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VERSION 1 - REVIEW 

REVIEWER David Felson 
Boston university 

REVIEW RETURNED 07-Jul-2012 

 

GENERAL COMMENTS This paper from the ROAD study suggests that cognitive impairment 
may increase the risk of incident radiographic knee OA.  
 
1. Please remove the reference to metabolic syndrome and OA in 
the introduction or note that it is found in the ROAD study and not 
necessarily in other studies.  
2. The x-rays appear to be have been done carefully and in a 
standardized fashion. Were the knees fully extended or were 
subjects asked to flex their knees?  
3. Was the reader for the 2nd radiographs the same as the reader 
for the 1st? And were the radiographs read paired? (generally, it is 
difficult to tell if a person has developed knee OA unless one 
compares earlier and later radiographs). There are different versions 
of the Kellgren and Lawrence grades. It would be helpful to note 
whether only osteophytes were required or joint space narrowing 
also.  
4. There is no a priori reason to believe that cognitive impairment 
would be related to knee osteoarthritis. It is not clear how convincing 
or compelling this question is without a biological rationale.  
5. On page 10, line 44, I believe the authors mean to use the word 
‘dependent’ and not ‘objective’.  
6. The results are ultimately based on small numbers . The 
cumulative incidence of OA is around 10% and 75 persons had 
cognitive impairment so that the expected number with OA would be 
7.5 persons (10% of 75). The incidence was obviously greater than 
that but we need to be given the actual number of those with 
cognitive impairment who got OA. The results would be more 
reassuring if there were larger numbers either at risk or with disease.  
7. This reviewer does not agree that any consistent relationship has 
been seen between physical activity and OA. The authors are citing 
evidence about exercise as a treatment for symptomatic 
osteoarthritis, not evidence about activity as a cause of radiographic 
OA. Physical activity as a risk for OA has been extensively studied 
but findings are not consistent. There are studies showing no effect 
(Felson et al; Hootman et al, 2003); others showing an increased 
risk with activity (McAlindon et al, Am J Med; Blair et al) and yet 
others showing protective effects (Roos and Dahlberg, Arthritis 
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Rheum 2005; Hart et al). It is hard to invoke physical activity as the 
explanation here.  
8. Do the authors have information on knee pain? How many of 
these participants had symptomatic osteoarthritis? 

 

REVIEWER Daniel McWilliams PhD  
Post-doctoral research fellow  
Academic Rheumatology  
University of Nottingham  
UK  
 
Currently funded by Pfizer Ltd 

REVIEW RETURNED 16-Jul-2012 

 

GENERAL COMMENTS This is a well-executed study in the ROAD cohort, which is a well-
characterised cohort of Japanese people. Like other manuscripts 
describing the ROAD cohort, it is clearly written and described. My 
main concern is that there is no obvious pathway between MCI and 
knee OA.  
 
I do not have a problem with the publication of these unlikely data, 
but I expect the findings to be discussed very cautiously. A causal 
relationship appears improbable at the moment, and this should be 
emphasised from Title and Abstract until the end of the Discussion.  
 
If MCI and knee OA are associated, then I would expect them to 
also be associated at baseline within the ROAD cohort. I would like 
the authors to present to cross-sectional data at baseline in this 
manuscript. I presume that an association exists at baseline; 
otherwise why would this research question be examined?  
 
I would like to see all references to MCI "causing" knee OA removed 
from the manuscript. At this moment in time I am prepared to accept 
the predictive association between MCI and future knee OA, but a 
common pathway still seems to be the most-likely explanation.  
 
The discussion of the manuscript has been written very carefully, 
without too many hyperbole. However, a recommendation that 
reducing MCI will reduce knee OA prevalence remains in the 
Discussion. This should be re-written. The authors do a good job of 
providing possible explanations for a link between MCI and knee 
OA. Both age and BMI appear to be powerful predictors of both 
conditions. If anything, I would like to see the discussion of common 
pathways to MCI and knee OA extended in the Discussion (although 
I appreciate that the manuscript is fairly long already). The people 
with MCI differed in most aspects from those without MCI. The 
possibility of confounding seems strong to me.  
 
I would also like to see a discussion about whether bias during 
selection could have contributed to the reported association.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer #1: David Felson, Boston University  

 

We thank you, Professor Felson, for your careful review of our manuscript and appreciate your 
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suggestions for its improvement.  

 

1. Please remove the reference to metabolic syndrome and OA in the introduction or note that it is 

found in the ROAD study and not necessarily in other studies.  

Response: According to your suggestion, we have removed the description of the association 

between metabolic syndrome and KOA in the Introduction.  

