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TITLE (PROVISIONAL) The Association between Meteorological Factors and Bacillary 
Dysentery Incidence in Chaoyang City, China: An Ecological Study 

AUTHORS Zhao, Yang; Zhu, Yaxin; Zhu, Zhiwei; Qu, Bo 

 

VERSION 1 - REVIEW 

REVIEWER Junni Wei 

Shanxi Medical University，China 

REVIEW RETURNED 19-Jul-2016 

 

GENERAL COMMENTS There are some suggestions to be considered for the authors.  
1.The design method should be an ecological study rather than the 
structural equation modeling (SEM).  
2.SEM is an generalized linear model in fact, whether the data in 
your study fit to the linear analysis.  
3. Figure 2 showed a long-term decreasing trend on the incidence of 
bacillary dysentery from 1981 to 2010. However, the temperature in 
the earth shows a increasing trend, the distribution of annual 
incidence of bacillary dysentery is not consistent with the changes of 
temperature from ecological angle. The author need to explain the 
phenomenon.  
4. Limitations should be added in the discussion, specially the 
weakness of ecological study. 

 

REVIEWER Yuanyuan Xiao 
Division of Epidemiology and Health Statistics  
School of Public Health  
Kunming Medical Univeristy  
China 

REVIEW RETURNED 31-Jul-2016 

 

GENERAL COMMENTS This manuscript discussed associations between meteorological 
factors, typically, temperature, humidity, sunshine, airflow and the 
incidence of Bacillary Dysentery (BD) by using structural equation 
model (SEM) in the setting of a northeast Chinese city. Obviously, 
this study has certain novelty, for it is actually the first study which 
endeavors to reveal this expanded and complicated association 
network by using SEM. However, I have the following major and 
minor considerations.  
 
Major:  
1. When fitting SEM, it seems to me that the strategy the authors 
adopted was, for every meteorological index, like air temperature, 
they treated it as independent variable, which means that they 
assumed observations of this variable are independent to each 
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other. However, in my opinion, both the meteorological indexes and 
BD incidence can hardly be regarded as independent in time 
dimension. Because usually the phenomenon of autocorrelation 
exists in those variables, that means observations of those variables 
are to some degree dependent to each other. As independency is a 
vital precondition for the application of SEM, once the independency 
assumption is violated, using SEM can only get biased estimations. 
Please consider how to adjust for this autocorrelation.  
2. Some characteristics of the SEM the author presented should be 
reconsidered. For example, average maximum and minimum air 
temperature, average maximum ground temperature and so forth 
are all indexes of temperature only except for that the measuring 
settings changed. Thus, in my opinion, temperature should not be 
treated as a latent variable. It is actually measurable. And this 
opinion can be partly supported by the results of the final SEM 
model the authors presented. As we can see in figure 4, the 
correlations between 6 observed temperature indexes and the latent 
variable “temperature” all approximated to 1, which indicates an 
absolute correlation. The situation is comparable to both humidity 
and sunshine.  
 
 
Minor:  
1. Figure 3, in the hypothesized SEM, “airflow” was a latent variable, 
but in the final SEM, the authors did not include this latent variable, 
please briefly describe the rationale of its exclusion.  
2. Page 10, the results section, could the authors briefly explain the 
reason for choosing 1 month as the lag period.  
3. It will be much better to summarize factor loads information based 
on final SEM fitting results into a short table to facilitate the reading.  
4. The authors mentioned that they have normalized the distribution 
of BD incidence before the fitting of SEM, which is proper and 
essential, but except for this, please also check for the normality of 
other variables.  
5. Based on study results, possible intervention measures should be 
discussed, along with major limitations of the study.  
6. Some grammatical and typing errors have been spotted. Please 
proofread the manuscript carefully.   

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

1.The design method should be an ecological study rather than the structural equation modeling 

(SEM).  

Re: Thank you for your constructive advice. We have changed the title to “The Effects of 

Meteorological Factors on the Incidence of Bacillary Dysentery in Chaoyang City, China: An 

Ecological Study”. And the design was also changed to ecological study. Thank you once again.  

2.SEM is an generalized linear model in fact, whether the data in your study fit to the linear analysis.  

Re: Thank you very much for your valuable advice. It is really true as you suggested that the data 

fitting to the linear analysis should be a prerequisite for conducting SEM. We have tested the data 

according to your suggestions, and the results showed that our data were fit to the linear analysis. We 

have stated this in the manuscript. Thank you once again for your kindly comments.  

3.Figure 2 showed a long-term decreasing trend on the incidence of bacillary dysentery from 1981 to 

2010. However, the temperature in the earth shows a increasing trend, the distribution of annual 

incidence of bacillary dysentery is not consistent with the changes of temperature from ecological 

angle. The author need to explain the phenomenon.  

Re: Thank you very much for your constructive suggestion. In our study, we found a positive 
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correlation between the temperature factor and incidence of bacillary dysentery. This finding is 

consistent with other studies on bacillary dysentery, as well as studies on other food borne diseases 

such as salmonellosis and typhoid fever. However, the incidence of bacillary dysentery was not only 

influenced by the temperature, but it also was related to other factors, such as economical status and 

hygiene. Along with the improvement of life quality and health consciousness of people in China, 

public health interventions on improving sanitary conditions have drawn more and more attention. 

