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Abstract

Questions Is it possible to replace the Shoulder Pain and

Disability Index (SPADI) with a single substitute question

for people with shoulder pain, when measuring disability

and how well does this substitute question perform as a

predictor for recovery.

Design A prospective cohort study.

Participants A total of 356 patients with shoulder pain in

primary care.

Analyses Convergent, divergent, and ‘‘known’’ groups

validity were assessed by using hypotheses testing.

Responsiveness was assessed using the Receiver Operating

Curve and hypothesis testing. In addition, we performed

multivariate regression to assess if the substitute question

showed similar properties as the SPADI and if it affected

the model itself, using recovery as an outcome.

Results The Spearman correlation coefficient between the

total SPADI score and the substitute question was high, and

moderate with the Shoulder Disability Questionnaire. The

correlation between the substitute question and the EQ-5D-

3L was low and the responsiveness was acceptable. The

substitute question did not significantly contribute to both

prognostic prediction models as opposed to the SPADI.

Regardless all models showed poor to fair discrimination.

Conclusion The single question is a reasonable substitute

for the SPADI and can be used as a screening instrument

for shoulder disability in primary clinical practice. It has

slightly poorer predictive power and should therefore not

be used for prognosis.

Keywords SPADI � Single question � Disability �
Shoulder � Questionnaire

Introduction

Activity limitations are one of the most important health

consequences for patients with shoulder pain [1]. Activity

limitations can range from difficulties with opening a jar

and getting dressed, to impeding sleep [2]. Shoulder pain

presents an economic burden on society due to costs of sick

leave and health care and also impacts patient’s quality of

life [3]. As such, health-related patient-reported outcome

measures (PROMs) that assess perceived activity limita-

tions are useful in terms of assessing the physical impair-

ment in patients with shoulder pain [1, 4].

Both the Shoulder Pain and Disability Index (SPADI) as

the Shoulder Disability Questionnaire (SDQ) are PROMs

focusing on activity limitations. Several (systematic)

reviews have encouraged the use of the SPADI in both

clinical and research settings [5–7].

A survey among physical therapists (PTs) concluded

that PROMs are most often used to ensure quality of care,

to communicate with other health care providers, and to

determine progress (outcomes) of individual patients [8].

These findings are consistent among other health care

professionals [9]. Apart from this, a PROM can be used to
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predict recovery. For example, there is consistent evidence

that a high level of disability is one of the predictors of

poor recovery for patients with shoulder pain [10].

Nevertheless, PROMs are not (fully) integrated into

clinical practice yet. A survey among nearly 500 PTs

concluded that only half of them regularly used a PROM

during their work [8]; this is consistent with other health

care providers [11]. The most common reason for not using

PROMs is that it is too time consuming for patients to

complete (43%) and for clinicians to analyze, calculate,

and score (30%); moreover, several PROMs are too diffi-

cult for patients to complete independently (29.1%) [8].

Even the PTs that do use PROMs during their work agreed

(more than 75%) with the problems described by the non-

users and also stated that PROMs are often confusing to

patients.

Several initiatives have been started as a response to

these concerns to facilitate the integration of PROMs in

clinical care. Clinicians prefer PROMs that can be com-

pleted quickly (70%) [8]. Therefore, modifications and

abbreviations of several PROMs have been developed and

validated [12, 13]. Recently, the Patient-Reported Out-

comes Measurement Information System (PROMIS) was

developed using sample qualitative input from patients and

specific analyzing methods (item response theory), to

construct and evaluate a preliminary item bank to measure

physical functioning [14]. Computer-adaptive testing has

tremendous potential for a quick and precise PROM

assessment, with significantly reduced burden for patients

and clinicians [15]. Another initiative is the development

of single substitute questions; recently, a study concluded

that it may be feasible to replace the Tampa Scale for

Kinesiophobia by a single substitute question for predicting

outcome in people with sciatica in primary care [16].

We therefore aimed to develop and evaluate the validity,

responsiveness, and predictive power of a single substitute

question for the SPADI as this might be helpful to integrate

a PROM into clinical practice.

