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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) Catastrophic health expenditure: a comparative analysis of empty-
nest and non-empty-nest households with seniors in Shandong, 
China. 

AUTHORS Yang, Tingting; Chu, Jie; Zhou, Chengchao; Medina, Alexis; Li, 
Cuicui; Jiang, Shan; Zheng, Wengui; Sun, Liyuan; Liu, Jing 

 

VERSION 1 - REVIEW 

REVIEWER Eun-Cheol Park 
Yonsei University and South Korea 

REVIEW RETURNED 19-Jan-2016 

 

GENERAL COMMENTS I am pleasure to learn progress condition of aging society and 
burden of medical cost in China. Especially, i was interested with 
concept of empty-nest elderly. Although this study is timely title 
generally, authors may need to revise a few items.  
 

 General review: I am pleasure to learn progress condition of 

aging society and burden of medical cost in China. 

Especially, i was interested with concept of empty-nest 

elderly. Although this study is timely title generally, authors 

may need to revise a few items. 

 Introduction 

1. Although you said that out-of-pocket (OOP) payments are a 

primary source of health financing in China, you did not 

show the detailed statistics. I wonder a proportion of OOP in 

total medical costs in china (total population or elderly). 

2. You said that the coverage of health insurance system has 

increased to 95% by the end of 2014. I wonder more 

definite constitution of health insurance system in China. 

 

 Methods 

1. You divided singles and couples in empty-nesters only. Why 

did you not separate in non-empty-nest households? 

2. I wonder what data you used. Did your research team 

surveyed directly? Did you use primary data? 

 

 Results 

1. How do you think about revision for direction of references 

in tables? Your result values have difficulty in interpreting 

results in table 5. 
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 Discussion 

1. As you wrote, the rate of CHE is quite higher compared to 

other study results. How do you think about it? I wonder 

more detailed elements of medical costs and household 

expenditure which are numerator of CHE. 

2. You utilized incidence (HC) and intensity indicators (MG, 

MPG) as catastrophic health expenditures index. Although 

you wrote that you are unable to identify the exact cause of 

CHE incidence and intensity in limitations, you need to 

discuss more for it (for example, previous study results for 

them, meaning for results differences etc.). 

 

 Minor revision 

1. You need to check word spacing in general. 

 

 

REVIEWER Meena Daivadanam 
Dept. of Food, Nutrition and Dietetics, Uppsala University, Uppsala, 
Sweden 

REVIEW RETURNED 21-Feb-2016 

 

GENERAL COMMENTS All the 'no' responses above are addressed in the comments marked 
on the document. Comments inserted in red font in text boxes 
marked as minor/major comments with line numbers for each page. 
Kindly get back to me if there is any confusion on this.  
 
The reviewer completed the checklist but made no further 
comments. 

 

REVIEWER Szoeke 
Univeresity of Melbourne Australia 

REVIEW RETURNED 19-Apr-2016 

 

GENERAL COMMENTS An excellent topic, investigation and relevance  
In examining empty nest households and non-empty next 
households data should be presented to determine what factors led 
to empty-nest. In addition to presentation these should also be 
accounted for in confounding  
There is no justification provided for combining empty nest from no 
children and empty-nest from departed children. In examining health 
outcomes, it would be most important to clarify there was no bias in 
this combined measure as those without children may have a lower 
baseline health.  
2950/2761 drop out characteristics should be reported  
Table reporting the differences between each different 
district/country etc should be presented as supplementary tables for 
variables of interest so that between district/country bias can be 
assessed.  
A series of logistical regression models is described but no 
discussion of how large the series was, what was examined and 
what multiple comparisons adjustment is made.  
A list of the factors which as examined should be provided.  
What adjustements to analysis were made? Are these results 
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adjusted for age?  
WHy are the findings of this study so inflated compared to other 
similar studies?  
THese above details need to be available to ensure study objective 
is met and limitations are complete.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name  

Eun-Cheol Park  

Institution and Country  

Yonsei University and South Korea  

 

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

I declare that I have no competing interests.  

 

Please leave your comments for the authors below  

 

I am pleasure to learn progress condition of aging society and burden of medical cost in China. 

Especially, I was interested with concept of empty-nest elderly. Although this study is timely title 

generally, authors may need to revise a few items.  

 

General review: I am pleasure to learn progress condition of aging society and burden of medical cost 

in China. Especially, I was interested with concept of empty-nest elderly. Although this study is timely 

title generally, authors may need to revise a few items.  

 

Response: Thank you for your kind words, and your careful read. We hope that in this round of 

revisions we have fully addressed all of your concerns.  

