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Abstract

Objective: The aim of this study is to assess the influence of physiotherapy on return to work (RTW) in patients with an ankle fracture.
Methods: A retrospective cohort study was conducted on patients 18 years and older with an ankle fracture submitted to conservative
treatment or surgery in one of four regional hospitals in the Netherlands between 2017 and 2019. Patient and treatment characteristics
were extracted from medical records. Questionnaires were sent to patients regarding information about RTW.

Results: One thousand eight hundred and four patients met the inclusion criteria, and 1163 patients replied to the questionnaire
(64.5%). The patients were divided into two groups: those who received physiotherapy (n = 573) and those who did not (n = 582).
Patients who had physiotherapy were more often older, female, had more inherently unstable and open fracture types, were submitted
to surgery, treated using cast immobilization, experienced complications, and needed revision surgery more often. Physiotherapy was
seen to be a significant negative associative factor for RTW (HR = 0.768).

Conclusion: Overall, 5% of all patients sustaining an ankle fracture did not RTW. Although partly explained by fracture characteristics,
treatment type, and patient factors, physiotherapy appears to negatively affect time to RTW in patients with an ankle fracture.

Level of Evidence Il; Prognostic study; Retrospective study.

Keywords: Ankle fractures; Physiotherapy; Return to work.

decreased®®. However, in terms of function, no clear benefit is
seen™>, Moreover, no clear benefit of physiotherapy is seen in

Introduction

After sustaining an ankle fracture, adults often experience
a rapid initial recovery, but functional improvement declines
over time. On average, it is suggested that no further

patients with ankle distortion regarding functional recovery®.
In line with these results, the effect of physiotherapy on

improvement can be expected after 24 months®. Early
rehabilitation is highly preferable when treating ankle
fractures to improve functional outcomes®.

Rehabilitation is often directed by a physiotherapist and is
suggested to be beneficial in restoring mobility to impaired

functional outcomes after sustaining an ankle fracture is
questioned®,

Nevertheless, it is important to acknowledge that
functionality is affected not only after sustaining an ankle
fracture. Trauma patients face psychological but also social

consequences, such as delayed return to work (RTW)®19, |t
is well-established that several factors affect the ability to

extremities. For instance, when patients with distal radius
fractures are treated with physiotherapy, pain perception is
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RTW following an ankle fracture, including the ability to bear
weight™®, To date, the exact influence of physiotherapy on
RTW in patients with an ankle fracture remains unknown@41,

The primary aim of this study is to assess the influence of
physiotherapy on RTW in patients with an ankle fracture.

Methods
Study design and eligibility criteria

A retrospective cohort study was conducted to assess the
effect of physiotherapy on time to RTW. It was conducted in
four regional teaching hospitals in the eastern Netherlands.
Two hospitals are Level | trauma centres, and the others are
Level Il trauma. Ethical approval was obtained from local
medical ethics committees. The study population was patients
with an ankle fracture treated at one of the four participating
hospitals between 1t August 2016 and 31t April 2020.
Patients in this study had to be at least 18 years and older
and master the Dutch language to answer the questionnaire.
Patients submitted to conservative treatment and surgery
were included. Patients who met the inclusion criteria and
completed the gquestionnaire were included for analysis in this
study. Patients with pilon fractures were excluded.

Study variables

Data was extracted from medical records of patients treated
in one of the participating hospitals. Patient details, fracture
characteristics, and treatment specifics were extracted from
the records. All data was managed using the online Castor
Electronic Data Capture software®.

Patient data extracted fromm medical records were age, sex,
date of the accident, American Society of Anaesthesiologists
(ASA) classification as described by the anaesthesiologist in
the pre-operative screening, and smoking as reported by the
treating surgeon or anaesthesiologist”,

The obtained fracture characteristics were the type of
fractures classified by Danis-Weber and Lauge Hansen and
whether or not it was a compound fracture (using Gustilo-
Anderson classification)™®, Fractures were analysed and
classified by medical researchers. In case of uncertainties,
three trauma surgeons were consulted.

