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ABSTRACT
Objective  Previous studies have examined factors that 
may contribute to predicting outcomes for patients with 
shoulder pain. However, there is still a lack of consensus 
on which factors predict the results and whether there 
are differences based on the treatment setting. Thus, 
this study aimed to analyse and compare how baseline 
variables are associated with future outcomes in patients 
with shoulder pain in primary and secondary care settings.
Methods  This study conducted a secondary analysis 
of two observational prospective cohort studies involving 
patients with shoulder pain in primary care (n=150) and 
secondary care (n=183). Multiple regression analyses 
were employed, with one interaction term at a time, to 
examine potential differences in association with baseline 
characteristics and future outcomes between the two 
settings.
Results  Changes in pain and function were statistically 
significant at 6 months for patients in primary care and 
secondary care. However, associations for most baseline 
variables and outcomes did not differ significantly across 
these two treatment settings. The only statistically 
significant interactions observed were for the associations 
between baseline level of pain, function and fear avoidance 
beliefs and change in pain scores at 6 months, with lower 
change scores observed among patients in the secondary 
care.
Conclusion  This study revealed that the association with 
outcomes did not differ across settings for most baseline 
characteristics. These findings suggest that it could 
be feasible to generalise the prognostic value of most 
baseline variables for patients with shoulder, irrespective 
of the treatment setting.

BACKGROUND
Musculoskeletal pain, including shoulder 
pain, has significant implications at individual 
and socioeconomic levels.1 Shoulder pain is 
the Danish population’s third most common 
musculoskeletal complaint and is primarily 
treated by physiotherapists in primary care.2 
However, persistent pain may require referral 
to medical specialists in secondary care. In 

Denmark, approximately 15 000 patients 
receive such referrals annually.3 A consider-
able proportion of cases experience persistent 
pain, with about half of the patients seeking 
multiple consultations for the same episode 
of shoulder pain.4 Previously, the cause of 
shoulder pain was mainly attributed to tissue 
damage and biomechanical factors. However, 
current understanding acknowledges that 
shoulder pain and other musculoskeletal 
disorders are multifaceted phenomena influ-
enced by various contextual factors, including 
psychosocial elements.5 This may explain the 
variable prognosis of shoulder pain, with up 
to 50% of patients reporting ongoing pain 
6–12 months after consulting a clinician.6

The evolving perception of shoulder pain 
aetiology has prompted studies to explore 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Previous research has identified various variables 
associated with changes in pain and function for pa-
tients with shoulder pain. There does not seem to be 
a consensus on which variables show the strongest 
association and whether there are differences de-
pending on the setting in which patients are treated.

WHAT THIS STUDY ADDS
	⇒ This study adds to the existing research by showing 
that most baseline variables' association with future 
outcomes is similar for patients treated in primary 
and secondary settings. These findings suggest that 
it could be feasible to generalise the prognostic val-
ue of baseline characteristics on future outcomes 
for most variables for patients with shoulder pain, 
irrespective of treatment setting.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ The results of this study could help future research 
in building more accurate prognostic models and 
inform patients and decision-makers on what to ex-
pect from rehabilitation.
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whether specific baseline psychosocial and biomechan-
ical variables can predict changes in pain and function 
among individuals with musculoskeletal pain. In shoulder 
patients, numerous prognostic factors have been iden-
tified,7 8 but few remain consistent across studies.9 
Differences in patient populations, outcome measures 
and settings may very well explain these differences. 
Most previous studies have investigated the predictive 
value of baseline characteristics separately for primary 
and secondary care settings.9 Typically, patients referred 
to secondary care have already received unsuccessful 
treatment in primary care, potentially indicating more 
severe cases with chronic pain presentations. This raises 
the possibility that primary and secondary care patients 
might possess distinct prognostic factors, which could 
carry significant clinical implications for the utilisation of 
predictive models. To our knowledge, no study has inves-
tigated the influence of treatment settings on prognostic 
factors in patients with shoulder pain. Thus, the aim 
of this study was to investigate the association between 
baseline variables and future outcomes in patients with 
shoulder pain across primary and secondary healthcare 
settings.

