
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Validation of the Polish version of the Knee injury and Osteoarthritis 

Outcome Score (KOOS) in osteoarthritis patients undergoing total 

knee replacement 

AUTHORS Paradowski, Przemyslaw; Keska, Rafal; Witonski, Dariusz 

 

VERSION 1 - REVIEW 

REVIEWER Tommy de Windt 
University Medical Center Utrecht, the Netherlands, dept of 
Orthopaedics 

REVIEW RETURNED 06-Feb-2015 

 

GENERAL COMMENTS The work seems conform the guidelines for validation studies. Some 
concerns: why was one to two weeks chosen for the test-retest 
analysis. Should this not be standardized?  
The authors should discuss why they only used the sf-36 and not 
compare subscales such as qol to the EQ-5D and the sports item to 
for example the lysholm.  
 
It would be interesting for the reader to learn the clinical relevance in 
more detail. What kind of clinical assessments do the authors 
invision to be performed?  
 
Please let a native speaker correct the manuscript.  

 

REVIEWER Judith Lane 
Queen Margaret University  
Edinburgh  
United Kingdom 

REVIEW RETURNED 19-Mar-2015 

 

GENERAL COMMENTS Overall the abstract is well constructed however the omission of 
some of the results could suggest a lack of confidence in the 
relevance of those specific results. For example, no data on the 
validity findings have been included.  
 
In general the supporting references are relevant although not 
always the most up-to-date choices.  
 
More detail on how the participants were selected, recruited and 
how they provided informed consent to participate in the study is 
necessary to allow the reader to determine whether the principles of 
research ethics such as autonomy and justice have been 
satisfactorily addressed. Furthermore the small size is only 
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discussed rather than justified a-priori. A stronger justification of the 
sample size within the methods would have been appropriate.  
 
The choice of SF-36 against which to compare the validity of the 
KOOS could be questioned. The SF-36 is considered to be a 
generic quality of life indicator whilst the KOOS is a joint specific 
outcome measure. This may reflect the relatively moderate 
correlations observed between sub-scales. Different results might 
have been found with a different PRO, more specifically intended for 
measuring outcomes in TKA.  
 
The sample is strongly skewed towards a female population. Whilst 
this is acknowledged in the discussion, the potential impact on the 
study results could have been addressed within the discussion in 
more detail. For example might this explain the presence of floor 
effects in some sub-scales? Might different results have been seen 
in the factor analysis with a more heterogenous population?  
 
The follow-up period is long and may influence the responsiveness 
scores. This could have been addressed in the discussion.  
 
On page 13, line 14, it is suggested that table 2 present pre-
operative internal consistency data as well as post-operative. It 
appears however that table 2 on page 26 only contains post-
operative data.  
 
Discussion of the exploratory principal factor analysis could be 
clearer. It is not clear from the discussion of how loading on to one, 
two or three principal factors influences the validity of the tool. The 
relevance of the percentage variances in each principal factor is not 
clearly explained. In particularly the impact of the findings for the 
ADL function scale need to be explained.  
 
Overall however the paper presents an thorough analysis of the 
clinimetric properties of the KOOS for a Polish population.  
 
Formatting of website citations within the reference list may need to 
be addressed (see reference to COSMIN). 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer #1  

Tommy de Windt  

Institution and Country University Medical Center Utrecht, the Netherlands, Department of 

Orthopaedics.  

 

The work seems conform the guidelines for validation studies. Some concerns: why was one to two 

weeks chosen for the test-retest analysis. Should this not be standardized?  

Authors’ response: Thank you for this comment. The appropriate time interval depends on the 

construct to be measured and the target population. In testing patient-reported outcome (PRO) 

instruments following orthopaedic surgery time interval of one to two weeks is generally considered to 

be appropriate. A basic concept regarding test-retest reliability is, however, the need to retest 

clinically stable patients. Confirmation of clinical stability has been regarded as even more important 

factor in test-retest analysis than the time interval itself. In our study all subjects assessed were 

clinically stable, thus we think that the time differences we performed retest analysis were not 

relevant.  

