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Abstract

Objective: Evaluate the effect of a smartphone application on exercise adherence, range of motion and
self-efficacy compared to standard rehabilitation after repair of the flexor digitorum profundus tendon.
Design: Prospective multi-centre randomised controlled trial.

Setting: Four hand surgery departments in Sweden.

Subjects: A total of [0l patients (35 women) (mean age 37.5* 12.8) were randomised to control
(n=49) or intervention group (n=52).

Intervention: A smartphone application to facilitate rehabilitation.

Main outcome measures: Adherence assessed with the Sport Injury Rehabilitation Adherence Scale
at two and six weeks (primary outcome). Secondary outcomes were self-reported adherence in three
domains assessed at two and six weeks, self-efficacy assessed with Athlete Injury Self-Efficacy Questionnaire
at baseline, two and six weeks. Range of motion and perceived satisfaction with rehabilitation and
information were assessed at |12 weeks.

Results: Twenty-five patients were lost to follow-up. There was no significant between group
difference in Sport Injury Rehabilitation Adherence Scale at two or six weeks, mean scores (confidence
interval, Cl 95%) 12.5 (ClI 11.8-13.3), 11.8 (Cl 11.0—-12.8) for the intervention group, and 13.3 (ClI
12.6-14.0), 12.8 (Cl 12.0-13.7) for the control group. Self-reported adherence for exercise frequency
at six weeks was significantly better for the intervention group, 93.2 (Cl 86.9—99.5) compared to the
controls 82.9 (Cl 76.9-88.8) (P=0.02). There were no differences in range of motion, self-efficacy or
satisfaction.
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Conclusion: The smartphone application used in this study did not improve adherence, self-efficacy
or range of motion compared to standard rehabilitation for flexor tendon injuries. Further research

regarding smartphone applications is needed.
Level of evidence: I. Randomised controlled trial
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Tendon rupture and adhesions are common prob-
lems during the rehabilitation of patients with flexor
tendon injuries in the hand and reoperation rates of
up to 13% have been reported.! Home exercise pro-
grammes are considered important for reaching a
successful outcome after flexor tendon repair.>* In
these exercise programmes there is a delicate bal-
ance between getting enough tendon motion to
minimise adhesions and having a load that is low
enough to prevent tendon rupture. These pro-
grammes consist of regular home-based exercises,
often recommended by a physiotherapist or an
occupational therapist to do on an hourly basis in
order to prevent joint stiffness and adhesions. This
creates high demands on patients and their adher-
ence to the rehabilitation protocol. Poor adherence
to restrictions has been linked to an increased risk
of tendon rupture after flexor tendon repair.*>

Patients belief in their own ability (self-effi-
cacy) to perform the necessary exercises has been
shown to predict adherence to home-based physi-
cal therapy in general.® However, the lack of stud-
ies on adherence to home based exercise after
flexor tendon repair makes the evidence on how to
improve adherence insufficient and the impact on
clinical outcome unclear in this patient group.”®

It has been shown that a smartphone application
can be an effective tool for increasing adherence to
home-based exercise.”'? However, evidence that the
intervention improves exercise adherence after trau-
matic conditions in the upper limbs is still
insufficient.® The main aim of this study was to
explore a new and specifically designed smartphone
application for flexor tendon rehabilitation and the
effect on adherence to home-based exercise, self-
efficacy and finger range of motion. We hypothesised

that, compared to the control group, the intervention
group that received the smartphone application
would show a significantly higher adherence to exer-
cise and self-efficacy after two and six weeks of
rehabilitation and a higher total active finger range of
motion at 12 weeks after surgery.

Methods

Patients were recruited to this prospective multi-
center randomised controlled trial at four special-
ised hand surgery units in Sweden (Stockholm,
Uppsala, Orebro, and Malmé) starting in March
2017, with the last follow-up in May 2019. The
study was registered at ClinicalTrials.gov (identifi-
cation number NCT03812978). The Helsinki dec-
laration was followed. Ethics were approved by the
Regional Ethics Committee in Stockholm, Sweden.
(Dnr 2016/2489-31/2). Written confirmed consent
was obtained from all participants. Organisation
responsible for conducting the study was the
Department of hand surgery at Sodersjukhuset,
Stockholm, Sweden. The development of the
smartphone application was funded by the Swedish
national quality registry for hand surgery, HAKIR.

