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Original Research

Translation, Validity, and Reliability of the
Dutch Anterior Cruciate Ligament–Quality
of Life Questionnaire

Astrid J. de Vries,*† PhD, Reinoud W. Brouwer,† MD, PhD, Rianne Huis in t’ Veld,‡ PhD,
Wybren A. van der Wal,§ MD, Inge H.F. Reininga,k PhD, and Roy A.G. Hoogeslag,‡ MD

Investigation performed at Martini Hospital, Groningen, the Netherlands

Background: The Anterior Cruciate Ligament–Quality of Life (ACL-QoL) questionnaire is a valid and reliable injury-specific
instrument to assess the impact of an ACL rupture on the daily life of a patient.

Purpose: To translate the ACL-QoL into Dutch (ACL-QoL-NL) and to study its psychometric properties in patients with an ACL
rupture.

Study Design: Cohort study (diagnosis); Level of evidence, 2.

Methods: The original ACL-QoL questionnaire was translated from English to Dutch according to international guidelines. The
study population consisted of 122 patients with a confirmed ACL rupture who completed the ACL-QoL-NL as well as 4 ques-
tionnaires: the International Knee Documentation Committee subjective score, Knee injury and Osteoarthritis Outcome Score,
36-item Short Form Health Survey, and Lysholm Knee Score. We determined the internal consistency, construct validity, and
prevalence of floor and ceiling effects of the ACL-QoL-NL total score as well as its 5 subscales. To determine test-retest reliability,
we analyzed the data of 68 patients who had a stable knee condition and who completed the ACL-QoL-NL a second time after a
2-week interval.

Results: The confirmatory factor analysis showed that the original structure of the ACL-QoL-NL was confirmed, except for 4 of
31 items. Internal consistency of the total scale and all 5 subscales was good. More than 75% of the predefined hypotheses on the
correlations between the ACL-QoL-NL and the 4 questionnaires were met, indicating good construct validity. No significant floor or
ceiling effects were observed. Test-retest reliability was good, and no systematic bias between test and retest was found.
Standard error of measurement for the total score was 4.8 points out of 100, and the smallest detectable changes at the group and
individual levels were 1.6 and 13.2 points, respectively.

Conclusion: The ACL-QoL-NL questionnaire was successfully translated from English to Dutch and demonstrated good internal
consistency, validity, and reliability, with no presence of floor or ceiling effects.

Keywords: anterior cruciate ligament; quality of life; questionnaire; validity; reliability; Dutch

Anterior cruciate ligament (ACL) rupture is a common
injury of the knee in athletes, causing instability, reduced
level of performance in sports, and even severe impairment
in daily functioning.18,19 Nonoperative treatment options
consist of rehabilitation with physical therapy and exer-
cises. A surgical intervention is recommended for competi-
tive elite athletes or when rehabilitation fails with
persistent symptoms of instability.17 To evaluate recovery
after ACL rupture, several objective and functional out-
come measures are available to measure pain, function, and
instability of the knee. However, an important outcome
measure that is not always considered in the evaluation
of recovery after ACL rupture is patient-perceived quality

of life (QoL). Two systematic reviews9,10 demonstrated that,
irrespective of surgical or nonsurgical management, indivi-
duals with ACL ruptures are at risk of long-term QoL
impairments.

QoL, as defined by the World Health Organization, is “an
individual’s perceptions of their position in life taken in the
context of the culture and value systems where they live
and in relation to their goals, expectations, standards and
concerns.”23 Several aspects of QoL can be assessed, varying
from generic health to specific disease.2 QoL is an individual
construct,5 and individuals with an ACL rupture form a spe-
cific population of mainly young and active patients experi-
encing long-term problems. As such, an injury-specific QoL
measure is necessary to determine the impact of an ACL
rupture on an individual’s daily life.

