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Abstract: Interdisciplinary treatment is a widely implemented strategy for the rehabilitation of patients 
with chronic pain. A primary treatment objective is to decrease the load on the social insurance system; 
however, it is questionable whether interdisciplinary treatment reduces sickness absence and disability 
pension (SA/DP). This register-based observational study compared SA and DP between patients in in
terdisciplinary treatment and unspecified interventions. With data from 7,752 Swedish specialist 
health care patients in their prime working age, we analyzed total net SA/DP days over 3 years from the 
first visit to a pain rehabilitation center. A zero-one-inflated beta model, adjusted for theoretically sub
stantiated confounders, was used to estimate the mean differences in total days and the proportions of 
patients with both zero and maximum days. Compared with unspecified interventions, interdisciplinary 
treatment resulted in a mean (95% confidence interval) absolute increase of 50 (37, 62) total days, a 13.0% 
(11.3%, 14.6%) decrease in patients with zero days, and a 1.5% (.2%, 2.8%) decrease in patients with the 
maximum days. These findings support that interdisciplinary treatment increases SA/DP compared to less 
intensive interventions but reduces the risk of maximum days, implying that it is advantageous for pa
tients with the highest absence. This highlights the need for improved patient selection procedures and 
the adaptation of interdisciplinary treatment programs to more adequately target SA/DP reduction. 
Perspectives: This study provides an accessible overview of SA/DP among working-age patients 
with chronic pain in Swedish specialist health care. It also shows that interdisciplinary treatment does 
not decrease SA/DP more than alternative treatments in most patients but is advantageous for the 
patients with the longest absence.

© 2023 The Author(s). Published by Elsevier Inc. on behalf of United States Association for the Study of 
Pain, Inc This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/ 
4.0/). 
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E very third to forth adult suffers from a chronic 
pain condition.1,2 It is a highly variable experi
ence, that, beyond the physical sensations, en

compasses everyday impairments, emotional distress, 
and social deprivation.1,3 From a societal perspective, its 
consequences represent a burden corresponding to 3 to 
10% of gross domestic product in Western economies, 
most of which typically is attributed to productivity loss 
from absenteeism.1,4 Further, prolonged sickness absence 
and disability pension (SA/DP) are itself associated with 
decreased well-being.5 Consequently, the reduction of 
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SA/DP is an established public health priority in the 
Western world.6 In Sweden, a 2009 government policy 
was implemented to facilitate access to evidence-based 
treatment of chronic pain specifically for this purpose.7

Interdisciplinary treatment (IDT) is the most compre
hensive chronic pain intervention offered in Sweden 
today, nationally funded with the specific aim to de
crease SA/DP.

IDT is recognized as a chronic pain core intervention 
by field experts internationally.1 It is theoretically 
grounded in the biopsychosocial model of illness, which 
postulates that natural course depends on dynamic in
teractions between multifactorial processes.1 Adapted 
to the patient’s individual needs, IDT programs consist 
of physical, psychological, and social measures con
currently directed at the different facets of chronic 
pain.1 However, the heterogeneity of chronic pain 
combined with the flexibility of IDT programs has posed 
a problem for methodologically sound effectiveness 
evaluations.8 For this reason, the evidence in support of 
IDT remains limited, despite its strong theoretical 
foundation and the numerous studies conducted over 
time.9–12

In a recent publication, we reported that patients in 
IDT received more SA/DP than patients in other inter
ventions over a 5-year period from specialist health care 
entry.13 Our findings raised valid concerns by active 
members of the Swedish Pain Society in 2 editorial let
ters.14,15 Most comments pertained to unfamiliarity 
with our methodological approach of target trial emu
lation, which we addressed elsewhere.16 Otherwise, 2 
important shortcomings included the pooling of full 
and partial SA/DP days into a gross total and the inclu
sion of clinics without reference treatments.14,15 Indeed, 
both the failure to consider the degree of SA/DP and 
the intervention overlap due to variable IDT programs 
across clinics could have introduced meaningful bias. 
Besides these concerns, it is plausible that SA/DP is 
captured less accurately in individuals under education 
or near retirement than in those active on the labor 
market. In light of these limitations, this study com
pared net SA/DP days between patients with chronic 
pain in their prime working age in IDT or unspecified 
interventions at moderate-to-high volume clinics.

Methods

Design
This register-based observational cohort study ex

amined the net SA/DP days among patients in IDT pro
grams and unspecified interventions from 3 years 
before to 3 years after Swedish specialist health care 
entry. The total SA/DP days for the final 3 years were 
contrasted between the 2 treatment types by emulating 
a hypothetical scenario where all patients entered both 
IDT and unspecified interventions.17–19 The sampling 
frame was the Swedish Quality Registry for Pain Re
habilitation, which covers patients with chronic pain, 

referred from mainly primary care to pain specialist 
clinics nationally.20 Patients with chronic pain for at 
least 90 days in the ages 30 to 50 years that had visited a 
specialist clinic with an annual volume of a minimum 20 
patients in both IDT programs and unspecified treat
ments during the period 2011 to 2015 were included. 
Patients with a registered ICD-10 neoplasm diagnosis 
(C00-D49) in the previous 5 years, any amount of DP in 
the previous 5 years, or a visit to an IDT specialist clinic 
in the previous 2 years were excluded. Information on 
SA/DP, stored in the Micro Data for Analysis of the So
cial Insurance register, was obtained from the Swedish 
Social Insurance Agency, sociodemographic information 
(neither race nor ethnicity data was available), stored in 
the Longitudinal Integration Database for Health In
surance and Labor Market Studies, was acquired from 
Statistics Sweden, and data on ICD-10 neoplasm diag
noses, stored in the National Patient Register, were 
procured from the National Board of Health and Wel
fare.21–23 Registers were linked via the unique personal 
identification number held by all Swedish residents.24

This study was approved by Uppsala’s Medical Research 
Ethics Committee (DNR 2018/036) and all patients 
signed a written informed consent. The Supplementary 
Materials contain study details: the patient selection 
procedure in Supplementary Fig 1.1; SA/DP trends by 
clinic in Supplementary Fig. 2.1 to 2.3; our conceptual 
model in Supplementary Fig 3.1; the outcome distribu
tion in Supplementary Fig 4.1; the confounder dis
tribution in Supplementary Fig. 5.1 to 5.2; missing data 
management in Supplementary Fig. 6.1 to 6.3; statistical 
analyses in Section 7.1, Supplementary Tables 7.1 to 7.9, 
and Supplementary Fig. 8.1 to 9.10.

