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VERSION 1 - REVIEW 

REVIEWER Mary V. Seeman 
University of Toronto, Canada 

REVIEW RETURNED 24-Oct-2014 

 

GENERAL COMMENTS Using a Taiwanese national health database, this study of 2388 
individuals with schizophrenia and 7014 controls matched on key 
variables investigates the association between schizophrenia and 
chronic kidney disease over a three year period. Those with 
schizophrenia were significantly (almost 50%) more likely to develop 
chronic kidney disease.This is the first study to investigate kidney 
disease in schizophrenia and is, therefore, important. Diabetes, 
obesity, and hypertension related to a sedentary life style and to 
antipsychotic medication would seem to be the most likely culprits. 
Some of these were adjusted for. Given that this is a health 
database, important variables such as antipsychotic dose, degree of 
smoking and alcohol use, diet, and amount of NSAID/tylenol use 
cannot be known. The authors should make this clear, as these are 
other important variables. They also mention faith healers. Do faith 
healers offer medications and, if so, are any of them toxic to the 
kidneys?  

 

REVIEWER Alex McConnachie 
Robertson Centre for Biostatistics, University of Glasgow 

REVIEW RETURNED 08-Nov-2014 

 

GENERAL COMMENTS The paper by Tzeng et al presents a retrospective cohort study 
investigating the association between diagnosis of schizophrenia 
and subsequent diagnosis of chronic kidney disease. This review 
considers the statistical elements of the paper.  
 
On the face of it, the methods seem reasonable. A retrospective 
cohort of schizophrenia patients (exposed) and controls (unexposed) 
is constructed and Cox PH models are used to compare the two 
groups in terms of the time to development of CKD, first without 
adjustment and then adjusting for various potential confounding 
factors.  
 

 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-2014-006777 on 27 January 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/site/about/resources/checklist.pdf
http://bmjopen.bmj.com/


However, the exposed and unexposed groups are matched, yet the 
analysis does not appear to take this into account. I would expect 
the Cox model to be stratified for matched groups.  
 
The matched groups are constructed by a propensity score method. 
This is unusual. Propensity score methods are normally applied 
when the exposure of interest is a drug treatment or other 
intervention. Here, propensity scores are used to control for 
confounding by indication. In such situations, the predictors are 
factors that are all measured prior to the decision of whether or not 
to deliver the intervention, so there is no question of reverse 
causation. In this paper, the exposure of interest is diagnosis with a 
condition, so reverse causation is possible.  
 
Unfortunately, I cannot be certain as to whether this actually matters 
- i.e. propensity score matching may be an effective methods of 
controlling for confounders in this situation. However, I wonder 
whether it is necessary - would it have been possible to simply 
match individuals based on age, gender, income, urbanisation and 
geography, without having to go through the propensity scoring 
procedure? Given that these factors are all categorical, and the size 
of the dataset from which controls have been drawn, I would guess 
that the vast majority of matched controls are in fact exact matches 
on these factors.  
 
As stated above, having carried out matching, it is then better to 
account for the matched groups, rather than adjusting for the 
matching variables.  
 
The use of Cox PH models is appropriate for the analysis of time to 
development of CKD, allowing adjustment for potential confounding 
factors. However, in places, results are presented as odds ratios 
(e.g. page 13) rather than hazard ratios - either this is an error, or a 
logistic regression model has been used, which would seem 
inappropriate.  
 
In the adjusted analyses, the adjustment variables are comorbidities 
and medication use. Were these factors measured at baseline only, 
or were they included as time-varying covariates? This should be 
made clear.  
 
Also, when using Cox PH models, it is good practice to check the 
proportional hazards assumption, at least for the main effect of 
interest. Was this done, and if so, what method was used?  
 
Finally, one potential interpretation of the results could be that once 
an individual is diagnosed with schizophrenia, they are subjected to 
closer medical attention making diagnosis with CKD more likely. 
This should perhaps be discussed. 
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VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Using a Taiwanese national health database, this study of 2388 individuals with schizophrenia and 

7014 controls matched on key variables investigates the association between schizophrenia and 

chronic kidney disease over a three year period. Those with schizophrenia were significantly (almost 

50%) more likely to develop chronic kidney disease. This is the first study to investigate kidney 

disease in schizophrenia and is, therefore, important. Diabetes, obesity, and hypertension related to a 

sedentary life style and to antipsychotic medication would seem to be the most likely culprits. Some of 

these were adjusted for.  

Q1. Given that this is a health database, important variables such as antipsychotic dose, degree of 

smoking and alcohol use, diet, and amount of NSAID/tylenol use cannot be known. The authors 

should make this clear, as these are other important variables.  

Q2. They also mention faith healers. Do faith healers offer medications and, if so, are any of them 

toxic to the kidneys?  

