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Abstract Introduction There are substantial differences
in the number of disability benefits for occupational low

back pain (LBP) among countries. There are also large

cross country differences in disability policies. According
to the Organization for Economic Cooperation and

Development (OECD) there are two principal policy

approaches: countries which have an emphasis on a com-
pensation policy approach or countries with an emphasis

on an reintegration policy approach. The International

Social Security Association initiated this study to explain
differences in return-to-work (RTW) among claimants with

long term sick leave due to LBP between countries with a

special focus on the effect of different disability policies.
Methods A multinational cohort of 2,825 compensation

claimants off work for 3–4 months due to LBP was
recruited in Denmark, Germany, Israel, the Netherlands,

Sweden, and the United States. Relevant predictors and

interventions were measured at 3 months, one and 2 years
after the start of sick leave. The main outcome measure

was duration until sustainable RTW (i.e. working after

2 years). Multivariate analyses were conducted to explain
differences in sustainable RTW between countries and to

explore the effect of different disability policies. Results
Medical and work interventions varied considerably
between countries. Sustainable RTW ranged from 22% in

the German cohort up to 62% in the Dutch cohort after

2 years of follow-up. Work interventions and job char-
acteristics contributed most to these differences. Patient

health, medical interventions and patient characteristics

were less important. In addition, cross-country differences
in eligibility criteria for entitlement to long-term and/or

partial disability benefits contributed to the observed

differences in sustainable RTW rates: less strict criteria
are more effective. The model including various com-

pensation policy variables explained 48% of the variance.
Conclusions Large cross-country differences in sustain-

able RTW after chronic LBP are mainly explained by

cross-country differences in applied work interventions.
Differences in eligibility criteria for long term disability

benefits contributed also to the differences in RTW. This

study supports OECD policy recommendations: Individual
packages of work interventions and flexible (partial) dis-

ability benefits adapted to the individual needs and

capacities are important for preventing work disability
due to LBP.
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Introduction

Over the last decades work disability rates and corre-

sponding costs have risen in most industrialised countries

[1]. In the western world, work disability has become a
major public health and economic problem. Long term

sickness absence and work disability is associated with

(work related) health risks, future serious illness and even
an increased mortality risk [2]. From a societal perspective,

the total yearly work disability costs are large. In the

United Kingdom, the yearly costs are estimated at 24 bil-
lion pounds, and up to seventy-five percent of the total

absence costs are associated with long-term absence [3, 4].

In the United States, workers’ insurance costs employers 2
to 4% of their gross earnings [5].

Low back pain (LBP) is the most common reason for

long-term absence and work disability in the US and other
industrialized countries [6]. There are substantial differ-

ences in the prevalence of disability benefits and claim rates

among countries [1]. For example, the back claim rate in the
United States is 60-fold higher than that in Japan [7]. In the

back pain literature, it is often argued that different dis-

ability policies could explain these differences in claim
rates and long-term disability benefits [1]. There are large

cross country differences in disability policies. According

to the Organization for Economic Cooperation and Devel-
opment (OECD) there are two principal disability policy

approaches: there are countries which have an emphasis on
a compensation policy approach, with broad access to dis-

ability benefits, combined with fewer reintegration efforts,

and there are countries with an emphasis on an reintegration
policy approach, stimulating primarily reintegration mea-

sures with more restricted access to disability benefits [8].

Due to a lack of evidence there is a debate among politicians
and researchers which disability policies stimulate return-

to-work (RTW) and which policies delay functional

recovery and cause unnecessarily sickness absence and
even long-term work disability [9–12].

Several years ago the International Social Security

Agency (ISSA) initiated a multinational cohort study to
evaluate the national differences in RTW and the effect of

several predictors and interventions in six different coun-

tries with a special focus on (dis)incentives in their com-
pensation systems. LBP was used as an example due to its

high prevalence and the variation in prevalence of dis-

ability benefits between countries. The biopsychosocial
model of pain and disability provided a theoretical

framework for this study [13]. In addition, compensation

policy variables that may be obstacles for recovery and
RTW were defined. These variables have been labelled

‘‘black flags’’ and are beyond individual control [14]. The

aim of this study is to explain differences in RTW among
claimants with long term sick leave due to LBP between

countries with a special focus on the effect of these

insurance variables.

