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Anders Stålman4,5, Olufemi R. Ayeni6 and Mikael Sansone1,2,7

1Gothenburg Sports and Trauma Research Center, Institute of Clinical Sciences, Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden,
2Department of Orthopaedics, Institute of Clinical Sciences, Sahlgrenska Academy, Gothenburg University, Gothenburg SE-413 45, Sweden,

3Department of Health and Rehabilitation, Institute of Neuroscience and Physiology, Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden,
4Department of Molecular Medicine and Surgery, Stockholm Sports Trauma Research Center, Karolinska Institutet, Stockholm SE-114 86, Sweden,

5Stockholm Sports Trauma Research Center, MMK, Karolinska Institutet. Capio Artro Clinic, Sophiahemmet, Valhallavägen 91, Stockholm SE-114 86,
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A B S T R A C T

Loss to follow-up in registry studies is a problem due to potential selection bias. There is no consensus on the
effect of response rate. The aim of this study was to compare patient-reported outcome measures (PROMs) be-
tween responders and initial non-responders (INR) in a hip arthroscopy registry and to examine whether demo-
graphics affect the response rate. Data from hip arthroscopies performed at two centres in Gothenburg were col-
lected and the patients were followed up with PROMs. The follow-up was a minimum of 2 years after surgery. All
536 patients who underwent primary hip arthroscopies during 2015 and 2016 and had recorded pre-operative
PROMs were included. A total of 396 patients completed the follow-up and were labelled ‘Responders’ (R) and
107 patients responded after reminders were sent and labelled ‘Initial non-responders’ (INR). The mean time of
follow-up was 24.7 6 2.9 and 42.5 6 7.0 months for the R- and INR-group, respectively. There were no differen-
ces between the two groups at the follow-up for the Copenhagen Hip and Groin Outcome Score, European
Quality of life 5 dimensions questionnaire, EQ-VAS, International Hip Outcome Tool or a visual analogue scale
for hip function. A larger proportion of R was satisfied after hip arthroscopy compared with INR (86% versus
70%, P¼ 0.0003). INR were younger than responders (31.5 6 12.5 versus 35.6 6 12.7 years of age). The conclu-
sion of the study was that there were no differences between R and INR at the follow-up across the PROMs ex-
cept patient satisfaction, where responders were more satisfied.

I N T R O D U C T I O N
Arthroscopic hip surgery is an increasing field in orthopaedics
and the surgical procedures used in hip arthroscopy are devel-
oping [1]. There is also an increasing number of publications
in this area [2]. A substantial part of science on the outcome
of the arthroscopic hip surgery is based on data from local
databases or registries [3–6]. With a high number of hip
arthroscopies being performed, it is important that registry

data are of high quality. High response rate in patient follow-
up is considered a contributing factor to scientific quality [7];
however, one of the main concerns in patient registries is the
low compliance in follow-up and many studies either have
low response-rate or do not report on the response-rate, po-
tentially affecting the results. To the best of knowledge of the
authors, there is no study published evaluating the effect of
non-response bias in hip arthroscopy.
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Loss to follow-up can compromise the external validity and
reliability of a study. Although loss to follow-up should al-
ways be minimized, there is no consensus in the literature
on how much loss to follow-up can be accepted without
affecting the validity of the study [8]. Some studies suggest
<5% loss to follow-up is necessary to prevent bias, while
others accept up to 20% missing data, depending on the
type of study [7, 9, 10]. For many years, the acceptable
standard for follow-up rate has been considered to target
80% of the study population [11]. Several suggestions have
been advocated on how to reduce non-responders bias
[11, 12], such as using more than one survey modality
(email and postal mail), several reminders and contact per-
sonalization [7, 12]. A few studies have shown that patients
who respond late to questionnaires have been associated
with poorer outcomes compared with responders [13, 14].
While other studies have reported no differences in the func-
tional results between responders and non-responders [11,
15, 16]. The degree to which high response rates actually
reduces non-response bias has, however, been the subject of
debate. A common and acceptable method to evaluate non-
response bias is to compare answers at follow-up between
early responders and late responders [7].

