JMIR RESEARCH PROTOCOLS de Ruijter et al

Protocol

The Clinical Outcomes of Operative Treatment Versus
Conservative Treatment for Dancer’s Fractures: Protocol for a
Retrospective Cohort Study

Marinus Alexander de Ruijter, MD; Jian Zhang Yuan, MD; Robert Jan Derksen, MSc, MD, PhD
Department of Traumasurgery, Zaandam Medical Center, Zaandam, Netherlands

Corresponding Author:

Marinus Alexander de Ruijter, MD
Department of Traumasurgery
Zaandam Medical Center
Koningin Julianaplein 58
Zaandam, 1502 DV

Netherlands

Phone: 31 756502705

Email: ricco.deruijter@gmail.com

Abstract

Background: Fifth metatarsal fractures are one of the most common foot fractures, and 11% to 25% of such fractures are
Dancer’s fractures (distal spiral fractures). Conservative therapy while wearing a cast and operative treatment have been used as
preferred modes of treatment in the limited literature available. However, we often see healing problems, such as delayed union
and nonunion, when Dancer’s fractures are treated nonoperatively, resulting in aneed for secondary intervention. In our institution,
treatment has changed over the years from predominantly conservative treatment to mostly operative treatment. To investigate
whether our hypothesis holds true that primary surgical treatment is beneficial, a retrospective study was designed.

Objective: The objective of the study isto compare differences between outcomes (delayed union and nonunion) of conservative
and operative treatments for Dancer’s fractures.

Methods: A retrospective comparative cohort study will be conducted in alevel |1 trauma center (Zaandam Medical Center).
Patients who experienced a Dancer’s fracture in the period of 2012 to 2021 will be included and divided into 2 cohorts—the
conservative (2012-2015) and operative (2016-2021) treatment cohorts. The primary outcomewill bethe differencesin percentages
of delayed union and nonunion between the two groups. The secondary outcomes will be the percentage of primary conservative
treatment failure, the need for secondary operative treatment, complications (infection and hardware failure), and functional
outcomes. If 118 patients areincluded in each group, sufficient power is expected to be reached, depending on the age distribution
of patients. The percentages of delayed union and nonunion among the two groups will be calculated and statistically compared
viachi-square statistics. A logistic regression analysiswill be used to investigate possi bl e associations between patient characteristics
and failed conservative treatment. A Mann-Whitney U test will be used to compare functional outcomes between groups. An
independent, 2-tailed t test will be used to compare mean 12-1tem Short Form Survey scores if they are normally distributed, and
aWilcoxon rank sum test will be used if they are nonnormally distributed.

Results: Intotal, 2134 potentialy relevant health insurance codes have been extracted from the hospital’s register. We expect
to find atotal of 236 Dancer’s fracturesin this data set.

Conclusions: Our study haslimitations dueto it being asingle-center study and data collection being performed retrospectively.
However, it covers a large time period and may provide the possibility to show treatment outcome differences (delayed union
and nonunion, complications, and functional outcomes) in 2 reasonably large cohorts (conservative and operative treatment
cohorts), which has not been done before in literature on Dancer’s fractures. If our hypothesis that surgery is beneficial for
Dancer’sfracturesis proven true by our study, we planto further corroborateit by conducting a prospective randomized controlled
trial.
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Introduction

Fifth metatarsal fractures are one of the most common foot
fractures [1,2]. There is no unified classification system;
however, the Lawrence and Botte classification isrecommended
[3]. Thefifth metatarsal boneisdivided into 3 anatomical zones
where fractures can occur. Zone 1 is the tuberosity; zone 2 is
the metaphyseal-diaphyseal junction, which extends into the
fourth-fifth intermetatarsal facet and is also known asthe Jones
fracture; and zone 3 consists of the proxima diaphysea
fractures, which arelocated within 1.5 cm of the tuberosity [4].
Another type of fracture is the so-called Dancer’s fracture—a
long spiral fracturethat extendsinto the distal metaphyseal area
[4]. Dancer’s fractures are diagnosed in 11% to 25% of fifth
metatarsal fractures [1,5,6] and 5% of metatarsal fractures
overal [7]. The optimal treatment for this fracture type is still
under debate, and most of the available related literature only
consists of small retrospective studies or case series.

