
PEER REVIEW HISTORY 

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

complete a checklist review form (see an example) and are provided with free text boxes to elaborate 

on their assessment. These free text comments are reproduced below.  Some articles will have been 

accepted based in part or entirely on reviews undertaken for other BMJ Group journals. These will be 

reproduced where possible. 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Dental status and incident falls among older Japanese: a 

prospective cohort study 

AUTHORS Hirata, Yukio ; Yamamoto, Tatsuo; Kondo, Katsunori; Misawa, 
Jimpei; Hirai, Hiroshi; Nakade, Miyo; Aida, Jun; Kondo, Naoki; 
Kawachi, Ichiro 

 

VERSION 1 - REVIEW 

REVIEWER Hideo Miyazaki, Professor  
Graduate School of Medical and Dental Sciences, Niigata University, 
Japan  
 
Although there is limitation such as self-reported survey on number 
of teeth and falls experiences, this study is interest in terms of 
additional important information to maintain oral health throughout 
life for supporting QOL in elderlies. 

REVIEW RETURNED 20-May-2012 

 

GENERAL COMMENTS Title: Dental status and incident falls among older Japanese: a 
prospective cohort study  
 
General comments:  
This cohort study was carried out using 1,763 community-dwelling 
Japanese elderly people to explore the relationship between number 
of teeth present and/or chewing ability and incident falls. Authors 
showed by logistic regression models that subjects having 19 or 
fewer teeth but not using dentures had a significantly increased risk 
for incident falls with OR 2.98 (95% CI: 1.34 - 6.62) compared to 
those having 20 or more teeth. The result seems to be reasonable 
when looked at previous reports relative to dentition status – 
physical disability relationship, and occlusal condition – physical 
fitness relationship. Although there is limitation such as self-reported 
survey on number of teeth and falls experiences, I think this report 
may be interest for readers in terms of additional importance to 
maintain oral health throughout life (not only for elderly people) for 
supporting QOL in elderlies. However, I have to point out about 
statistic methodology. 1) Why missing data were involved in each 
variable in Table 2? 2) In general, significant relations to outcome 
(incident falls) should be calculated statistically for each variable. 
Please indicate the results in Table 1. Then please consider to input 
only useful variables for logistic regression analysis in Table 2? 3) 
Authors used 15 independent variables. It is too many because 
number of subjects with outcomes (falls) is only 85 persons. Number 
of subjects with outcomes is generally recommended 10 times more 
than that of variables. That means adequate number of variables 
may be 8 or 9. Authors are recommended to reduce number of 
independent variables according to the results written above 2. If it is 
necessary to reduce more, please consider less impacted variables 
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for outcomes in terms of empirically inconsiderable variables as 
confounding factors.  
 
Other comments:  
1. “few teeth” is included in “less than 20 teeth”. “few teeth” should 
be defined in Methods section. Or to make clear, please use 20+, 5-
19, 0-4, for example?  

 

REVIEWER Yasumasa Akagawa  
Professir and Chair  
Department of Advanced Prosthodontics  
Hiroshima University Graduate School of Biomedical Sciences  
 
I have no Conflicts of Interest. 

REVIEW RETURNED 17-May-2012 

 

GENERAL COMMENTS The authors dealt with a topic regarding the association between 
dental status and falls. The topic is interesting for BMJ readers. 
However, there are some criticisms regarding Materials and 
Methods and Discussion. Suggestions and recommendations are as 
follows.  
 
1: The authors classified dental status as 20 or more teeth, 19 or 
fewer teeth with/without dentures, few teeth with/without dentures. 
“19 or less “ includes all teeth less than 19. Also, “fewer” is not fully 
clarified in terms of number of teeth. Therefore, it is suggested that 
classification is done by some categories of clarified number of 
teeth. Also how many people had dentures in 20 or more teeth 
group? The control group ( I could say) should be 20 or more teeth 
without dentures because it is reported that existence of periodontal 
ligament is important for body balance by Yoshida et al in Int J 
Prosthodont 2009;22:136-139.  
 
2: Discussion is somewhat confused. Fully adjusted logistic 
regression analysis showed that depression is significantly 
associated with falls. It means depression is the independent factor 
for falls. In spite of this clear result, the authors discussed 
depression is a confounding factor. This part should be clearly 
described. The results of dental status with fewer teeth without 
dentures should be also discussed more. Perhaps the group with 
fewer teeth without dentures might be significantly older and/or 
dependent.  
 
