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VERSION 1 - REVIEW 

REVIEWER Francesco Landi 
Catholic University or Rome 

REVIEW RETURNED 12-Mar-2016 

 

GENERAL COMMENTS Using data from the 1999 to 2002 of the National Health and 
Nutrition Examination Survey (NHANES) cohort, the aim of this 
study was to describe the relationship between the presence of 
disability, including number and functional domain, and all-cause 
mortality.  
The data are of some interest; however some methodological issues 
need to be better addressed.  
 
1. I have concerns about methodological weaknesses such as 
confounding and bias.  
2. How was the vital status of all study participants ascertained? 
Usually these data are obtained by general practitioners and 
confirmed using the National Death Registry. Furthermore, the 
authors lack to clearly describe the follow-up time. How many years? 
Were participants censored at the time of their death using the date 
of death (for participants who died during the follow-up) or at the end 
of follow-up (for participants who did not die during the study follow-
up)?  
3. The general characteristics of the study sample. In particular we 
lack some information about social characteristics (i.e., marital 
status, living alone), clinical characteristics (i.e., nutritional status, 
drugs), functional characteristics (i.e., cognitive impairment, 
depression). All of these are potentially correlated with the outcome.  
4. In this context, confounders not considered in the study may 
explain the results. If these issues are not possible to address it is 
important to add them as important limitations of the study.  
5. The authors conclude that the data presented support a positive 
association between disability, especially IADL disability, and all-
cause mortality in the US elderly population. In the context of the 
limitation of the study, the authors could be more caution with this 
conclusion.  
6. The authors state that little is known regarding the association 
between disability and mortality risk. This statement is not 
completely correct. The authors lack to quote some relevant papers 
that already demonstrated such association (Landi F et al. Disability, 
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more than multimorbidity, was predictive of mortality among older 
persons aged 80 years and older. J Clin Epidemiol 2010;63(7):752-
9; Marengoni A et al. The impact of chronic multimorbidity and 
disability on functional decline and survival in elderly persons. A 
community-based, longitudinal study. J Intern Med 2009;265(2):288-
95).  

 

REVIEWER Brian Downer 
University of Texas Medical Branch, U.S. 

REVIEW RETURNED 22-Mar-2016 

 

GENERAL COMMENTS The objective of this analysis was to study the relationship between 
disability and all-cause mortality among older adults living in the 
United States. This analysis used several different self-reported 
measures of disability (e.g., ADLs, physical activity, mobility, etc.). 
This study presents interesting information about the relationship 
between different types of disability and mortality risk. Results 
indicate that disability is associated with increased mortality, 
especially among older adults with multiple forms of disability. Each 
disability domain had a similar association with mortality (~2.3 to 2.6 
times greater risk), with the greatest risk observed for IADL 
disability.  
 
The introduction section is a little short. Leisure and social activities 
are mentioned as another measure of disability but the other 
measures (e.g., physical activity, lower extremity mobility) are not 
mentioned. Describing the other disability measures and referencing 
prior research on the relationship between these measures and 
health outcomes among older adults can improve the introduction.  
 
Mention that subjects 85 and older in these waves of the NHANES 
are simply categorized as being 85 years of age (as stated in 
reference 12). Otherwise, it is unclear how restricting the analytic 
sample to participants between 60 and 84 years of age will prevent 
possible age misclassification.  
 
How was disability in leisure and social activities measured? Page 9 
lines 10-11 state “19 specific questions designed to assess the 
subject’s level of difficulty in fulfilling a task without using 
equipment.” Were questions regarding LSA included in these 19 
questions?  
 
How many eligible subjects with missing data were excluded from 
the final sample? Did any participants have to be excluded because 
they were not included in the mortality follow-up of the NHANES?  
 
Please state the 5 major functional domains (page 9 line 13)  
 
Page 11 lines 16-18 states that P values for trend were determined 
by making the number of disabilities a continuous variable ranging 
from 0 to 5. Is this referring to the number of domains in which a 
subject was disabled? Please state in the manuscript if this is the 
case.  
 
Were there any interactions between gender and the different 
disability measures? Since gender differences in the incidence and 
prevalence of disability exist, it will be of interest to explore potential 
interactions.  
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The lack of longitudinal data is also a limitation in that it is not 
possible to identify subjects who transition in and out of a state of 
disability. It also makes it not possible to examine short-term versus 
long-term disability. The authors should highlight that it is possible 
that some subjects may have been disabled at the time of the 
interview and subsequently recovered later on. The opposite may 
also be true (i.e., not disabled at time of the interview and 
subsequently developing disability soon after). 