Studies have shown different outcomes of treatments. Some
have used conservative therapy with or without weight-bearing
immobilization for 6 to 8 weeks and achieved excellent results
[6-10]. Others have used surgical therapy with platesand screws,
which resulted in excellent outcomes [11,12] that were
comparable to those of the same therapy for shaft fractures of
other metatarsal bones[13]. Patient characteristics such as age
and osteoporosis[5,14], aswell asfracture characteristics such
as the angulation of the fracture and comminution of the
fragments, areimportant factorsin the choice of treatment [15].
Dancer’s fractures are usually angulated and short [11]. It has
been shown previously that dislocation is associated with
functional impairment in patients with metatarsal fractures[2].
Therefore, malunion, delayed union, or nonunion is expected
if Dancer's fractures are treated nonoperatively. Due to
advancing insights, from 2016 onward, the preferred treatment
in our hospital changed from predominantly conservative
treatment to mostly operative treatment. Our hypothesisis that
Dancer’s fractures often result in healing problems, such as
delayed union and nonunion, when treated nonoperatively.

The aim of our study is to compare outcomes of primary
operative treatment for Dancer's fractures to those of
conservative treatment. It is hypothesized that primary operative
treatment can be beneficial when it comes to reducing delayed
union and nonunion rates.

Methods

Study Objectives

The primary objectiveisto provide an overview of all Dancer’'s
fractures, the applied initial treatments, and fina

outcomes—del ayed union and nonunion rates and complications.
The secondary objective is to determine how many fractures
needed surgery after they were initially treated conservatively.
The third objective is to identify associations between patient
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characteristicsand failed initial conservative trestment. Finally,
we will measure functional outcomes in both patient groups.

Study Design and Setting

Our study will be aretrospective cohort study. The researchers
will be provided with records and diagnostic health insurance
codes by the hospital’s medical administration. These codes
represent patients with foot injuries (codes 237 and 238 for
metatarsal and tarsal fractures, respectively) over the past 10
yearsinasingle, regional, level |1 traumacenter—the Zaandam
Medical Center, Zaandam. These cases will be retrospectively
analyzed to select oblique diaphyseal fractures of the fifth
metatarsal bone, which are known as Dancer’sfractures. Since
2016, in our hospital, the preferred treatment changed from
predominantly conservative treatment to mostly operative
treatment. Therefore, the comparison of 2 historic cohorts will
be made—the conservative treatment cohort (2012-2015) versus
the operative treatment cohort (2016-2021).

Study Population

Patients aged =18 years who presented to the emergency
department or outpatient clinic with a Dancer’s fracture within
48 hours after traumawill be considered eligiblefor participation
in our study.

Exclusion Criteria

Patients with multiple, simultaneous ipsilateral foot or ankle
fractures; open fractures; known, pre-existing, significant
impaired mobility; or any pretrauma, gross anatomical anomaly
of the foot will be excluded from participation in our study.

Recruitment

A list of al foot fracture—related diagnostic health insurance
codesin the Zaandam Medical Center dating from 2012 to 2021
will be provided by the hospital’s medical administration. All
corresponding radiographs of the foot will be reviewed by 2
trauma surgeons to identify Dancer's fractures. Patient
characteristics such as age and sex, as well as fracture
characteristics such as comminution, dislocation, the side of
injury, and the occurrence of delayed union and nonunion, will
be extracted from the electronic patient records manually by
the researcher. Delayed union and nonunion are defined as
absent or incomplete fracture healing after 3 and 6 months,
respectively, and they will be assessed by reviewing the
radiographs. The given treatments (cast vs surgery) and
occurrence of complications (infection and hardware failure)
will also be extracted from the electronic patient records
manually by the researcher. The cohort will be divided into the
following two groups: the conservative treatment cohort
(2012-2015) and operative treatment cohort (2016-2021).
Patientswill receive aletter about providing informed consent.
Theletter will statethat after they provide consent, aresearcher
will call them. Patients will be asked if they underwent
secondary surgery in another hospital and be asked to provide
data that are missing from the electronic patient files, such as
the mechanism of injury and smoking status at thetime of injury.
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Patientswill also be asked to complete the 12-Item Short Form
Survey (SF-12) questionnaire and to rate their functional
outcomes by using 1 of the following 3 categories: (1) no more
complaints or pain, (2) minor complaints or pain without an
impact on daily living, and (3) significant complaints or pain
with an impact on daily living [16].

