSFS 2.0 on patients with neck
pain is unknown and requires further investigation.

Recommendations

The reliability, measurement error, interpretability and
responsiveness should also be assessed on patients
with neck pain visiting a physical therapist.
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Appendix. PSFS 2.0

I’m going to ask you to identify up to three important activities that you are unable to do or having difficulty with as a result
of your problem?

For example: were there any activities that you were unable to do or have difficulty with because of your problem today or
in the last week?

0 1 2 3 4 5 6 7 8 9 10
No difficulty Impossible
at all                                                                                                                       to perform

the activity

Self reported activities:
1………………………………………………
0 1 2 3 4 5 6 7 8 9 10

2………………………………………………
0 1 2 3 4 5 6 7 8 9 10

3………………………………………………
0 1 2 3 4 5 6 7 8 9 10

If you are having difficulty with reporting activities you are restricted in or you want to check if your self-reported activities
are indeed the most important ones, you can use the example list below (you can add or change activities if you feel they are
important to you):

Renumerative employment Reading
Doing housework Reaching
Making dinner Looking behind you
Recreation and leisure Activities above shoulder height
Gardening Driving
Lifting and carrying objects Riding a bicycle
Changing body position Using communication devices and techniques
Lying in bed Sitting behind the computer
Maintaining a body position Using your telephone
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