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Camiel P. C. de Bruijn
Maastricht University and Institute for Rehabilitation Research

Imelda J. M. de Groot
University Medical Centre de Radboud and Institute for Rehabilitation Research

Albère J. S. Köke
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Objectives: The present study evaluated the cost-effectiveness of a behavioral graded
exercise therapy (GET) program compared with usual care (UC) in terms of the
performance of daily activities by patients with chronic shoulder complaints in primary
care.
Methods: A total of 176 patients were randomly assigned either to GET (n = 87) or to UC
(n = 89). Clinical outcomes (main complaints, shoulder disability [SDQ] and generic
health-related quality of life [EQ-5D], and costs [intervention costs, direct health care
costs, direct non–health-related costs, and indirect costs]) were assessed during the
12-week treatment period and at 52 weeks of follow-up.
Results: Results showed that GET was more effective than UC in restoring daily activities
as assessed by the main complaints instrument after the 12-week treatment period
(p = .049; mean difference, 7.5; confidence interval [CI], 0.0–15.0). These effects lasted
for at least 52 weeks (p = .025; mean difference 9.2; CI, 1.2–17.3). No statistically
significant differences were found on the SDQ or EQ5D. GET significantly reduced direct
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health care costs (p = .000) and direct non–health care costs (p = .029). Nevertheless,
total costs during the 1-year follow-up period were significantly higher (p = .001;
GET = €530 versus UC = €377) due to the higher costs of the intervention. Incremental
cost-effectiveness ratios for the main complaints (0–100), SDQ (0–100), and EQ-5D
(−1.0–1.0) were €17, €74, and €5,278 per unit of improvement, respectively.
Conclusions: GET proved to be more effective in the short- and long-term and reduces
direct health care costs and direct non–health care costs but is associated with higher
costs of the intervention itself.

Keywords: Cost-benefit analysis, Shoulder, Behavior therapy, Randomized
controlled trials

Shoulder complaints (SC) are serious musculoskeletal prob-
lems because of their occurrence, course, and persistence
(12). Patients with shoulder complaints suffer from pain and
limitations in the performance of daily activities (18). In
addition to personal suffering, chronic shoulder complaints
entail a huge social and economic burden due to patients’
inability to carry out household tasks, loss of productivity,
sick leave, and/or utilization of health care services. Muscu-
loskeletal disorders, of which SC constitute the second largest
group after low-back disorders, account for the second largest
share in health care costs in the Netherlands (13). In Sweden,
18 percent of disability payments made for musculoskeletal
disorders relate to shoulder complaints (15).

In the past decade, increasing attention has been fo-
cused on economic evaluations regarding patients with mus-
culoskeletal disorders, alongside clinical-effectiveness stud-
ies. Remarkably, costs for low-back pain patients are not
normally distributed: most expenses (more than 80 percent)
are incurred for a minority of patients (less than 25 percent) in
whom low-back pain develops into a chronic disorder (8;20).
Hence, preventing chronic musculoskeletal disorders and im-
proving abilities and healthy behaviors in pain patients at an
earlier stage should be able to reduce costs to health care and
society. Behavioral treatments have proved to be effective
in the treatment of chronic pain patients in multidisciplinary
secondary and tertiary settings (10;14;19).

We have developed a behavioral graded exercise therapy
(GET) program to improve the performance of daily activi-
ties, irrespective of pain experiences in patients with chronic
shoulder complaints in primary-care settings. The clinical ef-
fectiveness of this program was proven in an earlier study (6).
We assumed that improved abilities and behavioral changes
would also contribute to a reduction in costs of health care
services and in costs due to loss of productivity or sick leave.
This study was done for three reasons: first, to evaluate the
clinical effectiveness of the GET program compared with
usual care; second, to evaluate the costs (intervention costs,
direct health care costs, direct non–health-related costs, and
indirect costs) for both treatment groups; third, to evaluate
the cost-effectiveness from a societal perspective for both
treatment groups. To our knowledge, this is the first study
on the cost-effectiveness of behavioral treatment in patients
with chronic shoulder complaints in primary care.