If patients are lost to follow up, it will be assumed that they did
not experience delayed union, nonunion, or other complications.

Outcomes

The primary outcome will be the delayed union and nonunion
rates in the primary operative treatment group versus those in
the conservative treatment group. The secondary outcomes will
bethe percentage of initial conservative treatment failure, which
will be determined based on the percentage of patients who
needed surgery after initially being treated conservatively; the
number of patients who experience complications (infection
and hardware failure); and associations between patient
characteristics and failed initial conservative treatment.
Functional outcomes—the complaints and impacts on daily
living that are reported and experienced by patients—will also
be secondary outcomes. These will be measured based on
patients responses to the SF-12 and 3 categories (no more
complaintsor pain, minor complaintsor pain without an impact
ondaily living, and significant complaintsor pain with animpact
on daily living).

Sample Size

Based on the limited available literature, delayed union and
nonunion have been found in 3% to 9% [7,8] of patientsin the
general population who weretreated nonoperatively. For patients
aged 240 years, the delayed union rate for nonsurgical treatment
is 35% [5]. This rate ranges from 4% to 7% for patients who
weretreated operatively [11,12]. It isexpected that 236 patients
will be included in our study, with approximately 118 in each
cohort. Based on a post hoc power analysis, a power of 34.3%
can be achieved by recruiting patients from the general
population, and a power of 100% can be achieved by recruiting
patients aged >40 years. Astheincidence rates of delayed union
and nonunion are unreliablein the available (limited) literature,
the post hoc power anaysis showed large differences in
power—a problem that is often encountered [17]. However, our
cohort will be the largest cohort of patients with Dancer’'s
fractures to date. Based on our clinical experience, we also
believethat theincidence of delayed union and nonunion might
be high in the nonoperative treatment cohort. The data collected
inthisstudy can be used to cal cul ate the number of patientsthat
need to be included in future prospective studies.

Statistical Analysis

Data will be processed and analyzed by using IBM SPSS
Statistics version 25 (IBM Corporation). Descriptive data will
be shown as numbers, percentages, or means with SDs when
the data are normally distributed and as medians with IQRs
when the data are nonnormally distributed. The percentages of
delayed union and nonunion among the two groups will be
caculated and statistically compared by using chi-square
statistics. A multiple regression analysis will be used to
investigate possi bl e associ ations between patient characteristics
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and failed conservative treatment. A Mann-Whitney U test will
be used to compare functional outcomes between groups. An
independent, 2-tailed t test will be used to compare mean SF-12
scores if they are normally distributed, and a Wilcoxon rank
sum test will be used if they are nonnormally distributed.

Ethical Consider ations

All collected data will be processed and filed anonymously on
the hospital’s secured servers. Data will be stored in separate
files. One file will contain coded patient information, and a
second file will contain al variables and diagnoses that are
linked to these codes. The key to this code will be safeguarded
by the head researcher. Patientswill be asked viamail to provide
informed consent prior to being contacted by telephone. The
study is not subject to the Medical Research Involving Human
Subjects Act (Wet medisch-wetenschappelijk onderzoek met
mensen [WMO]). This Dutch act states that official medical
ethics approva is not needed as long as patients are not
subjected to invasive maneuvers, a specific code of conduct is
used, and questionnaires do not contain sensitive questions (eg,
those concerning mental health status) [18,19]. Confirmation
of this status (niet-WMO-verklaring) will be obtained from the
regional medical ethics committee.

Results

Approximately 2667 potentially relevant health insurance codes
from a period of 10 years (2012-2021) will be extracted from
the hospital’s digital register. To date, 2134 codes have been
extracted. We expect to find atotal of 236 Dancer’s fractures,
of which approximately 50% (n=118) have been intentionally
treated conservatively and 50% (n=118) have been primarily
treated operatively. Based on our hypothesis and daily practice
experience, it is expected that delayed union and nonunion rates
will be higher in the conservative treatment group.