Patients who had been operated with a repair of
a complete laceration of the flexor digitorum pro-
fundus tendon in a finger, with or without injury to
the flexor digitorum superficialis tendon, were
included in the study. Patients were only invited to
participate if they had been assessed as suited for
an early active motion protocol, were over 18 years
old, owned a smartphone, spoke Swedish fluently,
and were willing to participate in the study. Criteria
for exclusion were concomitant fracture, or injury
to the flexor pollicis longus or an extensor tendon.
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Due to a slow inclusion rate, the inclusion criteria
were expanded in March 2018 to also include
patients with injury to more than one finger.

Participants were randomised via a computer-
generated concealed block randomisation method
with envelopes to the intervention and the control
group. The envelopes held a computer-generated
allocation number for either the intervention or the
control group. A total of 140 envelopes were created.
The envelopes were sealed and held separately until
a participant had passed the check concerning the
inclusion and exclusion criteria. The envelope was
then opened to reveal to which group the participant
had been allocated. This process was performed by
the treating physiotherapist at the end of the first
postoperative appointment. No blinding of the par-
ticipants or the outcome accessors was done as it was
practically impossible in the clinical setting.

Both groups received standard hand rehabilita-
tion for flexor tendon repair which was initiated
within the first seven days by a physiotherapist. The
standard rehabilitation protocol consisted of instruc-
tions on home exercises, information about the
injury, restrictions regarding daily use of the hands
in activities. Participants were recommended not to
use their injured hand during the first four weeks.
The home exercise programme consisted of early
active motion exercises within a dorsal cast or splint
during the first four weeks and included passive
flexion, active flexion with gradually increased
motion, and extension of the interphalangeal joints.
After the cast had been removed, the range of motion
and intensity of the rehabilitation was gradually
increased according to protocol in the same way for
both groups. The number of exercise sessions per
day and number of repetitions was recommended
after assessment of the participants’ individual needs
but ranged from every fourth hour to hourly and
with 3 to 10 repetitions. These assessments were
done during appointments to the physiotherapist
which were planned five times during the rehabilita-
tion period of 12 weeks, altered according to the par-
ticipant’s need. The instructions during appointments
were given orally and as written information.

The intervention group received standard reha-
bilitation plus a smartphone application called
‘Bojsenskada’ (flexor tendon injury). The applica-
tion was developed in a collaboration between the

research group and the company AppInMed
(AppInMed AB, Lund, Sweden. No grants were
given). The application is available in Appstore and
Google play (password for download 11883). The
password for downloading the application was only
given to participants in the intervention group in
order to avoid access for the control group. The
application was designed to improve the partici-
pants adherence to home-based exercise partly by
including methods to invigorate self-efficacy. The
application included a video on the three exercises
for early active motion, push-notifications for exer-
cise that were set at the prescribed exercise inten-
sity, an exercise diary in a calendar view, written
information about the surgery, anatomy, rehabilita-
tion, restrictions on how to use the injured hand,
questions and answers. A written and oral presenta-
tion of the features of the app was presented when a
participant was allocated to the intervention group
at the first visit to the physiotherapist. The partici-
pants were then recommended to use the app as
they wanted. If needed, support for the settings of
the app was given during ordinary appointments
with the physiotherapist.

The treating physiotherapist completed the
Sport Injury Rehabilitation Adherence Scale!!:!2
(Supplemental Appendix 1) at the follow-up at two
and six weeks after surgery. The phrase ‘since the
last appointment’ was used instead of ‘during
today’s appointment’ as suggested by Brewer et al.!!
The Sport Injury Rehabilitation Adherence Scale
has demonstrated good reliability and validity.!!!3
The score was calculated as a total of the three items
in the test, ranging from 3 to 15 points, 15 indicating
maximum adherence.

Self-reported adherence was assessed with a ques-
tionnaire divided into three domains as described by
Milne et al.'* and Wesch et al.:* frequency, duration
and quality. The participants completed the question-
naire at visits to the physiotherapist at two and six
weeks after surgery. To assess the domains of fre-
quency and duration, participants answered four ques-
tions about completed and recommended frequency
and duration of exercise. The response options were
modified to fit home-based exercise after flexor ten-
don surgery (English version Supplemental Appendix
2, Swedish version Supplemental Appendix 3). A per-
centage of adherence was calculated by dividing the
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answers of the questions in each domain; completed
exercises performed by the participant divided by pre-
scribed exercises by the physiotherapist. Zero indi-
cates no adherence and 100, complete adherence. The
domain of perceived exercise quality in general was
assessed using one question were the participants
stated percentage of time when they had experienced
good quality exercise (English version Supplemental
Appendix 4, Swedish version Supplemental Appendix
5). The questionnaire has not previously been tested
for validity or reliability.