The following treatment characteristics were extracted:
conservative treatment or surgery, cast immobilization or
functional treatment, and whether or not rehabilitation
was directed by a physiotherapist. Complications such as
superficial and deep infections, peripheral nerve damage,
bleeding, malunion, nonunion, failure of osteosynthesis ma-
terial, and if revision surgery was deemed necessary by the
treating physician were assessed. Superficial wound infections
were defined as treated with oral antibiotics only. Wound
infections treated with intravenous antibiotics and/or surgical
debridement were defined as deep infections. Peripheral
nerve damage was defined as the loss of sensibility in the
ankle or foot three months after surgery. If a blood transfusion
was given or surgery was needed due to bleeding, it was

considered post-operative bleeding. Malunion, nonunion, and
failure of the osteosynthesis material were diagnosed by the
treating physician.

Outcome measures

The primary outcome of this study was time to RTW in days.
For conservative treatment, time to RTW was measured from
the accident date. For surgery, it was measured from the date
of surgery.

Return to work

Questionnaires were sent after record extraction to measure
the time to RTW. They were emailed if an email address
was available from the patients’ records; otherwise, the
questionnaire was sent by mail. A reminder was sent after
two weeks if a patient did not respond to the email. Patients
who did not respond to this reminder or the questionnaire
sent by mail were called by phone. In total, patients were
called no more than three times.

Questions about whether and when patients did RTW were
asked. Patients could choose from three options: yes, no, and
not applicable. For various reasons, patients who filled in
‘no’ could not RTW after injury. For RTW, not applicable was
chosen when patients did not have a job before the injury
and had already stopped working before the injury because
of retirement or other illnesses. Smoking was also questioned
in the questionnaire. The total years of smoking and number
of cigarettes per day were asked to calculate the amount of
packyears.

Statistical analysis

Descriptive statistics were used to describe the study po-
pulation. Bivariable analysis was executed for main cha-
racteristics, including the Chi-square and Mann-Whitney U
test. Number of patients who did not RTW was calculated
among subgroups based on known factors that influence
either returning to work or the need for physiotherapy. For
further analysis regarding RTW, only patients who returned
to work were considered. A univariable and multivariable Cox
regression analysis was performed to evaluate the association
of different variables on the time to RTW. In case of low
numbers, subgroups were combined. Statistical analysis was
performed using SPSS software version 29.0.0.0.

Results
Patients’ characteristics

From 1t January 2017 to 31t December 2019, 1804 patients
met the inclusion criteria, and 1163 patients completed the
questionnaire (64.5%). The median follow-up time was 889
days (2.4 years) from the date of injury (for conservative
treatment) or the date of surgery (for surgery).

Patients who completed the questionnaire were more often
female (55.9% vs 62.9%), non-smoking (64.5% vs 73.3%),
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had fewer comorbid diseases (ASA 1and 2: 78.5% vs 86.9%), rotation 4 (SE4) 24.4% vs 29.0%), attended physiotherapy
had more severe fractures types (Lauge Hansen pronation more often (42.9% vs 49.6%) and received more operative
external rotation 4 (PE4) 7.0% vs 8.8%, supination external treatment (37.7% to 51.7%) (Table 1).

Table 1. Patients who completed the questionnaire vs patients who did not complete the questionnaire

Questionnaire completed

No (n = 640) Yes (n=1163) Significance
Age in years (median) 52.0 (32.0 to 71.0) 54.0 (40.0 to 65.0)
p = 0.950*
Sex Male 282 (441%) 432 (371%)
Female 358 (55.9%) 731(62.9%)
p = 0.004**
Smoking No 231(64.5%) 550 (73.3%)
Yes 127 (35.5%) 200 (26.7%)
p = 0.003**
ASA- 1 93 (33.3%) 228 (34.8%)
classification 2 126 (45.2%) 341 (52.1%)
3 50 (17.9%) 78 (11.9%)
4 10 (3.6%) 8 (1.2%)
p = 0.005**
Weber- classification Weber A 160 (25.7%) 314 (27.5%)
Weber B 384 (61.6%) 665 (58.3%)
Weber C 79 (12.7%) 162 (14.2%)
p =0.378*
Lauge Hansen SE 1 1(0.2%) 0 (0.0%)
classification 2 175 (27.5%) 273 (23.6%)
3 23 (3.6%) 22 (1.9%)
4 155 (24.4%) 335 (29.0%)
SA 1 M (17.5%) 227 (19.6%)
2 40 (6.3%) 46 (4.0%)
PE 1 18 (2.8%) 30 (2.6%)
2 1(0.2%) 5 (0.4%)
3 29 (4.6%) 51 (4.4%)
4 46 (7.0%) 102 (8.8%)
PA 1 9 (1.4%) 20 (2.5%)
2 0 (0.0%) 2 (0.2%)
3 7 (11%) 17 (1.5%)
Not classifiable 21(3.3%) 21 (1.8%)
p < 0.013**
Gustilo-Anderson Closed 621 (97.9%) 135 (97.9%)
classification | 3 (0.5%) 9 (0.8%)
Il 5 (0.8%) 7 (0.6%)
I 5 (0.8%) 8 (0.7%)
p = 0.235**
Surgery No 397 (62.3%) 561 (48.3%)
Yes 240 (37.7%) 600 (51.7%)
p < 0.007**
Physiotherapy No 360 (571%) 582 (50.4%)
Yes 271 (42.9%) 573 (49.6%)
p = 0.007**
Cast immobilization No 89 (14.0%) 186 (16.0%)
Yes 547 (86.0%) 975 (84.0%)
p = 0.254**
Complication after No 598 (93.4%%) 1048 (90.1%)
surgery Yes 42 (6.6%) 115 (9.9%)
p = 0.017**
Revision surgery No 616 (98.2%) 124 (97.3%)
Yes 1 (1.8%) 31 (2.7%)
p = 0.217**