METHODS

Study Population

Patients with chronic SC living in the Province of Limburg
(the Netherlands) were invited to participate in the study
either during consultation with their general practitioner (GP)
for chronic shoulder complaints or by advertisement in a local
newspaper between January 2002 and July 2003. Patients
were included if they were at least 18 years old and had been
suffering from SC for at least 3 months. Patients suffering
from systemic diseases, referred pain, or severe biomedical
or psychiatric disorders were excluded. The study design was
approved by the Medical Research Ethics Committee of the
iRv/SRL.

Interventions

Eligible patients were assigned randomly either to GET or to
usual care (UC). GET is a behavioral treatment program char-
acterized by graded activity and time-contingency and oper-
ant conditioning, which was administered by twenty phys-
iotherapists (PTs). The program consists of a maximum of
eighteen group sessions of approximately 60 minutes over
a period of 12 weeks. The content of the GET program has
been described in detail elsewhere (5). Usual care was stan-
dardized according to the 1999 version of the guidelines
for SC issued by the Dutch College of General Practitioners
(DCGP) (21). UC consists of information, recommendations,
and pain-contingent medical or pharmaceutical therapy. UC
was administered by thirty-two GPs. In UC, it was the GPs
who decided on the specific treatment.

Clinical Outcome Measures

Primary outcome measures to assess the performance of daily
activities were the main complaints instrument and the Shoul-
der Disability Questionnaire (SDQ) (2;11). In the main com-
plaints instrument, patients selected, at baseline, the three
most important daily activities that were affected by their
SC. They rated their ability to perform these activities during
the past week on an ordinal (eleven-point) scale at baseline
and during follow-up. The SDQ is a functional status measure
consisting of sixteen statements regarding pain and limita-
tions to daily activities during the past 24 hours. Generic
health-related quality of life was assessed and rated on the
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EuroQol-5D (EQ-5D) (3). The EQ-5D consists of a descrip-
tive system for health status, related to five dimensions of
health (mobility, self-care, usual activities, pain/discomfort,
and anxiety/depression) and a visual analogue scale. Mea-
surements took place at baseline, directly after the 12-week
treatment period, and after 52 weeks of follow-up.

Costs

Intervention costs, direct health care costs, direct non–
health-related costs, and indirect costs were assessed during
the 12-week treatment period and the 52-week follow-up pe-
riod. The intervention costs of the GET program included
the costs of visits to physiotherapists for group treatment
during the 12-week treatment period. The intervention costs
for UC included the costs of visits to general practitioners,
to physiotherapists for usual care, or to manual therapists or
Cesar/Mensendieck exercise therapists during the 12-week
intervention period. Other direct health-related costs for both
treatment groups during the 12-week treatment period in-
cluded the costs of prescribed medication, of hospitaliza-
tion, and of visits to physicians or alternative therapists. Di-
rect health-related costs after the treatment period included
the costs of visits to general practitioners, physiotherapists,
manual therapists, Cesar/Mensendieck exercise therapists,
physicians, and/or alternative therapists; and costs of hospi-
talization and of prescribed medication during the 52-week
follow-up period. Direct non–health-related costs included
costs of professional home care, of paid housekeeping, of
unpaid help from relatives or friends, of health-related activ-
ities (e.g., fitness training), and other out-of-pocket expenses
(e.g., non-prescribed medication). Indirect costs included the
costs of production losses due to sick leave from paid or un-
paid work.

Physiotherapists documented the number of visits by pa-
tients allocated to GET on a registration form (7). Cost diaries
filled in by the patients were used to assess direct health care
costs, direct non–health-related costs, and indirect costs (9).
The cost diaries were sent to the patients by post. Two strate-
gies were used to collect the cost data. Patients were allocated
at random to a group recording their weekly expenses contin-
uously in ten diary booklets covering the 52-week period or
to a group recording them intermittently in seven diary book-
lets, covering 2 weeks out of each 8-week period (14 weeks
in total during the 52-week follow-up period). We chose this
strategy to answer an addition methodological question, that
is, whether keeping a diary for an intermittent period would
yield different results than keeping one for the total follow-up
period of 1 year. We found no significant difference between
the two assessment strategies (p = .890), which means that
both could be used to calculate the final cost data. Patients
returned the diaries immediately after each booklet had been
completed.