 

Reply to Reviewer:  

1. We appreciate the review’s valuable suggestions. We have made it clear by adding the following 

sentence, which was highlighted in the revised manuscript.  

“The antipsychotic dose, degree of smoking and alcohol use, diet habits, and amount of NSAID or 

other analgesics such as acetaminophen use, are not to be known in the health dataset.” (Page 18, 

Paragraph 2)  

 

2. About the practices of faith healers, or folk belief healers in Taiwan, we have reviewed several 

literatures to answer the question as “Do faith healers offer medications and, if so, are any of them 

toxic to the kidneys?” We have added one sentence after the sentence across pages 14-15: “This 

disparity may be due to the fact that people with mental disorders tend to start their searching for help 

from folk belief healers or primary care physicians, for examples, internists or family physicians, 

before they visited psychiatrists in Taiwan”, as the following.  

“However, most of the Taiwanese folk belief healers provide shamanistic ritual treatment, [17] 

religious consultations, [18] or support to patients and care-givers from their faith groups [19] to those 

patients with schizophrenia who seek for help, instead of medications.” (Page 14, Paragraph 2)  

References:  

17. 17. Kleinman A, Gale JL. Patients treated by physicians and folk healers: a comparative outcome 

study in Taiwan. Culture, medicine and psychiatry 1982;6(4):405-23  

18. Lin TY. Psychiatry and Chinese culture. The Western journal of medicine 1983;139(6):862-7  

19. Huang XY, Sun FK, Yen WJ, Fu CM. The coping experiences of carers who live with someone 

who has schizophrenia. Journal of clinical nursing 2008;17(6):817-26 doi: 10.1111/j.1365-

2702.2007.02130.x[published Online First: Epub Date]|.  

 

 

Reviewer: 2  

The paper by Tzeng et al presents a retrospective cohort study investigating the association between 

diagnosis of schizophrenia and subsequent diagnosis of chronic kidney disease. This review 

considers the statistical elements of the paper. On the face of it, the methods seem reasonable. A 

retrospective cohort of schizophrenia patients (exposed) and controls (unexposed) is constructed and 

Cox PH models are used to compare the two groups in terms of the time to development of CKD, first 

without adjustment and then adjusting for various potential confounding factors. However, the 

exposed and unexposed groups are matched, yet the analysis does not appear to take this into 

account. I would expect the Cox model to be stratified for matched groups. The matched groups are 

constructed by a propensity score method. This is unusual. Propensity score methods are normally 

applied when the exposure of interest is a drug treatment or other intervention. Here, propensity 

scores are used to control for confounding by indication. In such situations, the predictors are factors 
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that are all measured prior to the decision of whether or not to deliver the intervention, so there is no 

question of reverse causation. In this paper, the exposure of interest is diagnosis with a condition, so 

reverse causation is possible.  

Q1. Unfortunately, I cannot be certain as to whether this actually matters - i.e. propensity score 

matching may be an effective method of controlling for confounders in this situation. However, I 

wonder whether it is necessary - would it have been possible to simply match individuals based on 

age, gender, income, urbanization and geography, without having to go through the propensity 

scoring procedure? Given that these factors are all categorical, and the size of the dataset from which 

controls have been drawn, I would guess that the vast majority of matched controls are in fact exact 

matches on these factors. As stated above, having carried out matching, it is then better to account 

for the matched groups, rather than adjusting for the matching variables.  

Ans. Thanks for valuable comments on the propensity score we ever used, and we have re-analyzed 

the data based on the suggestion “simply match individuals based on age, gender, income, 

urbanization and geography, without having to go through the propensity scoring procedure”. As we 

have found, there is still a significant risk for schizophrenia group to develop chronic kidney disease 

(CKD), even though we have to do more humble conclusion. The risk is a nearly 30% increase risk of 

developing chronic kidney disease, instead of 50%. The major changes (underlined) of results are 

shown in the Abstract as follows. The following paragraphs are added or refined. The related changes 

are also highlighted in the main text.  

 

“Results: Of the 2,338-subject case cohort, 163 (6.97%) developed a chronic kidney disease, as did 

365 (5.20%) of the 7014 control subjects. Cox proportional hazards regression analysis revealed that 

schizophrenic subjects were more likely to develop a chronic kidney disease (hazard ratio=1.36, 95% 

CI = 1.13-1.63; p < 0.001). After adjusting for sex, age group, hypertension, diabetes mellitus, 

hyperlipidemia, heart disease, and non-steroid anti-inflammatory drugs (NSAIDs) use, the hazard 

ratio for schizophrenia patients was 1.25 (95% CI =1.04-1.50; p < 0.05). Neither typical nor atypical 

antipsychotics conferred an increased risk of chronic kidney disease in schizophrenic patients.”  