Discussion

Principal Results

We expect to find a total of 236 cases that are €eligible for
inclusion. Considering the type of injury and available literature,
ours may be one of the largest cohorts for reviewing surgical
treatment so far. It is hypothesized that the rates of delayed
union and nonunion will be higher in the nonoperative treatment
group. We may find that impacts on daily living are associated
with more complaints and lower SF-12 scores and that a
significant percentage of patients needed to undergo secondary
surgery after conservative treatment. In concordance with
previous literature, low postoperative infection rates and low
rates of hardware failure are expected.

Comparison With Prior Work

Previous studies have looked at either nonoperative treatment
[6-10] or operative treatment [11,12]. To our knowledge, no
studies have compared operative treatment to nonoperative
treatment before. We expect to find higher rates of delayed
union and nonunion in older, female patients [5] and those who
smoke, similar to previousfindingsin related literature. Patients
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with displaced fractures might benefit the most from surgical
intervention, as suggested by Thompson et al [11].

Considering the knowledge gap in literature with regard to the
optimal treatment of Dancer’s fractures, it is important to first
gain insight into our hypothesis before applying for grants for
acostly randomized controlled trial.

Strengths and Limitations

Several limitations apply to our study. Since ours is a
single-center study, included patients might not fully represent
the general population when it comesto age, traumamechanism,
smoking status, and comorbidities. Although as much data as
possible concerning baseline characteristics were retrieved,
recollection bias could be an issue. Retrospective analyses do
not allow for standardized follow-ups and the monitoring of
outcome measures, such as fixed-term radiographs and final
clinical recovery. However, we will be able to provide an
overview of alarge period of time to show possible differences
in the outcomes of the two historic cohorts. Furthermore, as
Dancer’'sfracturesarereatively rare, it would take several years
to include a sufficient number of cases prospectively. With the
use of aretrospective design, itispossibleto gain afirst insight
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into the outcomes of patients with Dancer’s fractures within a
reasonable time frame.

Future Directions

If thisretrospective study shows promising results, amulticenter
randomized controlled tria will be designed. Due to the
relatively low incidence of Dancer’s fractures, a multicenter
design is preferred. The information gathered in our
investigation can be used for grant applications, future ethical
approval, and patient selection.

Conclusions

If the study described in this protocol is performed, it will be
the largest study on this topic so far and the first to compare
nonoperative and operative treatments for Dancer’s fractures.
Our analysis will show if there are any associations among
chosen treatments, delayed or absent fracture healing, and
indications for secondary surgical intervention, as well as
complications and functional outcomes. Our findings might be
used as abasisfor formulating a subsequent study protocol that
intends to prove the superiority of either treatment modality
prospectively and help guide decision-making for individual
patients based on their characteristics.

Conflicts of Interest
None declared.

References

1. KaneJM, Sandrowski K, Saffel H, Albanese A, Raikin SM, Pedowitz DI. The epidemiology of fifth metatarsal fracture.
Foot Ankle Spec 2015 Oct;8(5):354-359. [doi: 10.1177/1938640015569768] [Medline: 25666689]

2. Cakir H, Van Vliet-Koppert ST, Van Lieshout EMM, De Vries MR, Van Der Elst M, Schepers T. Demographics and
outcome of metatarsal fractures. Arch Orthop Trauma Surg 2011 Feb;131(2):241-245. [doi: 10.1007/s00402-010-1164-6]

[Medline: 20714904]

3. Cheung CN, Lui TH. Proximal fifth metatarsal fractures. Anatomy, classification, treatment and complications. Arch
Trauma Res 2016 Jun 13;5(4):€33298 [FREE Full text] [doi: 10.5812/atr.33298] [Medline: 28144601]

4.  Smidt KP, Masseyth MF. 5th metatarsal fracture. StatPearls. URL: https.//www.ncbi.nlm.nih.gov/books/NBK 544369/

[accessed 2022-03-22]