Prices of visits to health care providers, hospitalization,
professional home care, and paid housekeeping were ob-

tained from the guidelines for economic evaluation in health
care by the Dutch Health Care Insurance Counsel (17). Prices
of visits to alternative therapists were obtained from profes-
sional organizations or from the cost diary. Prices of pre-
scribed or non-prescribed medication were obtained from the
Royal Dutch Society for Pharmacy or from the cost diaries.
Prices of unpaid help from family/friends and sick leave from
unpaid work were based on shadow prices for unpaid work
(17). The Human Capital Approach was used to calculate the
costs of sick leave from paid work (17).

Statistical Analysis

Analyses were performed according to the intention-to-treat
principle, using SPSS statistical software (12.0.1 version). A
p value of <.05 was considered to be statistically significant
(two-tailed) for all comparisons.

Change scores on clinical outcome measures were cal-
culated (follow-up scores minus baseline scores), as well as
mean differences between treatment groups and 95 percent
confidence intervals. Paired-sample Student’s t-tests were
used to test for significant differences between groups on
continuous scales having a Gaussian distribution. If data were
missing, unconditional imputation of the overall mean was
applied.

Differences between groups in utilization of health-
care services were calculated for both intervention groups.
Mean costs per treatment group and mean differences be-
tween groups were analyzed. As cost data are usually
highly skewed, non-parametric Mann–Whitney tests for non-
Gaussian distributions were used to test for significant differ-
ences between groups. If data were missing, individual mean
imputation was applied. If no cost data were available, we
used unconditional imputation of the group mean.

Incremental cost-effectiveness ratios (the ratio between
the difference in costs and the difference in clinical effects)
were calculated by bias-corrected bootstrapping (using 1,000
replications) (4;16). Cost-effectiveness ratios for both of the
primary outcome measures (main complaints and SDQ) and
for health-related quality of life (EQ-5D) were plotted on a
cost-effectiveness plane. Alternative cost analyses were per-
formed to evaluate the influence of outliers for the utilization
of health care services on outcomes.

RESULTS

Study Population

A total of 176 patients were randomly assigned to either
GET (n = 87) or UC (n = 89). Eighteen patients (10 per-
cent) withdrew from the study during the treatment period,
whereas 11 (6 percent) withdrawals were registered during
the 52-week follow-up period. Eighty-nine patients (GET
= 41; UC = 48) filled in the diaries continuously, whereas
87 patients (GET = 46; UC = 41) filled in the diaries inter-
mittently. One hundred two patients (58 percent) completed
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Table 1. Baseline Scores and Mean Improvement per Outcome Measure after 12 and 52 Weeksa

Differences between groups

GET Usual care 95% CI of diffb

n = 87 n = 89 p value
Mean (SD) Mean (SD) Mean diff lower upper parametricc

Main complaints (0–100)
Baseline score 76.2 (19.2) 71.9 (19.6)
Improvement after 12 weeks 32.8 (25.7) 25.3 (24.5) 7.5 0.0 15.0 .049
Improvement after 52 weeks 41.1 (26.7) 31.8 (27.4) 9.2 1.2 17.3 .025

SDQ (0–100)
Baseline score 66.0 (18.1) 65.6 (19.9)
Improvement after 12 weeks 17.0 (26.0) 15.3 (21.6) 1.7 −5.4 8.8 .642
Improvement after 52 weeks 22.5 (26.2) 20.4 (31.2) 2.1 −6.5 10.7 .633

Quality of life (−1 to 1)
Baseline score 0.66 (0.234) 0.69 (0.198)
Improvement after 12 weeks 0.06 (0.22) 0.06 (0.18) 0.00 −0.06 0.06 .929
Improvement after 52 weeks 0.10 (0.22) 0.07 (0.18) 0.03 −0.03 0.09 .345

a After unconditional mean imputation.
b At 95 percent confidence interval of difference.
c Parametric Student’s t-test. Boldface values are statistically significant at p < .05. SDQ, Shoulder Disability Questionnaire; GET, graded exercise therapy;
CI, confidence interval.

and returned all cost diaries. No cost data were available
for the 15 withdrawals (9 percent). Overall, 1,213 of a total
of 1,499 (81 percent) cost diaries were returned during the
52-week follow-up period.