Another important aspect is whether the baseline and pa-
tient demographics differ between responders and initial non-
responders (INR) to conclude whether the distribution of
responders is a reasonable representation of patients under-
going hip arthroscopy. Previous studies evaluating loss to
follow-up have reported that patients with a higher socioeco-
nomic status, older age and female gender are more inclined
to respond to follow-ups [17–19]. To draw conclusions from
registry studies, it is crucial to be aware of possible biases and
imprecisions due to loss to follow-up.

The primary aim of this study was to compare patient-
reported outcome measures (PROMs) between respond-
ers and INR after arthroscopic surgery. The secondary aim
was to compare demographic with surgical data between
the two groups.

The hypothesis was that there would be no differences
in outcomes between responders and INR.

M A T E R I A L S A N D M E T H O D S
All consecutive patients undergoing hip arthroscopic treat-
ment between January 2015 and December 2016 who had
registered pre-operative PROMs were included prospect-
ively in the study. The surgical procedures were performed
at two different hospitals by three high-volume surgeons.
At these institutions, all arthroscopic surgeries are included
in a local hip arthroscopic registry [4]. Indication for hip
arthroscopy was based on patient history, radiological find-
ings and patient examination. All patients in the registry

were asked to fill out PROMs in a web-based questionnaire
pre-operatively and are further followed up 2 and 5 years
after surgery. The cut-off for follow-up in this study was
chosen as 2 years to increase the study population since
data for 5-year follow-up were not available. Registry data
prior to 2015 were deemed to be too old as the difference
in follow-up would have become too large between the
two groups. The PROMs included in the registry are the
Copenhagen Hip and Groin Outcome Score (HAGOS)
[20], the European Quality of life 5 dimensions question-
naire (EQ-5D) and the EQ-VAS [21], the International
Hip Outcome Tool (iHOT-12) [22], the Hip Sports
Activity Scale (HSAS) [23] and a visual analogue scale
(VAS) for hip function. At the follow-up, the patient also
responded to a single question regarding patient satisfac-
tion (yes/no). The exclusion criteria were a previous sur-
gery to the treated hip or a re-operation, including a total
hip arthroplasty (THA).

The cohort was divided into two groups, ‘responders’
(R) and ‘non-responders’ (NR) depending on if the pa-
tient had responded or not at the regular 2-year follow-up.
A patient was considered R if any data were completed and
NR if no data were completed. Demographic data such as
gender, age, symptom duration and body mass index
(BMI) were collected. Surgical data, such as surgical pro-
cedure and bilateral surgery, were also included.

The NR-group was contacted by phone and several
additional reminders were then sent to the patients by
email. The reminding emails included a link to the web-
based questionnaire which was completed by the patients
online. The patients were operated in 2015 and 2016 and
the reminders were sent in 2019. The time passed from
the sent reminders to when the patients had answered
where within a period of three months. The contact was
made by an unbiased observer, neither involved in the sur-
gery nor the regular follow-ups. The contacted patients
who responded to the reminding questionnaire were
labelled INR. The contacted patients who did not respond
to the additional questionnaire were labelled unavailable
(U). Figure 1 describes the flow of the included patients.

Both the mean change in PROMs from pre-operative to
the follow-up and the results at the follow-up were com-
pared between the two groups. Not all patients replied to
all included PROMs. If data was missing from a patient to
a certain PROM at either the pre-operative score or at the
2-year follow-up, this PROM was excluded for this specific
patient. In case of missing demographic data, the patient
was excluded from the particular analysis.

Ethical approval was obtained from the Regional Ethical
Review Board in Gothenburg 071-12 and 2019-02990.
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Statistical analysis
The statistical analysis was performed using the Statistical
Analysis System (SAS, version 9.1) for Windows. For cat-
egorical variables, count and proportion were presented
and for continuous variables, mean and standard deviation
(SD) were presented. For comparisons between the R-
and the INR-group, the Fisher’s exact test was used for di-
chotomous variables and the Fisher’s Non-Parametric
Permutation test was used for continuous variables. To de-
termine correlations between variables, a linear regression
analysis was performed. A P-value of <0.05 was considered
statistically significant.

