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ABSTRACT
Background: The aims of this study are to 1) determine the scope of musculoskeletal (MSK)-related clinical 
research in Sweden; 2) collate the amount of first-tier funding received; 3) discuss strategies and infrastruc-
ture supporting future MSK clinical trials in Sweden.
Methods: A systematic scoping review protocol was applied in PubMed, Scopus, and SweCRIS databases. 
The articles were examined, and data were extracted in multiple stages by three blinded authors.
Results: The search strategy resulted in 3,025 publications from 479 Swedish-affiliated authors. Primary 
health care was the basis for 14% of the publications, 84% from secondary health care, and 2% from occupa-
tional health care with a similar proportional distribution of first-tier research grant financing. Approximately 
one in six publications were randomized controlled trials (RCTs), while the majority were of observational 
cohort design. The majority of publications in primary and occupational health care were related to pain 
disorders (51 and 67%, respectively), especially diagnosis, prognosis, and healthcare organizational-related 
interventions (34%) and rehabilitation (15%) with similar proportional distribution of first-tier research grant 
financing. In secondary health care, rheumatic inflammatory disorder-related publications were most preva-
lent (30%), most frequently concerning diagnosis, prognosis, and healthcare organizational-related interven-
tions (20%), attracting approximately half of all first-tier funding. Publications related to degenerative joint 
disorders (25%), fractures (16%), and joint, tendon, and muscle injuries (13%) frequently concerned surgical 
and other orthopedic-related interventions (16, 6, and 8%, respectively). Pain disorder-related publications 
(10%) as well as bone health and osteoporosis-related publications (4%) most frequently concerned diagno-
sis, prognosis, and healthcare organizational-related interventions (5 and 3%, respectively).
Conclusions: Swedish-affiliated MSK disorder research 2010–2020 was predominantly observational co-
hort rather than RCT based. There was skewed first-tier funding allocation considering prevalence/inci-
dence and burden of disease. Use of infrastructure supporting register-based RCTs, placebo-controlled 
RCTs, and hybrid effectiveness-implementation studies on prevention and clinical intervention is import-
ant strategies for the future in all healthcare sectors.
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Introduction

Epidemiological research on the global burden of disease 
between 1990 and 2019 has displayed a lowering of disease 
mortality rates but an increasing prevalence of disabling 
morbidity (1). Musculoskeletal (MSK) disorders involving all 

diseases and injuries related to the connective tissues of the 
locomotor system are among the most common cause of years 
lived with disability in Sweden and worldwide (1). MSK disorders 
affect a large proportion of the population, with work absenteeism 
affecting 40%, resulting in an economic cost of approximately 2% 
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of the annual gross national product in EU member states (2). 
Ageing population trends and lifestyle factors are significant 
contributors to MSK disorders causing major burden for public 
health globally (3). MSK disorders are also linked to increased 
prevalence of pain and mental health disorders, muscle and bone 
mass loss, obesity, insulin resistance, risk of falls and fracture, and 
longer rehabilitation following injury or surgery (3).

Optimizing MSK health and wellbeing is considered key aims for 
the prevention and treatment of MSK disorders (4). MSK disorders 
are one of most common reasons for accessing primary health care 
in Sweden (5, 6). Many clinicians in primary care do not feel 
confident to diagnose and manage patients with MSK disorders, 
unnecessarily refer to secondary healthcare services, are not aware 
of recent evidence for effectiveness of different treatments, rely on 
shared beliefs and personal opinion rather than research evidence, 
or poorly adhere to existing guidelines (7–9). The result is a 
discordance between what is known to be effective from clinical 
research and what is done in clinical practice, i.e. a substantial 
knowledge-action gap (10, 11). Furthermore, only an estimated 
14% of research knowledge is used toward improvement of health 
care and patient outcomes with an average delay of 17 years (10, 
12). This gap between scientific knowledge and practice is 
estimated to result in high national spending on research without 
clear knowledge-action plans and continued use of low-value or 
ineffective care that may be insufficient or redundant, and even 
harmful to patients (10). To meet such challenges, building capacity 
and infrastructure through developing a national MSK clinical trial 
network in Sweden (SweMSK) may help improve the quality of 
future MSK research and reduce knowledge-action gaps (13).