Authors’ action: None.  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2014-006947 on 3 July 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


 

The authors should discuss why they only used the sf-36 and not compare subscales such as qol to 

the EQ-5D and the sports item to for example the Lysholm.  

Authors’ response: Thank you for this comment. Since it is important to assess if the measurement 

tool to be validated shows an evidence of convergent and divergent construct validity we decided to 

use generic instrument, the SF-36. The SF-36 is a widely used measure of general health status. It 

was used in many previous methodological studies of the KOOS. We chose the SF-36 as it contains 

domains measuring same construct as KOOS. Since the KOOS is designed to measure physical 

health rather than mental health we expected to observe higher correlations between the KOOS 

subscales and the SF-36 subscales of Physical Function, Bodily Pain, and Role Physical (convergent 

construct validity) than between KOOS subscales and the SF-36 subscales of Mental health, Vitality, 

Role Emotional, Social Functioning, and General Health (divergent construct validity). In another 

validation study of the KOOS (Ornetti P., et al. Osteoarthritis Cartilage 2008;16:423-8) the 

osteoarthritis knee and hip quality of life (OAKHQOL) questionnaire was used. However, this 

instrument has not yet been validated into Polish language. The EQ-5D is more simple tool and gives 

limited possibilities to perform comprehensive analysis of construct validity. Since the Lysholm score 

is (similarly to the KOOS) a condition-targeted, knee-specific scale it does not contain the questions 

that could be use in analysis of divergent construct validity.  

Authors’ action: We have added the following sentence to the Discussion section (quote) (page 19):  

“The SF-36 measures the general health status and contains domains that make it possible to assess 

the correlations between KOOS subscales and SF-36 subscales representing both mental and 

physical health.”  

 

It would be interesting for the reader to learn the clinical relevance in more detail. What kind of clinical 

assessments do the authors invision to be performed?  

Authors’ response: Thank you for this comment. Since the KOOS is validated in the patients with the 

end-stage OA undergoing TKR, it would be useful in the trials concerning knee replacement surgery. 

Since we have already validated the KOOS for younger subjects with ACL injury undergoing the 

ligament reconstruction, the KOOS can be used in much wider spectrum of Polish patients.  

Authors’ action: We have modified the last paragraph of the manuscript and added the sentence 

(quote) (page 22):  

“The KOOS may be useful in national and international projects focusing on patient-based 

assessment of clinical outcome in therapeutic interventions due to knee OA.”  

 

Please let a native speaker correct the manuscript.  

Authors’ response: Thank you for this comment.  

Authors’ action: Native speaker have read the manuscript and made some linguistic corrections.  

 

Reviewer #2  

Judith Lane  

Institution and Country Queen Margaret University  

Edinburgh, United Kingdom  

 

Overall the abstract is well constructed however the omission of some of the results could suggest a 

lack of confidence in the relevance of those specific results. For example, no data on the validity 

findings have been included.  

Authors’ response: Thank you, we fully agree with this comment.  

Authors’ action: We have added an information about results of hypothese testing to the abstract 

(quote) (page 2):  

“All KOOS items were relevant and all a priori established hypotheses were supported.”  

 

In general the supporting references are relevant although not always the most up-to-date choices.  
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Authors’ response: Thank you, we agree that some of the references we have used are not new. 

Nevertheless, there are a paucity of validation studies performed in elderly patients with OA 

undergoing TKR. We thus had to refer to studies of Roos et al. (published 1998 and 2003), Xie et al. 

(2006), de Groot et al., and Ornetti et al (both published in 2008) and even to older studies where the 

KOOS was validated in subjects with knee injuries. Due to limited usefulness, we did nor refer to the 

studies in which the KOOS-PS questionnaire was validated.  

Authors’ action: None  

 

More detail on how the participants were selected, recruited and how they provided informed consent 

to participate in the study is necessary to allow the reader to determine whether the principles of 

research ethics such as autonomy and justice have been satisfactorily addressed.  

Authors’ response: Thank you for pointing this out. We agree that more detailed explanation on this 

how we recruited the study participants and how they provided informed consent would be necessary.  