METHODS
Design
As defined by the framework of Kent et al,10 this study was 
an exploratory prognostic study of individual patient data 
obtained from two cohort studies of patients referred 
to physiotherapy treatment in primary11 and secondary 
care12 in Denmark.

The primary cohort data were collected as part of a 
prospective cohort study that evaluated the utility of 
standardised electronic data collection tools for patients 
with neck, shoulder or low-back pain who were referred 
to physiotherapy treatment in 23 physiotherapy practices 
across Denmark between January and June 2016. All phys-
iotherapy practices in Denmark (approximately 500) were 
invited to participate. A total of 26 physiotherapy prac-
tices applied for participation, of which three declined 
participation. Patients were eligible and invited to partici-
pate if referred to physiotherapy treatment by their GP, at 
least 18 years of age and able to understand Danish well 
enough to complete online questionnaires. Participants 
were asked to complete a questionnaire before their first 
consultation and at 3-month and 6-month follow-up, 
with all questionnaire and clinical data collected using 
an existing web-based clinical database (FysDB).11 Only 
patients with a primary shoulder L08 or L92 diagnosis in 
ICPC classification were included in this study.

The secondary cohort data were collected between 
February 2018 and August 2019 in patients with persistent 
shoulder pain referred to one in six municipal outpa-
tient rehabilitation centres in West Jutland, Denmark, 
following hospital treatment. Eligible patients were those 
at least 18 years old and able to understand Danish well 
enough to complete questionnaires. Participants who 
agreed to participate were asked to complete an online 

questionnaire before their first consultation. They were 
notified by email when follow-up questionnaires at 2, 4 
and 6 months were available. Data collection was admin-
istered by an online clinical database (Trial Partner).12 
Only patients with a primary diagnosis of the shoulder 
ICD-10 classification DM750-759 or DM254-256 were 
included, excluding all surgically treated patients.

In both cohorts, no attempt to control the interven-
tion was made, as the treating physiotherapists made any 
decision regarding the type of intervention based on 
their clinical judgement. Data were collected through 
online questionnaires containing questions from vali-
dated outcome measures. Follow-up was conducted at 3 
and 6 months for the ‘primary’ cohort and at 2, 4 and 6 
months for the ‘secondary’ cohort. In this study, only the 
6-month follow-up data were used.

Candidate predictors
Candidate predictors were selected based on the existing 
literature regarding the potential biopsychosocial vari-
ables that could influence the course of treatment and 
availability in the two cohorts. The following baseline vari-
ables were included: age (continuous), gender (M/F), 
work status (employed/unemployed), educational level 
(‘unskilled’, ‘vocational’, ‘lower’, ‘medium or higher’), 
pain duration (‘0–3 months’, ‘4–6 months’, ‘>6 months’), 
mental health as measured by the WHO-5 Index,13 and 
scores on: fear avoidance (0–20), coping (0–10), self-
perceived risk of chronicity (0–10), all as measured by 
selected questions from the ÖMPQ.14 15

The ÖMPQ has shown acceptable measurement prop-
erties in terms of test–retest reliability and absolute 
reliability.16 The WHO-5 has adequate validity in assessing 
the subjective well-being of patients.13

Outcome measures
The outcomes assessed in this study included pain, func-
tion and satisfactory outcome collected at baseline and 
6-month follow-up. Pain was evaluated using the Numeric 
Pain Rating Scale. This validated instrument prompts 
patients to rate their typical pain over the previous 2 weeks 
on a scale of 0–10, with 10 representing the highest imag-
inable pain.17