Methods

Design

This is a secondary analysis of a prospective cohort study

(ShoCoDiP-study), including patients with shoulder pain in

physiotherapy setting. Aims of the ShoCoDiP-study were

e.g., to evaluate physiotherapy care and prognostic factors

in patients with shoulder pain and investigate whether

Musculoskeletal ultrasound and the working alliance are

related to patient recovery. Details of the design are pre-

sented elsewhere [17]. The Medical Ethics Committee of

the Erasmus Medical Center in Rotterdam approved the

study (MEC-2011-414). Informed consent was obtained

from all patients.

Study population

Patients were recruited from primary care physical therapy

clinics between November 2011 and December 2012.

Patients with shoulder pain were eligible for inclusion if

they were at least 18 years old and adequately understood

the Dutch language. Patients with serious pathology (in-

fection, cancer or fracture), previous surgery or diagnostic

imaging techniques of the shoulder, such as Magnetic

Resonance Imaging or Ultrasound in the previous

3 months, were excluded [17].

Development of the substitute question

In a focus meeting with the ShoCoDiP-project team (con-

sisting of physical therapists, manual therapists, general

practitioners, a radiologist, an orthopedic surgeon, and

epidemiologists), various items were discussed that could

act as a substitute question to cover the entire domain of

the SPADI questionnaire. The final substitute question was

chosen based on consensus within the research team:

‘‘Please state the amount of limitation in daily activity you

experience due to your shoulder pain.’’ This question could

be answered on an 11-point scale, where 0 = no limitation

at all and 10 = completely disabled.

Baseline measurement

Participating patients received an online questionnaire that

included items focused on demographic characteristics,

pain intensity [Numeric Rating Scale (NRS)], disability

(the SDQ, SPADI and substitute question), and health-re-

lated quality of life (EQ-5D-3L).

Pain intensity

The 11-point NRS was used to capture the patient’s pain

intensity. The scale is anchored from ‘‘no pain’’ to ‘‘worst

imaginable pain.’’ Patients rate their current level of pain

and their worst and least amount of pain in the last 24 h.

The NRS has shown to be valid, reliable, and responsive in

patients with shoulder pain [4].

The SPADI is a self-administered questionnaire

designed to measure pain and disability associated with

shoulder pain. It consists of 13 items and each question

refers to the past week. Five items measure severity/in-

tensity of pain, and eight items measure disability. Items

can be scored on a scale ranging from 0 to 10, where 0

represents ‘‘no pain/no difficulty’’ and 10 ‘‘worst pain

imaginable/so difficult it requires help’’ [18, 19]. The total
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score varies between 0 and 100, a higher score indicates a

higher level of pain-related disability [18]. The Dutch

SPADI (SPADI-D) has shown to be valid (hypothesis

testing, factor structure), reliable (internal consistency and

test–retest), interpretable (measurement error, floor, and

ceiling effects) and responsive, in patients with shoulder

pain in primary care [20, 21].

The SDQ is a pain-related disability questionnaire

developed in Dutch, which consists of 16 items [1, 22]. All

items refer to the preceding 24 h. Response options are

‘‘yes,’’ ‘‘no,’’ or ‘‘not applicable.’’ The option ‘‘not appli-

cable’’ indicates the situation that the issue has not occur-

red in the past 24 h. The SDQ-score can range from 0 to

100 with a higher score indicating more severe disability

[1, 22]. The SDQ is a valid and responsive measure [1, 23].

The EQ-5D-3L is a health-related quality of life ques-

tionnaire covering five dimensions of health: mobility, self-

care, usual activities, pain/discomfort, and anxiety/depres-

sion [24]. Response options are ‘‘no problems,’’ ‘‘some

problems,’’ ‘‘extreme problems.’’ The Dutch version is an

official language version [24].

Follow-up

All patients received the SPADI-D, the SDQ, the substitute

question, and the Global Perceived Effect (GPE)-scale

26 weeks after initial presentation. Within this period, the

patient received individualized physical therapy treatment

for 1 or more sessions. Outcome measure was perceived

recovery by the patient, measuring with the GPE-scale. The

GPE-scale is a 7-point scale scoring whether the patient’s

condition has improved or deteriorated. This scale ranges

from ‘‘completely recovered’’ to ‘‘worse than ever.’’ The

GPE-scale has good test–retest reliability and correlates

well with changes in pain and disability [25].