Conclusions: The findings from this population-based retrospective cohort study suggest that 

schizophrenia is associated with a nearly 30% increase risk of developing chronic kidney disease 

within only three-year period of follow up.” (Page 3, Abstract)  

 

“During 2003-2007, the NHIRD database used included 2338 subjects with schizophrenia. We 

identified one such control patient with the most similar demographic characteristics. Covariates 

included gender, age group (18-29, 30-39, 40-49, 50-59, 60-69, ≥70 years), geography (north, central, 

south and east areas of Taiwan), urbanization level (Level 1 to 4) and monthly income groups(NTD$) 

(<18000, 18000-34999, ≥35000).” (Page 9, paragraph 2)  

 

“The stratified Cox proportional hazard analysis showed that the schizophrenia group had a crude 

hazard ratio (HR) 1.36 times greater than that of the comparison group (95% CI = 1.13-1.63; p < 

0.001) (Table 2).  

Figure 2 depicts the CKD-free survival curves obtained by the Kaplan-Meier method, and shows that 

subjects with schizophrenia had significantly lower three -year CKD-free survival than those without 

schizophrenia (log rank test, p<0.05).” (Page 11, paragraph 2)  

 

“The incidence rate (per 1,000 person-years) of CKD for subjects with schizophrenia (25.13) is higher 

than that for non-schizophrenic controls (18.60).After adjusting age group, hypertension, diabetes 

mellitus, hyperlipidemia, heart disease, and NSAIDs use, Cox regression analysis showed that elderly 

(HR = 4.73; 95% CI = 3.27-6.84; p < 0.001), hypertension (HR = 1.41; 95% CI = 1.13-1.75, p < 

0.001), diabetes mellitus (HR = 2.09; 95% CI = 1.69-2.59; p < 0.001), heart disease (HR = 1.35; 95% 

CI = 1.10-1.66, p < 0.001), and NSAIDs use (HR = 3.21; 95% CI = 2.64-3.93; p < 0.001); the HR for 

subjects with schizophrenia was 1.25 (95% CI =1.04-1.50; p < 0.05).” (Page 12, paragraph 1)  
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“After adjusting for hypertension and diabetes mellitus, hyperlipidemia and heart disease, neither 

typical antipsychotics nor atypical antipsychotics increased the risk of CKD.” (Page 13, paragraph 1)  

 

“After adjusting for comorbidities and NSAIDs use, subjects have high HR in older than 65 (HR=2.15; 

95% CI = 1.42-3.24; p < 0.001) and NSAIDs (HR=2.13; 95% CI = 1.51-3.02; p < 0.001), as shown in 

Table 5.” (Page 13, paragraph 2)  

 

Q2. The use of Cox PH models is appropriate for the analysis of time to development of CKD, 

allowing adjustment for potential confounding factors. However, in places, results are presented as 

odds ratios (e.g. page 13) rather than hazard ratios - either this is an error, or a logistic regression 

model has been used, which would seem inappropriate. In the adjusted analyses, the adjustment 

variables are comorbidities and medication use. Were these factors measured at baseline only, or 

were they included as time-varying covariates? This should be made clear. Also, when using Cox PH 

models, it is good practice to check the proportional hazards assumption, at least for the main effect 

of interest. Was this done, and if so, what method was used?  

Ans. 1) Thanks for your comments and we have corrected this error (underlined) in the text (original 

page 13), Table 4, and related descriptions.  

“In our study, schizophrenia patients ever using NSAIDs had a higher HR (3.21, 95% CI = 2.64-3.93; 

p < 0.001) in comparison to the control group. In the group of schizophrenia subjects, those with any 

NSAIDs use had a higher adjusted HR than subjects not receiving NSAIDs (HR = 2.13; 95% CI = 

1.51-3.02; p < 0.001). Therefore, schizophrenia presents an increased risk for CKD, and NSAIDs use 

seems to have some synergistic effects for mounting this risk in these patients.” (Page 17, paragraph 

1)  

2) We have also added the following sentence in the section of Statistical Analysis (on page 10) for 

responding the comments of the Cox PH model:  

“Multivariate analysis was conducted using Cox proportional hazards regression models to estimate 

the effects of risk factors on the hazard ratios (HRs) and 95% confidence interval (CI) for CKD. [13]” 

(Page 10, paragraph 2)  

Reference:  

13. Kay R. Proportional hazard regression models and the analysis of censored survival data. Applied 

Statistics 1977;26(3):227-37  

 

Q3. Finally, one potential interpretation of the results could be that once an individual is diagnosed 

with schizophrenia, they are subjected to closer medical attention making diagnosis with CKD more 

likely. This should perhaps be discussed.  