Function was assessed using the Quick-Disabilities of 
the Arm, Shoulder and Hand questionnaire (Quick-
DASH), a shortened version of the original questionnaire 
that measures upper limb physical disabilities and symp-
toms. The QuickDASH questionnaire comprises 11 items 
that are condensed into a total score ranging from 0 (no 
disability) to 100 (most severe disability) and is consid-
ered to have adequate reliability, validity and sensitivity 
to measure changes in disability among patients with 
shoulder disorders.18 19 Satisfactory outcome was collected 
through patient acceptable symptom state (PASS). PASS 
is a single-question outcome measure that assesses the 
symptoms at which the patient considers themselves well. 
Patients were asked to respond to the question, ‘If you 
were to remain in your current state for the next few 
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months, would you consider your current state to be satis-
factory?’ with a dichotomous response of ‘yes’ or ‘no’. No 
baseline measure of PASS was collected.20

Data analysis
Both cohorts used identical questionnaires, apart from 
the pain duration question, which was measured contin-
uously in the secondary cohort and categorised in the 
primary cohort. To facilitate meaningful comparisons, 
the data in the secondary cohort were also categorised, 
resulting in three categories. Descriptive statistics were 
calculated for all variables. Change scores from base-
line to follow-up for pain and function were calculated 
by subtracting the follow-up score from the baseline 
score. Positive change scores indicated an improvement, 
and negative scores indicated aggravation. A Spearman 
correlation test was conducted to assess the correlation 
between variables. As no variables demonstrated a high 
correlation (r>0.7), all the variables mentioned earlier 
were included in our analyses. All prerequisites for 
conducting linear and logistic regression analyses were 
satisfied. First, regression models were computed with 
‘setting’ as the determinant to investigate differences 
in outcome between primary and secondary settings, 
only adjusting for the baseline of the outcome measure 
investigated, as baseline levels often are found to be the 
strongest predictors of future pain and disability.21–23 
Afterwards, all baseline variables listed above were added 
to the regression models to investigate the association 
between baseline values and outcome measures of pain, 
function and satisfactory outcome. Interaction terms 

(baseline characteristic setting) for all prognostic factors 
with setting were added to the models to investigate to 
what extent the association between the baseline char-
acteristic and the outcome varied between primary care 
and secondary care. A single interaction term was incor-
porated at a time to guarantee that the models possessed 
adequate statistical power, with the previous one being 
substituted by the subsequent term.

Finally, a sensitivity analysis was performed to assess 
result robustness. Our hypothesis posited that systematic 
dropout could primarily affect individuals with unfavour-
able outcomes. To address potential bias, patients lost to 
follow-up were assigned 0 for pain and function change 
scores and ‘no’ for PASS. This approach aimed to miti-
gate dropout effects on our study findings.

The level of significance was set at 0.05. Statistical soft-
ware, Stata V.17, was used to analyse data.24

Equity, diversity and inclusion statement
Diversity was prioritised throughout our study. 
Recruitment aimed for representation across various 
sociodemographic factors. Our author team values 
diverse perspectives. Equity is central in our analysis, 
addressing disparities and challenges.

RESULTS
This analysis included a sample of 333 participants (see 
figure  1). Table  1 provides an overview of the baseline 
characteristics of the study participants. A greater propor-
tion of participants in the primary cohort were classified 
as employed, whereas a higher percentage of participants 

Figure 1  Flow of participants.
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in the secondary cohort reported experiencing pain for 
a duration exceeding 6 months. However, no substantial 
differences were observed between the two cohorts for 
most baseline characteristics.

Clinical course
Overall, the participants experienced improvements 
in pain and function, but only approximately half were 
satisfied with their state after 6 months (see figures  2 
and 3). The analyses adjusted for the baseline value of 
the outcome measure in question revealed statistically 
significant differences between the two cohorts, as the 
secondary cohort had lower change scores and a lower 
likelihood of reporting satisfactory outcome (see table 2).

Associations between baseline values and outcome measures
On further adjustment for all baseline variables, statisti-
cally significant differences in outcomes persisted between 
the two treatment settings, except for pain change (see 
table 3). Patients with a pain duration exceeding 6 months 
exhibited statistically significant lower change scores 
in both pain and function compared with those with a 
pain duration ranging from 0 to 3 months. Additionally, 
QuickDASH score and WHO-5 score were statistically 
significantly associated with change in QuickDASH, while 

baseline pain demonstrated a statistically significant asso-
ciation with change in pain. None of the associations of 
the remaining variables included in the analysis achieved 
statistical significance when accounting for the influence 
of other baseline variables.