5. Schwagten K, Gill J, Thorisdottir V. Epidemiology of dancers fracture. Foot Ankle Surg 2021 Aug;27(6):677-680. [doi:

10.1016/j.fas.2020.09.001] [Medline: 33229215]

6. GonzaezLJ, Johnson JR, Konda SR, Egol KA. Thefifth metatarsal shaft fractureiswell treated with benign neglect. Foot

Ankle Spec 2021 Nov 10:19386400211056810. [doi: 10.1177/19386400211056810] [Medline: 34753348]
7.  Aynardi M, Pedowitz DI, Saffel H, Piper C, Raikin SM. Outcome of nonoperative management of displaced oblique spiral
fractures of the fifth metatarsal shaft. Foot Ankle Int 2013 Dec;34(12):1619-1623. [doi: 10.1177/1071100713500656]

[Medline: 23008388]

8. Morgan C, Abbasian A. Management of spiral diaphyseal fractures of the fifth metatarsal: A case series and areview of
literature. Foot (Edinb) 2020 Jun;43:101654. [doi: 10.1016/j.foot.2019.101654] [Medline: 32086137]

9. O'Maley MJ, Hamilton WG, Munyak J. Fractures of the distal shaft of the fifth metatarsal. "Dancer'sfracture”. Am J Sports
Med 1996;24(2):240-243. [doi: 10.1177/036354659602400223] [Medline: 8775129]

10. Konkel KF, Menger AG, Retzlaff SA. Nonoperative treatment of fifth metatarsal fracturesin an orthopaedic suburban
private multispeciality practice. Foot Ankle Int 2005 Sep;26(9):704-707. [doi: 10.1177/107110070502600907] [Medline:
16174500]

11. Thompson P, Patel V, Fallat LM, Jarski R. Surgical management of fifth metatarsal diaphyseal fractures. A retrospective
outcomes study. J Foot Ankle Surg 2017;56(3):463-467. [doi: 10.1053/].jfas.2017.01.009] [Medline: 28476385]

12. Kastanis G, Kapsetakis P, Magarakis G, Stavrakakis M|, Pantouvaki A. Functional outcomes of surgical treatment of the
fifth diaphyseal metatarsal fractures (dancer’sfractures). A case-seriesand aliterature review. Acta Scientific Orthopaedics
2021 Aug 04;4(9):9-15 [FREE Full text] [doi: 10.31080/asor.2021.04.0352]

13.

https://www.researchprotocols.org/2022/4/€37171

Bryant T, Beck DM, Daniel JN, Pedowitz DI, Raikin SM. Union rate and rate of hardware removal following plate fixation
of metatarsal shaft and neck fractures. Foot Ankle Int 2018 Mar;39(3):326-331. [doi: 10.1177/1071100717751183] [Medline:
29513603]

JMIR Res Protoc 2022 | vol. 11 | iss. 4| €37171 | p. 4
(page number not for citation purposes)


http://dx.doi.org/10.1177/1938640015569768
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25666689&dopt=Abstract
http://dx.doi.org/10.1007/s00402-010-1164-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20714904&dopt=Abstract
http://europepmc.org/abstract/MED/28144601
http://dx.doi.org/10.5812/atr.33298
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28144601&dopt=Abstract
https://www.ncbi.nlm.nih.gov/books/NBK544369/
http://dx.doi.org/10.1016/j.fas.2020.09.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33229215&dopt=Abstract
http://dx.doi.org/10.1177/19386400211056810
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34753348&dopt=Abstract
http://dx.doi.org/10.1177/1071100713500656
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23908388&dopt=Abstract
http://dx.doi.org/10.1016/j.foot.2019.101654
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32086137&dopt=Abstract
http://dx.doi.org/10.1177/036354659602400223
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8775129&dopt=Abstract
http://dx.doi.org/10.1177/107110070502600907
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16174500&dopt=Abstract
http://dx.doi.org/10.1053/j.jfas.2017.01.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28476385&dopt=Abstract
https://actascientific.com/ASOR/pdf/ASOR-04-0352.pdf
http://dx.doi.org/10.31080/asor.2021.04.0352
http://dx.doi.org/10.1177/1071100717751183
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29513603&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS de Ruijter et al

14.