Methods

Study Design

We collected data from six cohort studies of occupational

LBP and analysed them together. Two-year follow-up data
from claimants sicklisted due to occupational LBP in

Denmark, Germany, Israel, the Netherlands, Sweden, and

the USA (states of New Jersey and California) were ana-
lyzed. Because these studies had a core design comprising

several identical basic features [15–19], it was possible to

collapse the datasets into a homogenous internationally
standardised dataset for multinational analysis [19].

Recruitment and Data Collection

A series of 2,825 claimants was recruited by national

research teams during the period from May 1995 to Sep-
tember 1996, using databases of sickness benefit claimants

in the participating countries. Detailed information about

the data sources has been provided elsewhere [16]. All
claimants were asked to participate and to sign a letter of

authorisation, permitting their data to be used for the cohort

study. Data were collected using questionnaires and inter-
views at 3–4 months (baseline), one (T2) and 2 years (T3)

after the first day of sick leave. The response rates at T2

and T3 were 85 and 77%, respectively. Non-response
analysis showed that there were no major differences

between the response group and the non-response group

with regard to demographic characteristics [16]. Three-
hundred and twenty-eight cases had missing values in the

database for the date of RTW. All of these 328 cases were

at work at T3. We constructed the date of RTW for 305 of
these cases on the basis of the other available data: work

status at T2 and other available dates (day, month and year)

regarding RTW in the database.

Study Population

We included claimants with LBP, i.e. pain between the

lower edge of 12th rib and the gluteal folds. To be inclu-

ded, claimants had to be between 18 and 59 years of age.
We excluded claimants with spinal fractures, with spinal

surgery within the previous 12 months and those with an

infectious or with malignant cause for their back pain.
Claimants had to have completely stopped working due to

LBP during 3 months before entry to the cohorts (i.e. they

were in their 4th month of work disability). The baseline

420 J Occup Rehabil (2009) 19:419–426

123



characteristics of all 2,825 participants in the 6 national

cohorts have been described in detail elsewhere [16, 17].

Primary Outcome

The primary outcome was work disability duration until

sustainable RTW [18]. Two outcome measures were col-

lected in the international database: 1. Date of RTW; and 2.
Working status at T2 and T3. RTW was defined as ‘long-

lasting’ or sustainable if RTW started during follow-up and
a claimant was (still) working at T3. Work disability

duration until sustainable RTW was defined as the number

of days from first day of sick leave until first date of work
resumption resulting in sustainable RTW [18]. For claim-

ants who did not work at T3, work disability duration until

sustainable RTW was censored. This primary outcome is
hence forward called ‘work disability duration until sus-

tainable RTW’ or shortly ‘sustainable RTW’.

Biopsychosocial and Compensation Policy Variables

Biopsychosocial variables were selected after a literature
review [16] and based on their known or suspected influ-

ence on RTW. Patient characteristics, patient health, job

characteristics, medical interventions, and work interven-
tions were derived from the international database [19] and

used in our multivariable model (see Table 1). For the

multinational analyses, we selected only those variables
that were measured in all participating countries. Detailed

information about the content and categorisation of these

variables is available in another publication [18] and the
technical guide of the International Database [19]. Main

characteristics of compensation systems in the involved

countries were defined before the onset of the study into
compensation policy variables by the members of all

national research teams [16]. For this analysis, these

variables were dichotomised as present or absent in a

specific compensation system (see Table 2). Disability
policies are according to the definition of the OECD [8]

defined as the total of compensation policy policies and

work reintegration measures in a country or state.

Statistical Data Analysis

Baseline descriptive statistics were calculated for all vari-

ables. The association between variables potentially
explaining the differences between countries and work

disability duration was assessed using a Cox proportional

hazard model, in order to identify the best fitting multivar-
iate model. Five blocks with variables that could potentially

explain the differences between countries were identified:

patient characteristics, health-related variables, job charac-
teristics, medical interventions and work interventions.

First, for each block all relevant variables within that spe-

cific block were entered in one step into the Cox regression
model to calculate the relative contribution of each block to

the cross country differences in work disability duration.