In a first step in developing the SweMSK network and to 
understand the current knowledge-action gaps in Swedish 
MSK-related research, the following systematic scoping review 
aims to: 1) identify recently published (2018–2020) Swedish-
affiliated MSK researchers and the scope of their MSK-related 
clinical research in terms of volume, design, healthcare context, 
types of MSK disorders, and interventions 2010–2020; 2) collate 
the amount of funding received for MSK disorder-related 
research through first-tier Swedish national competitive grants 
2010–2020; 3) discuss potential strategies and infrastructure 
supporting future MSK-related clinical trials in Sweden.

Materials and methods

Scoping review is a form of exploratory knowledge synthesis aimed 
at mapping key concepts, types of evidence, and gaps in research 
by systematically searching, selecting, and synthesizing existing 
knowledge to inform practice, policy making, and future research 
(14). The scoping review methodology for this study is based on a 
commonly used framework (15) and best praxis recommendations 
(16). A multidisciplinary research team with national geographic 
representation and expertise in the MSK disorders, epidemiology, 
and research synthesis was formed for the study. Reporting follows 
the PRISMA extension for scoping reviews (17). This scoping review 
used a two-step process. The first phase was to identify recently 
published Swedish MSK researchers through a systematic search in 
multiple databases. The included researchers who completed 

published research between 2010 and 2020 were then analyzed 
according to the eligibility criteria.

Research question

Population/problem

All MSK studies published in 2010–2020 by recently published 
(2018–2020) Swedish MSK-affiliated researchers.

Concept

Musculoskeletal conditions – intervention studies (method, 
material, scope, and funding).

Context

What is the scope of publications and amount of first-tier 
national competitive funding? And based on this, what are 
potential strategies and infrastructure supporting future MSK-
related clinical trials in Sweden?

Identification of relevant studies

Eligibility

Inclusion criteria were MSK disorder-related clinical trials, and 
observational studies and qualitative studies published in 
English by recently published (2018–2020) Swedish-affiliated 
researchers. The reasoning for limiting to recent publications 
was to aid identifying currently active researchers for the 
development of the SweMSK network. Based on this cohort of 
recently published authors, the search was expanded to capture 
each individual author’s scope of MSK-related publications 
2010–2020. Phase 1 clinical trials, reviews, study protocols, 
odontology studies, and studies not fully meeting the inclusion 
criteria were excluded.

Information sources and search strategy

In a first step, the following search strategies were conducted:

1. Research article publication databases
PubMed search – Search terms were applied to the title and 
abstract of PubMed indexed publications. Using the Boolean 
operator ‘AND’, Swedish affiliation was added to MSK disorder-
related search terms for different bodily locations which were 
bundled using the Boolean operator ‘OR’. After screening 
resulting titles, the research team refined the MSK disorder-
related search terms. Furthermore, the Boolean operator ‘NOT’ 
was used to improve sensitivity of the search by filtering out 
non-MSK disorder-related studies. The truncation symbol * was 
used for search terms that have a similar root. Due to the large 
number of results, filters for randomized controlled trial (RCT), 
clinical trial, and observational study were applied. The specific 
search strategy is outlined in Appendix 1.



Scopus search – Search terms were applied to the title, abstract, 
and keywords of Scopus indexed publications. MSK symptom and 
diagnosis-related search terms for different bodily locations were 
combined using the Boolean operator ‘OR’ and restricted to Swedish 
affiliation using the Boolean operator ‘AND’. After screening 
resulting titles, the Boolean operator ‘AND NOT’ was used to 
improve sensitivity of the search by filtering out non-MSK disorder-
related studies. The truncation symbol * was used for search terms 
that have a similar root. Limitations to articles published in scientific 
journals in the subject areas ‘Medicine’ and ‘Health professions’ were 
applied. No filters were used for specific research designs as a 
sensitivity measure in the case that research design filter posed on 
the PubMed search had missed studies. The specific search strategy 
is outlined in  Appendix 1.

