
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) A distribution model of the responses to each depressive symptoms 
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AUTHORS Tomitaka, Shinichiro; Kawasaki, Yohei; Furukawa, Toshiaki 

 

VERSION 1 - REVIEW 

REVIEWER Rob Stewart 
King's College London, UK 

REVIEW RETURNED 20-Jun-2015 

 

GENERAL COMMENTS The paper reports on item score distributions and their patterns for 
the commonly used CES-D instrument. My comments are below, but 
it is important to point out that I am not sufficiently qualified to review 
the more mathematical aspects of the paper.  
 
1. In terms of terminology used, I think most readers will interpret 
'symptom counts' and 'level of symptoms' as numbers of symptoms 
reported, whereas the CES-D (and CIS-R) produce scales for each 
symptom that are then summed to produce a total score. So it would 
be more accurate to refer to 'symptom score' when describing 
output.  
 
2. The authors raise the issue of generalisability across instruments 
at the end of their Discussion. Something that might be worth 
pointing out is that not only do instruments differ in the nature of the 
symptoms enquired about and contributing to total scores, but 
scales also differ between instruments in terms of what sub-scores 
represent (e.g. in the CES-D these ask about frequency of a given 
symptom, whereas others [including the CIS-R] are composites of 
frequency, salience and severity). The approach in this paper is 
therefore interesting, but would need some replicating.  
 
3. Page 8, line 15 - change 'publicized' to 'published'  
 
4. Page 9, line 15 - it would be helpful to reference Table 2 at this 
point, so that readers know where to find text for the CES-D items 
mentioned. 

 

REVIEWER Nicos Middleton 
Cyprus University of Technology, Cyprus 

REVIEW RETURNED 10-Jul-2015 

 

GENERAL COMMENTS General comments  
The manuscript describes a methodological study into the 
mathematical properties of the distribution of each individual item of 
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a widely cross-nationally used and generally established in terms of 
its validity scale of depressive symptomatology, the CES-D. The 
study is important in its own right simply, as the authors also state, 
because there are not many similar studies in the published 
literature (i.e. that have investigated the individual distribution of 
items of such well-known depression scales or other scales for 
mental health symptoms for that matter). An obvious strength of the 
study is also the fact that the analysis is based on a particularly large 
(and representative) sample of the general population in Japan.  
 
In terms of the findings, the authors report that 16 out of the 20 items 
of the CES-D appear to display a common response pattern which 
essentially explain the exponential pattern observed in the overall 
CES-D scores. In contrast, the other 4 items (which incidentally are 
the four positively phrased items in the scale on positive affect for 
which reverse coding is used), do not display the same pattern but 
instead a more uniform response pattern. Figures 1 and 2 are very 
informative and essentially capture the main message of this article.  
 
While the study is very interesting (unique and important in terms of 
the psychometric properties of such self-report scales) in that 
respect and certainly of interest to researchers with similar interest 
(e.g. in scale construction), I am somewhat perplexed in terms of its 
appropriateness for a wider audience. Personally, I feel that while 
methodologically the study does not lack anything and in fact fully 
covers the stated aims, the extent to “essentially, what does all this 
mean in terms of the use of such scales” and “suggestions for future 
research, scale construction and their use in clinical practice” is not 
adequately covered. Especially, since the different response 
patterns in negatively and positively phrased scales is well described 
in the case of other scales as well e.g. the GHQ-12 (Hankins Clinical 
Practice and Epidemiology in Mental Health 2008).  
 