Clustering of observations within countries was taken into
account by conducting a Cox regression with countries as

strata. Second, variables of all blocks were tested using

stepwise statistical procedures (backward procedure) to
construct the best fitting basic model to explain the differ-

ences in work disability duration between countries. The

alpha criterion for stepwise selection of variables was set at
0.10. Third, the compensation policy variables were entered

one by one into the basic model of the resulting variables of

the five blocks. The order of entrance of the compensation
policy variables was based on the strength of the Wald

statistic. In this third step Cox regression analysis was only

possible if country was not handled as strata. The proportion
of explained variation in work disability duration was cal-

culated for all blocks separately and for the final model

(including the compensation policy variables) with the

Table 1 Listing of biopsychosocial variables, used in multiple regression analysis to explain differences between countries in work disability
duration until sustainable return-to-work

Patient characteristics

Gender, country, age, education and Quetelet index

Health-related characteristics

General health (subscale of SF-36), active coping, passive coping, co-morbidity (interference with work resumption), pain intensity (von Korff
pain intensity scale), sciatic pain, sick leave history due to back pain (in the last year), patient functional limitations (Hannover ADL)

Job characteristics

Working hours, job duration, firm company size, work ability, attitude towards work, physical job demands, social support, job strain (Karasek
Theorell’s demand-support-control scale)

Medical interventions

Surgery, pain medication, passive treatment, exercise therapy (training, gymnastics), back school

Work interventions

Adaptation workplace, job redesign, working hours adaptation, therapeutic work resumption, job training, sheltered workshop
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pseudo R2 [20]. Interactions between age and comorbidity,

and interactions between age and pain were tested based on

concerns that age could modify the effects of these vari-
ables. In addition, based on concerns that compensation

policy variables could modify the effects of work inter-

ventions, interactions between compensation policy vari-
ables and work interventions were tested by taking the

compensation policy variables as strata in the Cox regres-

sion one by one. The assumption of a constant proportional
hazard was tested for each compensation policy variable in

the final model. Finally, a missing data analysis was con-

ducted by comparing the multivariable samples on demo-
graphic, work and back pain characteristics (age, gender,

pain intensity, sciatica, Hannover ADL, and working hours)

to the samples of the participants with missing data.

Results

Cross-National Differences in Medical Interventions

and Work Interventions

There were substantial differences in the applied medical

interventions and work interventions in the six countries
during follow-up. The USA had the highest frequency in

surgery (35.1%), Israel and Denmark in pain relieving

medication (86.9 and 78.9%, respectively), Germany in
passive treatment and manipulation (41.7%), the USA and

the Netherlands in exercise therapy (63.0%), and Germany

and Denmark in back schools (28%). The differences in
frequencies of medical interventions between counties

were all significant (P B 0.001). The frequency of ‘thera-

peutic work resumption’ (60.0%) and ‘working hours
adaptation’ (49.2%) was high in the Netherlands. High

frequencies for work interventions were also found in the

Israeli (job redesign 43.7%) and in the Swedish cohort (job

training 18.0%). In Germany, the frequencies of work

interventions were the lowest for all types of work inter-
ventions. The differences in frequencies of work inter-

ventions between countries were all significant (P B 0.001;

Table 3).

Differences Between Countries in Sustainable RTW

A total of 1,156 out of 2,825 claimants (41.3%) had a

sustainable RTW at T3 (i.e. 2 years after the first day of

sick leave). Figure 1 demonstrates the Kaplan–Meier sur-
vival curves for work disability duration until sustainable

RTW stratified for countries. As shown in Fig. 1, sustain-

able RTW at T3 varied considerably between countries
(log rank test P \ 0.001): ranging from 22% of the

claimants in the German cohort to 62% of the claimants in

the Dutch cohort. Sustainable RTW at T3 was found in 31,
39, 49 and 49% of the claimants in the Danish, Swedish,

American and Israeli cohort, respectively. In addition,

RTW-patterns in the first and second year varied between
countries.