Analysis

All statistical analyses were performed with SPSS 23. For

this study, all patients that did not answer the substitute

question were excluded. Handling of missing items for the

SPADI and SDQ was performed as described by the

original authors [18, 23]. This means that patients were

excluded from the analysis if there were more than two

items missing per SPADI-subscale [18] or when more than

two items were missing from the SDQ [23]. The total score

of the questionnaires for the included patients were cal-

culated by adding up the item scores and dividing them

only by the number of items that were answered and

deemed applicable to the subject [18, 23].

All data were checked on normality, using a Stem-and-

leaf Plot, Q-Plot and Whisker box. Non-parametric tests

were used if data were not normally distributed. Descrip-

tive statistics were used to calculate frequencies.

Validity

Correlations and hypotheses Correlations were calcu-

lated using the Pearson correlation coefficient in case of a

normal distribution of the data, otherwise a Spearman

correlation coefficient was used. Correlations were rated as

follows: r\ 0.30 as low (a negligible correlation);

0.30 B r\ 0.45 as moderate; 0.45 B r\ 0.60 as sub-

stantial and r C 0.60 as high [26].

Convergent validity relates to the extent to which a

particular instrument corresponds to the construct (theo-

retical concept) of shoulder pain and function [27]. As the

substitute question is designed to possibly replace the

SPADI, we hypothesize that the correlation between sub-

stitute question and the total score of the SPADI is high

(r C 0.60). We also measured the correlation between the

substitute question and the SDQ, as the instruments are

based on a similar construct, we expected a high correla-

tion as well, but lower than the correlation with the SPADI

(as the substitute question is designed to replace the

SPADI). The SDQ has a different type of answering option

and the focus of the SDQ lies on ‘‘pain during an activity,’’

as opposed to the SPADI of which the majority of ques-

tions is focussed on ‘‘difficulties with performing an

activity due to pain.’’ We therefore expected the substitute

question to be highly correlated (r[ 0.60) with the SPADI

and substantially correlated (r between 0.45 and 0.60) with

the SDQ [27].

Divergent validity relates to the extent to which a par-

ticular instrument does not correspond to the construct

(theoretical concept) of shoulder pain and function. As two

items of the EQ-5D-3L and the substitute question are

based on different constructs (the mobility-item and the

item anxiety/depression), we expect the correlation coef-

ficient between both to be low (r\ 0.30) [27].

Known groups validity We assumed that patients with

high initial pain ([7 on the Numeric Rating Scale in the

preceding 24 h) and work absence would have a higher

level of perceived disability. Both groups had been chosen

a priory. The independent sample Mann–Whitney U test

was used to test the difference between known groups.

Responsiveness

Responsiveness was assessed using the area under the ROC

curve (AUC) and hypothesis testing. Patients were selected

if they completed the SPADI-D and the substitute question

at baseline and follow-up and the GPE-scale at follow-up at

26 weeks.
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AUC method We calculated the AUC to assess the ability

of the substitute question to discriminate between patients

who are considered improved and not importantly changed

according to the GPE, using a frequently used anchor and

considered patients as recovered when they answered they

were ‘completely recovered’ or ‘much improved’ and as

not importantly improved when they answered ‘slightly

improved,’ ‘no change,’ or ‘slightly worse’ [28–30].

A benchmark that has been previously used to establish

that outcome measures are useful in discriminating

improved and unimproved patients has been set at 0.70

AUC [31].

Hypothesis testing Hypothesis testing for responsiveness

was based on the concept that the correlation between the

change score of related constructs (SPADI) must be high.

Hypothesis testing was quantified by the Pearson correla-

tion coefficient in case of a normal distribution of the data

and otherwise a Spearman correlation coefficient was used.

Correlation coefficients between the substitute change

score and the SPADI change score were expected to be

above 0.50 [32]. A substantial correlation (r between 0.45

and 0.60) was also expected between the change score of

substitute question and the change score of the SPDQ and

the GPE-scale. Correlations between the change score of

the substitute question and the change score of EQ-5D-3L

mobility as well as the anxiety/depression item were

expected to be low (r\ 0.30).