 
Major revisions  
1) pp.5, Introduction: “thus far, the potential mechanisms or 
mediators that contribute to the specific patterns of the total 
depressive symptoms distribution have not been examined”. I am 
not sure the term “mediators” is the right terms in this context. 
“Mechanism” is perhaps a more appropriate term since there is the 
suggestion by the authors that the response scale is to some extent 
the cause of this. Characteristically, and perhaps this is the 
important contribution of this article that should be brought forward, 
the authors suggest (pp.16 as part of the Discussion) that a likely 
explanation for the observed pattern is in fact the response scale 
used in the CES-D which essentially measures both occurrence 
(Rarely Vs Sometimes) as well as degree/frequency (whereas 
Some, Much and More are scores as an interval scale). I personally 
feel, that beyond the mathematical properties of the response 
patterns, this is a message that will appeal more to a more general 
audience.  
2) pp 8, Methods, Subjects: The last paragraph in this section refers 
to the participants in this study (not methods) and should be moved 
to the Results section of the manuscript.  
3) Pp. 12, Discussion: As already mentioned above, the role of the 
reverse coding of the 4 items of positive affect in CES-D in the 
observed pattern (a finding that is consistent in a lot of other scales) 
is not discussed in detail.  
4) Pp 13-14, Discussion, Mathematical model etc: This section 
appears in the Discussion since the authors are essentially purely 
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focusing their discussion on providing the mathematical explanation 
for their findings, which of course is very important. However, this 
might be more appropriate for a Biostatistics journal. I believe that 
the authors of BMJopen might prefer to either see this section in the 
Methods section or as additional material. Even if it stays where is 
currently appears, I still believe that the authors should consider re-
structuring the article, and expand/re-write the Discussion, 
considering providing a “real” (beyond mathematical) interpretation 
of the findings and more importantly implications of their findings in 
terms of future research and the use of self-rated depressive 
symptom scales, especially when it comes to a scale such as the 
CES-D which has been shown again and again in several patient 
and general populations to be a good screening tool for depression.  
 
Other minor revisions  
1) Pp 21, Table 1: The title reads Demographic characteristics of the 
subjects, yet only the age distribution of the participants is presented  
2) Figure 1: Why does only one line appear in 1c (interpersonal 
relations) since there are two items in this dimension  
3) Figure 3: in relation to point 4 above, if whole section 
“Mathematical model etc” is moved to the Methods section, then this 
figure should appear first. 

 

REVIEWER Levente Kriston 
University Medical Center Hamburg, Germany 

REVIEW RETURNED 10-Jul-2015 

 

GENERAL COMMENTS The authors analyzed data on depressive symptoms from over 
30,000 Japanese subjects and identified some specific patterns, 
which they think to be a possible reason for the exponential 
distribution of total depressive symptom severity scores shown in 
previous research. Although the findings are informative, I found it 
rather difficult to follow the interpretation of the authors. The 
approach seems promising, but I think the conclusions in their 
present form are somewhat immature.  
 
Major comments:  
 
1. In general, population-level and individual-level processes are 
mixed in the manuscript (probably unintended). The authors 
describe population-level (interindividual) distributions of specific 
items. However, at several points (e.g. p. 15-16), they argue with 
intraindividual (psychological) phenomena in their explanations. A 
clearer separation of these levels would substantially improve the 
manuscript.  
 
2. The authors did not address the fact that responses to depression 
severity items are interrelated. Without accounting for this, I think 
any finding on the association of the distribution of items and 
composite scores remains speculative.  
 
3. A comparison with existing psychometric perspectives (first of all, 
item-response theory, IRT) would be highly desirable (at least in the 
Introduction and the Discussion; however, empirical IRT analyses 
would be possible and informative as well). If the authors think that 
psychological phenomena are responsible for the observed 
population-level distributions, this should be empirically investigated 
(e.g., by fitting IRT models and examining the obtained parameters).  
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4. The authors introduce a two-parameter model (r and P1) for 
describing the item distributions. These parameters should be 
clearly defined (what they mean) and estimated using the data, 
including a formal assessment of model fit. If they suggest that the 
parameter r is identical across items (apart from positive affect), a 
“common r” model could be compared with a “free r” model. How 
this parametrization relates to common IRT- or factor-analytic 
parametrization, should be discussed (see above).  
 
Minor comments:  
 
5. p. 10; line 29: The sentence stating that “the 4 items in the 
positive affect subscale did not exhibit a specific pattern” is easy to 
misunderstand. In fact, their pattern was specific, i.e. different from 
the pattern of the distributions of the other items. Stating that the 
patterns of these 4 items were different form the rest and showed 
approximately uniform distributions could be more comprehensible.  
 
6. I found it difficult to understand what the authors mean by the 
repeatedly used term “boundary”. A clearer formulation would be 
very helpful.  
 
7. The sections “Mathematical model and crossing at a single 
point…”, “Different patterns with a…”, and “Distribution of the 
positive affect items” describing important findings should be moved 
to the Results instead of reporting in the Discussion.  
 
8. Authorship contributions may be revisited/specified; in the current 
form not all authors seem to fulfill the criteria of the International 
Committee of Medical Journal Editors.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1:  

 

1. The reviewer commented on the terms. We agree with the comment. The manuscripts have been 

revised as follows:  

P 2, line4. P3, line 5 and line6. P5, line 15 and 16. P6, line1, line3, line4, line5, line6, line9. P7, line5. 