 

REVIEWER Erja Portegijs 
University of Jyvaskyla, Finland 

REVIEW RETURNED 24-Mar-2016 

 

GENERAL COMMENTS This paper studies the association between difficulties in different 
functional domains in older people and all-cause mortality in a large 
study sample. As would be expected based on existing literature, 
difficulties in functional domains (expressed as index scores and 
separate domains) increase mortality risk. The topic of the study is 
relevant and the statistical methods seem appropriate. However, the 
description of the study methods as well as the literature review 
require extensive revision.  
 
- The study design of the study is unclear. The authors indicated a 
cross-sectional study design (abstract and methods). But 
considering the fact that mortality was the study outcome of this 
study, this can not be the case. In the discussion the authors use the 
terms observational and retrospective, which I do not understand 
either. In the contribution statement the authors use the term 
intervention, which I do not think is appropriate. Please clarify the 
study design and indicate when data on functional status etc. was 
collected and also indicate how and when data on mortality was 
collected.  
- I could not find anywhere in the manuscript text the methods used 
and the period for which vital status was collected. Also it is unclear 
from the paper how many participants died over the follow-up, this 
should at least be mentioned in the results section. This information 
is needed to be able to determine the robustness of the survival 
analyses, which depend on numbers of events.  
- Potential sources of bias are not sufficiently addressed in the 
paper. Is it true that there is no missing variable in any of the 
measures included in this paper, as the Strobe statement seems to 
suggest? If there were any missing variables it should be mentioned 
in the paper how these were handled? Also if there are no missing 
values this should be stated in the paper.  
- Numbers of individuals at each state of the study are not clearly 
indicated in the paper. I can not follow the explanation on p.8 l.13 
and further.  
- What were the inclusion criteria of the study?  

- p.11 l.12 On what basis were covariates chosen to be included in 
the models? I can see that not all covariates listed in the methods 
are included in the regression models. Also I am wondering why it 
was chosen to only include biological markers and not for example 
cognitive function or factors relating to socio-economic status that 
have also been associated with disability and mortality.  
- The reference list contains mostly older references; only 4 of 35 
were published since 2010.  
- The introduction is very short and does in my opinion not reflect the 
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current literature on the subject. The authors should include more 
references to previous studies on associations between ADL, IADL 
and other functional domains and mortality as they are available. In 
the discussion they do a better job and refer to related papers. 
Please conduct a more rigorous review of the literature and rewrite 
the introduction (and discussion) section accordingly.  
- I consider the fact that this paper looks at different functional 
domains as a strength. However, the concept behind the different 
domains need to be explained in the introduction of the text. 
Disability as it is most often framed typically contains mostly ADL 
and IADL activities, thus the importance of the other domains needs 
to be justified in the text.  
- The title does not reflect the complete study. While the study 
considers five different functional domains that are all statistically 
significantly related with mortality risk, I do not understand why the 
authors refer to IADL only in the title and the conclusion of the 
abstract. In addition, when looking at the data I am not convinced 
that the association is markedly stronger between IADL and 
mortality than it is with some of the other domains. For example the 
difference in HR between leisure and social activities and IADL 
seems rather small.  
- Terminology used by the authors is somewhat confusing: Disability 
is used to describe difficulty in one or more functional tasks instead 
of inability. Although I have seen other papers using the word 
disability in similar cases, I am not sure whether this is appropriate 
as technically the person may be able to the task.  
- Throughout the text is not always clear whether the authors refer to 
‘any disability’ or disability in any specific domain. Also the authors 
sometimes refer to “disabled individuals”, which is stigmatizing and 
should thus be avoided. p.9 l.18-p.10 l.1: the “number of disabilities” 
confusingly refers to the number of domains with disability. Please 
consider rewording.  
- In the introduction the authors imply that they it is important to 
study how the severity of disability relates to mortality (p.6. l.17). 
Would it be possible to study this using these data? Why have the 
authors decided to make a dichotomous variable of any disability 
and no disability, while for example also the total sum of difficulties 
could have been used? In this way important information may be 
lost.  
- Abstract: The setting should be specified more in detail. Also some 
information regarding covariates accounted for in the model should 
be mentioned.  
- It would be helpful if the authors would list all items included in the 
different functional domains. (p.9)  
- Table 2: It would be helpful to now the number of participants in 
each group. Please add a column with this information.  
- The manuscript would benefit from language editing.  