2. Research funding database – SweCRIS
SweCRIS is a national database that outlines how participating 
research funding bodies have distributed their money to Swedish 
recipients. The research funding bodies that supply SweCRIS with 
data are first-tier funding bodies, either state or privately financed 
and open for national competitive funding rounds. The included 
research funders providing financing for medical and health care 
focused research are the Swedish Research Council (VR), Swedish 
Research Council for Health, Working Life and Welfare (FORTE), 
VINNOVA, Swedish Foundation for Strategic Research (SSF), and 
yearly updates from the European Union Horizon 2020 program. 
Second tier research funding from company-based research fonds, 
regional funding bodies, and the contract between the Swedish 
government and seven regions concerning the financing of 
physician education, clinical research, and healthcare system 
development (18) are not included in the SweCRIS database. 
Information in SweCRIS is structured according to grant contracts. 
SweCRIS is managed by the Swedish Research Council on behalf of 
the Government. The database was filtered for the subject areas 
orthopedics, rheumatology, physiotherapy, and pain. All years from 
the start of the database in 2010 up to the end of 2020 were 
included.

Study selection

Results from searches of the information sources were entered into 
an Excel file. Studies underwent independent review by either 
authors ED, OT, or AA using the above-named eligibility criteria, and 
any ambiguities were resolved by consensus between reviewers.

Charting the data from the search results

For each of the included studies, the following data were 
extracted:

1. Study characteristics: Journal reference.
2. Study design: 1 = Randomized controlled trial, 2 = Case–

control study, 3 = Cohort study, 4 = Qualitative study.
3. Symptom location: 1 = Temporomandibular joint (TMJ) and 

head, 2 = Back, neck, and pelvis, 3 = Upper limb, 4 = Lower 
limb, 5 = Multisite.

4. Diagnostic category: 1 = Pain disorders, 2 = Joint, tendon, 
and muscle injuries, 3 = Degenerative joint disorders, 4 = 
Rheumatic inflammatory disorders, 5 = Bone health and 
osteoporosis, 6 = Fractures, 7 = Other

5. Health care context: 1 = Primary health care, 2 = Secondary 
health care, 3 = Occupational health care.

6. Intervention: 1 = Diagnosis, prognosis, and healthcare orga-
nizational related, 2 = Prevention, 3 = Rehabilitation, 4 = 
Environmental modification, Activities of daily living (ADL) 
aids, and physical modalities, 5 = Pharmacological, 6 = 
Surgical and other orthopedic-related interventions.

Data extraction from included studies was independently 
performed by one reviewer using a standardized data extraction 
form and afterward cross-checked by an additional reviewer. 
Ambiguities were resolved afterward through discussion 
between reviewers.

Collating and summarizing results

Descriptive statistics including frequencies, proportions, and 
total sums were performed for the above stated data in IBM 
SPSS Statistics version 25.

Results

Initially, 282 publications from PubMed and 106 publications from 
Scopus databases were identified between the years 2018 and 2020. 
After screening, 296 of these publications remained after removal of 
duplicates, and 247 remained after removal of studies not fulfilling 
eligibility criteria. From these studies, 479 Swedish-affiliated authors 
were identified. A PubMed search based on these 479 authors for 
their MSK publications 2010–2020 resulted in 3,025 publications. A 
PRISMA flow chart is presented in Figure 1. The distribution of 
publication based on healthcare context was 412/3,025 (14%) from 
primary care, 2,552/3,025 (84%) from secondary care, and 60/3,025 
(2%) from occupational healthcare system.