IDT and Unspecified Interventions
IDT is defined here according to the criteria by the 

International Association for the Study of Pain.25 In 
Swedish specialist health care, IDT is offered to patients 
by approximately 40 clinics nationwide that report data 
to the Swedish Quality Register for Pain Rehabilita
tion.26 National guidelines imply that the intervention is 
administered in cohesive multimodal programs by ex
perienced interprofessional teams that collaborate to 
personalize care based on a biopsychosocial perspec
tive.27 In practice, IDT programs vary across clinics and 
focus primarily on group-based activities such as cog
nitive behavioral therapy, physical therapy, and occu
pational training that are concurrently administered by 
a team of physicians, physiotherapists, occupational 
therapists, and social workers.15,27 Nearly all patients 
participate in modules focused at return-to-work.28 Al
though details of IDT programs for individual patients 
are not recorded, they typically consist of 30 to 
100 hours in total that are delivered between 2 and 5 
days per week over a 4 to 12-week period.15

Not everyone who visits a specialist clinic is included in 
an IDT program. As a rule, patients are initially eval
uated by the team and may be offered other un
specified interventions or simply recommendations, 
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depending on the outcome of the evaluation, their own 
preferences, health care resources, and other un
determined factors. The unspecified interventions vary 
in intensity but are systematically less comprehensive 
than the IDT programs.

Social Insurance
In Sweden, the typical working age is 18 to 65 years, 

with retirement possible from the age of 61. The 
Swedish social insurance system was implemented to 
provide economic stability in case of work incapacity. All 
Swedish residents aged 16 to 64 with minimum income 
from employment or unemployment are eligible for 
social insurance benefits if their ability to work is re
duced due to illness or disease. SA is possible from age 
16 and is granted as full or part-time (25%, 50%, or 
75%) of ordinary work hours.22 Episodes of SA are 
generally compensated for by the employer during the 
first 14 days, including a qualifying period with no 
compensation on the first day. From the 15th day, epi
sodes are reimbursed and recorded by the Swedish So
cial Insurance Agency. DP can be granted either full or 
part-time to individuals aged 30 to 64 when their 
working capacity is permanently impaired, which is re
corded by the Swedish Social Insurance Agency from the 
first day. In this study, SA/DP included net days of re
gistered SA and DP combined, meaning that partial days 
were summed into full days (eg, 2 days with 50% SA/DP 
were summed to 1 full day with SA/DP).

Conceptual Model of Intervention Group 
Equivalence

Observational studies that evaluate treatment effec
tiveness are subject to bias when the intervention 
groups are baseline nonequivalent.17 To enhance com
parability, it is recommended that common causes 
(confounders) of intervention and outcome are ad
justed for in the analysis.17 In this study, we identified 
important confounders in the scientific literature that 
likely influenced both the possibility of participating in 
an IDT program and the SA/DP reception under the 
domains of SA/DP history, policy, sociodemographics, 
and disability (Supplementary Fig 3.1). SA/DP history is 
an important indicator of IDT and a strong predictor of 
future SA/DP, while the policy of both health care and 
SA/DP varies over time and with geographical re
gion.7,27,29–33 Meanwhile, sociodemographic factors of 
importance included age, sex, socioeconomic status, 
employment status, and country of birth. It is well- 
known that health care utilization and SA/DP are 
greater among females and increase with age, while 
low socioeconomic status is inversely related to ade
quate health care and SA/DP.34–43 Employment status is 
likely to influence access to IDT as rapid return-to-work 
is prioritized by stakeholder, and unemployment re
portedly increase the risk of future SA/DP.7,27,44,45 Dif
ferences in health care utilization and SA/DP patterns 
between foreign-born and natives are also well- 

documented.46–49 Finally, we considered 4 aspects of 
disability. Psychiatric comorbidities reportedly impact 
both health care access and SA/DP.27,50–54 Emotional 
distress and interference in everyday activities are es
sential dimensions of chronic pain that are positively 
associated with both IDT and SA/DP, while high con
fidence in recovery both indicates IDT and influences 
SA/DP.27,55–58

Statistical Analysis
The analysis comprised a descriptive overview and an 

analytical comparison. In the descriptive overview, we 
visualized the daily trend of mean net SA/DP days per 
1,000 patients from 3 years before to 3 years after spe
cialist health care entry for the overall sample and 
described the daily mean differences between groups per 
clinic. We also visualized the distribution of total SA/DP 
days for the 3-year period following specialist health care 
entry and constructed empirical Lorenz curves. The 
Lorenz curve is widely used to depict wealth inequality: it 
shows the cumulative percent of wealth in a given per
cent of the population, sorted by their wealth.59

In the analytical comparison, we focused on the total 
net SA/DP days over the 3-year period (1,096 days) fol
lowing specialist health care entry. SA/DP differences 
between intervention groups were estimated con
ditionally on the theory-driven confounders previously 
described (Supplementary Fig 3.1 and Supplementary 
Table 7.1), applying a zero-one-inflated beta model to 0 
to 1-normalized SA/DP data (gamlss 5.4-3 in R v4.2.2, R: 
R Foundation for Statistical Computing, Vienna, Aus
tria).60 The zero-one-inflated beta model is a discrete- 
continuous mixture of the Bernoulli and the Beta dis
tributions that allows separate modeling of the 
minimum, the maximum, and the in-between 
range.61,62 In our context, the minimum corresponded 
to zero SA/DP days, the maximum to 990 SA/DP days 
(censored from 1,096 days due to the irregular outcome 
distribution presented in the results), and the in-be
tween range 1 to 989 SA/DP days. Based on the fitted 
model, we predicted the SA/DP for all patients first set 
at IDT and then set at unspecified interventions, fol
lowed by a comparison in the marginal distributions to 
extract relevant information. In specific, we calculated 
the mean difference (and ratio) in total SA/DP days and 
the risk differences (and ratios) in both zero SA/DP days 
and the ≥990 SA/DP days between the intervention 
groups.63,64 Continuous confounders were included 
with restricted cubic splines, while categorical con
founders were included as dummy-coded factors 
(Supplementary Tables 7.2–7.8).65 Multiple imputations 
were used to manage confounder missingness (mice 
v3.14.0 in R v4.2.2).66,67 In total, we constructed 20 da
tasets based on an imputation model configuration that 
mirrored our analysis model, using predictive mean 
matching for continuous variables, and binary as well as 
polytomous logistic regression for dichotomous and 
ordinal variables, respectively.68 Inference was based on 
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the pooled distribution of 10,000 empirical bootstrap 
replicates for each imputed dataset (ie, the first method 
in Schomaker and Heumann69). Finally, we examined 
the robustness of our results in 3 sensitivity analyses on 

complete cases: 1) excluding SA/DP in the first year after 
specialist health care entry, 2) stratified by employment 
status, and 3) stratified by patients with and without SA 
in the year before entry.