Authors’ action: We have added following sentences in the Results section, Clinical validation study, 

Sample characteristics chapter (quote) (page 12):  

“Sixty-eight out of 157 (43%) patients who were enrolled in the study returned fully completed sets of 

questionnaires and formed the study sample.”  

and  

“To evaluate possible inclusion bias, the subjects who participated in the study, and those who did not 

respond, were analyzed with regards to age and gender. We found no significant differences in these 

characteristics (data not shown).”  

In addition, we have revised a sentence from Materials and Methods section, chapter Patients (quote) 

(page 6): “All patients signed their informed consent forms before participating in the study.” to 

(quote): “All patients signed and dated personally their informed consent forms at the admission into 

hospital, before participating in the study.”  

Furthermore the small size is only discussed rather than justified a-priori. A stronger justification of the 

sample size within the methods would have been appropriate.  

Authors’ response: Thank you, we fully agree with this comment. There are no general criteria for the 

required sample size in a validation study. A sample size of at least 50-100 participants is generally 

recommended. So, we have not made any a priori power calculations. The sample size was however 

big enough to perform exploratory analysis.  

Authors’ action: We have added a following sentence to the Results section (quote)(page 14):  

“The Kaiser-Meyer-Olkin measure of sampling adequacy was middling (0.79), but close to good 

(≥0.8), which suggested the sample was adequate for an exploratory factor analysis.”  

 

The choice of SF-36 against which to compare the validity of the KOOS could be questioned. The SF-

36 is considered to be a generic quality of life indicator whilst the KOOS is a joint specific outcome 

measure. This may reflect the relatively moderate correlations observed between sub-scales. 

Different results might have been found with a different PRO, more specifically intended for 

measuring outcomes in TKA.  

Authors’ response: Thank you for this comment. We agree that There are other measurement tools 

that could be to used to compare with the KOOS in construct validy assessment. The choice of 

condition-targeted, knee-specific scale such as the osteoarthritis knee and hip quality of life 

(OAKHQOL), the International Knee Documentation Committee (IKDC) Subjective Knee Form or the 

Lysholm score. When compared to KOOS, the are very useful to measure convergent construct 

validity, but not convenient to measure divergent construct validity. In addition, none of the knee-

specific scores (except for KOOS in subjects who had undergone ACLR) had been validated in Polish 

language.  

Authors’ action: None.  

 

The sample is strongly skewed towards a female population. Whilst this is acknowledged in the 

discussion, the potential impact on the study results could have been addressed within the discussion 
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in more detail. For example might this explain the presence of floor effects in some sub-scales? Might 

different results have been seen in the factor analysis with a more heterogenous population?  

Authors’ response: Thank you, we agree with this suggestion. Indeed, the prevalence of OA is much 

higher than in men and women develop usually more severe forms of disease. However, since total 

knee replacement is performed in patients with end-stage OA irrespective of gender, we do not 

expect differences in pre-operative outcome.  

Authors’ action: We have performed additional calculation if gender affects preoperative score in the 

KOOS subscales, in particular if the worst possible scores appear more often in women. We did not 

observe such a correlation. However, our sample is too small to expect the statistical significance. We 

could expect that statistically significant difference in seen in the subscale Sports and Recreation 

Function when the study sample includes over 500 patients.  

We have added the following sentence to the Materials and Methods section (Floor/ceiling effects 

chapter) (quote) (page 7):  

“Comparisons of proportions for men and women with the lowest and the highest possible scores 

were evaluated with the McNemar’s test.”  

We have added the sentence to the Results section (Floor/ceiling effects chapter) (quote) (page 13):  

“No differences in the number of patients having the worst or best possible scores related to gender 

were observed.”  

We have also added the following sentence to the Discussion section (quote) (page 22):  

“As we examined a relatively small group of patients which was skewed towards a female population, 

we could expect that it affected the presence of floor and/or ceiling effects in the most sensitive 

domains like the KOOS subscales Sport and Recreation Function and QOL. However, in our study we 

did not observe gender-related differences in proportion of patients having reported the worst and 

best possible scores. In order to assess reliably if such differences exist, an analysis in a study 

sample of at least 500 participants is required.”  

