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(p < 0.05). The non-response questionnaire showed short-
comings in patient information regarding the importance of 
the SKLR.
Conclusion  The register is valid concerning baseline 
surgical data, but higher age, female gender and perhaps 
higher socioeconomic status improve the response rates. 
KOOS showed small differences of questionable clini-
cal significance. The SKLR patient information could be 
improved.
Level of evidence  Retrospective comparative study, Level 
III.

Keywords  ACL reconstruction · Register · Non-response 
analysis · Outcome data

Introduction

An injury to the anterior cruciate ligament (ACL) is a com-
mon and serious knee injury with a high risk of morbidity 
in the young and active population. The annual incidence in 
Sweden is estimated to be 78 per 100,000 inhabitants with 
a mean age of 32 years [13]. The treatment is rehabilitation 
or reconstructive surgery depending on the patient’s need 
and the degree of subjective knee laxity [17]. In Sweden, 
36 % of the cruciate ligament-injured population undergoes 
surgery, with a mean age of 27  years (59  % being male) 
[13].

Knee ligament procedures in Sweden are registered in the 
Swedish Knee Ligament Register (SKLR) with coverage of 
more than 90 % [18]. The overall objective of the registry 
is to promote improved care of individuals with ACL inju-
ries. The SKLR database utilizes a web-based interface and 
consists of two parts, a patient and a surgeon section. The 
surgeon section includes factors such as graft selection, 

Abstract 
Purpose  To analyse the non-response group in the Swed-
ish Knee Ligament Register (SKLR).
Methods  All 3588 patients in the SKLR who had under-
gone anterior cruciate ligament surgery in 2010 were 
included. Respondents (n  =  1865) and non-respondents 
(n =  1723) at the 2-year follow-up survey were assessed 
for potential differences in demographics and baseline data. 
KOOS/EQ5D questionnaires were sent to non-respondents 
together with a non-response survey asking questions about 
reasons for dropout.
Results  Respondents had a significantly higher mean age 
(27.8 years, range 9–64) than non-respondents (25.9 years, 
range 12–65) (p  <  0.001). Women had a higher rate of 
response 927 (62.8 %) than men 938 (44.4 %) even after 
correction for age (p < 0.001). Alpine/telemark skiing was 
the only activity at time of injury that showed higher rate 
of respondents 280 (62.5 %) compared to non-respondents 
168 (37.5 %) (p < 0.001). No differences in EQ5D at 2-year 
follow-up were found between the groups. The change in 
KOOS from 0 to 2 years showed difference in the subscale 
pain with 9.4 in the response group compared to 6.3 in 
the late-response group (p  <  0.05) and the subscale qual-
ity of life with a difference of 26.1 and 22.6, respectively 
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previous surgery, activity at time of injury, time between 
injury and surgery, associated injuries of the meniscus, car-
tilage or other ligaments of the knee and method of graft fix-
ation. The patient section consists of Knee injury and Osteo-
arthritis Outcome Score (KOOS) and EQ5D.

A main problem for patient registries is low compli-
ance in follow-up registrations. In order to draw valid con-
clusions from registry data, it is of great importance that 
the data quality of key variables is validated. Historically, 
a response rate of 60 % has been used as a threshold for 
acceptability and a benchmark for measuring the validity 
of survey quality [8]. This is, however, not a scientifically 
proven minimal acceptable rate but more of an arbitrary 
“rule of thumb” [8]. It is also important to analyse whether 
the distribution of respondents is a fair representation of 
the whole group or whether the baseline and demographic 
data between respondents and non-respondents differ 
systematically.

The 1- and 2-year follow-up KOOS response rate in the 
SKLR 2012 was 60 and 52  %, respectively, and the pri-
mary aim of this study was to investigate whether respond-
ents and non-respondents of the 2-year follow-up differed 
significantly with respect to the nature of ACL injury, the 
method of surgery and demographic variables. The second 
aim was to analyse whether the outcome variables KOOS 
and EQ5D differed between respondents and non-respond-
ents. The third aim was to examine reasons for dropout in 
order to be able to improve data collection in the future.

This is the first non-response analysis of the SKLR, and 
we hypothesize that the information given in the register is 
valid with no significant differences between respondents 
and non-respondents.

Materials and methods

Ethical permission for use of the register has been approved 
by the regional ethics committee, Karolinska Institutet 
(D-number: 2011/337-31/3).