Primary healthcare publications

The distribution of MSK disorder publications based on primary 
healthcare system interventions is presented in Figure 2. Pain 
disorder-related publications were most prevalent (208/412, 51%) 
and mainly concerned diagnosis, prognosis, and healthcare 
organizational-related interventions (138/412, 34%) and 
rehabilitation (63/412, 15%). Joint, tendon, and muscle injury-
related publications (87/412, 21%) mainly concerned diagnosis, 
prognosis, and healthcare organizational-related interventions 
(61/412, 15%). Degenerative joint disorder-related publications 
(37/412, 9%) mainly concerned rehabilitation (22/412, 5%). Bone 
health and osteoporosis-related publications (28/412, 7%) mainly 
concerned diagnosis, prognosis, and healthcare organizational-
related interventions (15/412, 4%). Fracture, rheumatic 
inflammatory, and other-related publications together (52/412, 
13%) mainly concerned diagnosis, prognosis, and healthcare 
organizational-related interventions (28/412, 7%).
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The frequencies of publications of RCT design (86/412, 21%), 
case–control studies (43/412, 10%), cohort studies (260/412, 
63%), and qualitative studies (23/412, 6%) are displayed in 
Table  1. RCT design was most frequent for studies that were 
related to rehabilitative interventions (56/412, 14%), especially 

regarding pain disorders (44/412, 11%) located to the back, 
neck, or pelvis (32/412, 8%). Cohort studies were most frequent 
for publications concerning diagnosis, prognosis, and healthcare 
organizational-related interventions (205/412, 50%), especially 
regarding pain disorders (94/412, 23%) located to the back, 

Records identified through PubMed
database search years 2018–2020

(n = 282)

Records after duplicates removed
(n = 296)

Records screened
(n = 296)

Step 1 = Full-text articles
assessed for eligibility

(n = 247) including 479
authors

Full-text articles excluded,
with reasons

(n = 0)

Step 2 = Pubmed search
based on these 479 authors
for their MSK publications

2010–2020

Studies included in
qualitative synthesis

(n = 3025)

Records screened
(n = 296)

Additional records identified
through Scopus years 2018–2020 

(n = 106)

Sc
re
en
in
g

In
cl
ud
ed

El
ig
ib
ili
ty

Id
en
tifi

ca
tio

n

Figure 1. PRISMA flow chart.

Figure 2. Frequency and proportion of primary healthcare intervention categories per diagnostic category for musculoskeletal disorder-related Swedish 
research publications 2010–2020. 
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neck, or pelvis (57/412, 14%). Case–control and qualitative 
studies followed a similar trend.

Secondary healthcare publications

The distribution of MSK disorder publications based on secondary 
healthcare system interventions is presented in Figure 3. 
Rheumatic inflammatory disorder-related publications were most 
prevalent (755/2,552, 30%), frequently concerning diagnosis, 
prognosis, and healthcare organizational-related interventions 
(504/2,552, 20%), pharmacological interventions (185/2,552, 7%), 
and rehabilitation (54/2,552, 2%). Publications related to 
degenerative joint disorders (633/2,552, 25%), fractures 
(411/2,552, 16%), and joint, tendon, and muscle injuries 
(338/2,552, 13%) frequently concerned surgical and other 
orthopedic-related interventions (400/2,552, 16%; 156/2,552, 6%; 
201/2,552, 8%) as well as diagnosis, prognosis, and healthcare 
organizational-related interventions (182/2,552, 7%; 216/2,552, 
8%; 111/2,552, 4%), respectively. Pain disorder-related 
publications (244/2,552, 10%) most frequently concerned 
diagnosis, prognosis, and healthcare organizational-related 
interventions (128/2,552, 5%) and rehabilitation interventions 
(87/2,552, 3%). Bone health and osteoporosis-related publications 
106/2,552 (4%) most frequently concerned diagnosis, prognosis, 
and healthcare-related interventions (69/2,552, 3%) and 
pharmacological interventions (23/2,552, 1%).