 

VERSION 1 – AUTHOR RESPONSE 

Comments from Reviewer#1:  

Using data from the 1999 to 2002 of the National Health and Nutrition Examination Survey (NHANES) 

cohort, the aim of this study was to describe the relationship between the presence of disability, 

including number and functional domain, and all-cause mortality. The data are of some interest; 

however some methodological issues need to be better addressed.  

 

1. I have concerns about methodological weaknesses such as confounding and bias.  

Response:  
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Thank you for your thorough review and salient observations. In order to minimize the confounding 

effect, we excluded participants with with incomplete data for the disability questionnaire screening, or 

without relevant laboratory and/or clinical examinations at baseline (Page 8, Line18-19; Page 9, Line 

1). A reduction in the potential for the occurrence and effect of confounding and bias can be obtained 

by an extended-model approach was used for the adjustment of covariates (Page 11, Line 12-17). 

However, the disability status of individuals was self-reported, which may on occasion have led to 

over-reporting of the participants, and may be affected by recall bias or misclassification and we 

mentioned in the limitation of the manuscript (Page 19, Line 2-4).  

 

2. How was the vital status of all study participants ascertained? Usually these data are obtained by 

general practitioners and confirmed using the National Death Registry. Furthermore, the authors lack 

to clearly describe the follow-up time. How many years? Were participants censored at the time of 

their death using the date of death (for participants who died during the follow-up) or at the end of 

follow-up (for participants who did not die during the study follow-up)?  

Response:  

Thank you for your thorough review and salient observations. National Center for Health Statistics 

(NCHS) of the Centers for Disease Control and Prevention has linked various surveys with death 

certificate records from the National Death Index (NDI). Linkage of the NCHS survey participants with 

the NDI mortality data provides the opportunity to conduct a vast array of outcome studies designed 

to investigate the association of a wide variety of health factors with mortality. The website is available 

(http://www.cdc.gov/nchs/data-linkage/mortality.htm). Person-months of follow-up were calculated 

from the date of exam until date of death or censoring on December 31, 2006, whichever came first. 

The mean follow-up time of this study is 5.7 years and 77 deaths occurred (Page 13, Line 15).  

 

3. The general characteristics of the study sample. In particular we lack some information about social 

characteristics (i.e., marital status, living alone), clinical characteristics (i.e., nutritional status, drugs), 

functional characteristics (i.e., cognitive impairment, depression). All of these are potentially 

correlated with the outcome.  

Response:  

Thank you for your thorough review and salient observations. We had modified the regression model 

(model 5) and adjusted the possible prognostic marker such as social characteristics (i.e., marital 

status, living alone), clinical characteristics (i.e., nutritional status, drugs), functional characteristics 

(i.e., cognitive impairment, depression) according to your recommendation (Table 2).  

 

4. In this context, confounders not considered in the study may explain the results. If these issues are 

not possible to address it is important to add them as important limitations of the study.  

Response:  

Thank you for your thorough review and salient observations. In order to minimize the confounding 

effect, we excluded participants with incomplete data for the disability questionnaire screening, or 

without relevant laboratory and/or clinical examinations at baseline (Page 8, Line18-19; Page 9, Line 

1). A reduction in the potential for the occurrence and effect of confounding and bias can be obtained 

by an extended-model approach was used for the adjustment of covariates (Page 11, Line 12-17). 

Despite adjusting for a large number of potential confounding factors, residual confounding effects 

from unmeasured confounders of the relationship between disability and risk of all-cause mortality in 

elderly individuals might have been present. and we mentioned in the limitation of the manuscript 

(Page 19, Line 8-11).  

 

 

5. The authors conclude that the data presented support a positive association between disability, 

especially IADL disability, and all-cause mortality in the US elderly population. In the context of the 

limitation of the study, the authors could be more caution with this conclusion.  

Response:  
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Thank you for your thorough review and salient observations. We had corrected the sentence 

according to your recommendation (Page 4, Line 6-8).  