 

 

Introduction  

1. Although you said that out-of-pocket (OOP) payments are a primary source of health financing in 

China, you did not show the detailed statistics. I wonder a proportion of  

OOP in total medical costs in china (total population or elderly).  

 

Response: This is a good suggestion, and one which we are happy to adopt. In response, we have 

added the proportion of OOP to the text.  

The new sentence in the Introduction section reads as follows:  

 

“Like many other countries, out-of-pocket (OOP) payments are a primary source of health financing in 

China, accounting for nearly 34.0% of the total health expenditure.”  

 

2. You said that the coverage of health insurance system has increased to 95% by the end of 2014. I 

wonder more definite constitution of health insurance system in China.  

 

Response: In China, health insurance system consists of three separate schemes. The Urban 

Employee Basic Medical Insurance (UEBMI), started in 1999, is a mandatory scheme based on co-

financing from employers and employees. It covers employees and retirees from enterprises and 

public institutions. The Urban Resident Basic Medical Insurance (URBMI), started in 2007, is 

designed for those who are not covered by UEBMI (e.g. the unemployed, students and children) 

based on a co-financing from the enrollees and local government. The New Cooperative Medical 
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Scheme (NCMS), started in 2003, is a voluntary program for rural residents based on a joint funding 

from the central and local governments and also enrollees premium. By the end of 2014, health 

insurance system including the above-mentioned schemes had covered over 1.3 billion population in 

China, and the coverage had increased to 95%.  

As a response, we have added a detailed description for the health insurance system, the new 

sentence now reads as follows:  

 

“In China, the coverage of health insurance system (including the Urban Employee Basic Medical 

Insurance, the Urban Resident Basic Medical Insurance, and the New Cooperative Medical Scheme), 

has increased to 95% by the end of 2014.”  

Methods  

1.You divided singles and couples in empty-nesters only. Why did you not separate in non-empty-nest 

households?  

 

Response: Apologies for any confusion on this issue. Most of the previous studies divided the 

households into empty-nest and non-empty-nest ones. They thought the empty-nest households 

might be of lower social and financial support compared with those non-empty-nest ones. Some 

studies which focused only on the empty-nest seniors also divided the seniors into empty-nest singles 

and empty-nest couples according to the definition. They also thought empty-nest singles might be of 

lower social and financial support than those empty-nest couples. Those non-empty-nest seniors, 

even if they are singles, also lived together with their children or other relatives. Therefore, we divided 

the households into three types (empty-nest singles, empty-nest couples and non-empty-nest 

households). Furthermore, some previous studies also divided the elderly households into three 

types, which were similar with this study.  

 

2. I wonder what data you used. Did your research team surveyed directly? Did you use primary 

data?  

 

Response: Yes, all the data we used in this study were collected directly by our research team. It was 

a project granted by the National Science Foundation of China (71003067), and Chengchao Zhou, the 

corresponding author of this manuscript, was the PI. 25 master students participated in the field 

survey. In response to the reviewer, we have added a description in the Data collection part of the 

Method section. The new paragraph now reads as follows:  

 

“A cross-sectional study was conducted by our research team between November 2011 and January 

2012. All the older people were interviewed face-to-face using a questionnaire which included family 

composition, demographic characteristics, household income, household total expenditure, food 

expenditure, household out-of-pocket payments for health, health insurance status, and health service 

needs and utilization. Data were collected by trained master students from the Shandong University 

School of Public Health.”  

 

Results  

1. How do you think about revision for direction of references in tables? Your result values have 

difficulty in interpreting results in table 5.  

 

Response: Good suggestion, and we are happy to follow. We have changed the reference groups 

(excluding health insurance) in Table 5 in the revised manuscript for a better interpretation of the 

results. As for health insurance, we think it is better to define “None” as reference group, because all 

of the other three types of the health insurance were constitutions of the health insurance system in 

China which we have described in the above. It is hard for us to define any group of the three types of 

the health insurance system as reference group.  
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Discussion  

1. As you wrote, the rate of CHE is quite higher compared to other study results. How do you think 

about it? I wonder more detailed elements of medical costs and household expenditure which are 

numerator of CHE.  