The frequency of publications of RCT design (381/2,552, 15%), 
case–control studies (373/2,552, 15%), cohort studies (1,720/2,552, 
67%), and qualitative studies (78/2,552, 3%) are displayed in Table 2. 
RCT studies were most frequently concerning surgical and other 
orthopedic-related interventions (179/2,552, 7%), pharmacological 
interventions (91/2,552, 4%), and rehabilitation (80/2,552, 3%). 
Cohort studies were frequently concerning diagnosis, prognosis, 

and healthcare organizational-related studies (887/2,552, 35%) and 
surgical and other orthopedic-related interventions (584/2,552, 
23%), pharmacological interventions (154/2,552, 6%), and 
rehabilitation (88/2,552, 3%). Case–controls and qualitative studies 
followed a similar trend.

Occupational healthcare publications

The distribution of MSK disorder publications based on occupational 
healthcare system interventions is presented in Figure 4. Pain 
disorder-related publications (40/60, 67%) most frequently 
concerned diagnosis, prognosis, and healthcare organizational-
related interventions (26/60, 43%), followed by rehabilitation 
interventions (14/60, 23%). Only few other publications were related 
to other diagnostic groups and interventions. The frequencies of 
publications of RCT design (9/60, 15%), case–control studies (9/60, 
15%), cohort studies (39/60, 65%), and qualitative studies (3/60, 
<1%) are displayed in Table 3.

Funding received for MSK disorder-related research 
through first-tier Swedish national competitive grants 
2010–2020 registered in SweCRIS

As displayed in Table 4, research on rheumatic inflammatory 
disorders most frequently received funding through first-tier 
grants (127/305, 42%) amounting to 585 million Swedish 
kronor (MSEK), which is 50% of the total amount of 1,182 MSEK 
received by MSK disorder-related research. Otherwise, pain 
disorder-related grants (54/305, 18%) amounted to 162 MSEK 
(14%); degenerative joint disorder-related grants (37/305, 
12%) amounted to 117 MSEK (10%); bone health and 
osteoporosis-related grants (33/305, 11%) amounted to 151 
MSEK (13%); fracture-related grants (31/305,10%) amounted 

Figure 3. Frequency and proportion of secondary healthcare intervention categories per diagnostic category for musculoskeletal disorder-related Swedish 
research publications 2010–2020. 
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to 119 MSEK (10%), while joint, tendon, and muscle-related 
grants (13/305, 4%) as well as other diverse MSK disorder 
research programs (10/305, 3%) amounted to 30 MSEK (3%) 
and 23 MSEK (2%) of the total funding, respectively. 
Publications on diagnosis, prognosis, and healthcare 
organizational-related interventions (150/305, 49%) as well as 
pharmacological interventions (60/305, 20%) attracted 645 
MSEK (55%) and 237 MSEK (20%) of the total research funds, 
respectively. Of these, the largest proportion was on rheumatic 
inflammatory disorders.

Summary of the main results

In summary, the study included 3,025 publications from 479 
Swedish affiliated authors. Primary health care was the basis for 
14% of the publications, 84% from secondary health care, and 
2% from occupational health care with a similar proportional 
distribution of first-tier research grant financing. Approximately 
one in six publications were RCTs, while the majority were of 
observational cohort design. Most publications in primary and 
occupational health care were related to pain disorders (51 and 
67%), and in secondary health care, rheumatic inflammatory 
disorder-related publications were most prevalent (30%).