Thus, some infectious diseases incidence have shown a continuous decline trend, including bacillary 

dysentery. This may be the reason why the distribution of annual incidence of bacillary dysentery is 

not consistent with the changes of temperature. Our results may suggest that bacillary dysentery 

would be apt to happen in the environment with high temperature.  

4. Limitations should be added in the discussion, specially the weakness of ecological study.  

Re: Thank you for your constructive advice. Our study had some limitations. Firstly, the study was 

conducted in only one Chinese city, which may partly limit the representation of this study sample. 

Further studies in more areas of China will determine whether these findings can be generalized. 

Secondly, using cross-sectional data in ecological study limited us to confirm the causal relationship 

and control the confounding factors. We have added the limitation in the discussion according to your 

suggestion. Thank you once again.  

Other changes:  

1. Figure 2: We are very sorry the incorrect writing of Y-axis unit. And we have made correction. 

Thank you very much.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Reviewer: 2  

1.When fitting SEM, it seems to me that the strategy the authors adopted was, for every 

meteorological index, like air temperature, they treated it as independent variable, which means that 

they assumed observations of this variable are independent to each other. However, in my opinion, 

both the meteorological indexes and BD incidence can hardly be regarded as independent in time 

dimension. Because usually the phenomenon of autocorrelation exists in those variables, that means 

observations of those variables are to some degree dependent to each other. As independency is a 

vital precondition for the application of SEM, once the independency assumption is violated, using 

SEM can only get biased estimations. Please consider how to adjust for this autocorrelation.  

Re: Thank you very much for your constructive suggestion. It is really true as you suggested that 

independency should be a vital precondition for the application of SEM. And we have carried out the 

collinearity diagnostics, and the results showed that the six observed temperature variables were not 

independent to each other. In order to adjust for this, the principal component factor analysis was 

conducted. We extracted 2 factors from these 6 observed variable, which were defined as ground 

temperature and air temperature, respectively. And the results have been re-written. The goodness-

of-fit results of the model showing that RMSEA=0.08, GFI=0.84, CFI=0.88, SRMR=0.06, and the χ2 

value is 231.95 (P=0.0) with 15 degrees of freedom. Temperature and humidity factors had positive 

correlations with incidence of bacillary dysentery, with the factor load of 0.59 and 0.78, respectively. 

The sunshine had a negative correlation with bacillary dysentery incidence, with a factor load of -0.15. 
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Thank you once again for your kindly advice.  

2.Some characteristics of the SEM the author presented should be reconsidered. For example, 

average maximum and minimum air temperature, average maximum ground temperature and so forth 

are all indexes of temperature only except for that the measuring settings changed. Thus, in my 

opinion, temperature should not be treated as a latent variable. It is actually measurable. And this 

opinion can be partly supported by the results of the final SEM model the authors presented. As we 

can see in figure 4, the correlations between 6 observed temperature indexes and the latent variable 

“temperature” all approximated to 1, which indicates an absolute correlation. The situation is 

comparable to both humidity and sunshine.  

Re: Thank you for your constructive advice. Firstly, in general, the mean was chosen as the important 

measure of meteorological variable to explore its relationship with infectious disease. However, some 

researchers used maximum and minimum variables which could indicate the degree of variation of 

meteorological variables, and thereby makes the results more comprehensive. Therefore, we added 

maximum and minimum temperature of every months as meteorological variables in our study. 

However, we neglect the autocorrelation between these meteorological variables. And the new SEM 

has been conducted after adjusting for this autocorrelation, and the results have been re-written. 

Secondly, as you suggested, the meteorological variables, such as temperature, humidity, and 

sunshine, can be measurable. And regression and correlation analysis have been used to study the 

association between these variables and bacillary dysentery incidence in previous studies. However, 

the effects of meteorological variables on the incidence of bacillary dysentery were not 

comprehensively analyzed as an all-inclusive model in previous studies. So we used structural 

equation modeling (SEM) to clearly quantify the integrated effect of various meteorological factors on 

bacillary dysentery incidences. Thank you once again for your kindly comments.  

 

Minor:  

1.Figure 3, in the hypothesized SEM, “airflow” was a latent variable, but in the final SEM, the authors 

did not include this latent variable, please briefly describe the rationale of its exclusion.  

Re: Thank you for your valuable advice. According to SEM fitting results, the model without airflow 

produced a more acceptable fit to the sample data than another one. Thus, the final SEM excluded 

the latent variable of airflow. Thank you once again.  

2. Page 10, the results section, could the authors briefly explain the reason for choosing 1 month as 

the lag period.  