 

Response: Good comments! As we discussed in the first paragraph of the Discussion Section, some 

similar studies conducted among full population also found a high CHE incidence (i.e., 26.5% in 

Shandong, 39.4% in Xining and Yinchuan,). Many studies have pointed out that certain household 

characteristics, such as households with elderly members, and also households who have a member 

with NCDs are at higher risk for CHE. Empty-nest households are of even higher risk of NCDs and 

hospitalization than non-empty-nest ones (See Supplementary Table 3).Our study finds that over 60% 

of the households had one or more member with NCDs. Furthermore, we only focus on elderly 

households, and nearly 60% of which are empty-nest households. The high CHE incidence in our 

study might be resulted from the interaction synergistic effect of the above three risk factors. As a 

response, we have added several sentences in the Discussion section and also added a 

supplementary table (Supplementary Table 3) in the revised manuscript. The new paragraph now 

reads as follows:  

 

“We find that the incidence of CHE among elderly households is 44.9%. This is significantly higher 

than the incidence of CHE identified by other scholars researching this topic in China (and who used 

an identical definition and calculation for CHE). For example, one 2009 study in Urban Mei County of 

Shaanxi province found that the CHE incidence was 7.7% among the general population34. Another 

study using data from the China Fourth National Health Service Survey (2008) found that the CHE 

incidence was 13.0%. A 2009 study of rural households in Anhui province also found a CHE 

incidence of around 13.85%. Another study conducted in the same province with our study in 2011 

showed that the CHE incidence was 26.5% among the full population—a full 18.4 percentage points 

below our observed incidence among the elderly. The highest incidence of CHE that we could find in 

the literature came from a 2006 study of Xining and Yinchuan; however, at 39.4% this rate was still 

over 5 percentage points below our observed rate among the elderly in Shandong Province. Previous 

studies identified the CHE incidence among the general population. We only focused on the elderly 

households, a population with higher health needs and lower income than the general population. 

Among which, empty-nest households even had higher health care needs and worse economic 

conditions (See Supplementary Table 3). The high CHE incidence in our study could be explained 

mainly by the differences in age and family structure of the participants.”  

 

Medical costs in this study included direct health expenditures on diagnosis and treatment and 

associated non-medical expenses (transport and accommodation costs for patient and companions). 

As a response, we have added an explanation for the medical costs in the Method section, and the 

new paragraph now reads as follows:  

 

“A cross-sectional study was conducted by our research team between November 2011 and January 

2012. All the older people were interviewed face-to-face using a questionnaire which included family 

composition, demographic characteristics, household income, household total expenditure, food 

expenditure, household out-of-pocket payments for health including direct health expenditures 

(diagnosis and treatment) and associated non-medical expenses (transport and accommodation costs 

for patients and companions), health insurance status, and health service needs and utilization. Data 

were collected by trained master students from the Shandong University School of Public Health.”  

 

When we measured household expenditure, we collected household health expenditures, food 

expenditures and other expenditures. Even though we have minimized the estimation error by helping 

the seniors in their recall efforts, the measure of health expenditures, household expenditures and 
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food expenditures were self-reported, meaning that a self-reporting bias may affect our results. As a 

response, we have pointed out this limitation in Limitation section.  

 

2. You utilized incidence (HC) and intensity indicators (MG, MPG) as catastrophic health expenditures 

index. Although you wrote that you are unable to identify the exact cause of CHE incidence and 

intensity in limitations, you need to discuss more for it (for example, previous study results f or them, 

meaning for results differences etc.).  

 

Response: Good comments! We have also explained the difference between our result and those of 

previous studies in the above. As a response, we have deleted this point in the Limitation section. The 

new paragraph now reads as follows:  

 

“There are some limitations in this study. First, the fact that some patients who ought to but choose 

not to seek health services due to perceived financial barriers likely means that the CHE incidence 

and intensity figures we report here are slight underestimates. Second, since we collected self-

reported information about OOP, annual household expenditure, and food expenditures, we cannot 

exclude the possibility that recall bias is in issue. Third, only 153 (5.5%) elderly households in this 

study had no insurance. The representativeness of these households may affect the result when we 

used such small sample for comparisons.”  

 

Minor revision  

1. You need to check word spacing in general.  

 

Response: Thank you. We have conducted a detailed read-through of the paper and checked word 

spacing for edits.  

 

   

Reviewer: 2  

Reviewer Name  

Meena Daivadanam  

Institution and Country  

Dept. of Food, Nutrition and Dietetics, Uppsala University, Uppsala, Sweden  

 

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

None declared  

 

Please leave your comments for the authors below  

All the 'no' responses above are addressed in the comments marked on the document. Comments 

inserted in red font in text boxes marked as minor/major comments with line numbers for each page. 

Kindly get back to me if there is any confusion on this.  