* Mann-Whitney U test; ** Chi-squared test
ASA: American Society of Anaesthesiologists; SE: Supination external; SA: Lauge Hansen; PE: Pronation external
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The main reasons for not responding to the guestionnaire
were no interest in participating, an invalid phone number
or (email-) address, and not answering the phone and/
or email. Among the included patients, 1163 answered the
questionnaire, and the patients were divided into two groups:
patients treated with physiotherapy (n = 582) and patients
not treated with physiotherapy (n = 573). There were eight
missing values for the variable physiotherapy. For further
analysis, only patients who completed the questionnaires
were considered.

Baseline characteristics

Overall, patients were middle-aged (median 52.0 (IQR 35.0 to
64.0) vs 54.0 years (IQR 39.0 - 68.0)), and in both groups were
more female patients (58.8% and 67.0%). In the physiotherapy
group, more Weber B (48.2% vs 68.6%) and C (9.6% vs 19.2%)
fracture types were seen, and fewer Weber A fracture types
(42.4% vs 12.2%). Thereby, more inherently unstable fractures
were noticed, such as SE4 (n = 248 vs n = 85) and PE4 (n = 73
vs n = 29). Lauge Hansen (SA1) was less frequently treated
with physiotherapy (n =188 vs n = 37) (Table 2). Consequently,

Table 2. Baseline characteristics between physiotherapy and no physiotherapy groups

No physiotherapy (n=582)

Rehabilitation

Physiotherapy (n=573) T

Age in years (median)

52.0 (35.0 to 64.0)

54.0 (39.0 to 68.0)

p = 0.007*
Sex Male 240 (41.2%) 189 (33.0%)
Female 342 (58.8%) 384 (67.0%)
p = 0.004**
ASA-classification 1 81(38.6%) 145 (32.7%)
2 101(48.1%) 240 (54.2%)
3 25 (11.9%) 53 (12.0%)
4 3 (1.4%) 5 (11%)
p = 0.472**
Weber-classification Weber A 243 (42.2%) 68 (12.2%)
Weber B 277 (48.2%) 383 (68.6%)
Weber C 55 (9.6%) 107 (19.2%)
p < 0.007**
Lauge Hansen classification SE 1 0 (0.0%) 0 (0.0%)
2 168 (29.1%) 103 (18.1%)
3 1 (.9%) 1 (1.9%)
4 85 (14.7%) 248 (43.5%)
SA 1 188 (32.5%) 37 (6.5%)
2 26 (4.5%) 18 (3.2%)
PE 1 17 (2.9%) 13 (2.3%)
2 3 (0.5%) 2 (0.3%)
3 18 (3.1%) 33 (5.8%)
4 29 (5.0%) 73 (12.8%)
PA 1 14 (2.4%) 1 (1.9%)
2 1(0.2%) 1(0.2%)
3 5 (0.9%) 12 (21%)
Not classifiable 13 (2.3%) 8 (1.4%)
p < 0.007**
Gustilo-Anderson Closed 578 (99.3%) 549 (95.8%)
classification | 3 (0.5%) 6 (11%)
1l 0O (0.0%) 7 (1.2%)
11 1(0.2%) 1 (1.9%)
p = 0.017**
Surgery No 415 (71.4%) 143 (25.0%)
Yes 166 (28.6%) 430 (75.0%)
p < 0.007**
Cast immobilization No 109 (18.7%) 77 (13.5%)
Yes 473 (81.3%) 495 (86.5%)
p = 0.015**
Complication No 557 (95.7%) 483 (84.3%)
Yes 25 (4.3%) 90 (15.7%)
p < 0.007**
Revision surgery No 574 (99.1%) 545 (95.4%)
Yes 5 (0.9%) 26 (4.6%)
p < 0.007**