3: Inherent limitations of self-reported method should be described in 
Discussion section, although it is done in article summary. 

 

REVIEWER Takayuki Yamaga, DDS, PhD  
Lecturer  
Preventive Dentistry Clinic, Department of Oral Health Control, 
Niigata University Medical and Dental Hospital  
Niigata, Japan  
 
No competing interests 

REVIEW RETURNED 10-May-2012 

 

THE STUDY 1. The study sample should be described in more details. It is not 
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described how 8,123 random samples were chosen.  
2. Although there were replies from 3,471 persons, why were 2,640 
persons merged by ID?  
3. Although fall histories were described as risk-factor for fall 
incidents in Introduction, why were subjects who had fall histories 
excluded from the analyses?  
4. The difference between “having 19 or fewer teeth” and “few teeth” 
is too vague in order to specify a patient's oral condition. I think 
these two should be combined.  
5. The author should show the evidence of how to divide BMI.  
6. "Missing" were adopted as the independent variable of logistic 
regression analyses. Should these be excluded from analyses?  
7. Although female sex was described as risk factor for falls in 
Introduction, this study led to just the opposite result. The author 
should do consideration to this fact. 

 

REVIEWER Richard G Watt  
Professor in Dental Public Health  
UCL  
UK  
 
No competing interests to declare 

REVIEW RETURNED 21-May-2012 

 

GENERAL COMMENTS This is an interesting and well designed study. The paper covers an 
important public health topic which should be of interest to the 
readership of BMJ Open. The AGES cohort provides an excellent 
opportunity to explore this topic. A few points would strengthen this 
paper:  
1. Clarification is needed on the nature of the outcome - more 
justification is needed why multiple falls is the primary outcome.  
2. In the introduction a couple of points need clarification - page 5, 
paragraph 2 - do not follow point on 'exercise that challenge balance 
are effective'. Also penultimate paragraph more details are needed 
to explain how oral health could affect 'body posture'.  
3. I think the authors need to tease out more the differences 
between number of teeth, use of dentures and chewing ability - 
these are all quite different measures and their respective 
association with falls needs careful consideration.  
4. Not clear why outcome measure is not one and multiple falls - 
page 7, paragraph.  
5. The discussion of the possible pathways could be developed 
further especially as the measures are so different in nature.  
6. I would tone down the conclusions on dentures. The provision of 
effective and acceptable dentures is a major clinical challenge 
especially for frail older people. Often new dentures are not worn 
and instead are kept in the top drawer of peoples dressing table!  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

1. The study sample should be described in more details. It is not described how 8,123 random 

samples were chosen.  

Our response: Thank you for your comments. We revised the sentences as below (page 6, lines 19-

24).  

“The sampling frame for the AGES cohort was selected as follows. In 2003, the residential registers of 
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5 municipalities in Aichi prefecture were obtained with the cooperation of city officials. From these 

comprehensive registers, we selected a random sample of one in three citizens aged 65 years or over 

in 4 towns (N=1 281, 1 537, 1 766 and 1 873) and a random sample of 1 666 in a city. They (N=8 

123) were then mailed the baseline questionnaire, inviting them to participate in the AGES cohort 

study.”  

 

2. Although there were replies from 3,471 persons, why were 2,640 persons merged by ID?  

Our response: We apologize for the confusion. We revised the sentences as below (page 6, line 25 – 

page 7, line 4).  

“We mailed a follow-up survey between March 2006 and March 2007 to the 3 471 subjects after 

excluding 510 subjects who died or started receiving insurance benefits due to certified disability 

(N=472), or could not be traced (N=38). 2 640 subjects responded to the follow-up survey (76%), and 

formed the analytic sample for our study.”  

 

3. Although fall histories were described as risk-factor for fall incidents in Introduction, why were 

subjects who had fall histories excluded from the analyses?  

Our response: We excluded individuals with past history of falls because we wanted to examine 

prospectively the risk of incident falls. In addition, there is a theoretical possibility that past history of 

falls might confound the association between number of teeth and risk of future falls, i.e. history of 

falls in the past can be a prior common cause of (a) number of teeth (because some people may 

break teeth when they fall) and (b) past falls predict future falls. For these reasons, we felt it was 

justified to exclude those with fall history at baseline. We added this explanation in the Discussion 

section (page 11, line 24 – page 12, line 4).  

 

4. The difference between “having 19 or fewer teeth” and “few teeth” is too vague in order to specify a 

patient's oral condition. I think these two should be combined.  