Baseline

Treatment groups were comparable at baseline in terms
of patient characteristics and clinical outcome measures
(Table 1). The numbers of patients who reported having paid
work were similar for both treatment groups (GET, 57 per-
cent; UC, 59 percent). Sick leave from paid work at baseline
(if applicable) extending a 1-week period during the past
8 weeks was reported by 4 percent of the patients allocated
to GET and by 12 percent of the patients allocated to UC.
Furthermore, patients eligible for analysis and patients who
withdrew from the study or had missing data during the treat-
ment or follow-up periods were comparable on all outcome
measures at baseline.

Clinical Effectiveness

Table 1 shows that GET patients had improved more than
UC patients on both primary outcome measures (main com-
plaint and SDQ) immediately after the 12-week treatment
and after 52 weeks of follow-up, although the differences
were only statistically significant for the main complaint.
No statistically significant differences between groups were
found with regard to improvement in quality of life (EQ-5D).
Imputation did not alter these results (Table 1)

Health Care Utilization and Sick Leave

Table 2 shows the mean volumes of health care utilization
per patient during the 1-year follow-up period (excluding

GET and UC). The overall utilization of all direct health-
care services and relevant non–health care services during
the follow-up period was lower for patients allocated to GET
than for those allocated to UC (except for unpaid help from
family/friends), and the difference reached statistical signifi-
cance (except for paid housekeeping and expenses for health
activities). There was also a statistically significant difference
in sick leave from unpaid work during follow-up in favor
of GET. No statistically significant differences between the
treatment groups were found in sick leave from paid work.
(Table 2).

Costs

The mean costs per treatment group are presented in Table 3.
The intervention costs for the GET program were based on
an average of 17.2 sessions per patient. The intervention
costs for GET (€261) were significantly higher than those
for UC (€61). Patients allocated to GET had significantly
higher total costs during the 12-week treatment period and
significantly lower costs during the follow-up period (weeks
12–52) than patients allocated to UC. Total mean costs over
the entire 52-week period of treatment plus follow-up were
€153 higher for patients allocated to GET (Table 3).

Cost-Effectiveness Analysis

The incremental cost-effectiveness ratios (ICER) for the
severity of the main complaints (0–100), SDQ (0–100), and
EQ-5D (−1.00–1.00) after 52 weeks indicate that the incre-
mental costs for GET per unit improvement on these outcome
measures were €17 (CI, −4–129), €74 (CI, −2–101), and
€5,278 (CI, −11.808–51.407), respectively.
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Table 2. Mean Utilization of Health Care Servicesa per Patient during a 1-Year Follow-up

GET n = 87 Usual Care n = 89 p value
Type of utilization Mean (SD) Mean (SD) non-parametricb

General practitioner (no. of visits) 0.4 (0.86) 0.8 (1.15) .005
Physiotherapist (no. of visits) 0.8 (2.99) 3.9 (7.04) .000
Manual therapist (no. of visits) 0.1 (0.48) 0.4 (1.44) .012
Cesar/Mensendieck exercise therapist (no. of visits) 0.0 (0.21) 0.2 (1.27) .040
Physician (no. of visits) 0.2 (1.00) 0.4 (1.08) .034
Alternative therapist (no. of visits) 0.4 (1.26) 1.0 (3.62) .016
Prescribed drugs (no. of prescriptions) 0.5 (1.19) 0.8 (1.82) .023