* Mann-Whitney U test; ** Chi-squared test.
ASA: American Society of Anaesthesiologists; SE: Supination external; PE: Pronation external.
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significant differences were seen in the number of operated
patients (p < 0.001), the number of complications (p = 0.015)
as well as patients who needed revision surgery (p < 0.001) in
the physiotherapy group (Table 2). ASA- classification stages
3 and 4 were combined in the analysis due to the low number
of patients. Concerning the Gustilo-Anderson classification,
further analysis combined 3 A, B, and C as stage 3 or noted as
open vs closed.

The median days between injury and completing the
questionnaire (follow-up time) was 931 days (2.5 years) (IQR
of 600 - 1210 days) for the no physiotherapy group compared
to 847 days (2.3 years) (IQR of 551 - 1133.5 days) for the
physiotherapy group, which was a significant difference
between groups (p = 0.024).

Table 3. Comparison of patients who did not return to work between
physiotherapy and no physiotherapy groups
Rehabilitation

No
physiotherapy

Physiotherapy All patients

Age (years) <40 3 (2.0%) 13 (9.1%) 16 (5.4%)
> 40 10 (2.3%) 32 (75%) 42 (4.9%)
Weber- Weber A 4 (1.7%) 5(75%) 9 (2.9%)
classification \y. 1o/ g 7 (2.6%) 29 (77%) 36 (5.5%)
WeberC 2 (3.6%) 8(77%) 10 (6.3%)
Surgery Yes 8 (4.8%) 39(91%) 47 (7.9%)
No 5 (1.2%) 6(43%)  11(2.0%)

Table 4. Univariable and multivariable cox-regression analysis

Univariable

Primary outcome

Almost two-thirds (63.3%) of patients returned to work
after sustaining an ankle fracture within the follow-up time.
Others did not RTW after injury (5.0%), had already stopped
working before the date of injury (31.0%), or did not answer
the question (0.7%). When comparing patients who attended
physiotherapy and patients who did not, it showed that
patients who attended physiotherapy did more often not
RTW after sustaining an ankle fracture in all subgroups (age,
Weber classification, and operation) (Table 3). The highest
percentages of patients who did not RTW were seen among
those younger than 40 (9.1%) and those submitted to surgical
treatment (9.1%).

Cox regression analysis

A Cox regression analysis was performed to demonstrate
which factors are associated with time to RTW. In the
univariable analysis, many variables were found to be
significant. In the multivariable analysis, a significant
association with time to RTW was seen within the variables
operated (HR 0.612, 0.394 to 0.950), physiotherapy (HR
0.768, 0.607 to 0.972), cast immobilization (HR 0.660, 0.501
to 0.870) and complications (HR 0.694, 0.519 to 0.930)
(Table 4).

Discussion

In our study, a total of 5% of all patients sustaining an
ankle fracture were not able to RTW. In addition, several
factors contribute to a prolonged time for RTW, such as cast

p-value
Sex Male RC
Female 0.929 0.339
Age < 40 years RC
> 40 years 0.976 0.766
ASA-classification 1 RC
2 1.054 0.617
3and 4 0.805 0.361
Gustilo-Anderson Closed RC
classification G 0541 0.030
Weber classification A RC
B 0.648 <0.0017
C 0.484 <0.001
Surgery 0.467 < 0.007
Physiotherapy 0.541 < 0.007
Cast immobilization 0.690 < 0.007
Complications 0.567 < 0.007