15.

16.

17.

18.

19.

Hasselman CT, Vogt MT, Stone KL, Cauley JA, Conti SF. Foot and ankle fracturesin elderly White women. Incidence
and risk factors. J Bone Joint Surg Am 2003 May;85(5):820-824. [doi: 10.2106/00004623-200305000-00008] [Medline:
12728031]

Zwitser EW, Breederveld RS. Fractures of the fifth metatarsal; diagnosis and treatment. Injury 2010 Jun;41(6):555-562.
[doi: 10.1016/j.injury.2009.05.035] [Medline: 19570536]

Gandek B, Ware JE, Aaronson NK, Apolone G, Bjorner JB, Brazier JE, et a. Cross-validation of item selection and scoring
for the SF-12 Health Survey in nine countries: results from the IQOLA Project. International Quality of Life Assessment.
JClin Epidemiol 1998 Nov;51(11):1171-1178. [doi: 10.1016/50895-4356(98)00109-7] [Medline: 9817135]

Gelman A. Don't calculate post-hoc power using observed estimate of effect size. Ann Surg 2019 Jan;269(1):€9-e10. [doi:
10.1097/SL A.0000000000002908] [Medline: 29994928]

Bepalen WMO-plichtigheid. Amsterdam Universitair Medische Centra. URL: https://www.vumc.nl/research/overzicht/
medi sch-ethi sche-toetsingscommi ssi e/ni et-wmo/bepal en-wmo-plichtigheid.htm [accessed 2022-03-22]

Your research: Isit subject to the WMO or not? The Central Committee on Research Involving Human Subjects. URL:
https://english.ccmo.nl/investigators/legal -framework-for-medical -scientific-research/
your-research-is-it-subject-to-the-wmo-or-not [accessed 2022-03-22]

Abbreviations

SF-12: 12-1tem Short Form Survey
WMO: Wet medisch-wetenschappelijk onderzoek met mensen

Edited by G Eysenbach, T Leung; submitted 09.02.22; peer-reviewed by P Boffano, J Hoogendoorn; comments to author 14.03.22;
revised version received 20.03.22; accepted 21.03.22; published 05.04.22

Please cite as:

de Ruijter MA, Yuan JZ, Derksen RJ

The Clinical Outcomes of Operative Treatment Versus Conservative Treatment for Dancer’s Fractures. Protocol for a Retrospective
Cohort Study

JMIR Res Protoc 2022;11(4):€37171

URL.: https://www.researchprotocols.org/2022/4/e37171

doi: 10.2196/37171

PMID:

©Marinus Alexander de Ruijter, Jian Zhang Yuan, Robert Jan Derksen. Originally published in IMIR Research Protocols
(https://lwww.researchprotocols.org), 05.04.2022. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in IMIR Research Protocols, is properly cited. The
complete bibliographic information, a link to the original publication on https.//www.researchprotocols.org, as well as this
copyright and license information must be included.

https://www.researchprotocols.org/2022/4/e37171 JMIR Res Protoc 2022 | vol. 11 | iss. 4| €37171 | p. 5

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.2106/00004623-200305000-00008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12728031&dopt=Abstract
http://dx.doi.org/10.1016/j.injury.2009.05.035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19570536&dopt=Abstract
http://dx.doi.org/10.1016/s0895-4356(98)00109-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9817135&dopt=Abstract
http://dx.doi.org/10.1097/SLA.0000000000002908
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29994928&dopt=Abstract
https://www.vumc.nl/research/overzicht/medisch-ethische-toetsingscommissie/niet-wmo/bepalen-wmo-plichtigheid.htm
https://www.vumc.nl/research/overzicht/medisch-ethische-toetsingscommissie/niet-wmo/bepalen-wmo-plichtigheid.htm
https://english.ccmo.nl/investigators/legal-framework-for-medical-scientific-research/your-research-is-it-subject-to-the-wmo-or-not
https://english.ccmo.nl/investigators/legal-framework-for-medical-scientific-research/your-research-is-it-subject-to-the-wmo-or-not
https://www.researchprotocols.org/2022/4/e37171
http://dx.doi.org/10.2196/37171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