Study sample

Validation of key baseline data

All patients in the SKLR who had undergone ACL sur-
gery in 2010 (n = 3588) were included in the analysis. The 
sample was divided into the groups “respondents” (R) and 
“non-respondents” (NR) based on whether the patient had 
responded or not to the standard 2-year follow-up. The fol-
lowing patient characteristics were included: age, gender, 
time between injury and surgery, concomitant meniscal 
and/or cartilage injuries, type of graft, primary or revision 
surgery and activity at time of injury (ATI) (Fig. 1).

Outcome analysis (KOOS and EQ5D)

The same sample is used for outcome analysis of KOOS 
and EQ5D. The patients who had not answered their 2-year 
follow-up (NR-group) had an additional reminder sent 
to them by postal letter with instruction to reply on the 
2-year follow-up. The patients who replied to the reminder 
and had registered KOOS and EQ5D preoperatively were 
labelled late responders (LR). Since not all patients in the 
R-group had preoperative data, a different response group 
is used: responder outcome (RO). All patients did not reply 
to both KOOS and EQ5D-questionnaires; thus, the number 
of patients in each outcome group (KOOS and EQ5D) is 
not consistent (Fig. 1).

The non‑response survey

In order to obtain information concerning the reasons for drop-
out, a non-response survey was included with the reminder to 
the NR-group in March 2013. The survey was created after 
consultation with the board of the SKLR and consisted of 
seven pages. The first page was information about the survey. 
The second page consisted of two “Yes or No” questions (B1–
B2) and five statements (B3–B7) where the patient reported 
level of agreement on a scale from 1 to 10 where 10 was full 
agreement. A box for optional comments was included at the 
end of the page. The last five pages consisted of the standard 
KOOS and EQ5D questions. A postage-paid self-addressed 
return envelope was provided. The patients who replied to the 
non-response survey did not always reply to the KOOS and 
EQ5D questions; thus, the number of patients is inconsistent 
compared to the outcome analysis.

Statistical analysis

Two separate databases—the inquiry of reasons for drop-
out and the ACL database—were analysed. All statistics 
were collected with SPSS, version 22.0. All variables were 
summarized with standard descriptive statistics such as 
frequencies, means, standard deviations (SD) and range. 
Differences in distributions of categorical variables were 
analysed with Pearson’s Chi-square test. If an expected 
frequency in any cell was 5 or less, Fisher’s exact test was 
applied. Provided that the distribution of a variable was not 
severely skewed, differences between groups were ana-
lysed with parametric tests. Difference between groups in 
age was analysed with a Student’s t test for independent 
groups. Since there were significant differences in age and 
gender, all group differences were analysed with analyses 
of covariance (Group × Gender with age as covariate). The 
distributions of responses in the non-response survey were 
severely skewed; that is, the skewness statistics was greater 
than 1.5; thus, the interrelationships between items were 
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calculated as Kendall’s rank correlation coefficients. The 
significance level in all analyses was 5 % (two-tailed).

Results

Validation of key baseline data

A total of 3588 patients (2112/58.9  % men and 
1476/41.1 % women) who had undergone ACL surgery in 
2010 were identified in the SKLR, 1865 were R and 1723 
were NR at 2 years. The mean age was significantly higher 
for R (27.8 years, range 9–64) than NR (25.9 years, range 
12–65) (p  <  0.001). Women had a significantly higher 
rate of response (62.8 %) than men (44.4 %) (p < 0.001) 
(Table 1). Thus, the remaining baseline and outcome data 
were statistically corrected for age and gender.

There was no significant difference between R and NR in 
the distribution of concomitant meniscal or cartilage injuries, 
number of days between injury and surgery, type of graft or 

primary versus revision surgery. The responder frequencies 
of activity at time of injury varied between 48.7 and 51.7 % 
except for “Alpine and telemark skiing” which had a signifi-
cantly higher response rate of 62.5 % (p < 0.001) (Table 2).

KOOS analysis

The change in KOOS between preoperatively and 2-year 
follow-up was analysed in the RO-group (n =  1358) and 
the LR-group (n =  291) (Fig.  1). Only patients who had 
registered KOOS both preoperatively and 2-years postop-
eratively were included. Each subscale is presented for the 
RO-group and the LR-group in Table 3.

Two subscales showed significant differences: “pain” 
with an improvement in KOOS of 9.4 in the RO-group 
compared to 6.3 in the LR-group (p = 0.043), “quality of 
life” with an improvement in KOOS of 26.1 in the RO-
group compared to 22.6 in the LR-group (p = 0.039). All 
other subscales showed no statistical significant differ-
ences. The results are shown in Fig. 2.

1,865 patients had registered the 
two-year follow-up in the SKLR. 

1,723 patients had not registered the two-
year follow-up in the SKLR. (NR)

1,289 patients did 
not register after 

the reminder.