In order to evaluate the participants’ changes in
self-efficacy during the rehabilitation period, they
completed a Swedish translation of the Athletic
Injury Self-Efficacy Questionnaire!'® at the first
visit, and at two and six weeks after surgery
(Swedish version Supplemental Appendix 6). The
questionnaire was translated from English to
Swedish and then back to English again to ensure a
good translation. This was done by a bilingual per-
son. The Athletic Injury Self-Efficacy Question-
naire has been shown to have sound psychometric
properties,'#!® but the Swedish version has not
been tested for validity or reliability. The question-
naire consists of ten questions. Each question was
scored ranging from 0% to 100%, zero percent
indicating no agreement with the stated question,
and 100 indicating full agreement. The mean score
of the ten questions was calculated.

Range of motion was measured by the treating
physiotherapist using a finger goniometer according
to the manual of the Swedish quality registry for
hand surgery (HAKIR; www.HAKIR se). Isolated
active joint motion (flexion and extension) of the
proximal interphalangeal joint and distal inter-
phalangeal joint was measured during full fist posi-
tion and full extension at 12weeks after surgery.
Total active motion for the proximal interphalangeal
joint and distal interphalangeal joint was then calcu-
lated. In patients with multiple finger injuries, a
mean value from injured fingers was calculated.

To assess perceived satisfaction, participants were
asked two questions: “‘How do you perceive the reha-
bilitation after your operation?” and ‘How do you
perceive the information after your operation?’
Answers were given on a visual analogue scale rang-
ing from zero (no satisfaction) to 100 (maximum

satisfaction). The intervention group also answered
two questions about usage of the application on a
visual analogue scale: ‘How often have you used the
smartphone application?’ ranging from never to
always, and ‘How helpful has the application been?’
ranging from not helpful to very helpful.

Sample size was calculated to test the two null
hypotheses that the mean values of the Sport
Injury Rehabilitation Adherence Scale score and
total active motion, would be equal for the two
groups. The criterion for significance was set at
0.05. The tests were two-tailed. To reach a power
of 80% the sample size had to be 12 participants
for the Sport Injury Rehabilitation Adherence
Scale score and 57 for total active motion for each
group. We assumed that the common within group
standard deviation should be 2.5 and the mean dif-
ference should be 3 for adherence. For total active
motion we assumed a within group standard devi-
ation of 37.6 and a mean difference of 20. To com-
pensate for a dropout rate of around 20% we
planned to include 140 patients in the study.

Data was analysed with SPSS statistical soft-
ware version 26 (IBM) using an intention-to-treat
analysis including all randomised data. We com-
pared group demographics with a chi-square test
(injured hand, gender, injured digits, injured ten-
dons and digital nerves) and an independent sam-
ple #-test (age). In order to answer the hypotheses,
we used a mixed model to test the effect of the
intervention and time. Three different covariance
structures were tested on each outcome variable:
unstructured, first-order autoregressive and com-
pound symmetry. The unstructured covariance
structure was the best model for all variables based
on the model testing done. We chose this method
because it is preferable when you have repeated
measures and missing data.!” To test the effect of
the two different groups at each separate time
point, an interaction effect between time and
groups was tested in the selected model.

Results

Figure 1 shows the numbers of participants in the
different stages of the trial. Due to a slow inclusion
rate we stopped the inclusion after inclusion of 101
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Assessed for eligibility (n=367 )

[ Enrollment ]

Excluded (n=266)

+ Not meeting inclusion criteria (n=90)
Administrative reasons (n=78)

Concomitant fracture (n=13)

Flexor pollicis longus injury (n=58)

Declined to participate (n=27)

Extensor tendon injury (n=0)

A 4

L4
*
.
L4

Randomized (n=101)

)

Allocation
Allocated to intervention (n=52 ) Outcome measure: Allocated to control (n=49)
+ Received allocated intervention AISEQ + Received allocated intervention
(n=52) \_ ) (n=49)
+ Did not receive allocated + Did not receive allocated
intervention (n=0) intervention (n=0)
Two-week
I follow-up y
Outcome measure:
_ Analysed (n=45)
Analysed (n=46) _ AISEQ, SIRAS, Self- Lost to follow-up (n=4 Resigned)
Lost to follow-up (n=1 tendon reported adherence Discontinued intervention (n=0)
rupture. n=1 infection, n=4