 

The follow-up period is long and may influence the responsiveness scores. This could have been 

addressed in the discussion.  

Authors’ response: Thank you, we agree with this comment. We did not observe that follow-up time 

affected values of ES and SRM.  

Authors’ action: We have added the following sentence to Results section (quote) (page 17):  

“No correlation between ES and SRM and the duration of the follow-up period was observed.”  

And following sentence in the Discussion section (quote) (page 21):  

“Part of the patients examined had a relatively long follow-up period that hypothetically could have 

affected the responsiveness of the KOOS. We did not notice, however, that responsiveness 

depended on the duration of the follow-up time.”  

 

On page 13, line 14, it is suggested that table 2 present pre-operative internal consistency data as 

well as post-operative. It appears however that table 2 on page 26 only contains post-operative data.  

Authors’ response: Thank you for pointing this out. Indeed, Table 2 presents only post-operative data.  

Authors’ action: We have removed the information about pre-operative consistency and revised the 

sentence in to (quote) (page 14):  

“Cronbach's alpha ranged from 0.90 to 0.92, indicating an excellent internal consistency of all 

subscales (Table 2).”  

 

Discussion of the exploratory principal factor analysis could be clearer. It is not clear from the 

discussion of how loading on to one, two or three principal factors influences the validity of the tool. 

The relevance of the percentage variances in each principal factor is not clearly explained. In 

particularly the impact of the findings for the ADL function scale need to be explained.  

Authors’ response: Thank you for pointing this out. We fully agree with this comment. We must admit 

that the factor analysis was poorly written.  

Authors’ action: We have recalculated the exploratory factor analysis in both, the present study and, 
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retrospectively in data from the validation of the KOOS performed in subjects undergoing ACLR (to 

compare the results in the Discussion). We have found some methodological errors in our analysis. 

Then, we have re-written respective chapters concerning the factor analysis. We have added 

following text in Materials and Methods (quote) (page 9-10):  

“The factor analysis is a method designed to determine if the observed variables (items) could be 

explained by a smaller number of latent variables (called factors). Due to the sample size of 68, we 

performed an exploratory factor analysis. Investigations were conducted on all items of the KOOS 

scale with use of principal component analyses with the orthogonal rotation procedure (Varimax). 

According the Kaiser’s criterion,[26] factors with eigenvalue greater than 1 were extracted. The scree 

plot of the correlation matrix of all items was drawn. Factors that appeared over the point where the 

curve bends ("elbow") were considered to be meaningful.[27] An analysis of the factor structure and 

loading was made. Factor loading of 0.4 or above was defined as substantial loading and desirable 

for an item to be significant. The subscale item that had a substantial loading on more than one 

factors (cross-loading), was considered to be "complex", meaning that it had an affinity to two or more 

of the derived factors and it did not describe the same aspect.”  

We have added the following text in the Results section (quote)(page 14-16):  

“The Kaiser-Meyer-Olkin measure of sampling adequacy was middling (0.79), but close to good (≥0.8) 

which suggested the sample was adequate for an exploratory factor analysis. The scree plot 

confirmed the retention of the first five factors. Thus, five factors were sufficient to describe the data. 

This solution accounted for 63.3% of the total variance for the Polish version of the KOOS 

questionnaire (with eigenvalues of 16.6, 3.5, 2.4, 2.3 and 1.9 for respective factors).  

Items S1 and S3-S5 from the subscale Symptoms loaded substantially on the third factor (ranging 

0.45 to 0.78). The S2 item had a substantial loading of the fifth factor. In the case of items S6 and S7, 

a cross-loading of both the third (0.56 and 0.54 respectively) and the fifth factor (0.52 in both items) 

was observed.  