Ans. Yes, we have discussed this concern as the following. It would be a new paragraph on the pages 

15-16, which is highlighted in the revised manuscript.  

“Another potential interpretation could be that once some individuals are diagnosed with 

schizophrenia, they are subjected to closer medical attention and thus making diagnosis with CKD 

more likely. However, results varied about the study of frequency in schizophrenic patients’ help-

seeking behaviors or contacts to their general practitioners.[23,24] Therefore, further study is needed 

to understand schizophrenic patients’ utilizations of preventive somatic diseases screening.” (Page 

15, paragraph 3)  

References:  

23. Oud MJ, Meyboom-de Jong B. Somatic diseases in patients with schizophrenia in general 

practice: their prevalence and health care. BMC family practice 2009;10:32 doi: 10.1186/1471-2296-

10-32[published Online First: Epub Date]|.  

24. Oud MJ, Schuling J, Groenier KH, et al. Care provided by general practitioners to patients with 

psychotic disorders: a cohort study. BMC family practice 2010;11:92 doi: 10.1186/1471-2296-11-

92[published Online First: Epub Date]|. 
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VERSION 2 – REVIEW 

REVIEWER Mary V. Seeman 
University of Toronto  
Canada 
 
No competing interests 

REVIEW RETURNED 03-Dec-2014 

 

GENERAL COMMENTS This revised manuscript has addressed all reviewers' previous 
comments. The English, however, needs a good editor.  

 

REVIEWER Alex McConnachie 
University of Glasgow  
Scotland 

REVIEW RETURNED 21-Dec-2014 

 

GENERAL COMMENTS I think the changes have improved the statistical elements of the 
paper. I have only a few remaining concerns.  
 
The Cox PH model should be stratified by matched groups when the 
association between schizophrenia and risk of CKD is considered. 
However, when looking only at the schizophrenia group (Tables 4/5), 
the model is not stratified. This is not made clear in the statistical 
methods section.  
 
The overall conclusion that the risk of CKD is increased by "nearly 
30%" is a slight exaggeration. Why not just say that the risk was 
increased by 25% ? 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 1  

Q1 Please state any competing interests or state ‘None declared’: No competing interests  

 

Q2 This revised manuscript has addressed all reviewers' previous comments. The English, however, 

needs a good editor.  

 

Answers  

Q1  

Thanks for your recommendations and we have changed the description about competing interests as 

(one page 20, highlighted):  

“None declared”.  

 

Q2  

Yes, we have invited a native English speaker for reviewing the manuscript. The changes in the 

manuscript were all marked by Microsoft Word Track Changes.  
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Reviewer: 2  

Q1 Please state any competing interests or state ‘None declared’: None declared  

 

Q2 I think the changes have improved the statistical elements of the paper. I have only a few 

remaining concerns.  

The Cox PH model should be stratified by matched groups when the association between 

schizophrenia and risk of CKD is considered. However, when looking only at the schizophrenia group 

(Tables 4/5), the model is not stratified. This is not made clear in the statistical methods section.  

 

Q3 The overall conclusion that the risk of CKD is increased by "nearly 30%" is a slight exaggeration. 

Why not just say that the risk was increased by 25% ?  

 

Answers  

Q1  

Thanks for your recommendations and we have changed the description about competing interests as 

(one page 20, highlighted):  

“None declared”.  

 

Q2  

 

Thanks for your suggestions. We have stratified the Table 4/5 while looking only within the 

schizophrenia groups. On page 12-13, we have mentioned that  

 

As shown in Table 4, the schizophrenia subjects using different antipsychotics are stratified by the 

total number of days antipsychotics were used (never used, < 90 days or ≧90 days).  

 

And, on page 13, we have mentioned that  

 

The schizophrenia subjects were stratified by comorbidities and NSAIDs usage in patients older than 

65 years. After adjusting for the NSAIDs usage, the subjects had a higher HR in this group, as shown 

in Table 5.  

 

 

Q3  

Thanks for your recommendations and we have changed the description for the overall conclusion (in 

the Abstract or Manuscript Conclusion) as  

(Abstract)  

Conclusions: The findings from this population-based retrospective cohort study has suggested that 

schizophrenia is associated with a 25% increase in the risk of developing CKD within only a three-

year follow-up period.  

 

(Manuscript)  

Conclusions  

In this national population-based retrospective cohort study, we found a significant association, a 25% 

increased risk, between schizophrenia and subsequent CKD in a three-year follow-up period, 

especially in those older ages, those with DM, and those using NSAIDs. Further study is required to 

extend this positive link to clinical purposes, thereby not only establishing preventive treatment, but 

also by evaluating the benefits of screening CKD in schizophrenia patients. 
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