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GENERAL COMMENTS The authors report from a large population-based data set, three 
main findings: 1) normative data for HRV; 2) CAN prevalence in a 
representative Chinese sample; and 3) performance of HRV vs. 
Ewing tests in diagnosing CAN based on a Bayesian estimation 
approach.  
 
The paper is similar to their previous published report (which they 
have referenced; ref #13), which essentially investigated the same 
research questions, but compared baroreflex sensitivity vs. Ewing 
tests rather than HRV vs. Ewing. The clinical characteristics of the 
study sample and an estimated CAN prevalence are also available 
from this previous paper.  
 
Overall, I agree with the authors that new approaches to evaluating 
diagnostic performance are required for CAN tests in the absence of 
a gold standard (which has always been a problem in this field). I 
think the authors have a presented a novel approach in their current 
paper and that the findings are of interest.  
 
Nevertheless, I have the following suggestions / concerns:  
 
- In the Introduction, it is repeatedly stated that CA tests such Ewing, 
etc show favourable diagnostic accuracy for CAN. I would think it 
worth commenting on how previous studies have evaluated this 
without a gold standard.  
 
- I think it is very important that the authors include a short 
paragraph, explaining in simpler terms for the benefit of non-
statistician readers, how the Bayesian estimation approach works in 
evaluating a test‟s diagnostic performance.  
 
- On reading the Methods, it is not clear which tests (Ewing and/or 
HRV) were performed in the 2092 subjects and which were 
performed in the external 88 subjects. The specific purpose of each 
group (ie: in terms of study aims / analyses) is also somewhat 
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unclear (with the exception that it is quite obvious that the 371 
healthy participants were used to derive the reference values). Can 
the authors please clarify the purpose of recruiting the 88 external 
subjects and why they are distinct from the larger (n=2092) group? 
Throughout the paper, it is also important to make very clear from 
which group(s) each major result / statistic is coming from.  
 
- In their previous report from the same dataset (ref 13), 349 of the 
2092 pts were deemed healthy. In the current study, there were 371 
healthy subjects. What is the reason for the difference between the 2 
reports?  
 
- In the HRV test, recording of ECG, etc was for 15 minutes. Was 
HRV analysed from the entire 15 min, or from a smaller portion of 
the recording? In most studies of short-term HRV, analyses are 
done on 5-minute ECG recordings. This is obviously important 
because HRV values increase when measured from progressively 
longer ECG recordings. The value of the reported normative data is 
questionable if it cannot be applied to prevailing methods.  
 
- The literature features several studies reporting reference ranges 
for HRV, but there is substantive heterogeneity in absolute values 
reported. This is not just due to differences in study populations. The 
algorithm settings used to derive HRV are also of relevance. If 
others do not use the same software as the authors, with the same 
settings, reported reference values may be difficult to interpret. The 
Methods section needs more detail on how HRV was analysed. For 
example, the frequency ranges for LF and HF, etc are not specified. 
These details are critical to include in case others want to replicate 
the analysis settings and interpret results using your reference 
values.  
 
- Discussion: “We recommend the HRV test, based on the uniform 
normal reference values (model 1), as an acceptable diagnostic test 
for CAN.”  
Most guidelines recommend that age-based norms be used when 
interpreting CAN tests. I think that the authors need to provide 
additional rationale for their argument that a general / uniform 
cutpoint be applied instead.  
 
- Methods: “Cardiac parasympathetic neuropathy was considered to 
be present when at least one test was abnormal according to age.” 
What reference values for the Ewing test were applied?  
 
- There are some statements that may convey an incorrect 
interpretation due to being overly simplistic. E.g. “Tests to assess 
CA function may be classified into classical Ewing tests and spectral 
analysis of spontaneous heart rate variability (HRV)”. This ignores 
that autonomic function may also be assessed via baroreflex 
sensitivity, radionuclide imaging, etc.  
 
- Table 2 – I‟m not sure it is appropriate to report mean +/- SD for 
these variables if they have a skewed distribution. Similarly, should 
skewed HRV variables in Figure 1 instead show log-transformed 
data?  

 

REVIEWER Dr Victoria Allgar  
University of York, England 

REVIEW RETURNED 07-Jul-2014 
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GENERAL COMMENTS It is stated that "The characteristics of the subjects according to 
relevant groups were assessed using one-way analysis of variance 
(ANOVA) for continuous variables and the χ2 test for categorical 
variables." In line with CONSORT, no comparison of baseline 
characteristics should be undertaken, simply descriptive summary. 
This line should be removed.  
 