Difference in associations across settings
The results of the analyses investigating the interactions 
between all baseline variables and treatment settings 
on outcome measures are reported in table 4. Notably, 
the associations between baseline characteristics of pain 
level, QuickDASH level and fear avoidance and outcome 
measure QuickDASH-change showed statistically signif-
icant differences between the two treatment settings. 
In these instances, the baseline variable was linked to a 
worse outcome in secondary care when compared with 
primary care. There were no significant differences for 
the remaining interaction terms.

Sensitivity analysis
The sensitivity analysis produced consistent findings with 
the main analysis, except for the variable ‘gender’, which 
demonstrated a statistically significant difference in asso-
ciation with pain change between settings (see table 5).

Table 1  Baseline characteristics of participants

Characteristics Total (n=333) Primary (n=150) Secondary (n=183)

Gender, n (%)

 � Female 188 (56.5%) 84 (56.0%) 104 (56.8%)

 � Male 145 (43.5%) 66 (44.0%) 79 (43.2%)

 � Age, mean (SD) 52.7 (14.3) 51.5 (13.8) 53.7 (14.7)

Educational level, n (%)

 � Unskilled 49 (14.8%) 21 (14.1%) 28 (15.3%)

 � Vocational 120 (36.1%) 62 (41.6%) 58 (31.7%)

 � Lower 60 (18.1%) 21 (14.1%) 39 (21.3%)

 � Medium or higher 103 (31.0%) 45 (30.2%) 58 (31.7%)

Work status, n (%)

 � Employed 185 (56.2%) 105 (71.0%) 81 (44.3%)

 � Unemployed 145 (43.8%) 43 (29.0%) 102 (55.7%)

Pain duration, months, n (%)

 � 0–3 83 (27.7%) 64 (42.7%) 19 (12.7%)

 � 4–6 57 (19.0%) 34 (22.6%) 23 (15.3%)

 � >6 160 (53.3%) 52 (34.7%) 108 (72.0%)

QuickDASH baseline (0–100), mean (SD) 37.0 (18.0) 35.2 (17.6) 38.0 (18.4)

Pain baseline NRS 0–10, mean (SD) 5.5 (2.1) 5.6 (2.0) 5.5 (2.2)

Risk of chronicity ÖMPQ 0–10, mean (SD) 6.4 (2.7) 6.4 (2.6) 6.4 (2.8)

Coping ÖMPQ 0–10, mean (SD) 6.0 (2.4) 6.0 (2.4) 6.0 (2.4)

Fear-avoidance ÖMPQ 0–20, mean (SD) 12.2 (5.1) 11.3 (5.4) 12.9 (4.8)

Mental health WHO-5 0–100, mean (SD) 59.4 (20.6) 61.5 (17.9) 57.6 (22.7)

N, number of patients; NRS, Numeric Rating Scale; QuickDASH, Quick Disabilities of the Arm, Shoulder and Hand.
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DISCUSSION
This study aimed to compare the association between 
baseline characteristics and rehabilitation outcomes 
among patients with shoulder pain in primary and 
secondary care settings. The findings indicated 

that patients receiving treatment in the primary 
care cohort experienced more significant improve-
ments in pain and function and were more likely to 
achieve satisfactory outcomes than those treated in 
the secondary care cohort. Despite these differences, 

Figure 2  Trajectory of participants’ pain and function based on treatment setting stratification. NRS, Numeric Rating Scale; 
QuickDASH, Quick Disabilities of the Arm, Shoulder and Hand.

Figure 3  Distribution of participants achieving satisfactory outcome at 6 months, stratified by treatment setting. PASS, patient 
acceptable symptom state.
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most variables demonstrated similar associations with 
outcomes across the two treatment settings. Only the 
baseline scores of pain intensity, disability and fear 
avoidance exhibited a statistically significant differ-
ence in association with future outcomes between 
primary and secondary care. Surprisingly, no signifi-
cant differences were observed at baseline regarding 
pain, function, self-perceived risk of chronicity, 

coping, fear avoidance and mental health between 
the two settings. Only a few variables showed statis-
tically significant associations with outcomes in the 
studied populations.