 

6. The authors state that little is known regarding the association between disability and mortality risk. 

This statement is not completely correct. The authors lack to quote some relevant papers that already 

demonstrated such association (Landi F et al. Disability, more than multimorbidity, was predictive of 

mortality among older persons aged 80 years and older. J Clin Epidemiol 2010;63(7):752-9; 

Marengoni A et al. The impact of chronic multimorbidity and disability on functional decline and 

survival in elderly persons. A community-based, longitudinal study. J Intern Med 2009;265(2):288-95).  

Response:  

Thank you for your thorough review and salient observations. We had corrected the sentence 

according to your recommendation (Page 6, Line 17-18).  

 

Comments from Reviewer#2:  

The objective of this analysis was to study the relationship between disability and all-cause mortality 

among older adults living in the United States. This analysis used several different self-reported 

measures of disability (e.g., ADLs, physical activity, mobility, etc.). This study presents interesting 

information about the relationship between different types of disability and mortality risk. Results 

indicate that disability is associated with increased mortality, especially among older adults with 

multiple forms of disability. Each disability domain had a similar association with mortality (~2.3 to 2.6 

times greater risk), with the greatest risk observed for IADL disability.  

 

The introduction section is a little short. Leisure and social activities are mentioned as another 

measure of disability but the other measures (e.g., physical activity, lower extremity mobility) are not 

mentioned. Describing the other disability measures and referencing prior research on the relationship 

between these measures and health outcomes among older adults can improve the introduction.  

Response:  

Thank you for your positive comments on this manuscript. We had modified and improved the 

introduction of manuscript and corrected the sentence according to your recommendation (Page 6, 

Line 17-19; Page 7, Line 1-3).  

 

Mention that subjects 85 and older in these waves of the NHANES are simply categorized as being 

85 years of age (as stated in reference 12). Otherwise, it is unclear how restricting the analytic sample 

to participants between 60 and 84 years of age will prevent possible age misclassification.  

Response:  

Thank you for your positive comments on this manuscript. Age is top-coded at 85 years in NHANES 

data releases for confidentiality reasons and all participants aged ≥ 85 were treated as aged 85. 

Based on previous studies, we only enrolled individuals aged 60–84 to avoid age misclassification. 

For the purpose of avoiding age misclassification and to minimize the possible confounding effects of 

disability in this study, we excluded participants who could contribute to possible selection bias and 

unsatisfactory generalisation.  

 

How was disability in leisure and social activities measured? Page 9 lines 10-11 state “19 specific 

questions designed to assess the subject’s level of difficulty in fulfilling a task without using 

equipment.” Were questions regarding LSA included in these 19 questions?  

Response:  

Thank you for your positive comments on this manuscript. Participants aged 60 years and older were 

interviewed for measurement of self-reported functional status, which included 19 specific questions 

and was planned to evaluate the individual’s difficulty level in performing a task without using any 

special equipment. These 19 questions were classified into five major domains: activities of daily 

living (ADL), instrumental activities of daily living (IADL), leisure and social activities (LSA), lower 

extremity mobility (LEM), and general physical activities (GPA). The ADL domain included four 
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components, such as difficulty in eating by using fork, knife, and drinking from cup, self-dressing, 

walking between rooms on same floor and getting in and out of bed. The IADL domain included three 

components, such as difficulty in managing money, doing household chores and preparing meals. 

The LSA domain included three components, such as difficulty in going out to movies, attending 

social events and performing leisure activities at home. The LEM domain included two components, 

such as difficulty in walking a quarter mile and walking up 10 steps. The GPA domain included seven 

components, such as difficulty in stooping/crouching/kneeling, lifting or carrying, standing up from 

armless chair, standing for long periods, sitting for long periods, reaching up over head and 

grasp/holding small objects.  

 

How many eligible subjects with missing data were excluded from the final sample? Did any 

participants have to be excluded because they were not included in the mortality follow-up of the 

NHANES?  

Response:  

Thank you for your positive comments on this manuscript. A total of 21,004 participants attended the 

mobile examination center between 1999 and 2002; Participants aged < 60 years (N = 17,298) and 

aged ≥ 85 years (N = 409) were excluded. A total of 3,297 participants were aged between 60 and 84 

years. After participants with incomplete data for the disability questionnaire screening (N=308), or 

without relevant laboratory and/or clinical examinations (N=853), not included in the mortality follow-

up and/or loss to follow-up (N=302) were excluded, 1,834 participants were included in the analyses 

of this study.  