R E S U L T S
A total of 536 patients were included in the study. Of these
396 (74%) patients had responded to the primary follow-
up and were allocated to the R-group. After reminders,

another 107 (20%) patients responded and constituted the
INR-group. A total of 33 (6%) patients did not respond to
the reminders and were excluded from the study. The
mean follow-up length was 24.7 6 2.9 months for the R-
group and 42.5 6 7.0 months for the INR-group. The R-
and INR-groups combined covered a response rate of 94%.
The mean age was higher for R (35.6 6 12.7) than INR
(31.5 6 12.5) (P¼ 0.002). There were no differences in
terms of patient gender or symptom duration between the
two groups (Table I).

The distribution of the surgical procedures in the study
cohort is presented in Table II.

A larger proportion of the R-group was satisfied with
their surgical treatment at follow-up compared with the
INR-group (86 and 70% respectively, P¼ 0.0003;
Table III). There were no differences in PROMs at follow-
up between the two groups in terms of the HAGOS, EQ-

Table I. Demographic data comparing responders with initial non-responders

Responders Initial non-responders P-value

Age (years) (at surgery), mean (SD) 35.6 (12.7) 31.5 (12.5) 0.002

Female/male, n (%) 127/269 (32/68) 25/82 (23/77) 0.1

Symptom duration (months), mean (SD) 46.3 (48.4) 38.4 (45.4) 0.14

BMI, mean (SD) 24.6 (3.2) 25.2 (4.0) 0.18

Bilaterals, n (%) 152 (38) 51 (48) 0.1

BMI, body mass index; SD, standard deviation; n. number.

Fig. 1. Flowchart of included patients. INR, initial non-responders; R, responders; THA, total hip arthroplasty; U, unavailable.
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5D, EQ-VAS, iHOT-12 and VAS. The absolute results at
follow-up and the change from pre-operatively to follow-
up are presented in Table IV. There was a difference in
HSAS before onset of symptoms and during adolescence
between the groups. There was no significant difference in
the HSAS at the follow-up after surgery (Table V). In the
linear regression analysis, higher age was correlated with a

lower HSAS before onset of symptoms and during adoles-
cence (P< 0.0001).

D I S C U S S I O N
The main finding in this study was that there were no stat-
istically significant differences between the R- and INR-
groups regarding patient-reported hip function, reflected
by the HAGOS, the iHOT-12, the EQ-5D, the EQ-VAS
and the hip function VAS at the follow-up after hip arth-
roscopy. The PROMs used in this study cover different
aspects of hip outcome suggesting similar results in
patients undergoing hip arthroscopy, regardless of whether
or not the patients respond to the follow-up. This is an im-
portant finding since several studies are based upon the
registry and the conclusions drawn from these studies are
thus considered valid [6, 24, 25]. In addition, studies

Table II. Surgical procedures presented as percentage

Surgical procedures Responders
(%)

Initial
non-responders

(%)

P-value

CAM 23.6 29.1 0.17

Pincer 2.0 1.3 0.74

Both CAM and pincer 68.1 63.3 0.29

Internal snapping hip 0.6 0.0 0.99

External snapping hip 2.0 1.9 0.99

Labrum lesion 6.8 4.4 0.35

Other 2.2 4.4 0.40

‘Other’ includes intra-articular free body, cysts, teres rupture and chondromato-
sis. The percentage increase 100% due to multiple procedures could have been
performed to the same hip.

Table III. Satisfaction with surgery (yes or no) com-
pared between responders and initial non-responders

Responders Initial non-responders P-value

Satisfied with surgery 326 (86%) 73 (70%)

Not satisfied 53 (14%) 32 (30%)

0.0003

Values are presented with n (%).

Table IV. Patient-reported outcome measures reported at the 2-year follow-up and change from pre-operative-
ly to the 2-year follow-up for responders and initial non-responders presented as the mean value and SD

HAGOS Responders Initial
non-responders

P-value Responders
change

Initial
non-responders change

P-Value

Symptoms 69.7 (20.7) 69.3 (25.3) 0.87 17.4 (21.3) 17.9 (21.2) 0.77

Pain 75.5 (20.4) 76.0 (25.3) 0.87 19.1 (21.0) 19.8 (22.2) 0.74

Function in daily living 79.3 (21.6) 78.3 (26.5) 0.71 19.5 (22.9) 18.9 (26.0) 0.84

Sports and recreation 64.9 (27.4) 67.0 (30.0) 0.49 23.1 (27.1) 28.7 (28.3) 0.06

Participation in physical activities 58.5 (33.7) 58.7 (34.6) 0.96 30.1 (36.3) 33.8 (35.9) 0.37