Comparison with existing literature
To our knowledge, this is the first study to investigate the 
difference in association between baseline characteristics 

Table 2  Analyses adjusted for baseline values of outcome measures at 6 months

Setting
QuickDASH-change*
mean difference (95% CI)

Pain-change**
mean difference (95% CI)

PASS
crude OR (95% CI)

Primary 0 (base) 0 (base) 1.0 (base)
Secondary −11.09 (−15.19 to −6.99)*** −1.40 (−1.98 to −0.81)*** 0.42 (0.26 to 0.70)***

Adjusted for: *baseline QuickDASH, **baseline pain, ***p<0.05.
OR: chance of having satisfactory outcome.
PASS, Patient acceptable symptom state; QuickDASH, Quick Disabilities of the Arm, Shoulder and Hand.

Table 3  Multivariable associations between baseline values and outcome measures

Baseline variable
QuickDASH-change
mean difference (95% CI)

Pain-change
mean difference (95% CI)

PASS
OR (95% CI)

Gender

 � Female 0 (base) 0 (base) 1 (base)

 � Male 1.05 (−3.95 to 6.04) −0.09 (−0.79 to 0.62) 0.91 (0.46 to 1.79)

 � Age −0.05 (−0.23 to 0.13) −0.01 (−0.03 to 0.02) 1.01 (0.98 to 1.03)

Educational level

 � Unskilled 0 (base) 0 (base) 1 (base)

 � Vocational 2.23 (−4.52 to 8.98) 0.64 (−0.31 to 1.59) 1.33 (0.52 to 3.42)

 � Lower level 1.63 (−6.96 to 10.22) −0.10 (−1.32 to 1.11) 1.38 (0.43 to 4.44)

 � Medium or higher 1.59 (−5.36 to 8.53) 0.93 (−0.06 to 1.91) 1.60 (0.61 to 4.19)

Work status

 � Employed 0 (base) 0 (base) 1 (base)

 � Unemployed −2.92 (−7.71 to 1.88) −0.31 (−0.99 to 0.37) 1.20 (0.61 to 2.32)

Pain duration, months

 � 0–3 0 (base) 0 (base) 1 (base)

 � 4–6 −0.31 (−7.12 to 6.51) −0.30 (−1.25 to 0.66) 1.48 (0.58 to 3.77)

 � >6 −6.28(−12.53 to −0.02)* −1.16 (−2.04 to −0.29)* 0.73 (0.32 to 1.68)

 � QuickDASH baseline 0.52 (0.35 to 0.71)* −0.01 (−0.04 to 0.02) 0.99 (0.96 to 1.01)

 � Pain baseline −0.28 (−1.72 to 1.16) 0.67 (0.47 to 0.88)* 0.93 (0.76 to 1.13)

 � Risk of chronicity −0.82 (−1.79 to 0.16) −0.08(−0.22 to 0.06) 0.91 (0.79 to 1.04)

 � Coping 0.57 (−0.56 to 1.72) 0.04 (−0.12 to 0.21) 1.04 (0.88 to 1.21)

 � Fear-avoidance −0.13 (−0.64 to 0.38) 0.01 (−0.07 to 0.08) 1.00 (0.93 to 1.07)

 � Mental health WHO-5 0.14 (0.01 to 0.27)* 0.01 (−0.01 to 0.03) 1.01 (0.46 to 1.79)

Setting

 � Primary 0 (base) 0 (base) 1 (base)