Explaining Biopsychosocial and Compensation Policy
Variables for Differences in RTW Between Countries

First, a basic Cox regression model (with the biopsycho-
social variables, without the compensation policy vari-

ables) was constructed to explain the observed differences

in duration until sustainable RTW and to determine the
relative contribution of the five blocks of biopsychosocial

variables to the explained variance. The first block (I),

patient characteristics, had a relatively small contribution
to explained variance (6%; pseudo R2 = 0.06). Health-

related variables at T1 (block II) explained 21% of the

Table 2 Compensation policy variables (1994–1997) defined by the international panel (derived and modified from Bloch and Prins 16)

DNK GER ISR NLD SWE USA

Income lossa ? ? ? - ? ?

Waiting daysb - - ? - ? ?

Medical certificates needed for a sickness benefitc - ? ? - ? ?

High minimum (C50%) of work incapacity needed for a long term disability benefitd ? ? - - - ?

Risk of dismissale ? - ? - ? ?

No or late entitlement to a long term disability benefitf - - ? ? - ?

DNK Denmark, GER Germany, ISR Israel, NLD The Netherlands, SWE Sweden, USA United States, ? present, - absent
a Income loss when reporting sick (financial incentive)
b No compensation of initial days of sickness absence
c A medical certificate needed that should filter inappropriate claims
d High minimum degree (C50%) of work incapacity needed to be eligible for full a partial disability benefits
e Risk of dismissal: no legal obstacles—i.e. no job protection—to dismiss long-term incapacitated employees
f No or late ([3 months after the start of claim) entitlement to long term disability benefits or rehabilitation
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differences in duration until sustainable RTW. For block
(III), job characteristics, the explained variance was 22%.

Medical interventions (block IV) contributed to 18% of the

explained variance. The last block (V), work interventions,
accounted for 26% of the variance in (differences in) RTW.

Subsequently, the compensation policy variables were

entered into the basic Cox regression model. This final
model is presented in Table 4. For three health-related

variables, there was an association with earlier sustainable

RTW: no co-morbidity interference, a lower pain intensity
and less functional limitations (i.e. higher score on the

Hannover ADL scale). The following job characteristics

were associated with earlier sustainable RTW: longer

tenure, higher work ability score, less physical job

demands (i.e. higher score) and less job strain. There was
an association with earlier sustainable RTW for the fol-

lowing medical interventions: surgery (at T0–T1), no sur-
gery (at T2–T3), pain medication (at T0–T2), pain

medication (at T2–T3), exercise therapy (at T0–T2). Four

work interventions were related to earlier sustainable
RTW: adaptation of the workplace, job redesign, working

hours adaptation, and therapeutic work resumption (i.e.

work resumption with ongoing benefits). For the following
compensation policy variables for entitlement to benefits,

an effect on earlier sustainable RTW was found: no or late

timing of entitlement ([3 months after onset claim) to a
long-term disability benefit (P \ 0.001) and no high min-

imum (50% or less) degree of work incapacity needed for a

long-term partial disability benefit (P \ 0.001). Medical
certificates needed for a benefit was not significant in the

final model (P = 0.07). One compensation policy variable,

waiting days before getting a sickness benefit, was left out
of the final model, because it was not significant and

caused multi-co linearity. There were no significant inter-

action effects found between compensation policy vari-
ables and work interventions in the model. Proportional

hazard assumption was met for each compensation policy

variable in the final model. The total explained variance of
the final model, including the compensation policy vari-

ables, was 48%.

Missing Data Analysis

A small proportion (13.5%) of all participants (n = 381)
had missing data in the multivariable analyses. Those in the

model (n = 2,444) had similar demographic, job and back

Table 3 Medical and work interventions applied for % of claimants (N = 2,825) sick listed 3–4 months due to low back pain in six countries,
during 2 years since the start of sick leave

DNK GER ISR NLD SWE USA Total
N 563 (%) 358 (%) 316 (%) 426 (%) 374 (%) 460 (%) 2,825 (%)