There was no justification for the sample size and this needs to be 
added e.g. why 88 in external dataset? 
 
Overall this is an interesting paper, utilising the correct approach to 
analysis. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer Name: Julian Sacre  

Institution and Country Baker IDI Heart and Diabetes Institute, Australia  

Please state any competing interests or state „None declared‟: None declared.  

 

The authors report from a large population-based data set, three main findings: 1) normative data for 

HRV; 2) CAN prevalence in a representative Chinese sample; and 3) performance of HRV vs. Ewing 

tests in diagnosing CAN based on a Bayesian estimation approach. The paper is similar to their 

previous published report (which they have referenced; ref #13), which essentially investigated the 

same research questions, but compared baroreflex sensitivity vs. Ewing tests rather than HRV vs. 

Ewing. The clinical characteristics of the study sample and an estimated CAN prevalence are also 

available from this previous paper. Overall, I agree with the authors that new approaches to 

evaluating diagnostic performance are required for CAN tests in the absence of a gold standard 

(which has always been a problem in this field). I think the authors have a presented a novel 

approach in their current paper and that the findings are of interest.  

 

Nevertheless, I have the following suggestions / concerns:  

- In the Introduction, it is repeatedly stated that CA tests such Ewing, etc show favourable diagnostic 

accuracy for CAN. I would think it worth commenting on how previous studies have evaluated this 

without a gold standard.  

Thank you so much for this comment. CA tests such as Ewings, etc show favorable diagnostic 

accuracy for CAN mostly based on results of clinical diagnosis instead of biopsy. In addition, we 

mentioned our previous study to estimate diagnostic performance of Ewings test and BRS for CAN in 

the absence of a gold standard.  

 

- I think it is very important that the authors include a short paragraph, explaining in simpler terms for 

the benefit of non-statistician readers, how the Bayesian estimation approach works in evaluating a 

test‟s diagnostic performance.  

Many thanks for your comment. In the last sentence of para 3rd in the section of Introduction, I added 

relative contents that “In general, the Bayesian approach to inference about a generic parameter θ 

combines prior information about θwith the data to obtain the posterior distribution of θ, p(θ|data). 

Then, one can use the mean, median, or mode of this posterior distribution as an estimate of θ. Once 

one can obtain a sample from p(θ|data), a Monte Carlo based estimate of θ can be calculated.”  

 

- On reading the Methods, it is not clear which tests (Ewing and/or HRV) were performed in the 2092 

subjects and which were performed in the external 88 subjects. The specific purpose of each group 

(ie: in terms of study aims / analyses) is also somewhat unclear (with the exception that it is quite 

obvious that the 371 healthy participants were used to derive the reference values). Can the authors 
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please clarify the purpose of recruiting the 88 external subjects and why they are distinct from the 

larger (n=2092) group? Throughout the paper, it is also important to make very clear from which 

group(s) each major result / statistic is coming from.  

We really appreciate your comments. In this study, firstly, we estimated reference values of HRV in a 

large cross-sectional dataset (n=2092); secondly, we evaluated the reference values of HRV as the 

diagnostic approach for CAN in another independence dataset consisting of 88 subjects who were 

detected by using both Ewing‟s test and HRV test. In summary, we derived reference values of HRV 

for the large dataset (n=2096) and estimated this diagnostic value for CAN based on the reference 

value in another independence dataset (n=88). Necessary correction has been done. Thanks!  

 

- In their previous report from the same dataset (ref 13), 349 of the 2092 pts were deemed healthy. In 

the current study, there were 371 healthy subjects. What is the reason for the difference between the 

2 reports?  

Thank you for this comment. In this study, we have completely recruited more than 400 healthy 

subjects , however, only available 371 healthy subjects completed both Ewing‟s test and HRV test, 

available 349 healthy subjects completed both Ewing‟s test and BRS test. In addition, a total of 341 

subjects have completed Ewing‟s test, HRV test and BRS test.  

 

- In the HRV test, recording of ECG, etc was for 15 minutes. Was HRV analyzed from the entire 15 

min, or from a smaller portion of the recording? In most studies of short-term HRV, analyses are done 

on 5-minute ECG recordings. This is obviously important because HRV values increase when 

measured from progressively longer ECG recordings. The value of the reported normative data is 

questionable if it cannot be applied to prevailing methods.  

Many thanks for your comments. In this study, we used a type-I FDP-1 HRV noninvasive detecting 

system with software version 2.0 (Department of Biomedical Engineering of Fudan University, 

Shanghai, China) instead of ECG to measure HRV. This deceive was simple, noninvasive, and 

reproducible to measure HRV; therefore, it is easily applied in diagnosis tests for a large number of 

individuals in the general population. Thanks!  