261 patients had 
registered the 

pre-op. and two-
yrs EQ5D (LR).

3,588 patients were registered in 
the SKLR in 2010 and were 

supposed to register the two-year 
follow-up.

1,251 patients 
had registered 
the pre-op. and 
two-yrs EQ5D 

(RO).

434 patients 
registered after 
the reminder.

143 patients 
lacked the 

KOOS-
information 

pre-op.

614 patients 
lacked the 
EQ5D -

information 
pre-op.

1,358 patients 
had registered 
the pre-op. and 
two-yrs KOOS 

(RO).

507 patients 
lacked the 

KOOS-
information 

pre-op.

173 patients 
lacked the 

EQ5D-
information 

pre-op.

291 patients had 
registered the 

pre-op. and two-
yrs KOOS (LR).

351 patients 
completed the 
questionnaire.

1,372 patients 
did not 

complete the 
questionnaire.

Fig. 1   Flow chart. R respondents in the baseline analysis, NR non-respondents in the baseline analysis, RO respondents in the outcome analysis, 
LR late respondents in the outcome analysis
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EQ5D analysis

As with the KOOS analysis, the change in EQ5D preop-
eratively was compared to EQ5D 2  years postoperatively 
in the RO-group (n = 1233) and the LR-group (n = 261). 
Only patients who had registered EQ5D both preopera-
tively and 2-years postoperatively were included (Table 4). 
The results showed no statistical significant differences 
(Fig. 3).

Non‑response survey

In total, 359, 214 men and 145 women, of 1723 (20.8 %) 
patients answered the non-response questionnaire. Sixty 

Table 1   Baseline data 
for respondents and non-
respondents

Respondents (n = 1865) Non-respondents (n = 1723) p value

Age, years (range) 27.8 (9–64) 25.9 (12–65) <0.001

Female, n = 1476 927 (62.8 %) 549 (37.2 %) <0.001

Male, n = 2112 938 (44.4 %) 1174 (55.6 %)

Time to surgery, days (SD) 244 (4.44) 256 (4.84) n.s.

Table 2   Variables at baseline for respondents and non-respondents

Variable Group Total n Respondents n (%) Non-respondents n (%) p value

Concomitant meniscal injury No 2049 1089 (53.1) 960 (46.9) n.s.

Yes 1539 776 (50.4) 763 (49.6)

Concomitant chondral injury No 2562 1328 (51.8) 1234 (48.2) n.s.

Yes 1026 537 (52.3) 489 (47.7)

Type of graft Hamstring 3229 1702 (52.7) 1527 (47.3) n.s.

Patellar 201 94 (46.8) 107 (53.2)

Other 48 18 (37.5) 30 (62.5)

Allograft 44 20 (45.5) 24 (54.5)

Type of surgery Primary 3362 1757 (52.3) 1605 (47.7) n.s.

Revision 226 108 (47.8) 118 (52.2)

Activity at time of injury (ATI) Soccer 1535 764 (49.8) 771 (50.2) <0.001

Other 979 506 (51.7) 473 (48.3)

Alpine/telemark skiing 448 280 (62.5) 168 (37.5)

Indoor bandy 296 150 (50.7) 146 (49.3)

Team handball 193 98 (50.8) 95 (49.2)

Martial art 76 37 (48,7) 39 (51.3)

Basket ball 61 30 (49.2) 31 (50.8)

Table 3   KOOS for each subscale presented preoperatively and at 2-years for respondents and late respondents with mean and 95 % confidence 
interval

KOOS symptom KOOS pain KOOS ADL KOOS function KOOS QoL

Respondents Pre-op. 70.5 (69.6–71.6) 75.1 (74.2–76.1) 83.3 (82.4–84.3) 40.6 (39.3–42.2) 33.8 (32.9–34.9)

Respondents Two years 77.8 (76.8–78.8) 84.5 (83.6–85.4) 91.1 (90.4–91.9) 65.3 (63.8–66.8) 59.9 (58.5–61.1)

Late respondents Pre-op. 70.6 (68.4–72.8) 74.9 (72.5–76.7) 84.1 (81.8–85.9) 43.5 (39.9–46.2) 33.2 (30.7–35.2)

Late respondents Two years 74.8 (72.7–77.0) 81.2 (79.2–83.1) 89.1 (87.4–90.6) 62.5 (59.1–65.5) 55.8 (53.2–58.9)