Predictive power

Multivariate logistic regression analysis was used to pre-

dict recovery after 26 weeks. All assumptions (linearity

between independent variables and log odds and multi-

collinearity ([0.80) for continuous variables) were checked

before model building. We included no more than one

independent variable per ten events (for the smallest out-

come group) in the multivariable analysis [33].

Basic model A systematic review concluded that there

was moderate to strong evidence that high pain intensity,

increasing age, a longer duration of complaints, and high

disability at baseline predict a poorer outcome in patients

with shoulder pain [10]. Another review concluded that

higher age, a longer duration of shoulder pain, and high

disability were associated with poor recovery [34].

Patients were selected if they completed the GPE-scale

at follow-up at 26 weeks and all items of interest at base-

line (age, duration of complaints, pain intensity, the sub-

stitute question, and the SPADI). We checked if there were

significant differences in the relevant characteristics

between the patients selected in this analysis and those

excluded.

Initially, three different models were built. The first

model included all predictors (age, duration of complaints,

and pain intensity) retrieved from the systematic reviews

[10, 34]. In the second model, we added the SPADI and in

model 3 we added the substitute question to model 1.

Sensitivity analysis A sensitivity analysis (model 4) was

performed by adding relevant prognostic factors as found

in our own analysis in the total cohort [35] and not in

systematic reviews (no depression or anxiety, a paid job

and good working alliance [measured with the working

alliance inventory (WAI)]. We chose to exclude the WAI,

as the total score of the WAI was only available for 64

patients. We added the SPADI to the basic sensitivity

model in model 5 and added the substitute question in

model 6.

We assessed the prognostic power (Nagelkerke R2), the

discriminative ability (AUC), and the reliability of the

models (Hosmer and Lemeshow). We considered a com-

parable (\15% difference) overall correct percentage and

Nagelkerke R2 in model 2 and 3, as an indication that it

might be valid to replace the questionnaire by its substitute

question in predicting outcome. An AUC can be catego-

rized into four categories: poor discrimination (between 0.5

and 0.7), fair discrimination (between 0.7 and 0.8),

acceptable discrimination (AUC[ 0.8), whereas an AUC

of 1.0 indicates perfect discrimination [36]. Hosmer and

Lemeshow goodness of fit tests were used to assess whe-

ther or not the observed event rates match the expected

event rates in subgroups of the model population, a good

model fit is indicated by a non-significant result. The

-2loglikelihood is the equivalent of the residuals; a lower

value is a better fit.

Furthermore, we checked whether or not the total score

from the SPADI and the substitute question contributed

significantly to the original model (model 1), using the v2

test.

We repeated this process for the sensitivity analysis with

different predictors (model 4–6).

Results

Patient characteristics

A total of 389 patients responded in our cohort study, 19 of

them did not return the SPADI at baseline. We excluded

another 14 patients due to too many missing data on the

SPADI or SDQ. Of these 356 patients, all answered the

substitute question and were therefore included in this

study. Demographic characteristics are presented in

Table 1, the mean age of the patients was 49.5 (SD 13)

years and 47% was male. Of these 356 patients, 250
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completed the GPE after 26 weeks and answered all items

of interest at baseline (age, duration of complaints, NRS

and the SPADI according to the missing item criteria and

the substitute question). Responsiveness was based on 237

patients answering the substitute question at baseline and

follow-up and the GPE-scale.

The data of the substitute question were not normally

distributed. The median score of the substitute question

was 4 points with an interquartile range (IQR) from 2 to 6.

The SPADI was normally distributed and had a mean of

46.7 (21.3).

As it is unusual to compare data presented in different

ways, we also presented the median of the SPADI (median

48.7, IQR 28.8–65.0) in order to facilitate a swift visual

inspection of the score of the question of interest (the

substitute question) and the score of the total SPADI.

Validity

Convergent validity

The Spearman correlation coefficient between the substi-

tute question and the total SPADI score was 0.74 and with

the SDQ 0.59. Our hypotheses were confirmed as the

substitute question showed a high correlation with the

SPADI and a substantial correlation with the SDQ.