Discussion

Scoping review of published MSK disorder research with 
Swedish affiliation demonstrates similar publication volume in 
the primary and secondary healthcare contexts regarding pain 
disorders, while other diagnostic categories for MSK disorder 
research are predominantly secondary health care based. In 
primary and occupational health care, most publications were 

related to first-line diagnostic and rehabilitation interventions 
for pain disorders, especially for back and neck pain and to a 
smaller extent joint, tendon, and muscle injuries as well as 
degenerative joint disorders. This distribution is motivated 
considering the extent of prevalence and burden of these 
conditions (1) which is a major consideration in identifying 
research priorities (19). Furthermore, MSK-related pain is one 
of the most common reasons for patients consulting a 
physiotherapist (89%) or general practitioner (20–40%) in 
primary care and is a common symptom for most MSK 
disorders (20–22).

Only 21% of the Swedish-affiliated primary healthcare 
research publication on MSK disorders 2010–2020 has applied 
RCT designs and few with placebo controls and hybrid 
effectiveness-implementation designs. In descriptive contrast 
to secondary care, large-scale cohort studies in primary care 
have been less frequent, and national quality register 
infrastructure development in primary health care has been 
slow. In primary care, healthcare process indicators and patient-
rated outcomes are currently only collected for osteoarthritis, 
and the limited number of primary healthcare clinics providing 
multimodal team treatment of complex chronic pain conditions 
(23, 24) (Appendix 2). A primary healthcare quality registry is 
under development but currently only contains limited process 
indicator data for osteoarthritis but no other MSK disorders (25). 
Policy makers should, therefore, prioritize that these primary 
care national registries should capture a broader scope of MSK 
disorder data to help ensure the quality of primary care and 
support future research.

MSK pain disorder research in Swedish secondary health care 
has had a large focus on cohort studies, especially on the 
diagnosis, prognosis, and clinical course of chronic pain 

Figure 4. Frequency and proportion of occupational healthcare intervention categories per diagnostic category for musculoskeletal disorder-related Swed-
ish research publications 2010–2020. 
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conditions. However, the use of RCT designs has been increasing 
in frequency regarding rehabilitation for complex chronic 
conditions. The national quality register for pain rehabilitation in 
secondary care has developed with good national coverage and 
completeness and has future potential for supporting register-
based RCTs. MSK pain disorder research has received 18% of 
first-tier grants, and future research aiming to improve the 
quality of care and improve patient functioning, activity, and 
self-care ability should continue as high priority for researchers, 
funding bodies, and policymakers.

Publications concerning preventative interventions were 
relatively few in primary (10%), occupational (0%), and secondary 
(<1%) healthcare systems, despite this being an integral part of 
especially primary and occupational health care (26, 27). 
Furthermore, only 7% of first-tier research funding went 
toward preventative interventions 2010–2020. These preventative 
interventions were mainly related to bone health and 
osteoporosis, acute injuries, and falls/fracture prevention in the 
elderly. Healthcare consumer literature suggests that 90% of 
patients consulting a physiotherapist in primary care consider 
both preventative and treatment interventions important (22). 
MSK disorders among Europe’s working-age population have a 
large economic burden, and productivity may be further 
undermined because of increasing chronic illness in an ageing 
population with increasing retiring age (2). Furthermore, 
screening and treating osteoporosis to prevent fractures is also of 
importance in an ageing population (28). Preventative 
interventions should, therefore, be a higher priority for researchers, 
funding bodies, policymakers, and clinicians aiming to implement 
evidence-based interventions in order to prevent MSK injuries, 
reduce chronicity, and improve patient self-care ability.