Hip and/or groin-related QoL 58.1 (26.4) 59.9 (30.0) 0.59 28.0 (25.5) 29.8 (27.8) 0.54

iHOT-12 66.6 (25.1) 68.0 (26.6) 0.61 22.0 (23.4) 24.5 (25.1) 0.36

EQ-5D 0.75(0.24) 0.74 (0.30) 0.54 0.19 (0.31) 0.18 (0.32) 0.72

EQ-VAS 64.3 (18.8) 65.2 (19.9) 0.68 9.7 (19.4) 8.4 (23.6) 0.56

VAS-Hip function 69.5 (21.7) 65.1 (27.0) 0.08 21.7 (25.0) 19.5 (27.2) 0.46

EQ, European quality of life; HAGOS, the Copenhagen Hip and Groin Outcome Score; iHOT, International Hip Outcome Tool; QoL, quality of life; VAS, visual ana-
logue scale.
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evaluating arthroscopic treatment in hips, with similar pa-
tient cohorts, could therefore, benefit from the findings in
this study.

The INR-group was younger than the R-group (31.5
versus 35.6 years old). The finding of younger INR is con-
sistent with current literature [8, 17, 26]. The age differ-
ence between patients responding or not at follow-ups is
important to observe in registry studies, since this non-
response bias could affect the results. Although several
studies have reported that women are more likely to re-
spond to follow-up, this study did not find an association
between gender and response [8, 17]. It is noteworthy that
there were more males than females in this study, which
could possibly explain why no association was found be-
tween gender and responding.

There was a significant difference between the two
groups in terms of patient satisfaction, where responders
were more satisfied with their treatment. Other surveys
evaluating non-responders in knee arthroplasty have pre-
sented inferior results in the group of non-responders [13,
14]. Yet, Hojmark et al. [8] did not find INR to be less sat-
isfied after spine surgery. Nor did Juto et al. [15] not find
non-responders to be less satisfied when evaluating a frac-
ture registry. However, there is no consistency in the litera-
ture if INR are less satisfied than responders in loss-to
follow-up studies. Regardless, it is important to consider
when reporting on patient satisfaction and future studies
are needed to confirm whether the finding that the INR-
group in this study was less satisfied with surgery is clinical-
ly relevant. However, the PROM related to satisfaction in
the questionnaire has not been validated for this patient
category. Although the PROM has high face validity, the
degree of validity is not known.

The INR-group had a significantly higher level of activ-
ity before the onset of symptoms and during adolescence.
Interestingly, there were no differences between the two

groups at the follow-up. Although, the difference was small
between the two groups both before onset of symptoms
and in adolescence and might not be clinically relevant.

To the authors’ knowledge, this study is the first
reported study on loss to follow-up in hip arthroscopy
registries. There are a few similar studies in orthopaedics
comparing responders with non-responders [8, 15, 17, 19].
The Swedish fracture registry found similar outcomes in
terms of function between responders and INR with no
difference between the groups [15]. In addition, a study
from the Danish spine surgery registry concluded that loss
to follow-up would not bias the results [8]. The majority
of the studies reported no difference of the clinical results
between responders and INR. However, a study comparing
responders with INR in knee arthroplasty found a poorer
outcome for non-responders in function-related scales
(American Knee Society score function, Western Ontario
McMaster University Osteoarthritis scale function, Short-
Form 36 physical and functional scores), yet there were no
differences in the pain-related scales [14]. Reinholdsson
et al. [17] performed a non-response analysis 2 years after
undergoing surgery for anterior cruciate ligament and
found no difference in EQ-5D between responders and
non-responders and the Knee injury and osteoarthritis out-
come score only differed on two items (pain and quality of
life). However, these are studies evaluating other ortho-
paedic surgeries and are not completely comparable with
the present study. Nevertheless, the results in the present
study indicate that loss to follow-up may not bias the con-
clusions from studies evaluating hip arthroscopy. Data
from the registry in this study can, therefore, be considered
valid and conclusions drawn from studies performed from
the registry are trustworthy. More importantly, this is an
essential finding since similar studies evaluating hip arth-
roscopy could benefit from the conclusion that there is lit-
tle effect of non-responders.