Medical intervention

Surgery 12.7 10.7 15.6 23.7 9.2 35.1 17.5

Pain relieving medication 78.9 58.5 86.9 67.0 62.6 72.1 70.4

Passive treatment 1.9 41.7 6.4 7.5 5.2 7.4 10.7

Exercise therapy 57.5 47.6 29.7 63.0 36.8 73.1 51.9

Back schools 28.5 28.8 3.7 12.4 27.8 14.0 20.6

Work intervention

Adaptation workplace 11.0 2.7 10.1 23.9 9.0 15.1 11.9

Job redesign 27.6 6.1 43.7 35.4 10.0 27.5 23.7

Working hours adaptation 20.5 6.6 39.8 49.2 9.8 28.9 24.2

Job/vocational training 16.1 5.6 5.8 7.7 18.0 12.8 12.0

Therapeutic work resumption 1.6 1.0 0.9 59.7 19.8 4.3 14.6

DNK Denmark, GER Germany, ISR Israel, NLD The Netherlands, SWE Sweden, USA United States

0.00 200.00 400.00 600.00 800.00

Sick leave duration (days)

0.0

0.2

0.4

0.6

0.8

1.0
Denmark
Germany
Israel
Netherlands
Sweden
USA
Denmark-
censored
Germany-
censored
Israel-
censored
Netherlands-
censored
Sweden-
censored
USA- censored

Cumulative survival

Fig. 1 Survival curves of work disability duration until sustainable
RTW for workers in six countries sick listed 3–4 months due to LBP
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pain characteristics compared to those with missing data

(n = 381), although two characteristics—for pain intensity
and working hours—were statistically significant

(P \ 0.05).

Discussion

From a Biopsychosocial Model to a Biopsychosocial-

Political Model

With the biopsychosocial model [13] as a framework we

studied the contribution of medical, psychological, social
(occupational), and compensation policy variables to

explain the differences between six countries in sustainable

RTW among LBP claimants. This study showed that
occupational back pain disability is more of a socio polit-

ical than a medical problem. Cross-country differences in

applied work interventions and eligibility criteria for long-
term disability benefits contributed to the observed differ-

ences in RTW-rates. Work interventions and less strict

compensation policies to be eligible for long-term (partial)
benefits, contributed to sustainable RTW.

Comparison with Other Studies

To date, in a few studies the effect of compensation policy
variables is described. Cassidy et al. [21] showed that a

system change from a ‘tort’ insurance system to a ‘no fault’

system in Saskatchewan, Canada, was associated with a
decrease in the incidence and duration of claims and with

faster recovery of those with whiplash injuries. Similar

results were found for those with LBP and mild brain
injuries [22, 23].

Another example is a replication of a study in a different

compensation system, e.g. studies evaluating the Sherbrooke
model in Canada and the Netherlands [24, 25]. Despite the

different socio-political context, the effectiveness of work

interventions on RTW after LBP in the Canadian study was
to a large extent replicated in the Dutch study.

In former studies on this multinational cohort study it

was shown that work interventions were effective on RTW
in LBP claimants, whereas medical interventions were in

general not effective in the participating countries [17, 18].

This study adds that it shows that the large cross country
differences in RTW were mainly explained by differences

in applied work interventions in the cohorts. In addition, it

Table 4 Multivariate
explaining model for observed
differences in RTW between
countries

a Hannover ADL scale: a
higher score means less
functional limitations
b Karasek Theorell’s job
demand scale: a higher score
means less physical job
demands
c Karasek Theorell’s demand-
support-control scale: a lower
score means less physical job
strain

Sig. HRR 95% CI

Lower Upper

Health characteristics

Co morbidity .000 1.51 1.197 1.892

Pain intensity (von Korff) .004 0.95 .924 .985

Functional limitationsa .000 1.01 1.005 1.012

Job characteristics

Longer tenure at T1 .002 0.99 .982 .996

Work ability at T1 .000 1.14 1.107 1.182

Physical job demands at T1b .000 1.24 1.124 1.361

Job strain at T1c .003 0.77 .644 .912

Medical interventions

Surgery T0–T2 .007 0.81 .696 .943

Surgery T2–T3 .060 1.37 .986 1.910

Pain medication T0–T2 .000 0.67 .546 .809

Pain medication T2–T3 .003 0.81 .700 .927

Exercise therapy T0–T2 .007 0.82 .706 .945

Work interventions

Adaptation workplace .000 0.61 .524 .711

Job redesign .000 0.57 .491 .664

Working hours adaptation .000 0.67 .565 .778

Therapeutic work resumption .000 0.65 .545 .779

Compensation policy variables

C50% work incapacity needed for a long term disability benefit .000 1.34 1.157 1.558

Entitlement to long term disability benefit C3 months after onset claim .001 0.77 0.669 0.894

Medical certificates needed for a sickness benefit .071 0.88 0.764 1.011
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showed that compensation policy variables independently

explained part of these differences in RTW.