Divergent validity

The spearman correlation between the substitute question

and the mobility-item of the EQ-5D-3L was 0.23 and with

the item anxiety/depression 0.20. Our hypotheses were

hereby confirmed as the correlation was low between the

instruments that measure a different construct and the

substitute question.

Known groups validity

Differences between ‘‘known groups’’ were statistically

significant (Table 2).

Responsiveness

The AUC was 0.76 with a 95% confidence interval ranging

from 0.70 to 0.83. Figure 1 shows the ROC curve based

upon the GPE.

Hypothesis testing for responsiveness resulted in a Spear-

man correlation between the SPADI-D change score and the

substitute change score of 0.71 and 0.60 with the SDQ change

score. The spearman correlation between the GPE and the

substitute question was 0.47. The Spearman correlation

between the substitute question and both the mobility as the

anxiety/depression item of the EQ-5D-3L was 0.10.

Based on the AUC values and confirmation of the

hypothesis, we consider the substitute question to be a

responsive measurement instrument.

Prediction model

There were no significant differences in the relevant

characteristics between the patients selected in this analysis

(n = 250) and those excluded (n = 106) (Table 1).

Out of 250 patients, 150 patients were labeled as

recovered after 26 weeks. For all variables included in the

model, the variance inflation factors were\1.5 and corre-

lation coefficients \0.8, suggesting that no linearity and

multicollinearity was present.

Table 3 shows the predictive models. Model 1 consisted

of the following variables: age, pain, and duration of

complaints. The correct overall percentage was 64.8% and

the Nagelkerke R2 was 0.90.

Table 1 Baseline characteristics

Population Total cohort

(n = 356)

Cohort ‘‘Follow-up’’

(n = 250)

Not included in the predictive

study (n = 106)

p value

Gender (male) (%) 166 (47%) 116 (46%) 50 (47%) 0.894

Age

Mean (SD)

49.5 (13.1) 50.2 (13.0) 47.8 (13.1) 0.118

SPADI score (0–100)

Mean (SD)

46.7 (21.3) 47.5 (21.2) 45.0 (21.7) 0.310

Substitute question (0–10)

Median (IQR)

4 (2–6) 4 (2–6) 3.5 (1–6) 0.549

Duration of complaints in weeks

Median (IQR)

12 (6–26) 12 (6–26) 12 (6–24) 0.502

Use of medication (%) 171 (49%) 129 (52%) 42 (40%) 0.055

Pain intensity (NRS) (0–10)

Median (IQR)

6 (4–7) 6 (4–7) 5 (4–7) 0.068
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Model 2 consisted of the following variables: age, pain,

duration of complaints, and the SPADI. The Chi-Square

test for adding the SPADI was significant (p = 0.029).

Model 3 consisted of the following variables: age, pain,

duration of complaints, and the substitute question. The v2

test for adding the substitute question was not significant

(p = 0.193).

All three models showed poor discrimination and the

AUC values were within the 95% CI intervals of each

other. Differences between both models were small

(Table 3). The largest differences were found between the

Hosmer and Lemeshow goodness of fit of model 2 and 3;

however, both were non-significant. The odds of the

SPADI and the substitute question were quite exchange-

able; however, the confidence interval of the substitute

question was wider.

Sensitivity analysis

The basic model (model 4) consisting of age, duration of

complaints, pain, employment and not being depressed and

Table 2 Known groups

validity
Group Median score substitute question p value

Pain (n = 356)

High initial pain[ 7 6 (4–7) 0.000

Low initial pain\ 7 3 (1–5)

Work absence (n = 318)

Work absence due to shoulder pain 6 (5–7) 0.000

No work absence due to shoulder pain 3 (1–5.25)

Fig. 1 ROC curve based upon the GPE

Table 3 Predictive value

Predictors for recovery Model 1

(n = 250)

Model 2

(n = 250)

Model 3

(n = 250)

OR (95% CI) OR (95% CI) OR (95% CI)

Age (younger) 0.98 (0.96–1.00) 0.98 (0.96–1.01) 0.98 (0.96–1.00)

Duration of complaints (in weeks) (shorter) 0.99 (0.99–1.00) 0.99 (0.99–1.00) 0.99 (0.99–1.00)