Table 1. Sample Baseline Characteristics 
INTERDISCIPLINARY TREATMENT UNSPECIFIED INTERVENTION

(N = 4,009) (N = 3,743)

Sociodemographics
Age (years)* 41.0 (5.5) 40.9 (5.7)
Female† 2,990 (74.6) 2,505 (66.9)
Geographical region†

Stockholm/Gotland 1,885 (47.0) 926 (24.7)
Southern Sweden 892 (22.2) 996 (26.6)
Southwestern Sweden 387 (9.7) 648 (17.3)
Central Sweden 712 (17.8) 897 (24.0)
Northern Sweden 133 (3.3) 276 (7.4)

Country of birth†

Sweden 3,093 (77.2) 2,674 (71.4)
Other European country 481 (12.0) 496 (13.3)
Non-European country 435 (10.9) 573 (15.3)

Education (years)†

Elementary (< 10) 449 (11.2) 602 (16.1)
High school (10–12) 2,209 (55.1) 1,977 (52.8)
University/college (> 12) 1,348 (33.6) 1,156 (30.9)

Employed† 3,014 (75.2) 2,391 (63.9)
Family’s past 2-year mean annual disposable income (1,000 SEK)* 222 (125) 202 (130)
Net sickness absence days in the previous year 111 (121) 101 (127)

Pain characteristics
Duration (years)* 7.0 (7.4) 7.6 (7.7)
Numeric Rating Scale-10: past week pain intensity* 7 (2) 7 (2)
Primary pain location†

Head 164 (4.1) 181 (4.8)
Neck, shoulders, and upper extremities 907 (22.6) 810 (21.6)
Upper back, chest, and abdomen 230 (5.7) 206 (5.5)
Lower back 950 (23.7) 700 (18.7)
Hips and lower extremities 308 (7.7) 322 (8.6)
Widespread or varying pain‡ 1,286 (32.1) 1,275 (34.1)

Most common primary ICD-10 diagnoses†

Fibromyalgia (M79.7) 725 (18.1) 606 (16.2)
Low-back pain (M54.5) 394 (9.8) 282 (7.5)
Unspecified pain (R52.9) 300 (7.5) 395 (10.6)

Hospital and Anxiety Depression Scale: emotional distress*,§ 47 (16) 47 (19)
Multidimensional Pain Inventory: interference* 4 (1) 4 (1)
EuroQol-5-Dimensions: index*,** .3 (.3) .3 (.3)
Confidence in recovery†

High 1,026 (25.6) 714 (19.1)
Moderate 1,008 (25.1) 797 (21.3)
Low 1,627 (40.6) 1,761 (47.0)

ICD-10 psychiatric comorbidity†† 354 (8.8) 516 (13.8)
Schizophrenia spectrum disorder (F20–25, F28–29) 17 (.4) 39 (1.0)
Bipolar disorder (F30–31) 73 (1.8) 93 (2.5)
Attention-deficit/hyperactivity disorder (F90) 126 (3.1) 192 (5.1)
Substance use disorder (F10–16, F18–19) 186 (4.6) 296 (7.9)
Self-harm (X60–64, Y10–34, Y87.0, Y87.2) 44 (1.1) 75 (2.0)

ICD, International Statistical Classification of Diseases and Related Health Problems; SEK, Swedish krona.
*Mean (standard deviation). 
†Frequency (percent). 
‡Pain in more than one of the locations that may vary over time. 
§Item response theory-based score scaled as percentiles according to procedure in supplementary materials of LoMartire et al.70

**Based on UK time trade-off. 
††Based on the International Statistical Classification of Diseases and Related Health Problems 10th Revision (ICD-10).   
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Results

Sample Characteristics
In total, 7,752 (24.4%) of the 31,707 patients that 

visited a Swedish specialist clinic in 2011 to 2015 met our 
eligibility criteria (Supplementary Fig 1.1). Approxi
mately half of them were included in an IDT program 
(n = 4,009) and the other half in an unspecified inter
vention (n = 3,743). Noteworthy was that IDT patients 
tended to have a socioeconomic advantage over the 
other patients, a higher degree of employment, a 
higher confidence in recovery, and more SA in the year 
before specialist health care entry (Table 1; 
Supplementary Fig. 5.1–5.2). Whereas data on SA/DP 
were complete for all patients, 427 (10.7%) of the IDT 
patients and 565 (15.1%) of the patients in an un
specified intervention had missingness in some cov
ariate of the conceptual model, which decreased to 
3.4% and 5.1% when confidence in recovery was ex
cluded, respectively.

Descriptive Overview of SA/DP
The descriptive overview supported that IDT patients 

received more net SA/DP days than patients in unspecified 
interventions over the 3 years following specialist 
health care entry (Fig 1). As illustrated by Fig 1A, the mean 
SA/DP days per 1,000 patients were initially similar in both 
groups (IDT = 92 vs other = 104), but distinctly increased 
for IDT patients in the year before entry, to peak during 
the intervention period (IDT = 471 vs other = 352) and 
then converge toward the end of follow-up (IDT = 277 
vs other = 269). Ultimately, SA/DP had decreased in both 
groups to approximately the same level as 6 months be
fore the intervention started. The overall trend was con
sistent with the clinic-specific trends (Fig 1B; 
Supplementary Fig. 2.1–2.3). On average, mean differ
ences in SA/DP between intervention groups across clinics 
were negligible at the start of the observation period with 
1 day less for IDT, reached its maximum of 142 additional 
days for IDT adjacent to the entry, and subsequently de
creased until the end to 52 additional days for IDT.
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Restricted to the 3-year period following entry, the 
distribution of total SA/DP days was positively skewed, 
with a large mass at zero and lesser masses at 990 and 
1,096 days (Fig 1C; Supplementary Fig 4.1). The total SA/ 
DP days were more evenly distributed in IDT patients 
than other patients (Fig 1D); the latter having both twice 
the proportion of patients with no SA/DP days and a 
noticeably higher proportion of maximal SA/DP days (0 
days: 13.1% vs 32.0%; 1–180 days: 31.9% vs 24.0%; 
181–730 days: 33.3% vs 22.9%; 731–1095 days: 19.5% 
vs 16.9%; 1096 days: 2.6% vs 4.7%). Overall, IDT patients 
received a mean (standard deviation) of 369 (361) SA/DP 
days per patient compared to 321 (389) SA/DP days in 
other patients over the 3-year period, which, on an an
nual basis, translated into 150 (135) versus 118 (141), 116 
(138) versus 103 (141), and 103 (135) versus 100 (143) for 
the first, second, and third year, respectively.