The Anterior Cruciate Ligament–Quality of Life (ACL-
QoL) questionnaire was developed in English by Mohtadi14
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in 1998 to measure QoL in young and active individuals,
and its reliability, validity, and responsiveness were
assessed.13,14 Turkish and Brazilian versions are currently
available, and their psychometric properties have been
tested,12,20 although a Dutch version is still lacking. To use
the ACL-QoL questionnaire in Dutch-speaking patients, a
valid and reliable Dutch version of the questionnaire is
needed. Hence, the aim of this study was to translate the
ACL-QoL questionnaire into Dutch (ACL-QoL-NL) and
study its psychometric properties in individuals after an
ACL rupture.

METHODS

This study was divided into 2 stages, each with a study
protocol. In the first stage, the ACL-QoL questionnaire was
translated into Dutch, and in the second stage, the psycho-
metric properties of the translated version were tested.
Both study protocols were approved by the ethics commit-
tee of our institution.

Translation Procedure

The ACL-QoL questionnaire was translated according
to the guidelines for cross-cultural adaptation of self-
report measures.3 The translation procedure consisted of
5 stages:

1. Translation of the ACL-QoL questionnaire into Dutch
by 2 independent bilingual translators with Dutch as
their native language.

2. Both forward translations were discussed, and 1 for-
ward translation was obtained by merging both (differ-
ences were resolved by consensus)

3. Back-translation into English by 2 native English
speakers who were fluent in Dutch.

4. An expert committee consisting of 2 human-movement
scientists (among whom A.J.dV.), an orthopaedic sur-
geon (R.W.B.), and a general physician agreed on a
prefinal version of the translated ACL-QoL
questionnaire.

5. The final draft version was tested in a sample of 13
patients with an ACL rupture who visited the outpa-
tient clinic.

Patients were asked about the comprehension of the
questionnaire; after which, the final version of the
ACL-QoL-NL questionnaire was realized (Supplemental
Material).

Participants

Participants were recruited between January 2018 and
March 2020 at the Orthopaedic Department of Martini
Hospital, Groningen, and the Centre for Orthopaedic Sur-
gery and Sports Medicine OCON, Hengelo, the Nether-
lands. Eligible patients had a primary ACL rupture,
were older than 18 years, and were on a waiting list for
ACL reconstruction. Exclusion criteria were complete
and/or surgically treated collateral ligament ruptures,
posterior cruciate ligament ruptures, multiligament
injuries, revision surgery, and inability to read and
understand the Dutch language. Baseline characteristics
were recorded for all participants and for all patients
who were eligible but did not want to participate
(nonrespondents).

Procedures

Participants were contacted by mail. The purpose and
procedures of the study were explained in an information
letter. To assess the validity of the ACL-QoL-NL question-
naire, participants were asked to fill out 5 questionnaires:
ACL-QoL-NL, 36-item Short Form Health Survey (SF36),
International Knee Documentation Committee 2000 Sub-
jective Knee Form (IKDC subjective), Lysholm Knee Score,
and Knee injury and Osteoarthritis Outcome Score
(KOOS). The opt-out procedure was used in this study,
where completion of the questionnaires was considered
implied consent.

To evaluate test-retest reliability, the ACL-QoL-NL
questionnaire was sent to all participants 2 weeks after
they filled it out the first time. A global rating of change
(GRC) question was added to detect a possible clinical
change between these administrations. The GRC question
had a 6-point Likert scale ranging from “full recovery” to
“worse than ever” and was used to rate the general condi-
tion of a patient’s injured knee as compared with 2 weeks
before. Hence, patients who reported having “full recovery,”
“much improved,” “much worsened,” or “worse than ever”
on the GRC were excluded from the reliability analyses,
leaving patients whose condition remained the same or had
slightly improved/worsened.