0

5

10

15

20

25

30

Symptom Pain ADL Func
on Quality of
life

Respondents Late respondents

Fig. 2   Improvement in KOOS from preoperatively to 2-year follow-
up presented in each subscale for respondents and non-respondents
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per cent of the patients considered that they had been given 
information about the SKLR at the time of surgery and 
81 % had been asked to answer the 2-year follow-up ques-
tionnaire (Fig. 4). There was one minor but significant dif-
ference between genders, the women with a mean score of 
2.57 found the EQ5D and KOOS questions harder to under-
stand than men with a mean score of men 2.13 (p = 0.038), 
but most patient disagreed to the statement B5. Of 55 com-
ments in the non-response survey, 29 were variants on; “I 
forgot/I did not have the time/I am lazy” and 15 dealt with 
log in difficulties to the website “www.aclregister.nu”.

The statements B3–B7 had a low percentage of agree-
ment (Fig.  4). In Table  5, the relationships between the 
items of the non-response inventory are shown. The mag-
nitude of the coefficients ranged between 0.00 and 0.37. 
Although some of the coefficients were statistically signifi-
cant, the relationships were generally weak (86 % or 18 out 
of 21 were ≤0.30, i.e. 9 % common variance), indicating 
that the items seem to reflect different aspects of reasons 
for non-responding.

Discussion

This is the first non-response survey of the SKLR. Since the 
response rates declines to a level below what is generally 

accepted, a thorough analysis of the non-response group is 
of great importance in order to use registry data in research 
[8]. The response rate per se is not the only important fac-
tor for evaluating register data, but of equal importance is 
how respondents differ from non-respondents regarding 
demographic and baseline data, a non-response bias [8].

Women and older patients in our material had a sig-
nificantly higher rate of response, which is consistent with 
findings in other studies [3, 5, 20]. This could be of concern 
since older patients in the SKLR have better improvement 
in KOOS after surgery, which is seen gradually from the 
age of 30 and is significant in the age group >40 years [4]. 
The older group of patients might be less prone to undergo 
surgery which could indicate that there is a better selection 
of patients in need of surgery and this could explain why 
their outcome is better. Women on the other hand tend to 
have lower postoperative KOOS compared to men after 
ACL surgery [1]. Thus, all our analyses were statistically 
corrected for age and gender. The mean age difference of 
less than 2 years between the groups, respondents 27.8 and 
non-respondents 25.9, is important to notice but considered 
too small to be clinically relevant.

Soccer is the primary aetiology of ACL injuries in the 
SKLR, Norwegian Knee Ligament Register (NKLR) and 
the Danish Knee Ligament Register (DKLR) [7]. In the 
SKLR, “Alpine and telemark skiing” and “floorball” is the 
second and third most common activity at time of injury 
[18]. In our analysis, Alpine/Telemark skiing was the only 
activity at time of injury (ATI) which had a significant 
higher rate of respondents compared to other ATI’s. Finnish 
research has shown that downhill skiing among adolescents 
is associated with higher socioeconomic status [9, 19], and 
epidemiologic studies have shown a positive correlation 
between response rate and socioeconomic status [6]. If we 
assume that the group Alpine/Telemark belongs to a higher 
socioeconomic status, this may be one possible explanation 
for the different response rates between the groups.

The risk of meniscal and cartilage injuries increases with 
time between injury and surgery [2] and concomitant inju-
ries may affect KOOS and could cause bias in the register 
if it differs between respondents and non-respondents. We 
found no significant difference in time between injury and 
surgery. Neither could we detect any differences in con-
comitant meniscal and/or cartilage injuries, type of graft or 
primary surgery and revision surgery between respondents 
and non-respondents.

In our KOOS analysis, two out of five subscales showed 
significant differences. These results differ when compared 
to a study of the DKLR [14]. In this study by Rahr-Wagner 
et al., none of the five KOOS subscales showed any signifi-
cant difference between respondents and non-respondents 
at the 1-year follow-up. However, the two analyses differ in 
several ways. Our study analysed the improvement between 

Table 4   EQ5D index and EQ5D VAS presented preoperatively and 
at 2-years for respondents and late respondents with mean and 95 % 
confidence interval

EQ5D Index EQ5D VAS

Respondents Pre-op. 0.68 (0.67–0.70) 61.4 (60.1–62.8)

Respondents Two years 0.81 (0.80–0.82) 75.9 (74.8–76.9)

Late respondents Pre-op. 0.66 (0.63–0.69) 62.1 (58.9–64.8)

Late respondents Two years 0.79 (0.77–0.82) 75.4 (72.8–77.7)

0.00

0.04

0.08

0.12

0.16

0.20

EQ5D-index

n.s.

0

4

8

12

16

20

EQ5D-VAS

n.s.