Analytical Comparison of SA/DP
The analytical comparison supported that IDT pa

tients received more net SA/DP days than other patients 
over the 3 years following specialist health care entry 
(Table 2). In total, the mean (95% confidence interval 
[CI]) SA/DP days were 371 (361, 381) for IDT patients 
compared to 322 (311, 332) for patients in other inter
ventions, which corresponded to a difference of 50 (37, 
62) SA/DP days. Part of the difference could be attrib
uted to a lower proportion of IDT patients with zero SA/ 
DP days (15.5% [14.3%, 16.6%] vs 28.4% [27.1%, 
29.8%]); however, differences were not constant across 
the range of the outcome, as IDT simultaneously de
creased the proportion of patients with ≥990 SA/DP days 
(9.9% [8.9%, 10.8%] vs 11.4% [10.4%, 12.4%]). Finally, 
all sensitivity analyses supported that IDT patients had a 
higher total SA/DP absence than patients in other in
terventions.

Conclusions
Our results support that IDT increases SA/DP com

pared to less intensive interventions, even when ex
cluding SA/DP during the year of the intervention. After 
3 years from specialist health care entry, SA/DP levels 
corresponded to that of 6 months prior to entry, irre
spective of intervention. However, our results simulta
neously suggest that IDT reduces the risk of maximum 
SA/DP days and proves advantageous for patients with 
the highest absence.

The state of evidence is inconclusive regarding IDT’s 
effectiveness on SA/DP. Evidence summaries report no- 
to-moderate effects based on mostly low-quality stu
dies.9–12 One randomized experiment from 2011 pro
vided convincing support for IDT when compared to 
usual care over a 10-year period (mean difference [95% 
CI]: 436 [1, 870] net SA/DP days).71 Contrariwise, 4 of 6 
identified experiments from the past 5 years reported 
no advantage for IDT over usual care or brief inter
ventions in terms of total SA/DP duration (mean dif
ference [95% CI]: 1.3 [−9.9, 12.4] SA/DP days over 12- 
months; 10.8 [−6.7, 28.4] SA/DP weeks over 5 years) and 

1-year return-to-work (hazard ratio [95% CI]: .94 [.63, 
1.41]; .73 [.55, .96]).72–75 The 2 remaining studies found 
that a higher proportion of patients returned to work 
during the first year after treatment in IDT compared to 
either a brief intervention (risk ratio by month: 1.3–2.3, 
P ≤ .02 for 3 of 12 estimates) or usual care (absolute 
difference: 15.3%, P  <  .01).76,77 Plausible explanations 
for the observed disparities are the variable patient 
characteristics across studies, covering patients with 
subacute to chronic pain, and highly variable IDT in
tensities. More specifically, our findings suggest that 
positive IDT effects may be concentrated in patients 
with a poor prognosis, which aligns with the reports of 
a previous study.78 Patients that received the maximum 
SA/DP days had a less favorable baseline status in all the 
prognostic variables considered in our conceptual 
model, save the country of birth.

Our results are based on high-quality register data 
from a large population-representative sample of pa
tients with chronic pain in Swedish specialist 
health care. The results are generalizable to comparable 
patients in their prime working age that do not receive 
DP at intervention start in Sweden or similar social in
surance systems. The conclusions of our study are lim
ited due to the presence of untestable assumptions. 
Most importantly, we assumed that the intervention 
groups were baseline equivalent after adjustment for 
our conceptual model. In practice, the intervention of 
individual patients is decided following a specialist team 
assessment, and remaining group differences due to 
complex arrangements of unmeasured factors are likely 
but would need to be considerable to reverse our 
findings into a clinically meaningful effect in favor of 
IDT. Another conceivably problematic assumption was 
that the compared interventions were sufficiently well- 
defined for consistent treatment effects. The inherent 
flexibility of IDT combined with the unknown char
acteristics of the unspecified treatments render some 
violations likely; however, it is reasonable to assume 
that IDT systematically represented a higher level of 
engagement with the patient. Apart from this, the 
methodological modifications to this study redeemed 
several debated limitations highlighted from our pre
vious investigation.13–15 First, the comparison of the net 
rather than gross SA/DP eliminated registered SA/DP 
intensity differences as a source of uncertainty. Second, 
the consistency between sample-level and clinic-level 
SA/DP trends confirmed that our findings were general 
for Swedish specialist clinics. Third, the selected ca
lendar period of 2011 to 2015 did not overlap with any 
major regulatory social insurance system changes, left a 
2-year gap from the 2009-policy, and enabled complete 
SA/DP coverage with no outcome missingness on all 
patients. Fourth, by restricting the sample age range to 
the prime working age of 30 to 50, we avoided most 
patients in the educational system, left over a decade’s 
margin to possible retirement from age 61, and de
creased SA/DP inconsistencies due to age-related mor
tality to negligible levels. Finally, by adjusting for 
country of birth in our analyses, we mitigated potential 
differences in unregistered SA/DP due to emigration. 
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Information on ethnicity would have been preferable 
for this purpose, but such data is not available in the 
Swedish public registers; results generalizability could 
be impaired with population changes in the ethnicity 
composition.