Multivariable
95% confidence 95% confidence interval
interval for Exp B R E for ExpB
RC
0.798 to 1.081 0.898 0.341 0.720 to 1121
RC
0.833 to 1144 0.842 0.158 0.663 to 1.069
RC
0.859 to 1.292 1.087 0.461 0.871t0 1.356
0.507 to 1.281 0.816 0.414 0.502 to 1.328
RC
0.31to 0.942 0.790 0.427 0.443 to 1.411
RC
0.543 to 0.773 1.309 0175 0.887 to 1.933
0.378 to 0.620 1.043 0.844 0.685 to 1.588
0.401 to 0.545 0.612 0.029 0.394 to 0.950
0.464 to 0.630 0.768 0.028 0.607 to 0.972
0.564 to 0.846 0.660 0.003 0.501 to 0.870
0.435 to 0.740 0.694 0.014 0.519 to 0.930

HR: Hazard ratio; RC: Reference category; ASA: American Society of Anaesthesiologists.
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immobilization, surgery, or post-operative complications.
Lastly, physiotherapy appears to have a negative impact on
the time to RTW.

The finding of our study is in line with the study by Moseley
et al.™®, in which physiotherapy was compared to advice
only on functional outcome and RTW. This study showed
no benefit of physiotherapy over advice only. Additionally,
no significant difference was seen in time to RTW. However,
a small difference was seen in time to RTW, whereas
attending physiotherapy seems to have a longer time to RTW
(median time: 23 days vs 32 days) compared to patients
who only had advice. So far, it is unclear what caused this
prolonged time for RTW. It might be caused by the fact that
more complex fractures more often attend physiotherapy,
although multivariable regression analysis corrected Weber
and Gustilo-Anderson’s classification. Another interpretation
might be that physiotherapists are intrinsically more cautious
with active aftercare than medical specialists.

Apart from physiotherapy several other factors significantly
influenced the time to RTW.

Firstly, patients submitted to surgery appear to be asso-
ciated with a delay in returning to work. This aligns with
a study on patients with distal radius fractures, where
surgery led to a longer time from work than conservative
treatment®®, Surgical treatment might be considered a proxy
for more complex fractures, whereas more complex fractures
could lead to worse outcomes®. These worse functional
outcomes could explain a delay in returning to work®2,
Second, cast immobilization appeared to be a significant
factor. Studies show that active exercise accelerates daily
activities, functional outcomes, and RTW compared to
immobilization®™. Therefore, cast immobilization can lead to
a delay in RTW. Thereby, cast immobilization could lead to
ankle stiffness and affect functional outcomes®2%,

Lastly, complications following surgical treatment also cause
a prolonged time to RTW. Complications lead to impaired
functional scores®®. Consequently, this could explain why
lower functional outcomes are associated with a decreased
RTW@,

In our study, 5% could not RTW after sustaining an ankle
fracture. Other studies in the Netherlands, the USA, and
Australia showed higher unemployment rates of 8% to 15.7% in
patients after sustaining an ankle fracture®?®. An explanation
for the higher unemployment rate of these studies could be
due to differences in sample sizes and differences in social
support and health care systems among these countries.

Our study has several limitations. First, the questionnaire
response rate was 64.5%, and some significant differences
were seen in patients who completed the questionnaire
and patients who did not, which could potentially lead to
selection bias. Another limitation is that the exact content
and frequencies of physiotherapy treatment were unknown.
It is reasonable to think that both aspects influence functional
outcomes. Thereby, it is known that many factors influence
functional outcomes and RTW. It is possible that some of these
influencing factors were not accounted for in our analysis.
For example, the kind of work performed, the content of the
physiotherapy, or psychological aspects of rehabilitation (i.e.
kinesiophobia) since there is a growing amount of evidence
suggesting a relation between psychological factors and
clinical outcome after trauma326-28,

The strengths of this study include that this study is a
multicentred study; therefore, the study population size is
large enough to show a significant difference and have a
good representation. Lastly, the median follow-up time was
2.4 years, which allowed patients to recover from an ankle
fracture and a high possibility of RTW.

Conclusion

Our study showed that 5.0% of all patients sustaining an
ankle fracture did not RTW. Although partly explained by
fracture characteristics, treatment type, and patient factors,
physiotherapy appears to negatively affect time to RTW in
patients with an ankle fracture. Further research should be
performed to assess the impact of the type of labour (i.e.
manual and/or heavy labour) on RTW, the exact content of
physiotherapy, and the role of a physiotherapist in the context
of kinesiophobia.
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