A total of 21% of primary healthcare research publications, 
13% of secondary care publications, and small proportion of 
first-tier funding (3%) have been based on joint, tendon, and 
muscle injuries. In Sweden in 2009, the total population 
incidence of healthcare consultations for injuries such as joint 
distortions, joint luxation, and tendon and muscle injuries was 
8.3/1,000, 1.6/1,000, and 1.8/1,000 population, respectively, 
with highest proportion of injuries in the younger population 
(29). Databases covering claims from compulsory insurance for 
sporting injuries suggest a national incidence for all types of 
sports and knee injuries of 10.2/1,000 athlete years (30). A large 
proportion of research publications have focused on knee 
injuries such as surgical treatment of anterior cruciate ligament 
(ACL) rupture and meniscal and/or cartilage damage, while 
achilles tendon ruptures have also been an area of interest. Over 
50,000 primary ACL reconstructive surgeries have been reported 
in Swedish national knee ligament registry, which has good 
national coverage (Appendix 2). The registry is aiming for future 
inclusion of non-surgical intervention data collection as well as 
infrastructure for register RCT-based data collection (31). Despite 
the high volume of research activity, only few Swedish RCTs 
have compared effectiveness of surgical and rehabilitative 
interventions as well as attempted placebo-controlled designs. 
Improved registry infrastructure may aid better feasibility of 
conducting such research to improve quality of care.Ta
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Degenerative joint disorders including osteoarthritis and 
degenerative spinal conditions have attracted 12% of first-tier 
grants and produced 25% of secondary care publications. The 
prevalence of symptomatic degenerative joint disorders 
increases with age affecting up to one-third of the population 
and are ranked 11th among the leading causes of disability in 
the world (1). Biomarkers for the development of degenerative 
joint disorders have been a prevalent research theme in cohort 
studies. Surgical interventions have been the most prevalent 
interventions in cohort and RCT publications, which is reflected 
in the high surgery rates for degenerative joint disorders in 
Sweden and internationally (32). Again, only few Swedish RCTs 
have compared effectiveness of surgical and rehabilitative 
interventions as well as attempted placebo-controlled designs. 
Hip and knee arthroplasty as well as the spinal surgery national 
quality registries in Sweden provide good coverage and 
satisfactory completeness (Appendix 2), which could be 
utilized in the future to conduct national register RCTs rather 
than the current smaller single and multi-center ongoing RCTs 
that have received first-tier funding.

Research on fractures has produced 16% of secondary 
healthcare publications and 10% of first-tier grants, especially on 
diagnostic as well as surgical and other orthopedic-related 
interventions. In Sweden in 2009, the total population incidence 
of healthcare consultations for fractures was 18/1,000 population 
(29). Injuries due to falls have a high prevalence of disabling 
morbidity (1). The Swedish national fracture register records 
around 75,000 fractures each year that will continue to increase 
due to a greater coverage and completeness (Appendix 2). The 
register is the first in the MSK disorder field to conduct national 
register-based RCTs, providing a good example for future 
effectiveness research designs utilizing MSK-related national 
registers (33, 34). There are several problems regarding fracture 
treatment that need further research priority such as effectiveness 
and implementation studies concerning the management of 
upper extremity fractures among the elderly (35).

Compared to other MSK disorders, rheumatic and inflammatory 
disorders have a lower incidence (1.2/1,000 population) and 
burden of disease (1). Approximately 30% of Swedish-affiliated 
secondary healthcare research publications and approximately 
half of the first-tier funding have been in the field of rheumatic 
and inflammatory disorders. There has been a large investment in 
Sweden on translational research programs covering the etiology, 
pathogenesis, and potential treatment mechanisms. Collaboration 
with industry has also helped the development and clinical 
implementation of disease-modifying antirheumatic drugs, 
which have been proven efficacious through large multicenter 
placebo controlled RCTs (36). The Swedish rheumatic quality 
register (SRQ) contains around 80,000 unique patients with high 
national coverage and satisfactory data completeness (Appendix 
2). This provides strong infrastructure for monitoring the quality 
of care, aiding the implementation of knowledge into clinical 
practice and the future possibility of performing national register-
based RCT data collections.

To support the development of future register-based RCTs, 
Swedish guidelines have been developed (37). Use of the 

recently developed DITTO framework may help support the 
design of invasive placebo interventions, and recommendations 
for placebo-controlled trials in the rehabilitation field may help 
the planning of future high-quality RCT studies (38, 39). Resource 
efficient hybrid designs for RCTs involving both effectiveness 
and implementation process evaluations are also attracting 
more attention to accelerate the translation of the research 
findings to real world practice (40).