The future of IDT evaluation presents a challenge. 
Sound assessment of pain interventions is methodo
logically difficult due to the complexity of the field of 
study, including broad outcome definitions, un
standardized interventions, and the inherent varia
bility of the target population.8,79,80 These difficulties 
have brought some researchers to propose un
controlled designs over more rigorous alternatives, 
against the advice of research methodologists.15,81,82

That is no sustainable solution, however, as un
controlled designs are sensitive to the baseline timing, 
while specialist health care referral is likely to be 
driven by worsened outcome status, which in combi
nation makes the attribution of effects to IDT ques
tionable. Simultaneously, the compelling basis of the 
biopsychosocial theory and the ensuing IDT seems to 
have resulted in its dogmatization, despite IDT’s di
verse implementation strategies not necessarily 
translating into economically feasible practice. Stu
dies that present negative IDT findings are subject to 
a disproportionate resistance, while studies with po
sitive findings receive no such criticism, regardless of 
their quality.14,15,83–85 This is an alarming practice that 
risks introducing bias in evidence summaries, which, 
in turn, could result in misdirected or diluted 

resources to the detriment of the patient that IDT is 
intended to help.

In conclusion, we compared the net SA/DP days over a 
3-year period between patients with chronic pain in 
their prime working age that were included in IDT 
programs or unspecified interventions at moderate-to- 
high volume specialist clinics. Our results support that 
IDT increases SA/DP compared to less intensive inter
ventions. Simultaneously, they show that IDT reduces 
the risk of maximum SA/DP days, implying that it is 
advantageous for patients with the highest absence. 
This highlights the need for improved patient selection 
procedures and adaptation of IDT programs to more 
adequately target SA/DP reduction.

Author Contributions
RLM: Designed the study, processed and analyzed the 

data, and drafted the manuscript. PF: Supervised the 
analytical procedure. PF and PJ: Discussed the results 
and commented on the manuscript. RLM, PJ, and PF: All 
approved the final version.

Appendix A. Supporting information
Supplementary data associated with this article can 

be found in the online version at doi:10.1016/j.jpain. 
2023.06.009.

References

1. Cohen SP, Vase L, Hooten WM: Chronic pain: an update 
on burden, best practices, and new advances. Lancet 
397:2082-2097, 2021. https://doi.org/10.1016/S0140-6736(21) 
00393-7

2. Steingrimsdottir OA, Landmark T, Macfarlane GJ, Nielsen CS: 
Defining chronic pain in epidemiological studies: a systematic 
review and meta-analysis. Pain 158:2092-2107, 2017. https://doi. 
org/10.1097/j.pain.0000000000001009

3. Toye F, Seers K, Hannink E, Barker K: A mega-ethno
graphy of eleven qualitative evidence syntheses exploring 
the experience of living with chronic non-malignant pain. 
BMC Med Res Methodol 17:116, 2017. https://doi.org/10. 
1186/s12874-017-0392-7

4. Breivik H, Eisenberg E, O'Brien T: OPENMinds: The in
dividual and societal burden of chronic pain in Europe: the 
case for strategic prioritisation and action to improve knowl
edge and availability of appropriate care. BMC Public Health 
13:1229, 2013. https://doi.org/10.1186/1471-2458-13-1229

5. Marmot M, Bell R: Fair society, healthy lives. Public 
Health 126(Suppl 1):S4-S10, 2012. https://doi.org/10.1016/j. 
puhe.2012.05.014

6. Ali F, Gabbay M, Baillie N: NICE public health guidance 
update. J Public Health 43:e100-e102, 2021. https://doi.org/ 
10.1093/pubmed/fdaa112

7. Bramberg EB, Klinga C, Jensen I, Busch H, Bergstrom G, 
Brommels M, Hansson J: Implementation of evidence-based 

rehabilitation for non-specific back pain and common 
mental health problems: a process evaluation of a nation
wide initiative. BMC Health Serv Res 15, 2015. https://doi. 
org/10.1186/s12913-015-0740-4

8. Kaiser U, Treede RD, Sabatowski R: Multimodal pain 
therapy in chronic noncancer pain-gold standard or need 
for further clarification? Pain 158:1853-1859, 2017. https:// 
doi.org/10.1097/j.pain.0000000000000902

9. Kamper SJ, Apeldoorn AT, Chiarotto A, Smeets RJEM, 
Ostelo RWJG, Guzman J, van Tulder MW: Multidisciplinary 
biopsychosocial rehabilitation for chronic low back pain: 
Cochrane systematic review and meta-analysis. BMJ 
350:h444. . https://doi.org/10.1136/bmj.h444, 2015

10. Scascighini L, Toma V, Dober-Spielmann S, Sprott H: 
Multidisciplinary treatment for chronic pain: a systematic 
review of interventions and outcomes. Rheumatology 
47:670-678, 2008. https://doi.org/10.1093/rheumatology/ 
ken021

11. van Middelkoop M, Rubinstein SM, Kuijpers T, 
Verhagen AP, Ostelo R, Koes BW, van Tulder MW: A sys
tematic review on the effectiveness of physical and re
habilitation interventions for chronic non-specific low back 
pain. Eur Spine J 20:19-39, 2011. https://doi.org/10.1007/ 
s00586-010-1518-3

12. Salathe CR, Melloh M, Crawford R, Scherrer S, Boos N, 
Elfering A: Treatment efficacy, clinical utility, and cost-ef
fectiveness of multidisciplinary biopsychosocial rehabilita
tion treatments for persistent low back pain: a systematic 
review. Global Spine J 8:872-886, 2018. https://doi.org/10. 
1177/2192568218765483

2010 The Journal of Pain IDT on Sickness Absence and Disability Pension



13. LoMartire R, Bjork M, Dahlstrom O, Constan L, 
Frumento P, Vixner L, Gerdle B, Ang BO: The value of in
terdisciplinary treatment for sickness absence in chronic 
pain: a nationwide register-based cohort study. Eur J Pain 
25:2190-2201, 2021. https://doi.org/10.1002/ejp.1832

14. Andrell P, Fagerud L, Grelz H, Paulsson S, Segerdahl M, 
Westergren H, Westerling D: Comment on “The value of 
interdisciplinary treatment for sickness absence in chronic 
pain: a nationwide register-based cohort study. Eur J Pain 
26:549-550, 2022. https://doi.org/10.1002/ejp.1894

15. Rivano Fischer M, Stålnacke BM: Comment on 'The value 
of interdisciplinary treatment for sickness absence in chronic 
pain: A nationwide register-based cohort study'. Eur J Pain 
26:543-544, 2022. https://doi.org/10.1002/ejp.1873

16. LoMartire R, Constan L, Frumento P: Authors' reply to 
the comment by Rivano-Fischer and Stalnacke. Eur J Pain 
26:547-548, 2022. https://doi.org/10.1002/ejp.1890

17. Hernan MA: Methods of public health research - 
strengthening causal inference from observational data. N 
Engl J Med 385:1345-1348, 2021. https://doi.org/10.1056/ 
NEJMp2113319

18. D. Lewis, Counterfactuals, 1973, Blackwell Publishers, 
Oxford, United Kingdom.

19. Imbens G, Rubin D: Causal Inference in Statistics, Social, 
and Biomedical Sciences. Cambridge, United Kingdom, 
Cambridge University Press; 2015

20. Region Skåne: Nationella Registret över 
Smärtrehabilitering, 2022, (Access date: May 2023). https:// 
www.ucr.uu.se/nrs/.