Re: Thank you for your valuable advice. Time lag has been mentioned in many studies focused on 

relationships between meteorological factors and infectious disease. In this study, Pearson's 

correlation was performed to quantify the relationships between meteorological variables and the 

incidence of bacillary dysentery with the incidence lagging from zero to three month. And the results 

showed that temperature, humidity and sunshine factors were related to the monthly bacillary 

dysentery incidence at the highest level with a lag of 1 month. This result is consistent with many 

other studies on meteorological variables and intestinal infectious diseases that have found an 

average lagged effect of 1 month. The time lag would capture the period of virus incubation period 

within the human body and from the onset of the bacillary dysentery to the notification to the 

healthcare system. We have added the explanation in the result section. Thank you once again.  

3. It will be much better to summarize factor loads information based on final SEM fitting results into a 

short table to facilitate the reading.  

Re: Thank you for your valuable comments. We have summarized the factor loads into Table 1 in 

hopes that would facilitate the reading according to your comments. Thank you once again.  

4. The authors mentioned that they have normalized the distribution of BD incidence before the fitting 

of SEM, which is proper and essential, but except for this, please also check for the normality of other 

variables.  

Re: Thank you very much for your valuable comments. As you suggested, we have checked for the 

normality of the meteorological variables. These variables have obvious annual cyclical change. And 

a normal distribution of the meteorological data in our study was shown using the normality test and 
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distribution curve.  

5. Based on study results, possible intervention measures should be discussed, along with major 

limitations of the study.  

Re: Thank you for your constructive advice. Our study also had some limitations. Firstly, the study 

was conducted in only one Chinese city, which may partly limit the representation of this study 

sample. Further studies in more areas of China will determine whether these findings can be 

generalized. Secondly, using cross-sectional data in ecological study limited us to confirm the causal 

relationship and control the confounding factors. We have added the limitation in the discussion 

according to your suggestion. And some possible intervention measures about meteorological 

variables were also discussed. Thank you so much.  

6.Some grammatical and typing errors have been spotted. Please proofread the manuscript carefully.  

Re: Thank you very much for your kindly comments. We are very sorry for our negligence of the 

grammatical and typing errors. We have proofread the whole manuscript carefully and the errors have 

been corrected. Thank you very much.  

Other changes:  

1. Figure 2: We are very sorry the incorrect writing of Y-axis unit. And we have made correction. 

Thank you very much.  

 

 

Many thanks to the reviewers and editors for their comments on the revised manuscript. They were 

very helpful in our revision process. If there are any further problems or mistakes within the  

manuscript, please feel free to contact me. 

VERSION 2 – REVIEW 

REVIEWER Yuanyuan Xiao 
Kunming Medical University, Kunming, Yunnan, China 

REVIEW RETURNED 10-Oct-2016 

 

GENERAL COMMENTS This revised version has been improved considerably. Generally, 
most revisions are proper. I have three minor suggestions for the 
authors to further consider.  
1. In the response letter, the authors mentioned about how they 
dealt with the two major concerns I raised, however, they did not 
describe those handling details in their revised manuscript. As 
readers may bring forth the same suspicions as I did, please 
elucidate this either in methods section or in results section.  
2. Please add superscripts to statistics listed in table 1 to indicate 
whether they’re significant based on statistical tests.  
3. The last paragraph of discussion, except for those two major 
limitations, which I agree, another limitation should also be stated, 
that is, for any study adopted SEM, goodness-of-fit indexes can only 
reveal the reality that the hypothesized SEM is compatible with 
collected data, the possibility of more plausible SEMs cannot be 
ruled out.   

 

VERSION 2 – AUTHOR RESPONSE 

Dear Dr. Xiao,  

We very much appreciate your careful review, constructive comments, and kind corrections to our 

manuscript "The Effects of Meteorological Factors on the Incidence of Bacillary Dysentery in 

Chaoyang City, China: An Ecological Study" (manuscript ID bmjopen-2016-013376.R1). We have 

revised the manuscript according to your comments and incorporated all corrections, which are 

highlighted in YELLOW in the revised version. The detailed point-by-point answers to your concerns 
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are below.  

 

Reviewer: 2  

1. In the response letter, the authors mentioned about how they dealt with the two major concerns I 

raised, however, they did not describe those handling details in their revised manuscript. As readers 

may bring forth the same suspicions as I did, please elucidate this either in methods section or in 

results section.  

Re: Thank you very much for your constructive suggestion. The handling details of the major 

concerns you raised have been elucidated in the method section and highlighted in yellow. Thank you 

once again for your kindly advice.  

2.Please add superscripts to statistics listed in table 1 to indicate whether they're significant based on 

statistical tests  

Re: Thank you for your valuable advice. All the variables in Table 1 were significant (P < 0.01). And 

as you suggested, the superscript have been added. Thank you once again for your kindly comments.  

3. The last paragraph of discussion, except for those two major limitations, which I agree, another 

limitation should also be stated, that is, for any study adopted SEM, goodness-of-fit indexes can only 

reveal the reality that the hypothesized SEM is compatible with collected data, the possibility of more 

plausible SEMs cannot be ruled out.  

Re: Thank you for your valuable advice. We quite agree with you. And we have described this 

limitation in our revised manuscript. Thank you once again.  

 

Many thanks to your comments on the revised manuscript. They were very helpful in our revision 

process. If there are any further problems or mistakes within the manuscript, please feel free to 

contact me. 
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