P13, line 2. In the text, “symptom severity” and “depressive symptoms” has been replaced by 

“depressive symptom cores”.  

 

2. The reviewer commented that scales differ between instruments in terms of what sub-scores 

represent. We agree with the comment.  

P 21, line 2. In the text, “While item scale of CES-D assesses the frequency of a variety of depressive 

symptoms within the previous week, others (e.g. CIS-R) are composites of frequency, salience and 

severity” is added.  

 

3. P 8, line 5. In the text, “publicized” has been replaced by “published”.  

 

4. P9, line15. In the text, “(as shown in table 2)” has been added as suggested.  

 

Reviewer 2:  

 

1. P5, line 12. The reviewer commented that the term “mediators” is not the appropriate term in this 

context. We agree with the comment. “Mechanisms and mediators” has been replaced by 

 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-2015-008599 on 14 S

eptem
ber 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


“mechanisms.”  

 

2 P10, line 1. The paragraph is moved to the Results section as suggested.  

 

3 P18, line 2. The reviewer commented that the pattern of positive affect is not discussed in detail. We 

agree on the comment. The reviewer also cited the paper which reports that the different response 

patterns in negatively and positively phrased scales result from “method effect”. (Hankins 2008). The 

paper is interesting. However, we think “the result of the wording” is the interpretation of minority. 

Recently, positive affect and negative affect are generally recognized to be two different phenomena. 

Therefore, we discuss the pattern of positive affect in terms of two different phenomena.  

 

We added the sentences as follows. “Recently, because of their relative independence, positive affect 

and negative affect have been commonly recognized two different phenomena that should be studied 

individually. Our results lend credibility to the view that positive affect and negative affect are two 

different phenomena. Although the CES-D score is the composite score of the 20 item scores, it 

would be appropriate to recognize the 16 negative item score and the positive score as different.”  

 

4 P 14. The reviewer commented the section “Mathematical model and crossing at a single point”, 

should be moved to the Methods section or as additional material. After careful consideration, we 

think “Mathematical model and crossing at a single point” should stay in the Discussion section. The 

aim of our paper is to find the mathematical model based on the analysis of the empirical data. The 

mathematical model is not the method of our study, but the interpretation of the main findings. We 

think it is appropriate to interpret the main findings In the Discussion section. We would like to follow 

the guideline (STROBE 2007) which instructs us to summarize key results and give an interpretation 

of results in the Discussion section.  

 

The reviewer also commented that the authors should provide a “real” (beyond mathematical) 

interpretation of the findings in terms of future research and use of self-related depressive symptom 

scales. We agree with the comment and revised the Discussion as suggested.  

 

P15, line 15. We added the interpretation of our findings in terms of item-response theory as follows.  

“Recently, item-response theory which has developed in the field of education has been used to 

evaluate the depressive symptoms scales. In general, Item-response theory assumes that normally 

distributed latent trait underlies performance in a measure. Our results suggest the possibility that the 

distribution of latent trait of depressive symptoms is different from normal distribution.”  

 

P16, line 3. We added the interpretation of the findings as follows.  

“The reason why the distributions of the 16 negative items between “Some” and “Most” followed an 

exponential pattern is not clear. In general, exponential distribution is observed where individual 

variability and total stability are organized together, such as the Boltzmann-Gibbs law and money 

distribution. With respect to individual variability and total stability, the conditions that enable 

exponential distribution could be present in the distributions of the 16 negative items. Further studies 

are needed to clarify the mechanism.”  

 

P18, line 5. We added the interpretations of our findings in terms of the scoring of CES-D.  

“Our results lend credibility to the view that positive affect and negative affect are two different 

phenomena. Although the CES-D score is the composite score of the 20 item scores, it could be 

appropriate to recognize the 16 negative item score and the positive score as different scores.”  

 

P19, line 14. We added the interpretations of our findings in terms of the use of self-rated depressive 

symptom scales.  

“The scores of self-report depression scale can be interpreted in norm-referenced manner. A norm-
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referenced score interpretation compares individual`s scores on the test with the statistical 

representation of a population. One representation of statistical norms is the normal distribution, 

which is adopted as the distribution model of intelligence. The statistical norm is useful to evaluate the 

scores of the individuals in a population and to verify the result of a survey. The present model could 

provide a statistical norm for a self-report depression scale.”  

 

Minor revisions  

 

1 P. 23, Table1. In the title, “Demographic characteristics of subjects” has been replaced by “Numbers 

of subjects, by gender and age group”.  