21. Ludvigsson JF, Svedberg P, Olen O, Bruze G, Neovius M: 
The longitudinal integrated database for health insurance 
and labour market studies (LISA) and its use in medical 
research. Eur J Epidemiol 34:423-437, 2019. https://doi.org/ 
10.1007/s10654-019-00511-8

22. Österlund N: MiDAS: Sjukpenning och 
Rehabiliteringspenning (version 1.02). Swedish Social 
Insurance Agency, 2011, Stockholm, Sweden.

23. Ludvigsson JF, Andersson E, Ekbom A, Feychting M, Kim 
J-L, Reuterwall C, Heurgren M, Olausson PO: External re
view and validation of the Swedish national inpatient 
register. BMC Public Health 11:450. . https://doi.org/10. 
1186/1471-2458-11-450, 2011

24. Ludvigsson JF, Otterblad-Olausson P, Pettersson BU, 
Ekbom A: The Swedish personal identity number: possibi
lities and pitfalls in healthcare and medical research. Eur J 
Epidemiol 24:659-667, 2009. https://doi.org/10.1007/s10654- 
009-9350-y

25. International Association for the Study of Pain: 
Terminology, 2023, (Access date: May 2023). https://www. 
iasp-pain.org/resources/terminology/.

26. Fischer MR, Schults ML, Stalnacke BM, Ekholm J, 
Persson EB, Lofgren M: Variability in patient characteristics 
and service provision of interdisciplinary pain rehabilita
tion: A study using the Swedish national quality registry for 
pain rehabilitation. J Rehabil Med 52:jrm00128, 2020. 
https://doi.org/10.2340/16501977-2765

27. Gerdle B, Stålnacke B, Söderlund A, Åsenlöf P: 
Indikation för multimodal rehabilitering vid långvarig 

smärta (Rapport 2011:02). Samarbetsprojektet nationella 
medicinska indikationer, 2011, Sweden.

28. Svanholm F, Bjork M, Lofgren M, Gerdle B, Hedevik H, 
Molander P: Work Interventions Within Interdisciplinary 
Pain Rehabilitation Programs (IPRP) - frequency, patient 
characteristics, and association with self-rated work ability. 
J Pain Res 16:421-436, 2023. https://doi.org/10.2147/JPR. 
S390747

29. LoMartire R, Dahlstrom O, Bjork M, Vixner L, Frumento 
P, Constan L, Gerdle B, Ang BO: Predictors of sickness ab
sence in a clinical population with chronic pain. J Pain 
22:1180-1194, 2021. https://doi.org/10.1016/j.jpain.2021.03. 
145

30. Kivimaki M, Forma P, Wikstrom J, Halmeenmaki T, 
Pentti J, Elovainio M, Vahtera J: Sickness absence as a risk 
marker of future disability pension: the 
10-town study. J Epidemiol Community Health 58:710-711, 
2004. https://doi.org/10.1136/jech.2003.015842

31. Lidwall U: Termination of sickness benefits or transition 
to disability pension after changes in sickness insurance: a 
Swedish register study. Disabil Rehabil 35:118-124, 2013. 
https://doi.org/10.3109/09638288.2012.689920

32. Stover M, Pape K, Johnsen R, Fleten N, Sund ER, 
Claussen B, Bjorngaard JH: Unemployment and disability 
pension–an 18-year follow-up study of a 40-year-old po
pulation in a Norwegian county. BMC Public Health 12:148. 
. https://doi.org/10.1186/1471-2458-12-148, 2012

33. Laaksonen M, Gould R: Regional differences in dis
ability retirement: explaining between-county differences 
in Finland. Scand J Work Environ Health 39:609-617, 2013. 
https://doi.org/10.5271/sjweh.3373

34. Cylus J, Hartman M, Washington B, Andrews K, Catlin 
A: Pronounced gender and age differences are evident in 
personal health care spending per person. Health Aff 
30:153-160, 2011. https://doi.org/10.1377/hlthaff.2010. 
0216

35. Moscelli G, Siciliani L, Gutacker N, Cookson R: 
Socioeconomic inequality of access to healthcare: does 
choice explain the gradient. J Health Econ 57:290-314, 
2018. https://doi.org/10.1016/j.jhealeco.2017.06.005

36. Mastekaasa A, Melsom A: Occupational segregation 
and gender differences in sickness absence: evidence from 
17 European countries. Eur Sociol Rev 30:582-594, 2014

37. Adler N, Newman K: Socioeconomic disparities in 
health: pathways and policies. Health Affairs 21:60-76, 
2002. https://doi.org/10.1377/hlthaff.21.2.60

38. Wang Y, Hunt K, Nazareth I, Freemantle N, Petersen I: 
Do men consult less than women? An analysis of routinely 
collected UK general practice data. BMJ Open 3:e003320. . 
https://doi.org/10.1136/bmjopen-2013-003320, 2013

39. Wallman T, Wedel H, Palmer E, Rosengren A, Johansson 
S, Eriksson H, Svardsudd K: Sick-leave track record and 
other potential predictors of a disability pension. A popu
lation based study of 8,218 men and women followed for 
16 years. BMC Public Health 9:104. . https://doi.org/10.1186/ 
1471-2458-9-104, 2009

40. Sumanen H, Lahelma E, Lahti J, Pietilainen O, 
Rahkonen O: Educational differences in sickness absence 
trends among young employees from 2002 to 2013 in 

LoMartire et al The Journal of Pain 2011



Helsinki, Finland. BMJ Open 6:e008550. . https://doi.org/10. 
1136/bmjopen-2015-008550, 2016

41. Love J, Hensing G, Holmgren K, Toren K: Explaining the 
social gradient in sickness absence: a study of a general 
working population in Sweden. BMC Public Health 13:545, 
2013. https://doi.org/10.1186/1471-2458-13-545