Resigned) (n=6) ;/

Discontinued intervention (n=0)

l Six-week follow- L

y
u
Analysed (n=39) Outcome l:r;easure' Analysed (n=43)
+ Excluded from analysis (n=12 AISEQ, SIRAS Self-' + Excluded from analysis (n=5
resigned, n=1 tendon rupture ’ resigned, n=1 tendon rupture)
from week 2) reported adherence ’
12-week follow- y

Analysed (n= 39) up Analysed (n=37)
+ Excluded from analysis (n=11 Outcome measure: + Excluded from analysis (n=10
resigned, n=2 tendon rupture, 1 Total active motion resigned, n=2 tendon rupture, 1
from week 2) from week 6)

Figure 1. CONSORT flowchart of the study. SIRAS: Sport Injury Rehabilitation Adherence Scale; AISEQ: Athletic
Injury Self-Efficacy Questionnaire.
Total active motion: range of motion in the proximal and distal interphalangeal joints.

participants. Several participants were excluded No statistical differences were found in demo-
for administrative reasons; this was mainly due to graphics between the groups (Table 1). 35 women
sick leave among the physiotherapists planned to ~ and 66 men with a mean age of 37.5 (SD 12.8)
do the inclusions. were randomised to intervention (n=52) or control
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Table |. Demographics of the participants in the intervention and control group.

Demographic Intervention group (n=52) Control group (n=49) P value
Age (mean * SD) 388134 362121 0.283
Gender (women/men) 21/31 (40/60%) 14/35 (29/71%) 0212
Injured hand (Right/left) 24/28 (46/54%) 25/24 (51/49% 0.553
Injured digits, n 60 53 0.292
Index 24 (40%) 12 (23%)
Middle 10 (17%) 6 (11.5%)
Ring 9 (15%) 7 (13.5%)
Small 17 (28%) 28 (52%)
Injured tendons, n 8l 83 0.661
FDP 31 (56%) 29 (52%)
FDP + partial FDS 6 (10%) 8 (14%)
FDP + FDS 19 (34%) 19 (34%)
Injured digital nerves, n 30 22 0.444
None 36 (60%) 34 (64%)
Unilateral 18 (30%) 16 (30%)
Bilateral 6 (10%) 3 (6 %)

FDP: flexor digitorum profundus; FDS: flexor digitorum superficialis.
Data is presented as mean (m), standard deviation (SD), number of participants (n) and proportion (%).
Six participants in the intervention group and four participants in the control group had an injury to more than one finger.

(n=49). Six participants in the intervention group
and four participants in the control group had an
injury to more than one finger.

There were five serious complications: one
infection in the intervention group, four tendon
ruptures, two in the intervention and two in the
control group. The complications were not judged
to be related to the study since the rupture rates
(3.8% and 4.1%, respectively) were within ordi-
nary limits for this patient group.

There was no significant difference in total
active range of motion in the injured finger between
groups at 12weeks after surgery (P=0.18). Mean
active range of motion was 95° for the intervention
group and 108° for the control group (Table 2).

There was no overall significant difference
between the groups in Sport Injury Rehabilitation
Adherence Scale (P=0.096) or self-reported adher-
ence in the domains of duration (P=0.532), quality
(P=0.303) or frequency (P=0.366) when tested for
repeated measures with mixed model unstructured
covariance structure. At two and six weeks the mean
scores for Sport injury rehabilitation adherence scale
were 12.5 (CI 95% 11.8-13.3) and 11.8 (CI 95%
11.0-12.8) respectively, for the intervention group

and 13.3 (CI 95% 12.6-14.0) and 12.8 (CI 95%
12.0-13.7) for the control group. When testing the
difference between groups at different time points
for any adherence outcome measure the only signifi-
cant difference was at six weeks for self-reported
adherence for exercise frequency, with a higher
mean score in the intervention group 93.2 (CI 95%
86.9-99.5) compared to the control group 82.9 (CI
95% 76.9-88.8) (P=0.02) (Table 2).

There was a significant overall effect of time,
independent of group, for self-reported adherence
for exercise frequency (P=0.007) with a higher
reported adherence at two weeks compared to six
weeks. There was no significant effect of time for
Sport Injury Rehabilitation Adherence Scale and
self-reported adherence for the domain of quality
and duration.