 

- The literature features several studies reporting reference ranges for HRV, but there is substantive 

heterogeneity in absolute values reported. This is not just due to differences in study populations. The 

algorithm settings used to derive HRV are also of relevance. If others do not use the same software 

as the authors, with the same settings, reported reference values may be difficult to interpret. The 

Methods section needs more detail on how HRV was analyzed. For example, the frequency ranges 

for LF and HF, etc are not specified. These details are critical to include in case others want to 

replicate the analysis settings and interpret results using your reference values.  

We really appreciate your comments. There is substantive heterogeneity in absolute reference values 

reported for HRV in several studies. The substantive heterogeneity was found between Asia and 

European population. However, there were similar results reported between Chinese and Korean. 

The ethnic was an importance factor to influence HRV reference values analysis. Yes, we should be 

more detail on how HRV was analysis. Fortunately, we describe the HRV analysis in details in 

another articles ref #22-“Autonomic nervous function and baroreflex sensitivity in hypertensive 

diabetic patients. Acta Cardiol. 2011 Aug;66(4):465-70”. Thanks!  

 

- Discussion: “We recommend the HRV test, based on the uniform normal reference values (model 1), 

as an acceptable diagnostic test for CAN.” Most guidelines recommend that age-based norms be 

used when interpreting CAN tests. I think that the authors need to provide additional rationale for their 

argument that a general / uniform cutpoint be applied instead.  

Thank you very much for these comments. We recommend the HRV test based on the uniform 

normal reference values because there were similar results of the two models for CAN in 88 subjects 

(please see Table 2) and sensitivity and specificity results (please see Table 3). The uniform normal 

reference values (model 1) is more convenient to applied in clinical practice. In addition, age-based 
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norms will influence the risk factor of age on risk analysis for CAN. In endocrinology and metabolism 

field, we can find T score more suitable for osteoporosis diagnosis and uniform reference value for 

diabetes diagnosis. Thanks!  

 

- Methods: “Cardiac parasympathetic neuropathy was considered to be present when at least one test 

was abnormal according to age.” What reference values for the Ewing test were applied?  

Thanks a lot for this comment. CAN was considered to be present when at least two test of Ewing‟s 

tests was abnormal.  

 

- There are some statements that may convey an incorrect interpretation due to being overly 

simplistic. E.g. “Tests to assess CA function may be classified into classical Ewing tests and spectral 

analysis of spontaneous heart rate variability (HRV)”. This ignores that autonomic function may also 

be assessed via baroreflex sensitivity, radionuclide imaging, etc.  

Many thanks for your comment. I added the term of “In general” in the beginning of the sentence to 

clear that Ewing‟s test and HRV test were two classical tests for CA function.  

 

- Table 2 – I‟m not sure it is appropriate to report mean +/- SD for these variables if they have a 

skewed distribution. Similarly, should skewed HRV variables in Figure 1 instead show log-transformed 

data?  

Thank you so much for these comments. In general, we report skewed data in tables with 2.5th and 

97.5th percentiles or median, however, in this study we reported skewed data involved in indices of 

HRV with mean and SD format because HRV parameters often were presented with the format in 

other studies. Additionally, we described HRV indices with two formats in table 2. in our study, we 

performed correlation analysis between age and HRV having a skewed distribution by using 

spearman correlation test so not as to show log-transformed data. Thanks!  

 

 

Reviewer Name: Dr Victoria Allgar  

Institution and Country University of York, England  

Please state any competing interests or state „None declared‟: None Declared  

 

It is stated that "The characteristics of the subjects according to relevant groups were assessed using 

one-way analysis of variance (ANOVA) for continuous variables and the χ2 test for categorical 

variables." In line with CONSORT, no comparison of baseline characteristics should be undertaken, 

simply descriptive summary. This line should be removed.  

Thank you so much for your comments. Necessary correction has been done.  

 

There was no justification for the sample size and this needs to be added e.g. why 88 in external 

dataset?  

Many thanks for this comment. We use sample size estimation formula: Ncase = Z2Sen(1-Sen)/deta2 

, and Ncontrol = Z2Spe(1-Spe)/deta2; here, Z derived form alpha level (0.05 in this study), Sen and 

Spe was set to 0.85, respectively; deta was set to 0.08-0.01. A minimum sample size was set to be 80 

subjects, which can satisfy diagnostic performance analysis in this study. Thanks again. 
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