There are several strengths and weaknesses one must consider 
in the interpretation of the current study’s results. A strength of 
the methods is the use of a broad search criterion including MESH 
terms and relevant synonyms applied to relevant databases to 
capture the scope of recently published Swedish-affiliated MSK 
disorder researchers. The study selection process also involved 
independent reviewers and consensus meetings to solve 
ambiguities. This sampling procedure provided valid scope to aid 
future development of a national MSK clinical trial network in 
Sweden (SweMSK). This was followed by a process of database 
searches capturing the past 10 years of publications from this 
sample of recently published authors, and a manual study 
selection process was performed in a controlled manner by the 
review team. One must, however, keep in mind that the resulting 
scope of MSK research does not fully capture publications from 
previous authors who did have not recent publication activity.

Conclusions

There has been strong tradition in Swedish-affiliated MSK 
disorder research 2010–2020 regarding observational cohort 
research but substantially less RCT research and also skewed 
first-tier funding allocation considering prevalence/incidence 
and burden of disease. A larger focus on prevention and clinical 
intervention-based RCT research in primary and occupational 
health care may be warranted. Use of infrastructure supporting 
register-based RCTs, placebo-controlled RCTs, and hybrid 
effectiveness-implementation studies is important strategies 
for the future for primary, occupational, and secondary care.
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Appendix 2. Swedish national quality registries in the MSK disorder field. Information from annual reports based on 
data up to 2020.
Databases (n = unique subjects) Available data National 

coverage
National

completenessQ P I T Longitudinal PROM data
(% patients with both baseline and follow-up)

Primary care databases
BOA – hip, knee, and hand arthritis (n = 139,080) x x x 3 m (68%), 12 m (41%) 90% 70%
NRS – multidisciplinary pain rehabilitation (n = 
2,161)

x x x After rehab (92%), 12 m (70%) – –

Secondary care orthopedic databases
Swedish hip arthroplasty registry (n = 400,708) x x x x 12 m (65%) 100% 98%
Swedish knee arthroplasty registry (n = 239,839) x x x x 12 m (65%) 100% 97%
Swedish shoulder and elbow surgery registry  
(n = 23,800)

x x x x 12 m & 5 y (40%) 85% 95%

Swedish fracture registry (n = 667,746) x x x x 12 m (40%) 100% 65%
Swedish hip fracture registry (n = 320,000) x x x x 4 m (60%) 85% 79%
Swedish ankle surgery registry (n = 6,000) x x x x 6 m & 12 m (60%) 100% 100%
Swedish foot surgery registry (n = 20,000) x x x x 12 m (40%) 68% 50%
Swedish cruciate ligament surgery registry  
(n = 52,734)

x x x x 12 m (50%), 24 m (50%), 5 y (40%), 10 y (40%) 90% 95%

Swedish amputations and prosthesis registry  
(n = 8,406)

x x x x 6m, 12m, 24m (40%) 76% 74%

Swedish spinal surgery registry (n = 137,717) x x x x 12 m (75%), 24 m (67%), 5 y (55%) 95% 85%
Swedish hand surgery registry (n = 127,031) x x x x 3 m & 12 m (45%) 80% 70%
Swedish pediatric orthopedic registry (n = 2,700) x x x x 12 m (50%) 96% 87%
Secondary care pain rehabilitation databases
NRS-registry – multidisciplinary team pain 
rehabilitation in secondary health care  
(n = 21,356)

x x After rehab (83%), 12 m (70%) 100% 80%

Secondary care rheumatology databases
Swedish rheumatology register (n = 100,000) x x 6 m (88%) & 12 m (66%) 84% 85%

MSK = musculoskeletal, Q = questionnaires on patient and disease characteristics, P = physical examination; I = imaging (radiographs, MRI, CT, or ultrasound), 
T = treatment characteristics, m = months, y = years.