Our responses: Thank you for the suggestion; we combined the 2 categories and re-analyzed data 

(page 3, lines 15-16; page 7, lines 23 - page 8, line 1; page 10, lines 7-8; Tables 1 and 2). As a result, 

logistic regression models fully adjusted for all covariates continued to show that subjects having 19 

or fewer teeth but not using dentures had a significantly increased risk for incident falls (odds ratio 

2.50, 95% confidence interval 1.21 to 5.17; P=0.013) compared to those having 20 or more teeth.  

 

5. The author should show the evidence of how to divide BMI.  

Our responses: We followed the classification based on the WHO Expert Consultation. We added the 

citation as reference #24.  

 

6. "Missing" were adopted as the independent variable of logistic regression analyses. Should these 

be excluded from analyses?  

Our responses: Thank you for your comments. We agree that the “missing” category is 

uninterpretable. However, this is often done in order to avoid dropping subjects with missing 

information on multiple covariates (i.e. we sought to avoid the loss of statistical power with a complete 

case analysis). We discuss this in the Method section (page 9, lines 13-15).  

 

7. Although female sex was described as risk factor for falls in Introduction, this study led to just the 

opposite result. The author should do consideration to this fact.  

Our responses: Thank you for pointing this out. Indeed, males were at increased risk of falls in the 

present study, which disagrees with a meta analysis based on people aged 60 or older showing that 

female sex was a risk factor. On the other hand, our study result is also similar to another large study 

of 12684 individuals aged 85 or older. We feel that the association between sex and risk of falls might 

vary according to the study population. Indeed current clinical guidelines for the prevention of falls do 

not include sex as a risk factor, and thus it may not be a settled question. We added the issue in the 

Discussion section (page 12 line 25 – page 13, line 5).  
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Reviewer: 2  

1: The authors classified dental status as 20 or more teeth, 19 or fewer teeth with/without dentures, 

few teeth with/without dentures. “19 or less “ includes all teeth less than 19. Also, “fewer” is not fully 

clarified in terms of number of teeth. Therefore, it is suggested that classification is done by some 

categories of clarified number of teeth. Also how many people had dentures in 20 or more teeth 

group? The control group ( I could say) should be 20 or more teeth without dentures because it is 

reported that existence of periodontal ligament is important for body balance by Yoshida et al in Int J 

Prosthodont 2009;22:136-139.  

Our responses: Thank you for your comments. According to your suggestion (also the same 

suggestion made by reviewer 1), we combined the 2 categories, i. e., those with 19 or fewer teeth with 

dentures were combined with individuals with “few teeth with dentures”. Similarly those with, 19 or 

fewer teeth without dentures were combined with individuals with “few teeth” without dentures. The re-

analyzed data are presented on page 3, lines 15-16; page 7, lines 23 - page 8, line 1; page 10, lines 

7-8; Tables 1 and 2. As a result, logistic regression models fully adjusted for all covariates showed 

that subjects having 19 or fewer teeth but not using dentures had a significantly increased risk for 

incident falls (odds ratio 2.50, 95% confidence interval 1.21 to 5.17; P=0.013) compared to those 

having 20 or more teeth.  

We do not have the data on how many people had dentures in the group with 20 or more teeth. And 

as the reviewer pointed out, “20 or more teeth without dentures” is more appropriate than “20 or more 

teeth with/without dentures”. However, studies show that people usually can eat anything if they have 

at least 20 teeth even they do not have dentures. Therefore, the lack of information of with/without 

dentures in subjects having 20 or more teeth may be negligible. We added the explanation in the 

Discussion section (page 11, lines 17-23).  

 

2: Discussion is somewhat confused. Fully adjusted logistic regression analysis showed that 

depression is significantly associated with falls. It means depression is the independent factor for falls. 

In spite of this clear result, the authors discussed depression is a confounding factor. This part should 

be clearly described. The results of dental status with fewer teeth without dentures should be also 

discussed more. Perhaps the group with fewer teeth without dentures might be significantly older 

and/or dependent.  

Our responses: The sentences about the depression as a confounding factor were deleted.  

The group, “few teeth without dentures” was significantly older than the other groups as the reviewer 

pointed out. However, the fully adjusted logistic regression analysis showed that dental status is 

significantly associated with falls even after age is taken into consideration. No significant association 

was observed between dental status and functional disability during the follow-up period.  

 

3: Inherent limitations of self-reported method should be described in Discussion section, although it 

is done in article summary.  