 

2 P22. Figure Legends, Figure1. “The figure 1c appears one line, because two lines are close.” has 

been added.  

 

3 As explained, we think that “Mathematical model and crossing at a single point” should stay in the 

Discussion section.  

 

Reviewer 3:  

 

#1 P17, line 1. The reviewer commented that population-level and individual-level processes were 

mixed in the manuscript. We agree with the comment. The manuscripts have been revised as follows.  

“First, the population is divided according the presence or absence of the symptom. If the symptom of 

each item is absent, it is regarded as “Rarely.” Next, if the symptom of each item is present, the 

duration of the symptom is quantified and divided into “Some,” “Much,” and “Most.” This two-step 

process increases the possibility that “Rarely” will cover the subjects without the symptom, while each 

of “Some,” “Much,” and “Most” will cover about one-third of the range with the symptom.”  

 

#2 P13, line12. The reviewer commented that accounting for the association of the distributions of 

items and composite scores should be explained in terms of the interrelations of items. We agree with 

the comment. Since the total CES-D score is the composite of all item scores, we should address the 

interrelations of items. However, it is difficult to explain the pattern of the distribution of each item in 

terms of the interrelations of each item. Even today, the interrelations of each item remain unclear.  

 

We added the sentences “Since the total CES-D score consist of each item of the questionnaires and 

the responses to each item are interrelated each other. It has been hypothesized that the 

interrelations of the responses for each item contribute to the distribution of total CES-D score. 

However, the interrelations of the responses for each item are complicated. Further evaluations using 

numerical expressions or a simulation analysis are needed.”  

 

#3 The reviewer suggested us for the empirical item-response theory (IRT) analyses. To the best our 

knowledge, the IRT generally assumes that normally distributed latent trait underlies performance in a 

measure. However, normal distribution does not fit the present data, apparently.  

The purpose of IRT is to provide a framework for evaluating how well individual items on assessments 

work according to the model of latent trait. In short, IRT evaluates the empirical data (item-response) 

based on the theory. Conversely, the purpose of the distribution fitting is to find the theory 

(mathematical patterns) based on the empirical data. The aims of the IRT and the distribution fitting 

are different. After careful consideration, we think the empirical IRT analyses have little to do with the 

distribution fitting for the empirical data.  

 

P15, line16. The reviewer also suggested a comparison between the IRT and our mathematical 

model. Although the comparison between the IRT and our mathematical model is difficult, we added 

the sentences. “Recently, item-response theory which has developed in the field of education has 
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been used to evaluate the depressive symptoms scales. In general, Item-response theory assumes 

that normally distributed latent trait underlies performance in a measure. Our results suggest the 

possibility that the distribution of latent trait of depressive symptoms is different from normal 

distribution.”  

 

#4 P14, line 3.The reviewer commented that two parameters should be clearly defined. We agree with 

the comment. The sentence was revised as suggested. “If the probability of “Some” is represented as 

P1 and the equal ratio among “Some,” “Much,” and “Most” is represented as r.”  

 

The reviewer also suggested us for some analyses for the distribution fitting. These analyses are 

interesting, but there is the point where the difficulty lies. Fitting doe no imply “identical”, but 

“similarity.” The degree of similarity is measured with relative evaluation. Thus, the most important 

part of distribution fitting is testing whether the model fits empirical data better than other models. 

However, no other models have been reported. Therefore, it is difficult to test whether the estimated 

data of the present model fits empirical data better than those of other models. Thus, using graphical 

analysis, we propose the present model as a baseline for improvement. When other researches 

assume another model in the future, they can compare their model with our model easily, because the 

empirical data is presented in table 1.  

 

We added the explanation as follows. P 19, line 7. “In general, the most important part of model 

evaluation is testing whether the model fits empirical data better than other models. However, to the 

best of our knowledge, no other mathematical models for the distributions of depressive symptoms 

have been reported so far. Therefore, it is difficult to test whether the estimated data of the present 

model fits empirical data better than those of other models. Thus, using graphical analysis, we 

propose the present model as a baseline for improvement.”  

 

We think it is difficult to correctly prove or disapprove our model by means of further statistical 

analyses of our data. It depends on whether the findings could be replicated in other surveys.  

 

The reviewer also advised us to discuss how the parametrization relate to common IRT- or factor-

analytic parametrization. As we explained, we think IRT and factor-analytic parametrization have little 

to do with the distribution fitting.  