Questionnaires

ACL-QoL. The ACL-QoL questionnaire is a patient-
based, injury-specific subjective outcome measure to assess
QoL in patients with ACL deficiency. This questionnaire
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consists of 32 items that are divided into 5 subscales: Phys-
ical Complaints, Work-Related Concerns, Recreational
Activities and Sports, Lifestyle, and Social and Emotional
Concerns. A 100-mm visual analog scale is used as the
response format, resulting in a score between 0 and 100 for
each item. Scores for the subscales as well as total score are
calculated by summing the scores of individual items and
transforming them to a 100-point scale, with a higher score
indicating higher disease-specific QoL.14

SF36. The SF36 is a generic questionnaire assessing the
health status of an individual and health-related QoL. It
consists of 36 questions that are divided into 8 subscales:
Physical Functioning, Social Functioning, Role Limitations
as a Result of Physical Problems (Role Physical), Bodily
Pain, General Mental Health, Role Limitations as a Result
of Emotional Problems (Role Emotional), Vitality, and Gen-
eral Health. For all subscales, a score between 0 and 100 is
calculated, where a higher score indicates better health.
The validity and reliability of the Dutch version have been
shown to be good.1

IKDC Subjective. The IKDC subjective questionnaire
consists of 18 items to measure the presence of pain, symp-
toms, function, and sports activity. A sum score was calcu-
lated, which was transformed to a 0-100 scale, where a
higher score indicates better functioning in daily life and
sports activities and fewer symptoms. The IKDC subjective
questionnaire has been translated into Dutch and has good
validity.11

Lysholm Knee Score. The Lysholm questionnaire con-
sists of 8 items and is commonly used in patients after ACL
ruptures to score knee instability. The total score ranges
between 0 and 100, where a higher score indicates fewer
symptoms. The psychometric performance of the Dutch
version of this scale is acceptable.8

KOOS. The KOOS questionnaire evaluates symptoms
and limitations of the knee. It consists of 42 items that are
divided into 5 subscales: Pain, Symptoms, function in Activ-
ities of Daily Living, Sport and Recreation functioning, and
knee-related QoL. Answers are scored on a 5-point Likert
scale. For all subscales, a score between 0 and 100 is calcu-
lated, where a higher score indicates fewer knee symptoms.
The Dutch version has good validity.6

Statistical Analysis

For sample size, this study followed the recommendations of
the Consensus-Based Standards for the Selection of Health
Measurement Instruments (COSMIN) checklist.15 The sam-
ple size should consist of at least 100 respondents for studies
on validity and at least 50 respondents for test-retest reli-
ability. Descriptive statistics were used to present the
patient characteristics and outcomes of the questionnaire.
In cases of missing data, patients were contacted by phone
to obtain the missing information; if they remained missing,
they were handled according to the guidelines of the differ-
ent questionnaires. Data were analyzed using SPSS Version
20 for Windows (IMB Corporation), and P values <.05 were
considered statistically significant.

Internal Consistency. Internal consistency reflects to
what extent the different items of a questionnaire scale/
subscale are correlated.22 The predefined subscale struc-
ture of the ACL-QoL-NL was assessed using a confirmatory
factor analysis with a forced 5-factor structure and direct
oblimin rotation.22 Internal consistency was determined for
the total scale and all subscales using Cronbach alpha,
which should be between .7 and .95.22

Validity. The construct validity of the ACL-QoL-NL
questionnaire was determined using predefined hypotheses
concerning the measured constructs because of the absence
of a gold standard. In total, 17 predefined hypotheses were
formulated about the expected size of the correlation
between the ACL-QoL-NL (total score and subscales) and
the SF36 subscales, the IKDC subjective score, the Lysholm
score, and the KOOS subscales. The Pearson correlation
coefficient (r) was used to determine the actual correlation,
which was interpreted as high if >0.6, moderate if 0.3 to
0.6, and low if <0.3.22 When >75% of the arbitrarily set
number of hypotheses is confirmed, construct validity is
considered good.22

Floor and Ceiling Effects. Floor and ceiling effects were
evaluated since they may have a negative influence on the
validity and reliability of the measurement instrument.
Floor and ceiling effects are considered present when
�15% of participants report the minimum or maximum
score.22 We additionally evaluated the percentage of
patients who scored 0 to 5 points and those who scored
95 to 100 points, and we used the same cutoff percentage
of 15%.