 � Secondary −7.65 (−12.90 to −2.39)* −0.71 (−1.44 to 0.03) 0.36 (0.18 to 0.74)*

Adjusted for all baseline variables. *p<0.05.
OR: chance of having satisfactory outcome.
PASS, patient acceptable symptom state; QuickDASH, Quick Disabilities of the Arm, Shoulder and Hand.
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and outcomes across two treatment settings in patients 
with shoulder pain. Previous studies have investigated 
the predictive value of baseline characteristics separately 
for primary and secondary care settings, and a systematic 
review by Kooijman et al compiled the findings of some 
of these studies.9 The review found that higher shoulder 
pain intensity, concomitant neck pain and longer 
symptom duration were predictive of poorer outcomes in 
primary care settings. In contrast, disability and previous 
shoulder pain were predictive of poorer outcomes in 
secondary care populations. Our study’s findings align 
with prior research, highlighting the association of pain 
intensity, pain duration and disability with outcome 
measures related to pain and function. However, there 
is considerable variation in which predictors are accurate 
in the existing literature. Some variables are found to be 
predictors in both settings, while others only are found 
to predict accurately in a specific setting. Some variables 

may even predict outcomes in different directions. For 
example, some studies found that female gender and 
pain intensity predict poorer outcomes,25–28 while others 
found that they predict favourable outcomes.9 26 The 
complexity of musculoskeletal pain, influenced by various 
psychosocial, contextual and biomechanical factors, may 
explain the variation in results. Additionally, differences 
in study methods and outcome measures make it chal-
lenging to compare results across studies. This study adds 
to the existing research by showing that most baseline 
variables included in this study have similar associations 
with future outcomes, regardless of whether patients are 
treated in primary or secondary care.

Surprisingly, no significant differences in pain, func-
tion, self-perceived risk of chronicity, coping, fear 
avoidance and mental health were observed between the 
settings at baseline. As hypothesised in the introduction, 
patients treated in secondary care had experienced pain 

Table 4  Interaction terms between setting and each baseline variable

Baseline variables Setting

QuickDASH-change
mean difference 
(95% CI)

Pain-change
mean difference 
(95% CI)

PASS
OR (95% CI)

Sex Primary 0 (base) 0 (base) 1 (base)

Secondary (male) 5.26 (−3.62 to 14.12) 0.81 (−0.45 to 2.06) 1.08 (0.27 to 1.70)

Age Primary 0 (base) 0 (base) 1 (base)

Secondary −0.29 (−0.62 to 0.04) 0.01 (−0.03 to 0.06) 0.98 (0.93 to 1.02)

Education Primary 0 (base) 0 (base) 1 (base)

Secondary (vocational) 4.15 (−9.19 to 17.49) 0.39 (−1.50 to 2.28) 1.13 (0.18 to 7.24)

Secondary (lower) 0.85 (−15.94 to 17.63) −0.40 (−2.80 to 2.00) 0.83 (0.08 to 8.29)

Secondary (med-high) −7.32 (−20.73 to 6.09) 0.03 (−1.89 to 1.94) 0.48 (0.07 to 3.15)

Work Primary 0 (base) 0 (base) 1 (base)

Secondary (unemployed) 0.48 (−8.77 to 9.73) −0.36 (−1.67 to 0.95) 0.51 (0.14 to 1.85)

Pain duration Primary 0 (base) 0 (base) 1 (base)

Secondary (4–6) 2.33 (−11.89 to 16.54) 0.62 (−1.37 to 2.61) 0.96 (0.14 to 6.77)

Secondary (>6) 6.72 (−5.31 to 18.74) 1.19 (−0.49 to 2.88) 1.36 (0.26 to 7.13)

Baseline-QuickDASH Primary 0 (base) 0 (base) 1 (base)

Secondary −0.44 (−0.68 to −0.20)* −0.03 (−0.06 to 0.01) 0.98 (0.94 to 1.02)

Baseline pain Primary 0 (base) 0 (base) 1 (base)

Secondary −3.69 (−5.82 to −1.55)* −0.08 (−0.39 to 0.23) 0.88 (0.65 to 1.20)

Risk of chronicity Primary 0 (base) 0 (base) 1 (base)

Secondary −1.18 (−2.89 to 0.52) 0.01 (−0.23 to 0.25) 0.94 (0.74 to 1.20)