 

5 P10, line 11 and line 17. We agree with the comment. “Specific” has been deleted.  

 

6 P11, line 6. We agree with the comment. “The word “boundary” refers to that which divides one 

mathematical pattern from another.” is added.  

 

7 The reviewer commented that the sections “Mathematical model and crossing at a single point”, 

“Different patterns with a boundary at “Some”, and “Distributions of the positive affect items” should 

be moved to the Results. In the three sections, we interpret the findings described in the Results. 

According to the guideline of BMJ open (STOBE 2007), in the Discussion, we have to summarize key 

results with reference to study and give a interpretation of results. We think it is appropriate to keep 

the three sections in the Discussion.  

 

8 P21, line 9. The reviewer commented the authorship contributions may be specified. We agree with 

the comment. “Interpretation of data for the work: ST, YK and TF” has been added. 
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VERSION 2 – REVIEW 

REVIEWER Nicos Middleton 
Associate Professor  
Health Research Methodology and Biostatistics  
Cyprus University of Technology  
Limassol, Cyprus 

REVIEW RETURNED 07-Aug-2015 

 

GENERAL COMMENTS (1) the authors refer to "Boltzmann-Gibbs law and money 
distribution" in order to provide an explanation for the observed 
exponential pattern, assuming that what the refer to should be 
common knowledge to a general audience . They should provide 
more details for the reader of the BMJ Open  
 
(2) The authors provided further discussion in terms of the 
interpretation of their findings and suggestions for future research 
,and certainly as a result the manuscript has improved. As the 
authors rightly specify, the results of the study are empirical and 
should certainly be replicated in other surveys. Even though the 
findings of this study do not directly allow inferences with regards to 
the otherwise standard use of CES-D, essentially this is the "real" 
question. Does it mean anything in terms of the way we are using 
these scales currently? While I am not suggesting that the authors 
should attempt to provide such suggestions, as it might be 
unjustified by the aims and character of the study, personally I feel 
that this might be the question that would be of interest to clinicians 
and researchers alike who use these scales.   

 

REVIEWER Levente Kriston 
University Medical Center Hamburg-Eppendorf, Hamburg, Germany 

REVIEW RETURNED 13-Aug-2015 

 

GENERAL COMMENTS In general, they amended the text with some minor points (mainly in 
the Discussion) without performing a major revision of their report. I 
think they managed to improve their manuscript to some degree, 
and their responses to the reviewers’ comments are very helpful. 
Still, I think two major points that would require further attention have 
remained:  
 
1. On IRT models: Claiming that IRT is not indicated due to the fact 
that the underlying latent trait in the analyzed sample may not be 
normally distributed (based on the observed non-normal distribution) 
is somewhat unlucky. Normally distributed latent traits can easily 
produce non-normally distributed data (e.g., by non-symmetric 
category thresholds or by the presence of more than one latent trait). 
In my opinion, the observed item distributions could be modeled by 
a) the distribution of one (or more; e.g., negative and positive 
affects) latent trait in the sample and b) the measurement model 
underlying item responses (i.e., the connection between the latent 
trait and the observed items). Both could be estimated in a single 
step using IRT, in which accounting for item associations would be 
also straightforward. Even if the authors do not perform these 
analyses, they should at least discuss the possibility of addressing 
their research question with this approach in detail. A main 
advantage of IRT would be the separation between the 
epidemiological part (distribution of features in a population) and the 
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measurement part of the model, which is confusingly mixed in the 
current manuscript. The IRT approach is widely applied and would 
be somewhat less speculative than the explanations that the authors 
discuss (Boltzmann and money distributions). Usually, researchers 
use IRT the gain knowledge on the measurement part of model. 
Expanding its usage to epidemiological questions (like the one 
reported in the manuscript) would be quite promising.  
 
2. On the authors’ model: The parameters (P1 and r) should be 
defined regarding their content (the authors provide a mathematical 
definition in the revised manuscript). What do these parameters say 
about the population, symptom and/or measurement instrument that 
they describe? I have to disagree with the authors’ argumentation 
against estimating P1 and r empirically. Even a graphical 
comparison would be helpful to compare model-based estimates 
with the observed proportions, without any model comparison. If 
future research should be able to build upon the findings of the 
presented study, at least the central parameters (P1 and r for each 
item) should be estimated and presented. Otherwise, it remains 
unclear how the model proposed by the authors fits even their own 
data.  
 