Thanks  

Meena  

 

Response: Thank you for your careful read and your comments. We hope that in this round of 

revisions we have fully addressed all of your concerns.  

 

Minor Comment 1: Lines 30-38 on page 5: Recommend that the authors word the objectives directly. 

Our overall goal …and our specific objectives were to compare incidence and intensity …and to 

examine the predictors …  

 

Response: Good suggestion. We have worded the objectives directly according to the reviewer’s 

comments. The new paragraph now reads as follows:  
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“Our overall goal was to compare CHE between empty-nest and non-empty-nest households, and our 

specific objectives were to compare the incidence and intensity of CHE between empty-nest and non-

empty-nest households with seniors, and to examine predictors for CHE in the surveyed households.”  

 

Major Comment 1: Lines 45-48 on page 5: Why did the authors define 60 years and above as elderly? 

Does this correlate with retirement age or initiation of elderly benefits under government system? It 

would be good to clarify this as 60 years will not qualify as elderly in many countries.  

 

Response: Good catch! Yes, we define 60 years and above as elderly in China. Firstly, we have 

called Sixty Year Cycle a “HuaJia (in Chinese)” for a long time, which means the elderly. It is a sense 

of Chinese traditional culture. Secondly, as the reviewer has mentioned in the comments, nearly all 

people retire at the age of 60 in China. Thirdly, unlike other countries, 60 years and above is a 

universally accepted standard for the elderly in China and also other countries in Asia-Pacific region. 

As a response, we added a sentence to clarify the definition of the elderly. The new sentence now 

reads as follows:  

“In this study, we define “elderly” to include all individuals aged 60 years and above, which is a 

universally accepted standard in China and also some other countries in Asia-Pacific region.”  

 

Major Comment 2: Lines 30-53 on page 6: Please include detail of sample size calculations and 

assumptions for the sample size calculation.  

 

Response: For the purpose of determining the sample size, the CHE incidence was estimated to be 

26.5% (the CHE incidence of the general population in the same province by Chen R et al). We 

assumed an allowable error of 2.5%, a confidence interval (CI) of 95%, a response rate of 85%, and a 

design effect of 1.8 (accounting for inefficiencies associated with the cluster sampling design). As a 

result, a sample of the total number of the subjects required was 2500 elderly households.  

 

Major Comment 3: Lines 4-13 on page 7: Please give details of all categories of expenditure for out-

of-pocket expenses. Did this include both direct and indirect expenses were collected- specify the 

different types of indirect expenses.  

 

Out-of-pocket (OOP) payments included direct health expenditures (diagnosis and treatment) and 

associated non-medical expenses (transport and accommodation costs for patient and companions). 

As a response, we have added an explanation for the OOP in the Method section, and the new 

paragraph now reads as follows:  

 

“A cross-sectional study was conducted by our research team between November 2011 and January 

2012. All the older people were interviewed face-to-face using a questionnaire which included family 

composition, demographic characteristics, household income, household total expenditure, food 

expenditure, household out-of-pocket payments for health including direct health expenditures 

(diagnosis and treatment) and associated non-medical expenses (transport and accommodation costs 

for patients and companions), health insurance status, and health service needs and utilization. Data 

were collected by trained master students from the Shandong University School of Public Health.”  

 

Even though we have minimized the estimation error by helping the seniors in their recall efforts, the 

measure of health expenditures were self-reported, meaning that a self-reporting bias may affect our 

results. We also have pointed out this limitation in Limitation section.  

 

Minor Comment 2: Lines 33-37 on page 7: Please specify if the informed consent was written or oral.  

 

Response: Good point. We have specified the informed consent according to the reviewer’s comment 

in the revised manuscript. The new paragraph now reads as follows:  
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“The Ethical Committee of Shandong University School of Public Health approved the study protocol. 

All participants gave their informed written consents for participation prior to the start of study 

activities.”  

 

Minor Comment 3: Please use past tense uniformly in the text to describe methods and results.  

 

Response: Good suggestion and we are happy to follow. We have uniformly used past tense to 

describe methods and results in the revised manuscript.  

 

Minor Comment 4: Lines 21-34 on page 8: The authors have explained under definitions that the HC 

is the measure of CHE incidence and MG and MPG, measures of intensity. To make it easy for 

readers, it is better to stick to same terminology throughout and not switch between HC and CHE 

incidence in different parts of the manuscript.  