Pain using an NRS (lower levels of pain) 0.92 (0.80–1.05) 1.02 (0.87–1.21) 0.97 (0.83–1.13)

Disability using the total SPADI score (lower level of functional disability) 0.98 (0.97–1.00)

Disability using the substitute question (lower level of functional disability) 0.92 (0.81–1.04)

Performance of the model

Correct overall percentage 64.8% 65.6% 65.2%

Nagelkerke R2 0.090 0.114 0.098

AUC (95% CI) 0.64 (0.57–0.72) 0.66 (0.59–0.73) 0.65 (0.58–0.72)

Hosmer and Lemeshow 0.757 0.875 0.553

-2 Log likelihood 319.286 314.534 317.594

Model 1 age, duration of complaints and pain; Model 2 age, duration of complaints, pain and the SPADI; Model 3 age, duration of complaints,

pain and the substitute question
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was based on 241 patients, as nine patients had a missing

value regarding employment or depression. The correct

overall percentage was 63.9% and the Nagelkerke R2 was

0.127.

Model 5 included all predictors plus the SPADI. The v2

Omnibus test for adding the SPADI was significant

(p = 0.039).

Model 6 included all predictors plus the substitute

question. The v2 test for adding the substitute question was

not significant (p = 0.501) Table 4.

All models showed poor discrimination, with small

differences. The largest differences were found between

the Hosmer and Lemeshow goodness of fit of model 4 and

5; however, both were non-significant. The odds of the

SPADI and the substitute question were again quite

exchangeable; however, the confidence interval of the

substitute question was wider.

Discussion

Measurement with the single question can be completed in

a shorter amount of time as compared with the SPADI,

which takes about 3 min to complete. This could have

impact on the use of the instrument in clinical practice and

increase the integration of patient-reported outcome mea-

sures (PROMs), as the most common reasons for not using

them are that they are too time consuming for patients to

complete and too time consuming for clinicians to analyze.

Quality of life research revealed that both single questions

and multi-item scales have a high potential as well as some

disadvantages at the same time [37]. They stated that the

two types of indices are not mutually exclusive and can be

used together in a single research study or in a clinical

setting. Single items have the advantage of simplicity at the

cost of detail [37]. Multiple-item indices have the advan-

tage of providing a complete profile of quality of life

component constructs at the cost of increased burden and

of asking potentially irrelevant questions [37].

However, the predictive power of the substitute question

is not entirely equal to the SPADI as the substitute question

did not significantly contribute to both models according to

the Chi-Square test, as opposed to the SPADI. Regardless,

switching between the SPADI and the substitute question

did not have a great impact on the AUC, as all models

(with the SPADI and the substitute question) showed poor

discrimination. The predictive power of the model

including the substitute question for predicting recovery

was slightly lower (10%) compared to the model with the

SPADI (13%), which are both poor. As these prediction

models should be used carefully, this especially applies to

using the substitute question as a predictor.

Comparison to the literature

Not many studies have been published regarding a substi-

tute question. One study reported that a single self-reported

question to assess habitual physical activity is valid and

responsive to change and thus useful for epidemiological

research in community-dwelling older people, also in fol-

low-up studies. They found correlations between self-re-

ported habitual physical activity and mobility and

Table 4 Sensitivity analysis

Predictors for recovery Model 4

(n = 241)

Model 5

(n = 241)

Model 6

(n = 241)

OR (95% CI) OR (95% CI) p value OR (95% CI) p value

Having a job 1.77 (0.87–3.62) 1.80 (0.88–3.68) 1.75 (0.85–3.57)

Being depressed (not being depressed helps to recover) 0.41 (0.20–0.85) 0.42 (0.21–0.88) 0.43 (0.21–0.89)

Age (younger) 0.99 (0.97–1.02) 0.99 (0.96–1.02) 0.99 (0.97–1.02)

Duration of complaints (in weeks) (shorter) 0.99 (0.99–1.00) 0.99 (0.99–1.00) 0.99 (0.99–1.00)

Pain using an NRS (lower levels of pain) 0.95 (0.83–1.09) 1.06 (0.89–1.27) 0.98 (0.83–1.14)