Coping Primary 0 (base) 0 (base) 1 (base)

Secondary 0.79 (−1.19 to 2.78) −0.09 (−0.37 to 0.19) 0.94 (0.71 to 1.25)

Fear-avoidance Primary 0 (base) 0 (base) 1 (base)

Secondary −1.25 (−2.10 to −0.39)* −0.08 (−0.20 to 0.05) 0.95 (0.84 to 1.07)

Mental health, WHO-5 Primary 0 (base) 0 (base) 1 (base)

Secondary 0.21 (−0.01 to 0.44) 0.02 (−0.01 to 0.05) 1.01 (0.98 to 1.05)

Adjusted for all baseline variables. *p<0.05.
OR: chance of having satisfactory outcome.
PASS, patient acceptable symptom state; QuickDASH, Quick Disabilities of the Arm, Shoulder and Hand.
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longer than those treated in primary care. Pain lasting 
over 3 months is widely categorised as chronic and can 
lead to undesirable physiological changes to the nervous 
system, making it less reversible. Therefore, patients 
with longer pain durations were expected to be the most 
affected in terms of pain, function and psychosocial 
parameters. However, this assumption was not observed in 
this study. These findings contradict the initial hypothesis 
that patients treated in secondary care would represent 
more severe cases. This is in contrast to a previous study 
conducted in the Danish healthcare system examining 
patients with low back pain in primary and secondary 
care. Their results demonstrated significant differences 
in demographic and clinical characteristics between the 
two groups, as secondary care patients were identified 
as more severe cases.29 These discrepancies between 

shoulder and low back patients need further investiga-
tion.

Strengths and limitations
A notable strength of this study is that the data is obtained 
using similar methods and identical scales in both cohorts. 
This decreases the risk of information bias. Furthermore, 
both cohorts were obtained from real-world intervention 
settings without any attempt to control or influence the 
treatment process. This increases the validity and gener-
alisability of our results, as the two populations reflect 
clinical practice.

Although refraining from controlling or influencing 
the treatment procedure contributes to enhanced gener-
alisability, it may concurrently introduce a potential 
bias owing to variations in the quantity and nature of 

Table 5  Worst case sensitivity analyses: interaction terms between setting and each baseline variable, including all patients 
lost to follow-up receiving change scores of 0 and ‘no’ in PASS

Baseline variable Setting

QuickDASH-change
mean difference 
(95% CI)

Pain-change
mean difference 
(95% CI)

PASS
OR (95% CI)

Gender Primary 0 (base) 0 (base) 1 (base)

Secondary (male) 6.74 (−0.76 to 14.25) 1.30 (0.24 to 2.34)* 2.58 (0.86 to 7.71)

Age Primary 0 (base) 0 (base) 1 (base)

Secondary −1.14 (−0.41 to 0.14) 0.00 (−0.02 to 0.03) 1.00 (0.96 to 1.04)

Educational level Primary 0 (base) 0 (base) 1 (base)

Secondary (vocational) 4.15 (−7.30 to 15.60) 0.11 (−1.52 to 1.73) 0.97 (0.18 to 5.27)

Secondary (lower) 1.35 (−12.22 to 14.93) 0.11 (−1.81 to 2.04) 1.40 (0.18 to 10.79)

Secondary (med-high) −4.65 (−16.45 to 7.15) 0.12 (−1.56 to 1.79) 0.65 (0.11 to 3.67)

Work Primary 0 (base) 0 (base) 1 (base)

Secondary (unemployed) 0.05 (−7.87 to 7.97) −0.41 (−1.52 to 0.71) 0.72 (0.23 to 2.25)

Pain duration Primary 0 (base) 0 (base) 1 (base)

Secondary (4–6) −0.60 (−12.88 to 11.68) 0.51 (−1.22 to 2.23) 1.10 (0.19 to 6.31)

Secondary (>6) 5.40 (−5.05 to 15.86) 1.04 (−0.43 to 2.51) 1.90 (0.43 to 8.48)