42. Piha K, Laaksonen M, Martikainen P, Rahkonen O, 
Lahelma E: Interrelationships between education, occupa
tional class, income and sickness absence. Eur J Public 
Health 20:276-280, 2010. https://doi.org/10.1093/eurpub/ 
ckp162

43. Patton E, Johns G: Women’s absenteeism in the popular 
press: Evidence for a gender-specific absence culture. 
Human Relat 60:1579-1612, 2007

44. Helgesson M, Johansson B, Nordqvist T, Lundberg I, 
Vingard E: Unemployment at a young age and later sick
ness absence, disability pension and death in native Swedes 
and immigrants. Eur J Public Health 23:606-610, 2013

45. Blomgren J, Laaksonen M, Perhoniemi R: Changes in 
unemployment affect sickness absence and disability re
tirement rates: a municipality-level panel study. Int J 
Environ Res Public Health 18:1-14, 2021. https://doi.org/10. 
3390/ijerph18126359

46. Klein J, von dem Knesebeck O: Inequalities in health 
care utilization among migrants and non-migrants in 
Germany: a systematic review. Int J Equity Health 17:160, 
2018. https://doi.org/10.1186/s12939-018-0876-z

47. Graetz V, Rechel B, Groot W, Norredam M, Pavlova M: 
Utilization of health care services by migrants in Europe-a 
systematic literature review. Br Med Bull 121:5-18, 2017. 
https://doi.org/10.1093/bmb/ldw057

48. Gil-Salmeron A, Katsas K, Riza E, Karnaki P, Linos A: 
Access to healthcare for migrant patients in Europe: 
healthcare discrimination and translation services. Int J 
Environ Res Public Health 18:1-14, 2021. https://doi.org/10. 
3390/ijerph18157901

49. Helgesson M, Johansson B, Nordqvist T, Lundberg I, 
Vingard E: Sickness absence at a young age and later sickness 
absence, disability pension, death, unemployment and income 
in native Swedes and immigrants. Eur J Public Health 
25:688-692, 2015. https://doi.org/10.1093/eurpub/cku250

50. Gemes K, Bjorkenstam E, Rahman S, Gustafsson K, 
Taipale H, Tanskanen A, Ekselius L, Mittendorfer-Rutz E, 
Helgesson M: Occupational branch and labor market mar
ginalization among young employees with adult onset of 
attention deficit hyperactivity disorder-a population-based 
matched cohort study. Int J Environ Res Public Health 
19:1-12, 2022. https://doi.org/10.3390/ijerph19127254

51. Hoggatt KJ, Frayne SM, Saechao FS, Yano EM, 
Washington DL: Substance use disorder-related disparities 
in patient experiences of primary care. Health Equity 
3:193-197, 2019. https://doi.org/10.1089/heq.2018.0069

52. Lawrence D, Kisely S: Inequalities in healthcare provi
sion for people with severe mental illness. J 
Psychopharmacol 24:61-68, 2010. https://doi.org/10.1177/ 
1359786810382058

53. Young S, Asherson P, Lloyd T, Absoud M, Arif M, 
Colley WA, Cortese S, Cubbin S, Doyle N, Dunn Morua S, 
Ferreira-Lay P, Gudjonsson G, Ivens V, Jarvis C, Lewis A, 

Mason P, Newlove-Delgado T, Pitts M, Read H, van 
Rehnsburg K, Zoritch B, Skirrow C: Failure of healthcare 
provision for attention-deficit/hyperactivity disorder in 
the United Kingdom: a consensus statement. Front 
Psychiatry 12:649399. https://doi.org/10.3389/fpsyt.2021. 
649399, 2021

54. Holm M, Taipale H, Tanskanen A, Tiihonen J, 
Mitterdorfer-Rutz E: Employment among people with 
schizophrenia or bipolar disorder: a population-based 
study using nationwide registers. Acta Psychiatr Scand 
143:61-71, 2021. https://doi.org/10.1111/acps.13254

55. Treede RD, Rief W, Barke A, Aziz Q, Bennett MI, 
Benoliel R, Cohen M, Evers S, Finnerup NB, First MB, 
Giamberardino MA, Stein K, Korwisi B, Kosek E, 
Lavand’homme P, Nicholas M, Perrot S, Scholz J, Schug S, 
Smith BH, Svensson P, Vlaeyen JWS, Wang S-J: Chronic pain 
as a symptom or a disease: the IASP Classification of Chronic 
Pain for the International Classification of Diseases (ICD- 
11). Pain 160:19-27, 2019. https://doi.org/10.1097/j.pain. 
0000000000001384

56. Hellman T, Jensen I, Bergstrom G, Busch H: Returning to 
work - a long-term process reaching beyond the time 
frames of multimodal non-specific back pain rehabilitation. 
Disabil Rehabil 37:499-505, 2015. https://doi.org/10.3109/ 
09638288.2014.923531

57. Svebak S, Halvari H: Sickness absence due to chronic 
musculoskeletal pain: the exploration of a predictive psy
chological model including negative moods, subjective 
health and work efficacy in an adult county population 
(The HUNT Study. Eur J Psychol 14:373-385, 2018. https:// 
doi.org/10.5964/ejop.v14i2.1470

58. Rotger P, Rosholm M: The role of beliefs in long sick
ness absence: Experimental evidence from a psychological 
intervention. Institute of Labor Economics, 2020.

59. Tao Y, Henry K, Zou Q, Zhong X: Methods for mea
suring horizontal equity in health resource allocation: a 
comparative study. Health Econ Rev 4:10, 2014. https://doi. 
org/10.1186/s13561-014-0010-x

60. Stasinopoulos D, Rigby R: Generalized additive models 
for location scale and shape (GAMLSS) in R. J Stat Softw 
23:1-46, 2007

61. Rigby R, Stasinopoulos D: Generalized additive models 
for location, scale and shape. J R Stat Soc C: Appl 
54:507-554, 2005

62. Ospina R, Ferrari S: Inflated beta distributions. Stat Pap 
23:111-126, 2010

63. Muller CJ, MacLehose RF: Estimating predicted 
probabilities from logistic regression: different methods 
correspond to different target populations. Int J 
Epidemiol 43:962-970, 2014. https://doi.org/10.1093/ije/ 
dyu029