Respondents Late-respondents

Fig. 3   Improvement in EQ5D index and EQ5D VAS from preopera-
tively to 2-year follow-up for respondents and non-respondents

http://www.aclregister.nu
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KOOS preoperative and 2  year postoperatively instead of 
analysing the outcome at one-year only. The two groups 
were also selected differently; the Danish study selected 
100 patients randomly from each group and only 62 % of 
the respondents and 39  % of the non-respondents com-
pleted the questionnaire. We used the existing information 
in the SKLR together with the new information gathered 
with our questionnaire. This resulted in substantially larger 
groups (respondents n = 1358, late respondents n = 291) 
compared to the study of Rahr-Wagner.

Nevertheless, our study showed statistical differences 
regarding improvement in the KOOS subscales pain and 
quality of life in the 2-year follow-up. These differences 
persisted when corrected for age and gender. Whether these 
differences are relevant can be questioned [16]. Our inter-
pretation is that the clinical differences regarding KOOS at 
the 2-year follow-up between the studied groups are small, 

but should be taken into consideration when analysing reg-
ister data. Outcome of other non-respondent surveys shows 
a tendency towards worse outcome in the group of non-
respondents [10, 12].

Previous reports from the SKLR have shown that female 
patients has worse EQ5D scores preoperatively than male 
patients, but at 1 and 2 years postoperatively no sex differ-
ences can be found [1]. The EQ5D analysis in our study 
showed no significant difference, after correction for age 
and gender, between the respondents and late respondents.

In the non-response survey, 40  % had not been given 
information about the SKLR at the time of surgery. There 
is thus room for improvement with regard to information 
about the registry to patients. The statement that most 
patients agreed upon was that registering in the SKLR was 
time-consuming, but only 31 % pointed this out. The most 
common given reason for non-response was—“I forgot/I 

Fig. 4   Percentage of agree-
ments to items B1–B7 in the 
non-response survey

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

B6 I think that the questions violate my personal
integrity and have therefore chosen not to answer.

B5 I think that the questions are vague and hard to
understand.

B3 I think that the information concerning the aim of
the questions is unclear and have therefore chosen…

B7 I think that it is troublesome to log on to
"aclregister.nu" to answer the questionnaires

B4 I think that it is very time-consuming to answer
questionnaires from the SKLR and have therefore…

B1 Did you, at time of surgery, recieve information
about the SKLR?

B2 Have you recieved e-mail, text message or in other
ways been asked to fill out data for the SKLR?

Percentage of agreement

Table 5   Relationships (Kendall’s rank order coefficients) between items of the non-response survey

* p ≤ 0.01; ** p ≤ 0.001

Item B2 B3 B4 B5 B6 B7

B1. Did you, at time of surgery, receive information about the SKLR? 0.22** −0.07 0.01 −0.02 −0.05 0.00

B2. Have you received e-mail, text message or in other ways been asked to fill out data 
for the SKLR?

– −0.12* 0.04 0.00 0.00 −0.06

B3. I think that the information concerning the aim of the questions is unclear and have 
therefore chosen not to answer

– 0.30** 0.34** 0.31** 0.28**

B4. I think that it is very time-consuming to answer questionnaires from the SKLR and 
have therefore chosen not to answer

– 0.19** 0.15** 0.25**

B5. I think that the questions are vague and hard to understand – 0.37** 0.23**

B6. I think that the questions violate my personal integrity and have therefore chosen not 
to answer

– 0.16**

B7. I think that it is troublesome to log on to “www.aclregister.nu” to answer the ques-
tionnaires

–

http://www.aclregister.nu


2487Knee Surg Sports Traumatol Arthrosc (2017) 25:2481–2487	

1 3

did not have the time/I am lazy”. This is similar to other 
studies of non-response [11, 15]. It seems, therefore, that 
the way the follow-up is designed is not the main reason for 
the dropout at 2-year follow-up, but it is important to have 
a good balance between the information you wish to collect 
and the size and depth of the questionnaire.

We have not been able to analyse the subjective outcome 
of the whole non-response group, which is a weakness. We 
can only assume that the late-response group is represent-
able of the group of non-respondents regarding subjective 
outcome variables.

There are inconsistent group sizes in the different analy-
sis since the analyses are made on changes over time and 
only patients who had replied both preoperatively and at 
2-year follow-up were included.

Conclusion

The register is valid concerning baseline surgical data, but 
higher age, female gender and perhaps higher socioeco-
nomic status improve the response rates. KOOS showed 
small differences of questionable clinical significance. The 
SKLR patient information could be improved.
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