Reliability. Reliability refers to the ability of an instru-
ment to obtain identical measurements in participants with
a stable condition. Test-retest reliability was determined by
calculating the intraclass correlation coefficient (ICC; 2-way
random, absolute agreement) with 95% CIs between the data
from the first and second administrations of the ACL-QoL-
NL questionnaire. An ICC >0.7 is generally considered
good.22 The standard error of measurement (SEM) was cal-
culated by dividing the standard deviation of the mean dif-
ference of the test and retest measurements (SDdiff) by

p
2.7

The smallest detectable change (SDC) on the individual and
group levels was calculated using the following formulas:
SDCind ¼ 1.96 � p2 � SEM and SDCgroup ¼ SDCind/

p
n.

Finally, the absolute agreement for the total score of the
ACL-QoL-NL questionnaire as well as the subscales was
tested using a Bland-Altman analysis.4 The mean difference
and 95% CI between the first and second administrations
were calculated. When zero lies within the 95% CI of the
mean difference, the criterion for absolute agreement is met,
and when zero lies outside the 95% CI, it means that there is
a measurement bias. Also presented in the Bland-Altman
plots were the 95% limits of agreement, calculated using the
following formula: mean difference ± 1.96 � SDdiff.

RESULTS

Of 269 eligible patients, 122 (45%) were included for the
validity analysis. The test-retest reliability analysis was
performed in 68 patients who filled out the ACL-QoL-NL
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questionnaire a second time after an interval of 2 weeks
(Figure 1).

Descriptive Statistics

A comparison of baseline characteristics between the respon-
dents and nonrespondents is presented in Table 1. No differ-
ences in baseline characteristics between groups were found.

Only the interval between ACL rupture and the date when
the questionnaire was sent to the participant was signifi-
cantly longer in the respondent group (6 vs 4 months).

Internal Consistency

The confirmatory factor analysis largely confirmed the
structure of the original subscales. Of 31 items, 4 loaded
higher on a different subscale than what was originally
constructed (Appendix Table A1): 2 items from the Physical
Complaints subscale loaded highest on the Work-Related
Concerns subscale; 1 item from the Recreational Activities
and Sports subscale loaded on the Lifestyle subscale; and
1 item from the Lifestyle subscale loaded the highest on the
Social and Emotional Concerns subscale.

The Cronbach alpha was .92 for the total ACL-QoL-NL
score, .82 for Physical Complaints, .80 for Work-Related
Concerns, .87 for Recreational Activities and Sports, .79 for
Lifestyle, and .83 for Social and Emotional Concerns. These
values indicated good internal consistency for the total
score as well as for all the individual subscales.

Validity

Of the 17 predefined hypotheses on the measured con-
structs of the questionnaires and their subscales,
13 (76.5%) were confirmed (Table 2).

Floor and Ceiling Effects

No significant prevalence of floor or ceiling effects was
found for the ACL-QoL-NL total score and all subscales
(Table 3). The Recreational Activities and Sports subscale

Eligible pa�ents
n = 269

Respondents
n = 122 (45%)

Validity analysis
n = 122

ACL-QOL-NL ques�onnaire 
completed a 2nd�me 

n = 83 (68%)

Reliability analysis
n = 68

Excluded based on 
GRC ques�on 

n = 15

Nonrespondents
n = 147 (55%)

Figure 1. Flowchart of inclusion of participants. ACL-QOL-
NL, Anterior Cruciate Ligament–Quality of Life, Dutch version;
GRC, global rating of change.