 

2. The x-rays appear to be have been done carefully and in a standardized fashion. Were the knees 

fully extended or were subjects asked to flex their knees?  

Response: In the ROAD study, all participants underwent radiographic examination of both knees 

using an antero-posterior view with weight-bearing and foot map positioning. Fluoroscopic guidance 

with a horizontal antero-posterior x-ray beam was used to properly visualize the joint space.  

We have added this description in the Methods. (page 9, lines 159-162)  

 

3. Was the reader for the 2nd radiographs the same as the reader for the 1st? And were the 

radiographs read paired? (generally, it is difficult to tell if a person has developed knee OA unless one 

compares earlier and later radiographs). There are different versions of the Kellgren and Lawrence 

grades. It would be helpful to note whether only osteophytes were required or joint space narrowing 

also.  

Response: The reader for both 1st and 2nd radiographs was same. These radiographs were read in 

pairs. Since we found our description of the X-ray assessment insufficient, we added the following 

description in the Methods section:  

Knee radiographs obtained at baseline and follow-up were read in pairs without knowledge of the 

participant’s clinical status by a single well-experienced orthopaedist (SM), and the Kellgren/ 

Lawrence (K/L) grade was defined using the K/L radiographic atlas for overall knee radiographic 

grades. To evaluate the intraobserver variability of the K/L grading, 100 randomly selected 

radiographs of the knee were scored by the same observer 1 month after the first reading. One 

hundred other radiographs were also scored by 2 experienced orthopaedic surgeons (SM and HO) 

using the same atlas for interobserver variability. The intra- and intervariabilities evaluated for K/L 

grade (0–4) were confirmed by kappa analysis to be sufficient for assessment (κ = 0.86 and κ = 0.80, 

respectively) (page 10, lines 176-186).  

Regarding the measurements of osteophytes and joint space narrowing, the baseline values are 

available, but the follow-up values still need to be obtained. Therefore, we could not present the 

results in the current study, unfortunately. We have described this in the Discussion section as 

follows:  

A computer-assisted diagnostic system for measurement of minimum joint space width and area of 

osteophytosis is currently under development26; this will measure the severity of KOA using 

quantitative parameters, and allow us to establish a more accurate assessment of the association 

between MCI and the development of OA, and facilitate early prevention of disability (page 18, lines 

372–377).  

 

4. There is no a priori reason to believe that cognitive impairment would be related to knee 

osteoarthritis. It is not clear how convincing or compelling this question is without a biological 

rationale.  

Response: As you suggested, and in relation to Reviewer 2's comments #1 and #4, it is certain there 

is little possibility of a direct pathway between MCI and occurrence of KOA. In the Discussion section, 

we firstly indicated the effect of subclinical inflammation in both MCI and KOA; however, there was no 

significant association between CRP and MCI, and KOA in the present study. Then, we considered 

MCI as a confounder of the hidden risk factors for KOA. As a candidate for hidden risk factors, we 

indicated metabolic risk factors, which have been reported in relation to both MCI and KOA. The 

multivariate logistic regression showed that both MCI and metabolic risk factors, such as 

hypertension, raised the risk of onset of KOA significantly and independently. There might be a direct 
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or indirect pathway between cognitive impairment and onset of KOA, although there might be other 

hidden confounders, such as nutrition-related factors. We have discussed this in the Discussion 

section (pages 16 and 17, lines 328–360).  

 

5. On page 10, line 44, I believe the authors mean to use the word ‘dependent’ and not ‘objective’.  

Response: We have now used the word ‘dependent’ instead of ‘objective’ in the multivariate analysis. 

We have also changed ‘explanatory’ to ‘independent’. (page 11, line 201, page 11, line 202)  

 

6. The results are ultimately based on small numbers. The cumulative incidence of OA is around 10% 

and 75 persons had cognitive impairment so that the expected number with OA would be 7.5 persons 

(10% of 75). The incidence was obviously greater than that but we need to be given the actual 

number of those with cognitive impairment who got OA. The results would be more reassuring if there 

were larger numbers either at risk or with disease.  

Response: As we stated in Table 2, in the population at risk for KOA occurrence, in total, 11 

individuals had MCI. Because a large number of participants had KOA with KL grade ≥ 2 at the 

baseline, we should exclude them from the population at risk for the analysis of occurrence of KOA. 

Therefore, the total number of participants at risk was 728, which seemed considerably small for the 

analysis. However, the MMSE analysis was performed in all participants at the same time, and we 

found that the higher the MMSE scores were, the lower was the KOA occurrence. We thought that our 

results for MMSE scores and occurrence of KOA, and MCI prevalence and occurrence of KOA were 

inconsistent. However, we agree that the absolute number of MCI cases diagnosed by MMSE among 

the population at risk for new KOA detection was considerably small. So we have stated this as a 

limitation in the Discussion:  

Further, the small proportion of the population with MCI at risk for KOA onset detection might raise the 

bias in the results of the study (page 18, lines 377-378).  