Baseline scores for the Athletic Injury Self-
Efficacy Questionnaire did not differ between the
groups (P=0.892). A mixed model with unstruc-
tured covariance structure showed no significant
difference between groups over time (P=0.632),
but a significant effect of time independent of
group (P=0.008) with a higher value at two weeks
compared with baseline and six weeks.
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Table 2. Scores on all outcome measures at different time points for intervention and control groups.

Outcome variable Follow-up Intervention group Control group P-value

Mean (95% ClI) Mean (95% ClI)

ROM* Baseline
2 weeks
6 weeks
12 weeks 95 (83-108) 108 (94—123) 0.180

SIRAS Baseline
2 weeks 12.5 (11.8-13.3) 13.3 (12.6-14.0) 0.155
6 weeks 11.8 (11.0-12.8) 12.8 (12.0-13.7) 0.123
12 weeks

SR adherence for exercise frequency Baseline
2 weeks 94.3 (90.7-98.0) 94.6 (90.8-98.3) 0.933
6 weeks 93.2 (86.9-99.5) 82.9 (76.9-88.8) 0.020
12 weeks

SR adherence for exercise duration Baseline
2 weeks 94.9 (90.6-99.3) 93.3+ 16 (88.9-97.6) 0.586
6 weeks 93.8 (89.1-98.5) 92.6 (88.2-97.0) 0.721
12 weeks

SR adherence for exercise quality Baseline
2 weeks 86.7 (83.3-90.1) 87.1 (83.8-90.5) 0.866
6 weeks 87.6 (83.4-91.9) 82.5 (78.4-86.7) 0.092
12 weeks

AISEQ Baseline 91.5 (88.8-94.2) 90.5 (87.6-93.7) 0.994
2 weeks 92.8 (90.7-94.9) 92.9 (90.2-95.6) 0.614
6 weeks 91.5 (89.3-93.8) 90.4 (87.4-93.5) 0.600
12 weeks

ROM: range of motion in the proximal interphalangeal and distal interphalangeal joint; SR: self-reported; SIRAS: Sport Injury
Rehabilitation Adherence Scale; AISEQ: Athletic Injury Self-Efficacy Questionnaire. Significant difference between the groups is in

bold.
*ROM outcomes assessed only at 12 weeks.

Table 3. Results of the questions about perceived satisfaction with rehabilitation and information, and frequency
of using the Smartphone application (SPA), and perceived helpfulness of the smartphone application at |12 weeks.

Intervention group mean (95% ClI) Control group mean (95% Cl) P value
Perceived rehabilitation 93 (90.2-96.5)) 93 (90.2-97.1) 0.645
Perceived information 92.5 (88.6-96.4) 95 (91.4-98.6) 0.332

Frequency of SPA 49 (38.3-60) N/A
Helpfulness of SPA 49 37.2-61.1) N/A
There was no significant difference between the Discussion

groups in perceived satisfaction with rehabilitation
and information (Table 3). In the intervention group,
the mean score for the question ‘How often have you
used the smartphone application?” and ‘How helpful
has the application been?’ was 49 for both questions.

The study showed that there was no overall signifi-
cant difference between the intervention group and
controls regarding adherence, self-efficacy, or total
active motion. However, there was a significant
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difference in self-reported adherence for exercise
frequency at six weeks follow up with a higher
score in the intervention group. This difference was
very small and maybe due to the loss of partici-
pants between two and six weeks. The results of
the present study imply that the smartphone appli-
cation in its present form failed to enhance adher-
ence to the rehabilitation program among the
participants.

Lambert et al. found that a smartphone applica-
tion can improve self-reported adherence for home
exercise.” However, their intervention included
motivational text messages and follow-up phone
calls. Text messages alone have also been shown to
increase medical adherence, especially if the text is
personal.!® Like the reminding function of a text
message or phone call, we used pop-ups in the
smartphone application as reminders of exercise, but
these pop-ups had the same text each time and were
therefore not personal to the user. This may be one
explanation to the lack of difference between the
groups. Smartphone applications with instructional
feedback have previously been shown to be able to
reduce errors during exercise,'” and the lack of
instructional feedback on exercise performance was
a limitation of our smartphone application that may
have affected the quality of exercise. Future
improvements to smartphone applications for flexor
tendon rehabilitations should probably include some
type of personal feedback on exercise adherence for
the user, both on quality and frequency of exercise.