Our responses: We have described the limitation as follows (page 13, lines 10-19). First, 

measurement of dental status was based on self-report, not based on clinical examination. However, 

the validity and reliability of self-reported number of teeth has been established by multiple studies 

and widely used in epidemiological surveys. For example, validation studies in the United States and 

Japan have reported a high agreement between self-reported and examined number of teeth 

(Pearson’s correlation coefficient: r=0.97, and 0.93, respectively) in 50 community-dwelling individuals 

aged 70 or older and 2 496 subjects with a mean age of 59. Second, self-report of falls may not be 

perfectly accurate. However, the associations with demographic factors and other covariates are in 

the generally expected direction, suggesting that there may be sufficient value in this outcome.  

 

 

Reviewer: 3  
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General comments:  

1) Why missing data were involved in each variable in Table 2?  

Our responses: Thank you for your comments. We agree that the “missing” category is 

uninterpretable. However, this is often done in order to avoid dropping subjects with missing 

information on multiple covariates (i.e. we sought to avoid the loss of statistical power with a complete 

case analysis). We discuss this in the Method section (page 9, lines 13-15).  

 

2) In general, significant relations to outcome (incident falls) should be calculated statistically for each 

variable. Please indicate the results in Table 1. Then please consider to input only useful variables for 

logistic regression analysis in Table 2?  

Our responses: According to the reviewer’s comments, we added results from the univariate logistic 

regression analyses to Table 1. And we inputted only useful variables into the multivariate logistic 

regression analyses (page 9, lines 18-22; page 10, lines 7-8; Table 2). As a result, logistic regression 

models fully adjusted for all selected covariates showed that subjects having 19 or fewer teeth but not 

using dentures had a significantly increased risk for incident falls (odds ratio 2.50, 95% confidence 

interval 1.21 to 5.17; P=0.013) compared to those having 20 or more teeth.  

 

3) Authors used 15 independent variables. It is too many because number of subjects with outcomes 

(falls) is only 85 persons. Number of subjects with outcomes is generally recommended 10 times 

more than that of variables. That means adequate number of variables may be 8 or 9. Authors are 

recommended to reduce number of independent variables according to the results written above 2. If 

it is necessary to reduce more, please consider less impacted variables for outcomes in terms of 

empirically inconsiderable variables as confounding factors.  

Our responses: According to the reviewer’s comments, we inputted only useful variables into 

multivariate logistic regression analyses (page 9, lines 18-22; page 10, lines 7-8; Table 2). As a result, 

logistic regression models fully adjusted for all selected covariates showed that subjects having 19 or 

fewer teeth but not using dentures had a significantly increased risk for incident falls (odds ratio 2.50, 

95% confidence interval 1.21 to 5.17; P=0.013) compared to those having 20 or more teeth.  

 

Other comments:  

1. “few teeth” is included in “less than 20 teeth”. “few teeth” should be defined in Methods section. Or 

to make clear, please use 20+, 5-19, 0-4, for example?  

Our responses: According to the comments from other reviewers (reviewers 1 & 2), we combined the 

2 categories, i.e., people with 19 or fewer teeth with dentures with those who had “few teeth with 

dentures”. The re-analyzed data (page 3, lines 15-16; page 7, lines 23 - page 8, line 1; page 10, lines 

7-8; Tables 1 and 2) showed that subjects having 19 or fewer teeth but not using dentures had a 

significantly increased risk for incident falls (odds ratio 2.50, 95% confidence interval 1.21 to 5.17; 

P=0.013) compared to those having 20 or more teeth.  

 

 

Reviewer: 4  

1. Clarification is needed on the nature of the outcome - more justification is needed why multiple falls 

is the primary outcome.  

Our responses: Multiple times of falls was used in the present study because previous studies have 

found that single fallers are more similar to nonfallers than to recurrent fallers on a range of medical, 

physical and psychological risk factors. We added the explanation in the Method section (page 7, 

lines 15-17).  

 

2. In the introduction a couple of points need clarification - page 5, paragraph 2 - do not follow point 

on 'exercise that challenge balance are effective'. Also penultimate paragraph more details are 

needed to explain how oral health could affect 'body posture'.  

Our responses: Thank you for your comments. We revised the sentence as follows (page 5, line 13). 
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Although exercise programs including balance training are effective, multifactorial fall-prevention 

programs to address these risk factors have not been successful in reducing falls.  

More detail explaining how oral health could affect 'body posture' were added (page 5, line 25 – page 

6, line 3). Proprioceptive receptors of the masticatory muscular system and dentoalveolar ligaments 

provide sensory afferent input, and hence poor dental occlusion may decrease that proprioception, 

thereby interfering with the stability of head posture (and increasing the risk of falling).  