 

Response: Good point. We have used CHE incidence to replace HC in the Method Section so as to 

stick to the same terminology in different parts of the manuscript. The new paragraph in the Method 

section now reads as follows:  

 

“Household capacity to pay was defined as total household expenditure net of food expenditure. We 

followed the widely accepted World Health Organization (WHO) definition for CHE: total household 

OOP payments equaling or exceeding 40% of the household capacity to pay was considered 

catastrophic. CHE was usually assessed by incidence and intensity indicators. Mean gap (MG) and 

mean positive gap (MPG) were used to reflect intensity. The incidence of CHE was defined as the 

OOP payments equaled or exceeded a threshold share of the household’s capacity to pay. In this 

study, we used 40% as the threshold. MG was the average amount by which OOP payments as a 

proportion of capacity to pay, equaled or exceeded the threshold. MPG was defined as the excess 

expenditure per household experiencing CHE, equaled to MG/ CHE. The specific calculations of CHE 

incidence and intensity were described in detail elsewhere.”  

 

Minor Comment 5: Lines 21-34 on page 8: Also suggest that one variable is discussed in one 

paragraph, preferably with subheadings. Would be better for the reader if results related to one 

variable is not split between two paragraphs.  

 

Response: Good suggestion! We have discussed the incidence of the CHE in one paragraph, not in 

two split ones. The new paragraph in the Method section now reads as follows:  

 

“We found that CHE incidence, on average, was 44.9% among the elderly households. To understand 

the correlation between household type and catastrophic health expenditure, we compared the CHE 

incidence across different household types using a univariate logistic regression model. The model 

showed that CHE incidence was highest among the empty-nest singles (59.3%), and was lowest 

among the non-empty-nest elderly households (31.4%). This difference was statistically significant 

(Table 3).An inverse association was observed between CHE incidence and household income levels 

(Table 4). Nearly 60% of households in the poorest quintile (Q1) experienced CHE compared to 

around 33% of those in the richest quintile (Q4). Similar trends were observed across all of the three 

types of elderly households. In nearly every income level, CHE incidence was highest among empty-

nest singles and lowest in non-empty-nest households.  

.”  

 

Minor Comment 6: Lines 4-19 on page 9: Please include the relevant adjusted ORs when you report 

the results of the logistic regression models.  
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Response: Thanks for your comments, and we are happy to follow. We have added the adjusted ORs 

in the results in the revised manuscript. The new paragraph in the Results section now reads as 

follows:  

 

“A series of logistic regression models were conducted to examine the risk factors of CHE for each of 

the three subgroups separately. This allowed for a more complete understanding of the unique 

determinants of CHE for each subgroup (Table 5). Three factors were found to be statistically 

significant (p<0.05) risk factors in all three types of households: the presence of one or more 

household elderly with NCDs in the past 6 months, the hospitalization of one or more elderly 

household members in the past year, and a lower household income. Among empty-nest singles, 

those who were uninsured were more likely to experience CHE than those covered by NCMS 

(OR=0.28, P=0.044) or MIUR (OR=0.27, P=0.034). Among non-empty-nest households, those who 

were uninsured were more likely to have CHE than those covered by NCMS (OR=0.48, P=0.044), 

and rural households were more likely to have CHE than their urban counterparts (OR=1.60, 

P=0.035).”  

 

Major Comment 4: Lines 23-48 on page 9: The authors should discuss possible reasons for this 

discrepancy. They have the highest estimates so far. Cross check with proportion of empty nesters, 

hospitalizations or NCD diagnosis in the previous studies and look for possible reasons for the high 

estimates.  

 

Response: Good comments! As we discussed in the first paragraph of the Discussion Section, some 

similar studies conducted among full population also found a high CHE incidence (i.e., 26.5% in 

Shandong, 39.4% in Xining and Yinchuan,). Many studies have pointed out that certain household 

characteristics, such as households with elderly members, and also households who have a member 

with NCDs are at higher risk for CHE. Empty-nest households are of even higher risk of NCDs and 

hospitalization than non-empty-nest ones (See Supplementary Table 3).Our study finds that over 60% 

of the households had one or more member with NCDs. Furthermore, we only focus on elderly 

households, and nearly 60% of which are empty-nest households. The high CHE incidence in our 

study might be resulted from the interaction synergistic effect of the above three risk factors. As a 

response, we have added several sentences in the Discussion section and also added a 

supplementary table (Supplementary Table 3) in the revised manuscript. The new paragraph now 

reads as follows:  

 

“We find that the incidence of CHE among elderly households is 44.9%. This is significantly higher 

than the incidence of CHE identified by other scholars researching this topic in China (and who used 

an identical definition and calculation for CHE). For example, one 2009 study in Urban Mei County of 