Professional home care (no. of hours) 0.0 (0.00) 0.7 (3.81) .000
Paid housekeeping (no. of hours) 3.4 (17.84) 7.2 (27.72) .086
Unpaid help from family/friends (no. of hours) 9.7 (79.43) 1.2 (5.39) .144
Unpaid help from family/friends adjusted (no. of hours)c 0.8 (5.63) 1.2 (5.39) .046
Expenses for health activities (no. of expenses) 13.0 (30.03) 17.2 (51.72) .553
Other out-of-pocket expenses (no. of expenses) 0.5 (1.25) 1.1 (2.27) .004

Sick leave from paid work (no. of days)d 2.5 (9.70) 0.9 (4.12) .571
Sick leave from unpaid work (no. of hours) 2.2 (10.06) 3.1 (10.22) .035

a Excluding interventions (GET and usual care).
b Non-parametric Mann–Whitney test. Boldface values are statistically significant at p < .05.
c Adjusted for one patient reporting extremely high utilization of unpaid help from family/friends by imputation of the group mean for utilization of unpaid
help.
d Sick leave calculated for patients reporting paid work. GET, graded exercise therapy.

Table 3. Mean Costs (in €) per Treatment Group and Mean Differences during a 1-Year Follow-up

Differences between groups

GET Usual Care 95% CI of diffa

n = 87 n = 89 p value
Mean (SD) Mean (SD) Mean diff lower upper non-parametricb

Treatment period (0–12 weeks)
Direct health care costs 268 (27.5) 75 (102.3) 193 170 215 .000

Intervention costs 261 (0.00) 61 (98.7) 200 180 221 .000
Other direct health care costs 7 (27.5) 15 (34.8) −8 −17 2 .001

Direct non–health care costs 29 (110.6) 33 (90.0) −4 −34 26 .012
Indirect costs 35 (163.1) 24 (94.2) 11 −28 51 .253
Total costs in treatment period 332 (332.0) 133 (175.0) 199 139 261 .000

Follow-up period (12–52 weeks)
Direct health care costs 46 (126.1) 113 (184.5) −67 −114 −20 .000
Direct non–health care costs 109 (609.5) 112 (341.4) −3 −150 143 .029
Indirect costs 43 (205.3) 19 (59.2) 24 −21 68 .038

Total costs in follow-up period 198 (681.6) 244 (435.0) −46 −217 123 .003

Total costs in 0–52 week period 530 (869.2) 377 (548.4) 153 −63 369 .001
Total costs in 0–52 week periodc 456 (466.5) 377 (548.4) 79 −72 231 .001

a At 95 percent confidence interval of difference.
b Non-parametric Mann–Whitney test. Boldface values are statistically significant at p < .05.
c Adjusted for one patient reporting extremely high utilization of unpaid help from family/friends by imputation of the group mean for costs of unpaid help.

The cost-effectiveness plane for the main complaints
instrument after 52 weeks of follow-up is shown in Figure 1.
This plane shows that most cost-effect pairs (91 percent)
are in the upper-right quadrant, indicating positive effects
at higher costs. Cost-effectiveness planes for the SDQ and
EQ-5D showed similar patterns, although more cost-effect
pairs were located near the vertical axis, indicating smaller
clinical effects at higher costs (no data presented) (Figure 1).

Sensitivity Analysis
Alternative analyses were performed after imputation of the
group mean for one patient who reported extremely high uti-
lization of unpaid help from relatives/friends. After adjust-
ment for this outlier, utilization of all direct non–health care
services was lower for patients allocated to GET than for
those allocated to UC (Table 2). Adjusted total mean costs
were €79 higher for patients allocated to GET (Table 3).
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Figure 1. Cost-effectiveness plane for the main complaints after 52 weeks.

The adjusted incremental cost-effectiveness ratios for the
severity of the main complaints and SDQ and EQ-5D af-
ter 52 weeks were €9 (CI, 6–16), €40 (CI, −4–57), and
€ 2846 (CI, −2.765–3.763), respectively.