 

3. I think the authors need to tease out more the differences between number of teeth, use of 

dentures and chewing ability - these are all quite different measures and their respective association 

with falls needs careful consideration.  

Our responses: According to the reviewer’s comments, we teased out more the differences between 

number of teeth, use of dentures and chewing ability as follows (page 11, lines 9-16; page 12, lines 

17-24).  

A clinical study showed that dental occlusion affects postural and gaze stabilization because 

proprioceptive receptors of the masticatory muscular system and dentoalveolar ligaments provide 

sensory afferent input, and hence poor dental occlusion may decrease that proprioception and 

interfere with the stability of head posture. Another clinical study showed that denture use improves 

postural swaying. Because using dentures reduced the OR for incident falls in the present study, 

proprioceptive receptors of the masticatory muscular system might be more strongly associated with 

balance function and falls than those of dentoalveolar ligaments.  

Using dentures does not always recover chewing ability. For example, a cross-sectional study 

showed that biting forces among removable partial and complete denture wearers were 35 and 11% 

respectively, when expressed as a percentage of the subjects with natural dentition. These results 

may explain the different associations of dental status and chewing ability with incident falls in the 

present study. When both dental status and chewing ability were simultaneously entered in the fully 

adjusted logistic regression model, only dental status was still significantly associated with incident 

falls (data not shown).  

 

4. Not clear why outcome measure is not one and multiple falls - page 7, paragraph.  

Our responses: Multiple times of falls was used in the present study because previous studies have 

found that single fallers are more similar to nonfallers than to recurrent fallers on a range of medical, 

physical and psychological risk factors. We added the explanation in the Method section (page 7, 

lines 15-17).  

 

5. The discussion of the possible pathways could be developed further especially as the measures 

are so different in nature.  

Our responses: According to the reviewer’s comments, we teased out more the differences between 

number of teeth, use of dentures and chewing ability as follows (page 11, lines 9-16; page 12, lines 

17-24).  

A clinical study showed that dental occlusion affects postural and gaze stabilization because 

proprioceptive receptors of the masticatory muscular system and dentoalveolar ligaments provide 

sensory afferent input, and hence poor dental occlusion may decrease that proprioception and 

interfere with the stability of head posture. Another clinical study showed that denture use improves 

postural swaying. Because using dentures reduced the OR for incident falls in the present study, 

proprioceptive receptors of the masticatory muscular system might be more strongly associated with 

balance function and falls than those of dentoalveolar ligaments.  

Using dentures does not always recover chewing ability. For example, a cross-sectional study 

showed that biting forces among removable partial and complete denture wearers were 35 and 11% 

respectively, when expressed as a percentage of the subjects with natural dentition. These results 

may explain the different associations of dental status and chewing ability with incident falls in the 

present study. When both dental status and chewing ability were simultaneously entered in the fully 

adjusted logistic regression model, only dental status was still significantly associated with incident 
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falls (data not shown).  

 

6. I would tone down the conclusions on dentures. The provision of effective and acceptable dentures 

is a major clinical challenge especially for frail older people. Often new dentures are not worn and 

instead are kept in the top drawer of peoples dressing table!  

Our responses: We agree with the reviewer’s comments, ”The provision of effective and acceptable 

dentures is a major clinical challenge especially for frail older people. Often new dentures are not 

worn”. Therefore, we added words “especially with natural teeth,” to emphasize importance of keeping 

natural teeth (page 13, line 23) and read as ”The primary implication of this study is the importance of 

maintaining dental occlusion, especially with natural teeth, in order to prevent falls among older 

adults.” 

VERSION 2 – REVIEW 

REVIEWER Richard G Watt  
Professor in Dental Public Health  
UCL  
UK 

REVIEW RETURNED 27-Jun-2012 

 

GENERAL COMMENTS The authors have improved the paper in line with the various 
comments from their reviews. I recommend that the paper should 
now be accepted for publication.  

 

REVIEWER Hideo Miyazaki  
Professor  
Division of Preventive Dentistry, Graduate School of Medical and 
Dental Sciences, Niigata University  
Japan 

REVIEW RETURNED 01-Jul-2012 

 

GENERAL COMMENTS Methodology and presenting results that previously I indicated are 
completely revised. Manuscript has improved in correction according 
to other reviewers' comments.   

 

VERSION 2 – AUTHOR RESPONSE 
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