Shaanxi province found that the CHE incidence was 7.7% among the general population34. Another 

study using data from the China Fourth National Health Service Survey (2008) found that the CHE 

incidence was 13.0%. A 2009 study of rural households in Anhui province also found a CHE 

incidence of around 13.85%. Another study conducted in the same province with our study in 2011 

showed that the CHE incidence was 26.5% among the full population—a full 18.4 percentage points 

below our observed incidence among the elderly. The highest incidence of CHE that we could find in 

the literature came from a 2006 study of Xining and Yinchuan; however, at 39.4% this rate was still 

over 5 percentage points below our observed rate among the elderly in Shandong Province. Previous 

studies identified the CHE incidence among the general population. We only focused on the elderly 

households, a population with higher health needs and lower income than the general population. 

Among which, empty-nest households even had higher health care needs and worse economic 

conditions (See Supplementary Table 3). The high CHE incidence in our study could be explained 

mainly by the differences in age and family structure of the participants.”  
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Major Comment 5: Lines 55-60 on page 10 ＆ Lines 3-7 on page 11: This is definitely surprising. 

Adverse selection alone may not account for this. Studies in other settings also show higher CHE 

among non-insured and in all settings, insurance is associated with adverse selection. Could be 

because of the low proportion of households without insurance- should be discussed in more detail.  

 

Response: Good point. Yes, only 153 (5.5%) elderly households in this study had no any kind of 

insurance. The representativeness of these households may affect the result when we used such 

small sample for comparisons. As a response, we have added two sentences in the Discussion 

section. The new paragraph now reads as follows:  

 

“We were somewhat surprised to observe that the differences between empty-nest couples with and 

without health insurance are not as significant as expected. One possible explanation for this finding 

is that uninsured households may refuse or fail to seek treatment when faced with serious illness, 

thereby reducing financial risk. Another possible explanation might stem from the adverse selection 

inherent in voluntary insurance schemes such as NCMS. Third, China has nearly reached a universal 

coverage of the health insurance system, only rather a low proportion of the households have no any 

kind of health insurance schemes. In this study, only 153 (5.5%) elderly households had no 

insurance. The result might be affected, to some extent, by the representativeness of these 

households when we used such small sample for comparisons.”  

 

Major Comment 6: Lines 38-43 on page 11: Have the authors looked at crosstabs to see if lower 

household expenditure, NCD diagnosis or hospitalizations were significantly higher in empty nest 

households? That could account for the difference in incidence and intensity.  

 

Response: Good suggestion! According to the reviewer’s comments, we tried to looked at the 

crosstabs and found that lower household income, NCD diagnosis and hospitalizations were really 

significantly higher in empty nest households, especially among those empty-nest singles. We have 

presented these in the Supplementary Table 3. As a response, we have added several sentences in 

the Discussion section (see the response of the Major Comment 4). Furthermore, we have also 

deleted this point in the Limitation section. The new paragraph now reads as follows:  

 

“There are some limitations in this study. First, the fact that some patients who ought to but choose 

not to seek health services due to perceived financial barriers likely means that the CHE incidence 

and intensity figures we report here are slight underestimates. Second, since we collected self-

reported information about OOP, annual household expenditure, and food expenditures, we cannot 

exclude the possibility that recall bias is in issue. Third, only 153 (5.5%) elderly households in this 

study had no insurance. The representativeness of these households may affect the result when we 

used such small sample for comparisons.”  

 

Minor Comment 7: Lines 47-58 on page 11: The author should also include higher CHE among 

households with a NCD diagnosis as a policy implication.  

 

Response: Good suggestion, and we are happy to follow. We have include a policy implication for a 

higher CHE among households with a NCD diagnosis in the Conclusion section of the revised 

manuscript. The new paragraph now reads as follows:  

 

“This study shows that CHE incidence is high among elderly households in China. Empty-nesters, 

including empty-nest singles and empty-nest couples, are at higher risk of CHE than non-empty-nest 

households. These results imply a need for a special insurance to broaden the coverage of health 

services and heighten the reimbursement rate in existing health insurance schemes so as to reduce 

the financial burden on empty-nest households. The elderly households with one or more NCDs 

members are found to have higher risk for CHE, which implies for decision makers to develop an 

 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-2015-010992 on 5 July 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


extra benefit package for chronic seniors. We further find that CHE incidence and intensity are both 

inversely associated with household income across all household types, suggesting a need for 

modification of existing health insurance and medical aid schemes to make them more pro-poor. 