TABLE 1
Patient Characteristicsa

Respondents (n ¼ 122) Nonrespondents (n ¼ 147) P Value

Sex .117
Male 70 (57) 98 (67)
Female 52 (43) 49 (33)

Age, y 26.9 ± 7.7 (18-51) 27.3 ± 8.6 (18-61) .656
Body mass index, kg/m2 25.1 ± 3.7 (18.7-36.9) 24.9 ± 3.3 (17.8-41.7) .592
Affected side

Left 50 (41) 75 (51) .100
Right 72 (59) 72 (49)

Concomitant injuryb .584
None 30 (25) 32 (22)
�1 92 (75) 115 (78)

Medial meniscus, n 54 54
Lateral meniscus, n 34 47
Medial collateral ligament, n 16 28
Lateral collateral ligament, n 8 5
Chondropathy, n 18 29

Time from ACL rupture to ACL-QoL questionnaire, moc 6.0 [13.3; 1-144] 4.0 [6.0; 0-165] < .001

aData are presented as No. (%) or mean ± SD (range) unless noted otherwise. Differences between groups were assessed using an
independent-samples t test (age and body mass index), Mann-Whitney U test (interval from ACL rupture to ACL-QoL questionnaire), and
chi-square test (sex, affected side, and concomitant injury). Bold P value indicates statistically significant between-group difference (P < .05).
ACL, anterior cruciate ligament; ACL-QoL, Anterior Cruciate Ligament–Quality of Life.

bBased on magnetic resonance imaging.
cMedian [interquartile range; range].
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had the largest number of patients (n ¼ 18; 14.8%) with a
score in the lowest 0% to 5%.

Reliability

Reliability measures of the ACL-QoL-NL questionnaire are
shown in Table 4. All ICC values were>0.7, indicating good
test-retest reliability. The range for the SEM value was 4.4
to 13.3 points, and ranges for the SDC value were 12.1 to
36.8 points (individual level) and 1.5 to 4.5 points (group
level). Bland-Altman analyses showed no systematic bias
between first and second measurements (Figure 2).

DISCUSSION

This study aimed to determine the psychometric properties
of the ACL-QoL-NL in patients with an ACL rupture. The

results show that the Dutch version of the ACL-QoL has
good internal consistency, validity, and reliability with no
floor or ceiling effects.

The present study is the first to our knowledge to assess
the factor structure of the ACL-QoL questionnaire, and the
confirmatory factor analysis showed that 4 of 31 items do not
load according to the original 5-factor structure defined by
Mohtadi.14 The finding that not all items fit in the original
structure is not surprising: Mohtadi based the structure of
the questionnaire on a literature review, an expert panel, and
patient input and did so in an iterative way, but no factor
analysis was performed to confirm this. Even though this
development process of the ACL-QoL questionnaire seems
to be thorough, the COSMIN guidelines now recommend a
factor analysis to confirm the structure of the instrument.22

Internal consistency values of the ACL-QoL-NL total score
and subscales were good, with Cronbach alphas of .92 for the

TABLE 2
The 17 Predefined Hypotheses With Expected and Actual Pearson Correlation Coefficientsa

Correlation (r)

Hypothesis Expected Actual Outcomeb

High correlation between ACL-QoL-NL–Physical
Complaints and
1: IKDC subjective score >0.6 0.741 þ
2: Lysholm score >0.6 0.615 þ
3: KOOS-Pain >0.6 0.694 þ
4: KOOS-Symptoms >0.6 0.629 þ

5: Correlation of ACL-QoL-NL–Physical Complaints with SF36-PF
will be higher than with SF36-SF

PF > SF 0.616 (PF) vs
0.278 (SF)

þ

Moderate correlation between ACL-QoL-NL–Work-Related
Concerns and
6: SF36–Role Physical 0.3-0.6 0.453 þ
7: SF36–Role Emotional 0.3-0.6 0.299 –

8: High correlation between ACL-QoL-NL–Recreational Activity and
Sports and IKDC subjective score

>0.6 0.513 –

Moderate correlation between ACL-QoL-NL–Recreational
Activity and Sports and
9: SF36-PF 0.3-0.6 0.376 þ
10: KOOS–Sport and Recreation Function 0.3-0.6 0.601 –

11: High correlation between ACL-QoL-NL–Lifestyle and KOOS QoL >0.6 0.745 þ
12: Moderate correlation between ACL-QoL-NL–Lifestyle and

SF36-SF
0.3-0.6 0.586 þ

13: Correlation of ACL-QoL-NL–Social and Emotional Concerns with
SF36-SF will be higher than with SF36-PF