 

7. This reviewer does not agree that any consistent relationship has been seen between physical 

activity and OA. The authors are citing evidence about exercise as a treatment for symptomatic 

osteoarthritis, not evidence about activity as a cause of radiographic OA. Physical activity as a risk for 

OA has been extensively studied but findings are not consistent. There are studies showing no effect 

(Felson et al; Hootman et al, 2003); others showing an increased risk with activity (McAlindon et al, 

Am J Med; Blair et al) and yet others showing protective effects (Roos and Dahlberg, Arthritis Rheum 

2005; Hart et al). It is hard to invoke physical activity as the explanation here.  

Response: You are absolutely correct that it is inconsistent with the association between physical 

activity and radiographic OA. So, we have removed the text indicating that physical inactivity caused 

by dementia might contribute to onset of KOA.  

 

8. Do the authors have information on knee pain? How many of these participants had symptomatic 

osteoarthritis?  

Response: We have information on knee pain. In the baseline report of the ROAD study, we had 

described that in 15.8% of men, and 31.8% of women with age 60 and older, radiographic KOA was 

diagnosed as symptomatic KOA (Muraki et al. Osteoarthritis Cartilage 2009;17: 1137-43.). However, 

in the follow-up analysis, we have not yet provided the information on knee pain. Therefore, we have 

revised the term ‘KOA’ to ‘radiographic KOA’ in the title, abstract, and main text.  

 

 

Reviewer #2: Daniel McWilliams PhD  

Post-doctoral research fellow  

Academic Rheumatology  

University of Nottingham  

UK  

Currently funded by Pfizer Ltd  
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We thank for Dr McWilliams for his kind comments, which have helped improve our manuscript.  

 

This is a well-executed study in the ROAD cohort, which is a well-characterised cohort of Japanese 

people. Like other manuscripts describing the ROAD cohort, it is clearly written and described. My 

main concern is that there is no obvious pathway between MCI and knee OA.  

 

1). I do not have a problem with the publication of these unlikely data, but I expect the findings to be 

discussed very cautiously. A causal relationship appears improbable at the moment, and this should 

be emphasised from Title and Abstract until the end of the Discussion.  

Response: As you suggested, and in relation to Reviewer 1's comment #4, it is certain there is no 

obvious pathway between MCI and KOA. And it is also not very clear whether MCI causes knee OA. 

According to your advice, we have modified all the text in the manuscript that seemed to imply an 

obvious pathway between MCI and KOA.  

 

2). If MCI and knee OA are associated, then I would expect them to also be associated at baseline 

within the ROAD cohort. I would like the authors to present to cross-sectional data at baseline in this 

manuscript. I presume that an association exists at baseline; otherwise why would this research 

question be examined?  

Response: Thank you for your useful advice. According to your advice, we have added cross-

sectional data at baseline, regarding prevalence of KOA with and without MCI in Table 1. It shows 

that the prevalence of KOA among individuals with MCI was significantly higher than that in 

individuals without MCI in the total population and in the female population. We have described this in 

the Results. (page 12, lines 232-236)   

 

3). I would like to see all references to MCI "causing" knee OA removed from the manuscript. At this 

moment in time I am prepared to accept the predictive association between MCI and future knee OA, 

but a common pathway still seems to be the most-likely explanation.  

Response: We searched for studies on dementia and KOA using both Japanese and English search 

engines, but we could not find any references to MCI 'causing' KOA. Therefore, we have stated in the 

Discussion that the relationship between KOA and dementia has not been examined (page 15, 

paragraph 2, lines 311-312).  

 

4). The discussion of the manuscript has been written very carefully, without too many hyperbole. 

However, a recommendation that reducing MCI will reduce knee OA prevalence remains in the 

Discussion. This should be re-written. The authors do a good job of providing possible explanations 

for a link between MCI and knee OA. Both age and BMI appear to be powerful predictors of both 

conditions. If anything, I would like to see the discussion of common pathways to MCI and knee OA 

extended in the Discussion (although I appreciate that the manuscript is fairly long already). The 

people with MCI differed in most aspects from those without MCI. The possibility of confounding 

seems strong to me.   

Response: According to your advice, firstly, we changed ‘Our results suggest that prevention of MCI 

would be most useful in reducing the likelihood of onset of OA of the knee.’ in the Discussion into 

‘Prevention of MCI may be useful in preventing the occurrence of KOA and subsequent disability, 

while further investigation is needed to clarify whether such causalities were caused by direct or 

indirect associations.' in the Conclusion (page 18, lines 391-393).  