64. Austin P, Laupacis A: A tutorial on methods to esti
mating clinically and policy-meaningful measures of treat
ment effects in prospective observational studies: a review. 
Int J Biostat 7:1-34, 2011. https://doi.org/10.2202/1557-4679. 
1285

65. Perperoglou A, Sauerbrei W, Abrahamowicz M, Schmid 
M: A review of spline function procedures in R. BMC Med 
Res Methodol 19:46, 2019. https://doi.org/10.1186/s12874- 
019-0666-3

2012 The Journal of Pain IDT on Sickness Absence and Disability Pension



66. van Buuren S: Multiple imputation of discrete and 
continuous data by fully conditional specification. Stat 
Methods Med Res 16:219-242, 2007

67. van Buuren S, Groothuis-Oudshoorn K: mice: 
Multivariate imputation by chained equations in R. J Stat 
Softw 45:1-67, 2011

68. Austin PC, White IR, Lee DS, van Buuren S: Missing data 
in clinical research: a tutorial on multiple imputation. Can J 
Cardiol 37:1322-1331, 2021. https://doi.org/10.1016/j.cjca. 
2020.11.010

69. Schomaker M, Heumann C: Bootstrap inference when 
using multiple imputation. Stat Med 37:2252-2266, 2018

70. LoMartire R, Ang BO, Gerdle B, Vixner L: Psychometric 
properties of Short Form-36 Health Survey, EuroQol 5-di
mensions, and Hospital Anxiety and Depression Scale in 
patients with chronic pain. Pain 161:83-95, 2020. https:// 
doi.org/10.1097/j.pain.0000000000001700

71. Busch H, Bodin L, Bergstrom G, Jensen IB: Patterns of 
sickness absence a decade after pain-related multi
disciplinary rehabilitation. Pain 152:1727-1733, 2011. 
https://doi.org/10.1016/j.pain.2011.02.004

72. Moll LT, Jensen OK, Schiottz-Christensen B, Stapelfeldt 
CM, Christiansen DH, Nielsen CV, Labriola M: Return to 
work in employees on sick leave due to neck or shoulder 
pain: a randomized clinical trial comparing multi
disciplinary and brief intervention with one-year register- 
based follow-up. J Occup Rehabil 28:346-356, 2018. https:// 
doi.org/10.1007/s10926-017-9727-9

73. Fisker A, Langberg H, Petersen T, Mortensen OS: 
Effects of an early multidisciplinary intervention on 
sickness absence in patients with persistent low back 
pain-a randomized controlled trial. BMC Musculoskelet 
Disord 23:854, 2022. https://doi.org/10.1186/s12891-022- 
05807-7

74. Langagergaard V, Jensen OK, Nielsen CV, Jensen C, 
Labriola M, Sorensen VN, Pedersen P: The comparative effects 
of brief or multidisciplinary intervention on return to work at 1 
year in employees on sick leave due to low back pain: a ran
domized controlled trial. Clin Rehabil 35:1290-1304, 2021. 
https://doi.org/10.1177/02692155211005387

75. Pedersen P, Nielsen CV, Jensen OK, Jensen C, Labriola 
M: Employment status five years after a randomised con
trolled trial comparing multidisciplinary and brief inter
vention in employees on sick leave due to low back pain. 

Scand J Public Health 46:383-388, 2018. https://doi.org/10. 
1177/1403494817722290

76. Brendbekken R, Eriksen HR, Grasdal A, Harris A, Hagen 
EM, Tangen T: Return to work in patients with chronic 
musculoskeletal pain: multidisciplinary intervention versus 
brief intervention: a randomized clinical trial. J Occup 
Rehabil 27:82-91, 2017. https://doi.org/10.1007/s10926-016- 
9634-5

77. Berglund E, Anderzen I, Andersen A, Carlsson L, 
Gustavsson C, Wallman T, Lytsy P: Multidisciplinary inter
vention and acceptance and commitment therapy for re
turn-to-work and increased employability among patients 
with mental illness and/or chronic pain: a randomized 
controlled trial. Int J Environ Res Public Health 15:1-12, 
2018. https://doi.org/10.3390/ijerph15112424

78. Haldorsen EM, Grasdal AL, Skouen JS, Risa AE, 
Kronholm K, Ursin H: Is there a right treatment for a par
ticular patient group? Comparison of ordinary treatment, 
light multidisciplinary treatment, and extensive multi
disciplinary treatment for long-term sick-listed employees 
with musculoskeletal pain. Pain 95:49-63, 2002. https://doi. 
org/10.1016/s0304-3959(01)00374-8

79. Raffaeli W, Tenti M, Corraro A, Malafoglia V, Ilari S, 
Balzani E, Bonci A: Chronic pain: what does it mean? A 
review on the use of the term chronic pain in clinical 
practice. J Pain Res 14:827-835, 2021. https://doi.org/10. 
2147/JPR.S303186

80. Hensing G, Alexanderson K, Allebeck P, Bjurulf P: How to 
measure sickness absence? Literature review and suggestion of 
five basic measures. Scand J Soc Med 26:133-144, 1998

81. Evans S: Clinical trial structures. J Exp Stroke Transl Med 
3:8-18, 2010

82. Knapp TR: Why is the one-group pretest-posttest de
sign still used? Clin Nurs Res 25:467-472, 2016. https://doi. 
org/10.1177/1054773816666280

83. Gatchel RJ, Licciardone JC: Potential problems with 
systematic reviews and meta-analyses. J Pain 18:228-229, 
2017. https://doi.org/10.1016/j.jpain.2016.09.006

84. Gerdle B, Rivano-Fischer M: SBU bör göra om rapport om 
behandling vid långvarig smärta. Läkartidningen 2022. 

85. Gerdle B, Stålnacke B, Rudling K, Jansen Brodda G, Rivano- 
Fischer M: Jämför inte äpplen och päron vid utvärdering av 
rehabiliteringsgarantin. Läkartidningen 111:C7SP, 2014

LoMartire et al The Journal of Pain 2013


	Sickness Absence and Disability Pension Among Patients With Chronic Pain in Interdisciplinary Treatment or Unspecified Inter...
	Methods
	Design
	IDT and Unspecified Interventions
	Social Insurance
	Conceptual Model of Intervention Group Equivalence
	Statistical Analysis

	Results
	Sample Characteristics
	Descriptive Overview of SA/DP
	Analytical Comparison of SA/DP

	Conclusions
	Author Contributions
	Appendix A. Supporting information
	References