Strengths

It is stated that new methodology in health policy research, e.g.

multinational cohort studies, is strongly needed to allow evi-

dence based policy development [26]. To date, the influence of
a compensation policy change on outcomes has been studied

in only one before-after design in one jurisdiction of Canada
[21–23]. In contrast to the multinational cohort design, before-

after designs are more susceptible to bias: compensation pol-

icy changes frequently coincide with and cannot always be
disentangled from other socioeconomic or political changes.

In addition, due to the multinational design the external

validity of the findings of the present study is larger than in
studies conducted in one state or country. Because compen-

sation policy variables cannot be studied in randomised con-

trolled studies, a multinational cohort design seems the best
option in health policy research. Therefore, this study and its

methodology are a unique contribution to the evidence base in

the field of back pain and health policy research.

Weaknesses

The observational design is a strength as well as a limitation of

this study. The (demographic) differences at baseline between

the national cohorts might have led to bias. We attempted to
limit this bias by adding these demographic characteristics to

the biopsychosocial and compensation policy variables in the

explaining model. Baseline differences in demographic
characteristics appeared to have no important contribution to

the differences in sustainable RTW. Although we did not find

any relevant interaction effects between compensation policy
variables and the work interventions, the effect of compen-

sation policy variables could be determined (partially) by

other unknown variables that coincide or highly correlate with
the studied compensation policy variables. Finally, the com-

pensation policy variables we studied were previously defined

by the members of all national research teams [16] and
dichotomised for this analysis on a theoretical basis. It was

assumed by the panel that these compensation policy variables

have an influence on differences in RTW between countries in
RTW. This assumption was, however, not based on any pre-

vious research, due to a lack of health policy research in this

field. Hence, it might be that relevant compensation policy
variables were not included in the present study.

Policy Implications

In many countries, e.g. in the USA, disability policies after

shorter-term sickness are focussed on strict medical and
occupational requirements to be eligible for long-term

disability benefits and/or for work interventions. Fre-

quently, the physicians’ role in these countries is to assess
these requirements for receiving ‘compensation for the

injury’ or access to care [27]. However, to distinguish full

from partial and permanent from temporary disability is
notoriously difficult and causes confusion and injustice [8].

A recent qualitative study showed that such policies

directed on judging the eligibility for claims, do not stim-
ulate claimants to return to work [28]. In addition, these

policies could induce claimants to adopt a ‘sick role’ to
prove their pain is real [27].

In few countries, like the Netherlands, disability policies

are primarily based on reintegration measures with no or
few medical or occupational requirements for entitlement

to long-term and partial benefits and occupational reha-

bilitation. The rationale of these policies is that less dis-
agreement between claimants, employers and insurers

creates a safe and secure workplace environment for RTW

without risk of losing benefits. This could explain the high
rate of work interventions and success in preventing work

disability due to LBP in the Netherlands [29]. This ratio-

nale is also recently supported by the OECD: People do not
return to work if they risk the loss of their benefits and risk

denial of access to (occupational) health care; this con-

tributes to very low outflow rates from disability benefits
[8].

The main implication of our study is that a policy

change is needed to encourage more work interventions
supported by less strict compensation policy policies for

entitlement to long-term and partial disability benefits. In

order to achieve such a policy change, a collaborative
action is needed by politicians and stakeholders at the

workplace [30–32]. Hadler formulated it recently as the

‘important legacy from the twentieth century’s debacle
with back injury’: ‘‘Even more important than a workplace

that is comfortable when workers are well and accommo-

dating when they are ill, is a workplace that appreciates
each individual’s humanity: the need to be valued, the need

to feel secure, the need for some autonomy, and the need to

see a future. ‘Human capital’ deserves no less’’ [9].
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