Seven out of 17 items from the subscale ADL Function had a substantial loading on only the first 

factor (ranging between 0.42 and 0.76). Items A1 and A2 had a substantial loading on only the 

second factor (ranging between 0.69 and 0.77 respectively) and item A8 on only the third factor 

(0.44). In all other items, the cross-loading of different combination of factors was observed. Items A6 

and A7 loaded on both the first and the second factor, whereas a cross-loading of the first and the 

third factor was observed in items A3 and A9-A11. Item A5 cross-loaded on the second and the third 

factor. Item A3 (rising from sitting) loaded on three factors: the first, the third and the fifth one (0.40, 

0.42 and 0.43 respectively).  

All items from the subscale Sports and Recreation Function loaded highly on the fourth factor (ranged 

from 0.63 to 0.84). In the SP5 item, a cross-loading of the fifth and the fourth factor (0.63 and 0.41 

respectively) was observed.  

In the subscale Quality of Life, items QOL1 and QOL4 loaded on the fifth factor (0.65 and 0.62 

respectively), item QOL2 loaded on the third (0.42) and QOL3 the second factor (0.68) (data not 

shown).”  

And in the Discussion section (quote)(page 18-19):  

“(…) the Polish version of the KOOS contains five principal factors. This observation is in line with that 

of Roos et al.,[5] who found that the Swedish version of the KOOS loaded on five factors. All items of 

the Polish version of the KOOS questionnaire had a substantial loading of at least one factor. A large 

first eigenvalue (16.6) and much smaller subsequent eigenvalues (3.5 and lower) suggested a leading 

global factor. Indeed, the first factor dominated in 17 items in the subscales Pain and ADL Function. 

While some items loaded on a single factor, other items had association to two, and in the case of the 

A3 item, even three factors, providing evidence of the complex nature of some of the questions. In 

addition, we noticed that the pairs of items that addressed the same activities related to pain (in the 

subscale Pain) and function (subscale ADL Function) such as "walking on flat surface" (P5 and A6), 

"going up and down stairs" (P6 and A1-A2), "sitting or lying" (P8 and A14) and "standing upright" (P9 

and A4), loaded on the same principal factor. In fact, we observed that some patients might have had 

difficulty to distinct between pain and physical functioning in ADL. Apparently, the KOOS subscales 
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Symptoms and Sport and Recreation Function are much more homogenous than ADL Function and 

QOL.”  

“This assessment revealed that the KOOS contained four principal factors. The number of items that 

had an association to more than one factor was even higher than in our present study. However, if we 

ignore the complexity and assume that each item belongs to the factor on which they have the highest 

loading, we recognize that each subscale of the Polish version of the KOOS has its dominant factor in 

both younger subjects undergoing ACLR and elderly patients after TKR.”  

Finally, we have added two references of Kaiser et al.[26] and Cattell et al.[27] referring to exploratory 

factor analysis calculation to the Materials and Methods section, Structural validity chapter.  

 

Overall however the paper presents an thorough analysis of the clinimetric properties of the KOOS for 

a Polish population.  

Authors’ response: We thank the reviewer for the encouraging comment.  

 

Formatting of website citations within the reference list may need to be addressed (see reference to 

COSMIN).  

Authors’ response: Thank you for pointing this out.  

Authors’ action: We have added the DOI numbers to all references that had them. The reference list 

was prepared according to the Instructions for authors/Preparing your manuscript available on 

http://journals.bmj.com/site/authors/preparing-manuscript.xhtml. 

VERSION 2 – REVIEW 

REVIEWER Judith Lane 
Queen Margaret University  
Edinburgh  
United Kingdom 

REVIEW RETURNED 29-Apr-2015 

 

GENERAL COMMENTS Generally a clear and comprehensive study which confirms the 
validity and reliability of the Polish version of the KOOS.  
 
In the first paragraph of the introduction, it is noted that a minority of 
patients do not improve following TKR. The relevance of these 
findings to the current study could have been made clearer.  
 
The limitations of using the SF-36 for purposes of validating the 
KOOS could have been further discussed. There are attempts to 
justify the use of a limited number of domains however the KOOS is 
joint specific whereas the SF-36 is a more global indicator of health. 
It could therefore be argued that some of the domains of the SF-36 
would be affected by co-morbidities whereas the KOOS may not 
reflect this.  
 
Typographic error noted on page 23, line 26, statement not 
statetement  
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