It should be noted that both steps (some form of psychometric 
testing and some form of quantitative model parameter estimation) 
have been performed in several studies that are cited by the authors 
(e.g., references 13 to 16 of the revised manuscript). In my opinion, 
they would improve the manuscript substantially. However, I leave it 
to the editor to assess to which degree he considers a further 
revision necessary.  

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer 2:  

 

(1) P16, line 9. The reviewer commented that more details for Bolzmann Gibbs law should be 

provided for the reader of the BMJ Open. We agree on the comment. We added the sentences as 

follows.  

“The Boltzmann formula shows the relationship between entropy and the number of ways the 

molecules of a thermodynamic system can be arranged. From the view point of the Bolzmann 

formula, Dragulescu et al. suggested that any conserved quantity in a big statistical system has an 

exponential probability distribution in equilibrium.”  

 

(2) The reviewer expressed his opinion on our paper. The comment was valuable and important. 

Since the comment of reviewer did not demand to revise the manuscript, we did not change the 

manuscript with regard to this opinion.  

 

Reviewer: 3  

 

1. The reviewer suggested us for the item-response theory (IRT) analyses. IRT analyzes empirical 

data (item-response) on the basis of the mathematical model which assumes that a normally 

distributed latent trait underlies performance on a measure. Since academic achievement is assumed 

a normal distribution, IRT is widely used in education to calibrate and evaluate items in tests.  

On the other hand, the purpose of our study is to find the mathematical pattern of the empirical data 

without a priori assumption. After careful consideration, we think IRT analysis may divert us a bit from 

the main subject of the paper.  

The reviewer commented that normally distributed latent traits can easily produce non-normally 
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distributed data. The interpretation of the reviewer is interesting. However, we think the interpretation 

of the reviewer is valid on the condition that the latent trait of depressive symptoms is normally 

distributed. To the best our knowledge, no evidence for the normally distributed latent trait of 

depressive symptoms has been reported so far. However, many researchers have applied IRT to the 

analysis of depressive symptom scales regardless of the distributions of the manifest variables. The 

aim of our study is not to interpret the empirical data on the basis of the assumption that the normally 

distributed latent trait exists in the depressive symptoms, but to find the distribution pattern of the 

item-response without a priori assumption.  

P16, line 1. As the reviewer suggested addressing our research question with IRT in detail, we added 

the sentences as follows. “However, to the best our knowledge, no evidence for the normally 

distributed latent trait of depressive symptoms has been reported. Our results suggest the possibility 

that the distribution of latent trait of depressive symptoms could be exponential distribution.”  

 

 

2 The reviewer commented as follows. “The parameters (P1 and r) should be defined regarding their 

content (the authors provide a mathematical definition in the revised manuscript). What do these 

parameters say about the population, symptom and/or measurement instrument that they describe?”  

In the manuscript, we have defined the probability of “Some” as P and the equal ratio among “Some,” 

“Much,” and “Most” as r. However, the reviewer demanded further definitions. It is difficult for us to 

define the parameters in terms of the population, symptom and/or measurement instrument. 

Generally speaking, we think one definition may be enough to explain the parameters.  

 

The reviewer commented that the central parameters (P1 and r for each item) should be estimated 

and presented because it remains unclear how the model proposed by the authors fits even their own 

data. The comment is important, but there is a problem. Fitting does not have a test of a model in the 

sense of testing a null hypothesis. Fitting is evaluated with relative evaluation. It is difficult to judge 

how the model fit the data without a comparison with other models. Furthermore, there is the trade-off 

between the goodness of fit of the model and complexity of the model. Our model has only two 

parameters. If we choose the model with three parameters, the model will fit the present data more. 

However, increasing the number of the parameters of the model raises the possibility of overfitting. 

Since this is the preliminary study, we propose the simple model.  

We think it is difficult to verify the fitting of our model by means of further analyses of our data. It 

depends on whether the findings could be replicated in other surveys. The most important part of 

mathematical modeling is testing whether the model fits other empirical data.  

P 20, line 1. To explain the difficulty of fitting, we added the sentences as follows. “Thus, using 

graphical analysis, we propose the simple model that consists of only two parameters as a baseline 

for improvement. In general, there is the trade-off between the goodness of fit of the model and 

complexity of the model.”  

 

Minor points  

 

Acknowledgements. P22, line 3.  

In the text, “and Dr. Shinji Sakamoto for helpful advices” has been added.  

 

Data sharing statement. P22, line 1 from the bottom.  

The sentence has been changed to “No additional data available.” 

 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-2015-008599 on 14 S

eptem
ber 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/