In our study, the smartphone application also
failed to improve the clinical outcome in partici-
pants, measured as finger range of motion. This
result is similar to previous studies using smart-
phone applications.!®?® Total active range of
motion results in the present study were similar to
the study by Wiig et al.?! The total active motion
was 95° in the intervention group and 108° in the
control group and 35% of the patients were rated as
Good or Excellent according to the Strickland orig-
inal classification.?

A major limitation in our study was the high
number of participants lost to follow up (25%) at
week 12. This together with the insufficient inclu-
sion of participants made it harder to answer our
research question.

Another limitation of our study was that the
participants were not blinded to the allocation
groups as the control group could not receive a
placebo smartphone application. The assessors of
Sport Injury Rehabilitation Adherence Scale and
range of motion were also not blinded to the allo-
cation due to practical reasons concerning the
clinical setting of the study. There is a lack of
golden standards in evaluating adherence to home-
based exercise in hand rehabilitation.?* The Sport
Injury Rehabilitation Adherence Scale has previ-
ously been used to assess adherence to hand
therapy,?* however, it has not been validated for
patients with flexor tendon injuries and the phrase
‘since the last appointment’ was used instead of
‘today’s appointment’ which may compromise
previously established validity and reliability.

Chen et al. reported a significant difference
between self-reported exercise adherence when
comparing the patient’s memory to information in
the medical charts.? Patients tended to overesti-
mate their adherence. This may suggest that our
high self-reported adherence rates of 80% to 100%
may be overestimated. In order to test the first
hypothesis that the intervention would increase
adherence. We used two different methods as sug-
gested by the World Health Organization:?® self-
reported adherence by participants, as well as
physiotherapist-rated adherence.

The participants in our study reported a high
mean Athletic Injury Self-Efficacy Questionnaire
score, suggesting a high self-efficacy for the pre-
scribed exercise. Self-efficacy for home-based
exercise has previously been shown to predict
adherence,'* which may explain the high self-
reported adherence in the present study.

All outcome measures declined between two
and six weeks, and this effect of time was signifi-
cant both for self-reported adherence for exercise
frequency and Athletic Injury Self-Efficacy
Questionnaire scores. The prescribed frequency
and duration of exercise was higher at six weeks,
inducing a greater effort for exercise in the patients
which possibly affected the adherence rates. Huang
et al.?”’ found a decline in exercise rates over time
and an association to the perceived importance of
exercise. As hand function improves over time, the
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perceived importance of exercise may decline,
since the injury is perceived as less severe. This
probably affects the motivation for exercise and
may explain some of the loss in adherence over
time. We believe that this also should be consid-
ered in future improvements of smartphone appli-
cations as they need to change over time together
with patients changing needs.

An intention-to-treat analysis was conducted
even though the rate of self-estimated use of the
smartphone application was very different between
individuals in the group. We chose this approach
because we thought it resembled the ‘use as you
wish’ spirit of smartphone applications in general
and we wanted to test what would happen if we pro-
vided a smartphone application to our patients. The
participants in our study were in general satisfied
with the rehabilitation and the information after the
operation, and there was no difference between the
groups. Novak et al.?® reported that both video and
written instructions during rehabilitation after treat-
ment for mallet fingers were helpful, but those who
watched the video instruction perceived the instruc-
tions as more helpful than only using the written
instruction. The reasons for preferring video or
written instruction are different.”?° This makes it
important to assess in what way each individual
patient wants to receive their instructions during
rehabilitation, and as therapists we must be able to
provide instructions in that way.

In summary, although our study failed to con-
firm all the hypotheses, we provide new insights
into rehabilitation after flexor tendon injury.
Adherence and self-efficacy have not previously
been quantitatively explored in this patient group,
and previous research suggests promising imple-
mentations. The acute nature of flexor tendon
injuries also provides different underlying rea-
sons for adherence to rehabilitation exercise com-
pared to more chronic conditions that previously
have been the main subjects of adherence research.
More attention to adherence is needed in future
research in order to better understand its possible
link to outcome.

Further research is also needed on which underly-
ing smartphone application features that could make
an intervention successful in improving adherence in

this patient group. As the design, features and techni-
cal possibilities improve in smartphone applications
the question remains if a better smartphone applica-
tion than ours would be able to improve adherence or
outcome after flexor tendon repair.

Clinical message

e The smartphone application used in this
study did not improve adherence, self-
efficacy or range of motion compared to
standard rehabilitation for flexor tendon
injury. Further research regarding smart-
phone applications is needed.
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