SF > PF 0.444 (SF) vs
0.310 (PF)

þ

14: Moderate correlation between ACL-QoL-NL–Social and
Emotional Concerns with IKDC subjective score

0.3-0.6 0.398 þ

15: Correlation of ACL-QoL-NL total score with KOOS-QoL will be
higher than with the other 4 KOOS subscales

KOOS-QoL > other
KOOS domains

0.749 (QoL) vs
0.573-0.740

(other KOOS)

þ

16: Low correlation between ACL-QoL-NL total score and
SF36–General Health

<0.3 0.331 –

17: Patients with Lysholm score �65 will have a significantly lower
ACL-QoL-NL total score than patients with Lysholm score >66

— — þ

aACL-QoL-NL, Anterior Cruciate Ligament–Quality of Life, Dutch version; IKDC, International Knee Documentation Committee;
KOOS, Knee injury and Osteoarthritis Outcome Score; PF, Physical Functioning subscale; QoL, Quality of Life; SF, Social Functioning
subscale; SF36, 36-item Short Form Health Survey. Dashes indicate not applicable.

bPlus sign indicates that the predefined hypothesis was met; minus sign indicates that the predefined hypothesis was rejected.
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total score and .79 to .87 for the subscales. These values are in
line with the Turkish and Brazilian versions12,20 and the
English version, even though only the internal consistency
of the total score was assessed in the latter.13

Currently there are no other valid and reliable injury-
specific questionnaires available that measure the QoL of
patients with an ACL rupture. Therefore, in this study,
the validity of the different constructs of the ACL-QoL-
NL was assessed by determining the correlation with the
SF36, Lysholm Knee Score, IKDC subjective score, and
KOOS questionnaire. Out of 17 predefined hypotheses,
13 (>75%) were confirmed, indicating good construct
validity.7 Hypotheses 7 and 10 were borderline rejected
with a 0.001 deviation from the predefined hypotheses,
which can be considered a negligible—and not clinically
relevant—difference. Hypothesis 8, on the correlation
between the IKDC subjective score and the ACL-QoL-NL
Recreational Activities and Sports subscale, was also
rejected. The finding that their correlation was lower
than predefined can be retrospectively explained by the
fact that the subscale of the ACL-QoL-NL refers to worries
and fears during specific activities, while the IKDC sub-
jective score measures ability and physical functioning
without considering the mental aspect. Hence, the
expected correlation of >0.6 was probably set too high,
even though a correlation of 0.67 was found for the Brazi-
lian version.20

Hypothesis 16, on the relation between the SF36
General Health domain and the ACL-QoL-NL total score
(r < 0.3), was rejected. This correlation of 0.33 was higher

than expected and higher than that in the Brazilian ver-
sion (r ¼ 0.24) but still in the same order of magnitude,
confirming that the relation between these constructs
is relatively weak. Since all correlations between the
Physical Complaints subscale and other questionnaires
assessing symptoms or pain were high, as expected, it can
be concluded that the ACL-QoL-NL subscale measures
physical complaints in a valid way. High correlations
were found between the Recreational Activities and Life-
style subscales and their related KOOS subscales, indicat-
ing that similar constructs were measured. For the Social
and Emotional Concerns subscale as well as the Work-
Related Concerns subscale, however, only low to moderate
correlations were found with the other questionnaires,
indicating that these constructs could not be measured
by the other questionnaires in this patient group. This
shows the importance of having an injury-specific QoL
questionnaire that assesses the physical and mental
aspects determining QoL.