DISCUSSION

GET patients showed statistically significantly greater im-
provement than UC patients on the main complaint instru-
ment directly after the 12-week treatment, and these im-
provements lasted for at least 52 weeks. Improvements on
the SDQ were greater with GET than with UC, but the dif-
ferences between the groups never reached statistical signif-
icance. No statistically significant differences were found on
the EQ-5D. Patients allocated to GET showed statistically
significantly lower direct health care costs and direct non–
health care costs during the follow-up period (week 12–52)
compared with patients allocated to UC. Nevertheless, be-
cause the costs of the GET program were higher than those
of UC, total costs for GET patients were significantly higher
than for UC patients.

As expected, GET significantly improved the perfor-
mance of daily activities as assessed by the main complaints
measure. This finding means that patients’ ability to perform
the three most important daily activities improved signifi-
cantly, both in the short-term and after 1-year of follow-up.
However, the SDQ, which measures pain and functional limi-
tations in daily activities, did not show a significant difference
between the GET and UC groups. Because the aim of GET
is to improve the performance of daily activities irrespective
of pain experiences, changes measured on the SDQ might
be expected to be relatively small. No statistically significant
differences were found on the five dimensions of the EQ-5D

measured at a three-point level. It is very likely that improve-
ments in individual daily activities due to GET were too
specific to be detected by this generic health-related quality
of life measure.

Patients were taught self-management of their com-
plaints and how to deal with a new episode of shoulder
complaints. We hypothesized that behavioral changes dur-
ing the treatment period, relating to improvement of self-
management due to GET, would reduce the utilization of
health care services during the follow-up period and reduce
sick leave in patients allocated to GET. The results show that
the utilization of health care services during the follow-up
period was indeed significantly lower in patients allocated to
GET. However, there was no statistically significant differ-
ence between groups regarding sick leave from paid work.
The first reason for this finding was the low number of pa-
tients that reported sick leave from paid work in both groups
(11 in GET versus 15 in UC), so these results need to be inter-
preted with considerable caution. A related explanation could
be that return to work was not an explicit aim in this study. Pa-
tients were asked to identify daily activities that interrupted
their daily lives and the ones they preferred to improve. These
goals were not predominantly related to work and patients
were only stimulated to apply to their work settings what
they had learned from the therapy.

As expected, the intervention costs of the GET program
(€268) were significantly higher than those of UC (€61).
This difference is mainly accounted for by the number of vis-
its to physiotherapists for group treatment (on average 17.2
visits) compared with the number of visits to other health-
care providers (general practitioners, physiotherapists, man-
ual therapists, and Cesar/Mensendieck exercise therapists),
mainly accounts for these differences. The ICER of the main
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complaints instrument, for GET compared with UC, shows
that it costs €17 to increase performance of daily activities
with 1 percent. Recently, the ICER of the main complaints
instrument, for manipulative therapy as add-on to UC com-
pared with UC alone was calculated at €22 for a 1 percent
increase in the performance of daily activities in patients with
shoulder complaints and concomitant neck problems (1).
This finding indicates that cost-effectiveness ratios for GET
in patients with chronic shoulder complaints and for manip-
ulative therapy as an add-on to UC in patients with shoulder
complaints and concomitant neck problems are comparable.
The costs per patient to improve the performance of daily
activities by 25 percent, which was the aim of this trial, were
calculated to be €425. When adjusted for one outlier, these
costs were €225.

We conclude that GET is more cost-effective than UC for
patients with chronic shoulder complaints in primary care.
GET is clinically more effective than UC in restoring daily
activities in these patients after the 12-week treatment period,
and these effects last for at least 52 weeks. GET significantly
reduces direct health care costs and direct non–health care
costs in patients with chronic shoulder complaints. However,
total costs during the one-year follow-up period were sig-
nificantly higher due to the higher costs of the intervention
itself.

Policy Implications

It is recommended to use GET to restore daily activities in
patients with chronic shoulder complaints in primary care.
GET is effective in restoring daily activities in patients with
chronic shoulder complaints in long-term in a primary-care
setting and might as such prevent more intensive and more
expensive multidisciplinary treatment of these patients in
secondary- or tertiary-care settings. We recommend that the
program should focus more on work-related goals and work-
related activities in patients having paid work, which might
improve the social benefits of GET.
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