Furthermore, this study also identifies a number of risk factors for CHE among different kind of elderly 

households, which are useful to design targeted policies that can reduce the risk of CHE among at-

risk subgroups.”  

 

Minor Comment 8: Table 2: I would also recommend that the authors to compare the mean out-of-

pocket expenses and see if it is statistically significant between the groups.  

 

Response: Good point, and we are happy to follow. We found that there was a statistically significant 

difference for the mean OOP cost of health care across different types of elderly households 

(F=12.60, P=0.000). As a response, we added a note to the Table 2 (See Note c in Table 2). The note 

now reads as follows:  

 

“a. OOP: out-of-pocket.  

b. A currency exchange rate of Chinese RMB 630 Yuan to US$1 00 Yuan (at the end of 2011).  

c. There is a statistically significant difference for the mean OOP cost of health care across different 

types of elderly households (F=12.60, P=0.000).  

d. Capacity to pay means that household expenditure minus food expenditure.”  

 

Minor Comment 9: Table 5: It may be better to switch the reference categories so that ORs are more 

than “1”, making it easier to explain and understand.  

 

Response: Good suggestion, and we are happy to follow. We have switched the reference groups 

(excluding health insurance) in Table 5 in the revised manuscript to make it easier to understand. As 

for health insurance, we think it is better to define “None” as reference group, because all of the other 

three types of the health insurance were constitutions of the health insurance system in China. It is 

hard for us to define any group of the three types of the health insurance system as reference group.  

 

 

   

Reviewer: 3  

Reviewer Name  

Szoeke  

 

Institution and Country  

Univeresity of Melbourne Australia  

 

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

Nil  

 

Please leave your comments for the authors below  

 

An excellent topic, investigation and relevance.  

 

Comment 1. In examining empty nest households and non-empty next households data should be 

presented to determine what factors led to empty-nest. In addition to presentation these should also 

be accounted for in confounding. There is no justification provided for combining empty nest from no 

children and empty-nest from departed children. In examining health outcomes, it would be most 

important to clarify there was no bias in this combined measure as those without children may have a 

lower baseline health.  
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Response: Thanks to the reviewer for such good suggestion! Of the 1614 empty nest households, 

51(3.16%) were from no children and the others were caused by the departure of the children. And 

there were no statistical differences in health outcomes (e.g. NCDs, hospitalization) between the 

empty nest households without children and those departed by the children. As a response, we added 

several sentences in the Method section to explain in detail and also presented as a supplementary 

table (see Supplementary Table 1). The new paragraph now reads as follows:  

 

“A multi-stage stratified random cluster sampling method was used. First, the urban districts and rural 

counties in Shandong province were stratified as three groups according to per capita GDP. From 

each group, one district and one county were randomly selected. In total, three districts (Huaiyin, 

Dongchangfu, Zhangdian) and three counties (Qufu, Chiping, Leling) were selected as study sites 

(Figure 1). Next, the sub-districts and townships in every selected district or county were stratified into 

three levels according to their per capita GDP, and one sub-district and one township were randomly 

selected from each level. Finally, we randomly selected three communities or three villages from each 

selected sub-district and township. In all, 27 urban communities and 27 rural villages were selected. 

All of the elderly households in each sample community / village were recruited for participation in our 

study. A total of 2950 households were recruited, of which 2761 households with complete data were 

included in the analysis. Among those we included, 1614 households were empty-nest elderly 

households. Of the empty-nest households, 51(3.2%) were those without children, and the rest were 

those caused by the departure of the children. There were no statistical differences in main health 

outcomes (NCDs, hospitalization, see the Supplementary Table 1) between the empty nest 

households from no children and those from departed children. Therefore, we combined the two 

groups into one defined as empty-nest households when we analyzed the data.”  

 

Comment 2.2950/2761 drop out characteristics should be reported.  

 

Response: A good suggestion, and we are happy to follow. We have added one sentence to report 

the characteristics of the excluded households in the Method section. The new paragraph now reads 

as follows:  

 

“A multi-stage stratified random cluster sampling method was used. First, the urban districts and rural 

counties in Shandong province were stratified as three groups according to per capita GDP. From 

each group, one district and one county were randomly selected. In total, three districts (Huaiyin, 

Dongchangfu, Zhangdian) and three counties (Qufu, Chiping, Leling) were selected as study sites 

(Figure 1). Next, the sub-districts and townships in every selected district or county were stratified into 

three levels according to their per capita GDP, and one sub-district and one township were randomly 

selected from each level. Finally, we randomly selected three communities or three villages from each 

selected sub-district and township. In all, 27 urban communities and 27 rural villages were selected. 