Lower disability (SPADI total score) 0.98 (0.97–1.00)

Lower disability (substitute question) 0.96 (0.84–1.09)

Performance of the model

Correct overall percentage 63.9% 66.0% 66.8%

Nagelkerke R2 0.127 0.149 0.130

AUC (95% CI) 0.67 (0.60–0.74) 0.69 (0.62–0.75) 0.68 (0.61–0.74)

Hosmer and Lemeshow 0.310 0.853 0.051

-2 Log likelihood 301.001 296.753 300.547

Model 4 age, duration of complaints, pain, depression and being employed; Model 5 age, duration of complaints, pain, depression, being

employed, the SPADI; Model 6 age, duration of complaints, pain, depression, being employed, the substitute question

Qual Life Res

123



accelerometer-based physical activity variables [38].

Another study assessed the reliability, the specificity, and

sensitivity of a single question (with a dichotomized

answering option) regarding hearing impairment in elder

people. The reliability of the single question was lower

than the reliability of the complete questionnaire. Their

conclusion was that the entire instrument was more effec-

tive in assessing the impact of a hearing impairment on

quality of life than the single question [39]. A third study

assessed if the use of single items of a depression ques-

tionnaire were a reasonable alternative to the total scale in

chiropractic patients with low back pain. They analyzed the

association between the single candidate items and out-

come, as well as the predictive capacity of both the total

questionnaire as the single items. The conclusion of the

authors was that a single item (no. 1 or 3) was a reasonable

substitute for the entire scale when screening for depres-

sion as a prognostic factor [40]. The first study that

assessed validity, responsiveness, and predictive power of a

substitute question compared to a complete questionnaire

found a similar result with regard to the Tampa Scale for

Kinesiophobia [16]. The conclusion of this manuscript was

that the unique single substitute question might be able to

replace the Tampa Scale.

Strengths and limitations

This is a new type of research, which is focused on a very

pragmatic solution regarding the disuse of PROMs. The

population consisted of patients from primary care, a

population that is very important within the health care

system and where pain-related disability is a relevant issue.

We had a relatively high number of included patients,

although this could have been higher if we had chosen to

use imputation techniques instead of excluding patients due

to the missing item criteria. We chose to respect these

criteria, as our aim was to assess whether or not the sub-

stitute question might be feasible to replace the SPADI,

and the criteria of the PROMs itself are therefore more

important than to use imputation techniques, in order to

make a more steady prediction model due to the higher

number of included patients. As the demographic charac-

teristics of the included and excluded patients did not dif-

fer, it seems unlikely that there is selection bias regarding

the inclusion of patients in the responsiveness and predic-

tive power analyses. There were no remarkable deviations

with regard to the patient characteristics of the complete

study population compared to the target population (pa-

tients with shoulder pain in primary care) as far as we could

discern, e.g., the number of participating females was

higher than the number of participating males, which is in

line with the gender-specific incidence [41], as was the

average age [42].

Patients were asked to answer if their shoulder pain had

changed since the beginning of treatment. The time

between baseline and follow-up was 26 weeks, which

might have influenced their recollection of their shoulder

problem at the beginning. Although this is common prac-

tice, this could have an impact on the results.

Although the SPADI is designed as if it consists of two

parts (pain and disability), we chose to only formulate one

substitute question and to assess the correlation with the

total SPADI. The theoretical deviation into two separate

parts has not been confirmed in our earlier study [20]. As

the majority of the SPADI questions focuses on difficulties

with performing an activity due to pain, we formulated the

substitute question with a similar focus (difficulties with

performing an activity due to shoulder pain).

Future research

It is important to test the content validity of the substitute

question, with patients, clinicians, and experts together.

Besides, the reliability, validity, responsiveness, and pre-

dictive value should be further assessed before this ques-

tion can be used in clinical practice.

Conclusion

The correlation between the substitute question and the full

SPADI was relatively high. Combined with acceptable re-

sponsiveness, the substitute question can potentially be

used as a screening instrument for shoulder disability in

primary clinical practice. The single question has slightly

poorer predictive power than the complete SPADI, and

should therefore not be used for prognosis at this moment.
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