No floor or ceiling effects were observed for the total
score or any subscale of the ACL-QoL-NL. By contrast,
Kinikli et al12 reported that with the Turkish version of
the ACL-QoL, 22.9% of patients had a maximum score on
the Work-Related Concerns domain (ie, had no problems
in the work domain). The difference with the present
study might be explained by the fact that in their study
the mean interval between ACL rupture and assessment
of the ACL-QoL was relatively long (2.8 years), while in
the present study the mean interval was 1.2 years
(median, 6 months). Lafave et al13 in 2017 investigated

TABLE 3
ACL-QoL-NL Subscale and Total Scores of All Study Patients (N ¼ 122)a

ACL-QoL-NL Score Floor Effect Ceiling Effect Lower 0%-5% Upper 95%-100%

Physical Complaints 55.1 ± 21.0 0 (0.0) 0 (0.0) 0 (0.0) 4 (3.3)
Work-Related Concerns 45.8 ± 26.4 4 (3.3) 1 (0.8) 8 (6.7) 4 (3.3)
Recreational Activities and Sports 18.8 ± 16.3 3 (2.5) 0 (0.0) 18 (14.8) 0 (0.0)
Lifestyle 42.6 ± 19.2 1 (0.8) 0 (0.0) 1 (0.8) 0 (0.0)
Social and Emotional Concerns 35.8 ± 19.2 3 (2.5) 0 (0.0) 5 (4.2) 0 (0.0)
Total score 35.1 ± 15.5 0 (0.0) 0 (0.0) 2 (1.6) 0 (0.0)

aData are presented as mean ± SD or No. (%) of patients. ACL-QoL-NL, Anterior Cruciate Ligament–Quality of Life, Dutch version.

TABLE 4
Test-Retest Reliability of the ACL-QoL-NL Subscales and Total Score (n ¼ 68 Patients)a

Score, Mean ± SD SDC

ACL-QoL-NL First Test Second Test MD (95% CI) ICC (95% CI) SEM Ind Group

Physical Complaints 55.3 ± 20.3 54.8 ± 20.0 0.1 (–3.0 to 3.3) 0.79 (0.68 to 0.86) 9.4 25.9 3.1
Work-Related Concerns 48.4 ± 26.0 46.6 ± 25.5 0.2 (–4.5 to 4.8) 0.73 (0.60 to 0.83) 13.3 36.8 4.5
Recreational Activities and Sports 17.1 ± 15.1 17.6 ± 13.9 –0.5 (–2.1 to 1.0) 0.91 (0.86 to 0.94) 4.4 12.1 1.5
Lifestyle 43.6 ± 17.4 43.9 ± 19.9 –0.6 (–3.5 to 2.2) 0.82 (0.72 to 0.88) 8.1 22.5 2.8
Social and Emotional Concerns 35.2 ± 18.3 32.8 ± 18.4 2.3 (–0.6 to 5.2) 0.80 (0.69 to 0.87) 8.1 22.6 2.7
Total score 34.9 ± 14.6 34.5 ± 14.9 0.1 (–1.5 to 1.7) 0.90 (0.84 to 0.94) 4.8 13.2 1.6

aACL-QoL-NL, Anterior Cruciate Ligament–Quality of Life, Dutch version; ICC, intraclass correlation coefficient; Ind, individual;
MD, mean difference; SDC, smallest detectable change; SEM, standard error of measurement.
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the total ACL-QoL score at different time points (presur-
gery and postoperative 6, 12, and 24 months) and noted
that the proportion of patients reaching the top 15%
of the score increased to 42% at 24 months, demonstrating
that time influences the presence of floor and ceiling effects.
However, no floor and ceiling effects were reported for
the Brazilian version of the ACL-QoL,20 even though all
patients were included postoperatively (range, 3 months–
12 years). This indicates that other—unidentified—aspects
play a role.

The test-retest reliability of the ACL-QoL-NL was con-
sidered good for the total score and all subscales. The

Brazilian version of the ACL-QoL had comparable but
slightly lower ICC values as compared with the ACL-QoL-
NL, except for the Physical Complaints subscale, which had
an ICC <0.7.20 Other versions of the ACL-QoL were not
comparable because of the use of a small convenience sam-
ple, where a measure to check if the condition changed
between assessments was lacking,13 or because a 10-point
check box was used instead of the 100-mm visual analog
scale used in the current study.12

The SEM values of the ACL-QoL-NL total score
(4.8 points) and subscales (4.4-13.3 points) were compara-
ble with the Brazilian version (total score, 4.7 points;