Baseline 
QuickDASH

Primary 0 (base) 0 (base) 1 (base)

Secondary −0.28 (−0.48 to −0.07)* −0.02 (−0.05 to 0.01) 0.98 (0.95 to 1.02)

Baseline pain Primary 0 (base) 0 (base) 1 (base)

Secondary −2.70 (−4.52 to −0.89)* −0.07 (−0.33 to 0.19) 0.91 (0.70 to 1.20)

Risk of chronicity Primary 0 (base) 0 (base) 1 (base)

Secondary −0.74 (−2.18 to 0.70) 0.02 (−0.18 to 0.23) 0.91 (0.74 to 1.12)

Coping Primary 0 (base) 0 (base) 1 (base)

Secondary 0.66 (−0.91 to 2.24) −0.03 (−0.25 to 0.19) 1.01 (0.79 to 1.28)

Fear-avoidance Primary 0 (base) 0 (base) 1 (base)

Secondary −0.85 (−1.58 to 0.13)* −0.07 (−0.18 to 0.03) 0.95 (0.85 to 1.05)

Mental health Primary 0 (base) 0 (base) 1 (base)

Secondary 0.08 (−0.11 to 0.27) 0.01 (−0.02 to 0.03) 1.00 (0.98 to 1.03)

Adjusted for all baseline variables. *p<0.05.
OR: chance of having satisfactory outcome.
PASS, patient acceptable symptom state; QuickDASH, Quick Disabilities of the Arm, Shoulder and Hand.
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treatments across the two healthcare settings. Addition-
ally, our study focused solely on physiotherapy patients, 
potentially limiting the general applicability of our find-
ings. Nevertheless, since the primary objective of this 
study was not to establish causal relationships but rather 
to explore whether distinctions exist in how certain vari-
ables are associated with future outcomes within two 
distinct healthcare settings, it is presumed that the study’s 
validity remains uncompromised.10

The multifaceted nature of pain and the variability 
of accurate predictors in the existing literature creates 
challenges in ensuring that all pertinent variables are 
incorporated in this study. Although it could have been 
appropriate to include more covariates in our analyses, we 
lacked information on some variables that demonstrated 
predictive value in previous research. Nonetheless, since 
the primary objective was not to develop a prognostic 
model, we do not believe the validity of our findings to 
be compromised. Our study’s findings indicate that only 
a small number of variables demonstrate a significant 
difference in the association between baseline character-
istics and outcomes across settings. This limited number 
of significant variables may be due to the relatively 
small sample size. Therefore, it is important to consider 
whether type 2 errors may influence the results. To 
confirm the robustness of this study’s results, it is neces-
sary to conduct further research with larger sample sizes 
and longer follow-up periods.

The study indicated a completion rate of 72%, high-
lighting the concern of potential bias arising from 
participant dropouts. A ‘worst case’ sensitivity analysis was 
conducted to mitigate this risk. The sensitivity analysis 
yielded consistent results with the main analysis. These 
findings suggest that even if attrition bias is present, it is 
unlikely to have influenced study results.

Clinical implications
Ultimately, most baseline variables seem to exhibit similar 
associations with future outcomes, regardless of where 
patients are treated. This implies that it may be possible 
to generalise the prognostic ability of most baseline values 
for individuals experiencing shoulder pain. This knowl-
edge can support future investigations in constructing 
more precise prognostic models and provide patients 
and decision-makers with valuable insights into rehabili-
tation expectations. The results of this study also propose 
that targeting modifiable prognostic factors that apply 
broadly to shoulder pain could be more advantageous 
than focusing on a particular treatment setting.

CONCLUSION
Our study aimed to explore potential differences in the 
association between baseline characteristics and future 
outcomes among patients with shoulder pain in primary 
and secondary rehabilitation care settings. The analysis 
indicated that most baseline variables had no discernible 
distinction in their associations with future outcomes 
between the two healthcare settings. These findings 

suggest that the association between most baseline vari-
ables and rehabilitation outcomes for patients with 
shoulder pain does not seem to differ across treatment 
settings.
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