The overall response-rate in this study was 94%, includ-
ing both the R- and the INR-group, which exceeds what is
commonly accepted [11]. A high response rate is desirable
and a study with a large loss to follow-up will reduce the
reliability of the study. The debate on response rate in sur-
vey and registry studies is continuing and recent studies
have questioned the strive for high response rates [11, 15].
An increase in costs and the time-consuming objective of
obtaining a high response rate have resulted in discussion
of whether a threshold of 60–80% is crucial in order to re-
duce bias [11]. Even though the results in this current
study indicate no difference in PROMs from loss to
follow-up, striving for a high response rate is recom-
mended until new guidelines are determined. Previous
studies have discussed how loss to follow-up can be

Table V. Hip sports activity scale now, before the onset
of symptoms and in the adolescence for responders and
initial non-responders presented with the mean, SD and
P-values

Responders Initial
non-responders

P-value

HSAS present 3.8 (2.1) 4.1 (2.3) 0.19

HSAS before symptoms 5.2 (1.9) 5.8 (2.0) 0.002

HSAS adolescence 5.7 (1.8) 6.2 (1.8) 0.009

HSAS, hip sports activity scale.
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reduced, for example, with telephone reminders or comple-
mentary surveys [7, 19]. As seen in this study, a telephone
call and several reminding emails increased the response
rate to 94%.

There was a high prevalence of bilateral surgeries in
both groups in this study compared with the literature,
where Klingenstein et al. [27] have reported a prevalence
of 20%. However, previous studies have shown similar out-
comes in simultaneously bilateral hip arthroscopic sur-
geries compared with unilateral surgeries [28, 29]. The
similar outcomes of bilateral and unilateral hip arthroscop-
ies suggest that the results in this study should not be
affected by the relatively large percentages of bilateral
surgeries.

The indications for hip arthroscopy have increased dur-
ing the last years, yet femoroacetabular impingement syn-
drome (FAIS) remains the most common cause of surgery
[30]. In this study, surgical procedures are reported, with
the majority being cam, pincer or a combination of both.
The study has included all hip arthroscopies although there
are a limited number of other procedures than FAIS
(Table III). The results from this study might, therefore,
better mirror a population of FAIS rather than overall hip
arthroscopy.

A limitation to the study is that 33 (6%) of the patients
in the non-responders (NR) group did not complete the
2-year follow-up. It would have been of interest to include
the demographic data of this patient group as well, how-
ever, these patients declined participation and could not be
included further. Nevertheless, comparing the results be-
tween responders to surveys with late responders is a com-
mon and acceptable method to estimate the non-
responder bias in a study [7]. Another limitation is the
possible bias of how the reminding telephone contact
could have affected how the patients responded to the
questionnaires. This was tried to be reduced by letting the
patients answer the PROMs online and not by telephone.
A further limitation is the variety in follow-up lengths. The
R-group answered at the follow-up 2 years after surgery
(mean length of 24.7 months) while the INR-group
responded after reminders (mean length of 42.5 months
after surgery). This length in follow-up is a major limita-
tion, however, the time set was decided to decrease this
period as much as possible. To reach a minimum of 2-year
follow-up period the patients had to have undergone sur-
gery in 2016 at its latest. Previous studies have shown that
while improvements can be seen already six months after
hip arthroscopic surgery, improvements may continue for
at least 2 years, supporting a 2-year follow-up as the suit-
able period for evaluating surgical outcomes after hip arth-
roscopy [31]. Furthermore, studies have shown similar

outcomes in cohorts at 2 and 5 years after surgery support-
ing that even though the difference in follow-up between
the two groups is large it does not have to affect the results
[24, 32]. Patients undergoing re-operation including
receiving a THA during the follow-up period were
excluded from the study. This could be a possible bias as
this group theoretically could have inferior PROMs com-
pared with patients who had not had a re-operation.
However, these patients were excluded to receive a more
homogeneous study group. Not all PROMs were com-
pleted by all patients generating a somewhat inconsistent
group size in the different analyses.

C O N C L U S I O N
There were no differences between responders and INR at
the follow-up across the PROMs except one in a hip arth-
roscopy registry. The groups differed in terms of one item,
patient satisfaction, where responders were more satisfied
than INR.

C O N F L I C T O F I N T E R E S T S T A T E M E N T
None declared.
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