All of the elderly households in each sample community / village were recruited for participation in our 

study. A total of 2950 households were recruited, of which 2761 households with complete data were 

included in the analysis. Among those we included, 1614 households were empty-nest elderly 

households. Of the empty-nest households, 51(3.2%) were those without children, and the rest were 

those caused by the departure of the children. There were no statistical differences in main health 

outcomes (NCDs, hospitalization, see the Supplementary Table 1) between the empty nest 

households from no children and those from departed children. Therefore, we combined the two 

groups into one defined as empty-nest households when we analyzed the data.” Of the 189 excluded 

elderly households, empty-nest ones account for 48.1%. Around 66.1 % of the excluded households 

had one or more members with NCDs, and 12.2% had one or more elderly members been admitted 

to hospitals. ”  
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Comment 3. Table reporting the differences between each different district/country etc should be 

presented as supplementary tables for variables of interest so that between district/country bias can 

be assessed.  

 

Response: Thanks to the reviewer for this good point! We have presented the CHE and also other 

variables among different districts/counties in the Supplementary Table 2. We also added one 

sentence in the first paragraph:  

 

“Some variables across different districts or counties were also presented as supplementary table 

(Supplementary Table 2), and interested readers are encouraged to refer to the table for more 

details.”  

 

 

Comment 4. A series of logistical regression models is described but no discussion of how large the 

series was, what was examined and what multiple comparisons adjustment is made. A list of the 

factors which as examined should be provided. What adjustements to analysis were made? Are these 

results adjusted for age?  

 

Response: Apologies for any confusion. It was not our intention to mislead. We employed three 

multivariate logistic regression analyses respectively to assess the explanatory variables for CHE in 

each kind of elderly households, including households of empty-nest singles, empty-nest couples and 

non-empty nest seniors. In each model, five factors were included (see Table 5). We analyzed the 

data based on households, not the individual of seniors. In one household, there may be one or more 

older people. Therefore, it is hard for us to adjust for age when modelling.  

 

Comment 5.Why are the findings of this study so inflated compared to other similar studies?  

 

Response: Good comments! As we discussed in the first paragraph of the Discussion Section, some 

similar studies conducted among full population also found a high CHE incidence (i.e., 26.5% in 

Shandong, 39.4% in Xining and Yinchuan,). Many studies have pointed out that certain household 

characteristics, such as households with elderly members, and also households who have a member 

with NCDs are at higher risk for CHE. Empty-nest households are of even higher risk of NCDs and 

hospitalization than non-empty-nest ones (See Supplementary Table 3).Our study finds that over 60% 

of the households had one or more member with NCDs. Furthermore, we only focus on elderly 

households, and nearly 60% of which are empty-nest households. The high CHE incidence in our 

study might be resulted from the interaction synergistic effect of the above three risk factors. As a 

response, we have added several sentences in the Discussion section and also added a 

supplementary table (Supplementary Table 3) in the revised manuscript. The new paragraph now 

reads as follows:  

 

“We find that the incidence of CHE among elderly households is 44.9%. This is significantly higher 

than the incidence of CHE identified by other scholars researching this topic in China (and who used 

an identical definition and calculation for CHE). For example, one 2009 study in Urban Mei County of 

Shaanxi province found that the CHE incidence was 7.7% among the general population34. Another 

study using data from the China Fourth National Health Service Survey (2008) found that the CHE 

incidence was 13.0%. A 2009 study of rural households in Anhui province also found a CHE 

incidence of around 13.85%. Another study conducted in the same province with our study in 2011 

showed that the CHE incidence was 26.5% among the full population—a full 18.4 percentage points 

below our observed incidence among the elderly. The highest incidence of CHE that we could find in 

the literature came from a 2006 study of Xining and Yinchuan; however, at 39.4% this rate was still 

over 5 percentage points below our observed rate among the elderly in Shandong Province. Previous 

studies identified the CHE incidence among the general population. We only focused on the elderly 
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households, a population with higher health needs and lower income than the general population. 

Among which, empty-nest households even had higher health care needs and worse economic 

conditions (See Supplementary Table 3). The high CHE incidence in our study could be explained 

mainly by the differences in age and family structure of the participants.” 

VERSION 2 – REVIEW 

REVIEWER Eun-Cheol Park 
Yonsei University, Seoul, South Korea 

REVIEW RETURNED 18-May-2016 

 

GENERAL COMMENTS This revised manuscript appropriately fulfilled my question or 
comments. I recommend acceptance for this study.  
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