Figure 2. Bland-Altman graphs show the mean difference (95% CI) between the first and second ACL-QoL-NL test administra-
tions. When zero lies within the 95% CI of the mean difference, the criterion for absolute agreement is met, and when zero lies
outside the 95% CI, it means that there is a measurement bias. The 95% limit of agreement (LOA) is also shown. (A) Total score and
(B-F) subscales: Physical Complaints, Work-Related Concerns, Recreational Activities and Sports, Lifestyle, and Social and
Emotional Concerns. ACL-QoL-NL, Anterior Cruciate Ligament–Quality of Life, Dutch version.
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subscales, 6.4-10.4 points).20 The same holds for the SDC at
the individual level. The total value for the SDC individual
for the ACL-QoL-NL was 13.2 points, with a subscale range
between 12.1 points for Recreational Activities and Sports
and 36.8 points for Work-Related Concerns. To confirm that
a real change has occurred on an individual level, the dif-
ference between measurements should be higher than the
SDC individual value. As these SDC individual values were
relatively large, the ACL-QoL-NL is probably less appropri-
ate to measure QoL over time in individual patients. The
results of the SDC at the group level—with 1.6 points
for the total score and 1.5 to 4.5 points for the subscales—
indicate that the ACL-QoL-NL is suitable to use for group
comparisons, since relatively low values are needed to
detect change. Important to note, however, is that only
values higher than the SEM can be distinguished from the
measurement error. Furthermore, it should be considered
that the SEM and SDC values are distribution-based meth-
ods and that no information is obtained about the change
that is actually important for the patient. To determine
whether the difference between groups is clinically impor-
tant, the minimally important change (also referred to as
the minimal clinically important difference) should be
determined as well.22

Last, this study is the first to assess the absolute agree-
ment of the ACL-QoL questionnaire. No systematic bias
was found for the total score or individual subscales, which
means that no systematic difference between subsequent
measurements can be expected.4

Limitations

A limitation of this study might be that we included only
patients who visited the outpatient clinic and planned to
undergo ACL reconstruction surgery. The patients who
planned to be treated nonoperatively were, for practical
reasons, not included. Nevertheless, our final study popu-
lation comprised a relative broad group of patients, consid-
ering that the median duration between the ACL rupture
and the questionnaire was 6 months, with a range of 1 to
144 months. In addition, the majority of patients had �1
concomitant injury, which may have caused extra variation
in the outcomes. As concomitant injuries are common in
ACL ruptures,16,17,21 one could argue that the outcomes of
this study would reflect the actual population of ACL-
ruptured individuals.

CONCLUSION

The ACL-QoL-NL questionnaire was successfully translated
from English to Dutch and demonstrated good internal con-
sistency, validity, and reliability with no presence of floor or
ceiling effects. This study demonstrated that, to get a com-
plete picture of the status and recovery of these patients, the
ACL-QoL-NL can be used in clinical practice to measure the
QoL in patients with an ACL rupture in addition to other
objective and more functional outcome measures.
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APPENDIX

APPENDIX TABLE A1
Pattern Matrix Confirmatory Factor Analysis: 5-Factor Structure (Direct Oblimin Rotation)a

Item Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

Physical Complaints
1a –0.822
1b –0.752
2 0.590 –0.339
3 0.604 –0.239
4 –0.528

Work-Related Concerns
5 0.551
6 0.693
7 0.677
8 0.591

Recreational Activities and Sports
9 0.572
10 0.470
11 0.621
12 0.568
13 0.691
14 0.529
15 0.715
16 0.576
17 0.773
18 0.703
19 0.513
20 0.146 –0.682

Lifestyle
21 –0.737
22 –0.532
23 0.567 –0.413
24 –0.305
25 –0.598
26 –0.604

Social and Emotional Concerns
27 0.662
28 0.828
29 0.635
30 0.402
31 0.490

aGray value indicates that the item loaded higher on a different subscale than what was originally constructed.
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