Regarding the common pathways to MCI and knee OA, we firstly eliminated the previous hypothesis 

that physical inactivity would affect MCI and future KOA, according to reviewer 1's advice. First, we 

indicated the effect of subclinical inflammation in both MCI and KOA; however, there was no 

significant association between CRP and MCI, and KOA. Next, we considered MCI as a confounder 

of the hidden risk factors for KOA. As a candidate of hidden risk factors, we indicated the metabolic 

risk factors that had been reported in relation to both MCI and KOA. Multivariate logistic regression 
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showed that both MCI and metabolic risk factors, such as hypertension, raised the risk of onset of 

KOA significantly and independently. There might be a direct or an indirect pathway between 

cognitive impairment and onset of KOA, but there might be other hidden confounders, such as 

nutrition-related factors. We have discussed this in the Discussion section (pages 16 and 17, lines 

328–360).  

 

5). I would also like to see a discussion about whether bias during selection could have contributed to 

the reported association.  

Response: Regarding the selection bias for the recruitment of participants at the establishment of the 

cohort, we had already made the following points:  

To confirm whether the participants of the ROAD study are representative of the Japanese 

population, we compared the anthropometric measurements, and frequencies of smoking and alcohol 

drinking between the participants and the general Japanese population. The values for the general 

population were obtained from the report on the 2005 National Health and Nutrition Survey conducted 

by the Ministry of Health, Labour and Welfare, Japan. The mean BMI (standard deviation) of men in 

the age groups of 40s, 50s, 60s, 70–74, 75–79 and 80 years or older as reported in the National 

Health and Nutrition Survey were 23.99 (3.27), 23.74 (3.07), 23.75 (2.94), 23.68 (3.18), 23.31 (3.04) 

and 22.27 (2.64), respectively, while those of women were 22.44 (3.49), 23.06 (3.37), 23.54 (3.66), 

23.16 (3.42), 23.42 (3.53) and 22.50 (3.97), respectively. In the ROAD study, the mean BMI in the 

case of men in identical age-strata was 24.50 (4.36), 23.58 (2.90), 23.78 (3.16), 23.08 (2.82), 22.81 

(2.86) and 22.62 (2.90), and in the case of women it was 21.92 (4.08), 23.04 (3.29), 23.31 (3.21), 

23.44 (3.46), 22.96 (3.66) and 22.21 (3.16), respectively. No significant differences were identified 

between our participants and the total Japanese population, except that the male participants aged 

70–74 years in the ROAD study were significantly smaller in terms of body structure than the overall 

Japanese population (p < 0.05). (Yoshimura N, et al. J Bone Miner Metab 2009;27:620-8.) We had 

already published the above-mentioned data and cited the manuscript in reference #11, so we did not 

note these in the Methods section in the present article.  

As another selection bias, we should consider withdrawal bias. Although we tried to invite all 

participants at the baseline to the 2nd visit, 18.1% of the subjects could not attend the 2nd survey. 

Most of the reasons for dropping out were illness, followed by death, which seemed to be 

unavoidable. We rather think the follow-up rate (81.9%) seems to be high, as we described it in the 

strengths and limitations and Discussion section (page 18, lines 380-382) . 

VERSION 2 – REVIEW 

REVIEWER Daniel McWilliams  
University of Nottingham 

REVIEW RETURNED 12-Sep-2012 

 

GENERAL COMMENTS I have read the authors' response letter and I have looked at the 
alterations made to the manuscript. I am happy with their responses 
to my comments. However, I must ask for one further minor revision.  
 
The new section in the Discussion that describes analysis of 
components of the metabolic syndrome belongs in the Results.  
 
Otherwise, I do not have any more comments.  
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VERSION 2 – AUTHOR RESPONSE 

Reviewer #2: Daniel McWilliams PhD  

Post-doctoral research fellow  

Academic Rheumatology  

University of Nottingham  

UK  

Currently funded by Pfizer Ltd  

 

I have read the authors' response letter and I have looked at the alterations made to the manuscript. I 

am happy with their responses to my comments. However, I must ask for one further minor revision.  

 

The new section in the Discussion that describes analysis of components of the metabolic syndrome 

belongs in the Results.  

Response to reviewer 2): We thank Dr McWilliams for the kind comments, which have helped us 

improve our manuscript.  

On the basis of your advice, we moved the description of the analysis of metabolic syndrome 

components and, in addition, CRP levels from the Discussion section to the Results section. (page 

14, line 290 – page 15, line 320)  

We have also revised the Discussion section in accordance with the above-mentioned results. (page 

17, line 348 to page 18, line 377) 
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