 

Please state the 5 major functional domains (page 9 line 13)  

Response:  

Thank you for your positive comments on this manuscript. Five major functional domains included: 

activities of daily living (ADL), instrumental activities of daily living (IADL), leisure and social activities 

(LSA), lower extremity mobility (LEM), and general physical activities (GPA). The ADL domain 

included four components, such as difficulty in eating by using fork, knife, and drinking from cup, self-

dressing, walking between rooms on same floor and getting in and out of bed. The IADL domain 

included three components, such as difficulty in managing money, doing household chores and 

preparing meals. The LSA domain included three components, such as difficulty in going out to 

movies, attending social events and performing leisure activities at home. The LEM domain included 

two components, such as difficulty in walking a quarter mile and walking up 10 steps. The GPA 

domain included seven components, such as difficulty in stooping/crouching/kneeling, lifting or 

carrying, standing up from armless chair, standing for long periods, sitting for long periods, reaching 

up over head and grasp/holding small objects.  

 

Page 11 lines 16-18 states that P values for trend were determined by making the number of 

disabilities a continuous variable ranging from 0 to 5. Is this referring to the number of domains in 

which a subject was disabled? Please state in the manuscript if this is the case.  

Response:  

Thank you for your positive comments on this manuscript. The P-values for the trend tests were 

determined by treating the number of domains in which a subject was disabled as a continuous 

variable (0–5) in order to observe the associations between an increase in the number of functional 

domains and all-cause mortality risk in elderly individuals (Page 11, Line 18-19).  

 

Were there any interactions between gender and the different disability measures? Since gender 

differences in the incidence and prevalence of disability exist, it will be of interest to explore potential 

interactions.  

Response:  

Thank you for your positive comments on this manuscript. We had added supplement table 1&2 to 

demonstrate the interactions between gender and the different disability measures according to your 
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recommendation.  

 

The lack of longitudinal data is also a limitation in that it is not possible to identify subjects who 

transition in and out of a state of disability. It also makes it not possible to examine short-term versus 

long-term disability. The authors should highlight that it is possible that some subjects may have been 

disabled at the time of the interview and subsequently recovered later on. The opposite may also be 

true (i.e., not disabled at time of the interview and subsequently developing disability soon after).  

Response:  

Thank you for your positive comments on this manuscript. We had modified and improved the 

limitation of manuscript and corrected the sentence according to your recommendation (Page 19, Line 

7-12).  

 

 

 

Comments from Reviewer#3:  

This paper studies the association between difficulties in different functional domains in older people 

and all-cause mortality in a large study sample. As would be expected based on existing literature, 

difficulties in functional domains (expressed as index scores and separate domains) increase 

mortality risk. The topic of the study is relevant and the statistical methods seem appropriate. 

However, the description of the study methods as well as the literature review require extensive 

revision.  

 

- The study design of the study is unclear. The authors indicated a cross-sectional study design 

(abstract and methods). But considering the fact that mortality was the study outcome of this study, 

this can not be the case. In the discussion the authors use the terms observational and retrospective, 

which I do not understand either. In the contribution statement the authors use the term intervention, 

which I do not think is appropriate. Please clarify the study design and indicate when data on 

functional status etc. was collected and also indicate how and when data on mortality was collected.  

Response:  

Thank you for your positive comments on this manuscript. Data from the 1999–2002 NHANES were 

used. National Center for Health Statistics (NCHS) of the Centers for Disease Control and Prevention 

has linked various surveys with death certificate records from the National Death Index (NDI). Linkage 

of the NCHS survey participants with the NDI mortality data provides the opportunity to conduct a vast 

array of outcome studies designed to investigate the association of a wide variety of health factors 

with mortality. The website is available (http://www.cdc.gov/nchs/data-linkage/mortality.htm). Person-

months of follow-up were calculated from the date of exam until date of death or censoring on 

December 31, 2006, whichever came first. We had clarified the study design and corrected the 

sentence according to your recommendation (Page 3, Line 5; Page, Line 17-18; Page 21; Line 7-8).  

 

- I could not find anywhere in the manuscript text the methods used and the period for which vital 

status was collected. Also it is unclear from the paper how many participants died over the follow-up, 

this should at least be mentioned in the results section. This information is needed to be able to 

determine the robustness of the survival analyses, which depend on numbers of events.  

Response:  

Thank you for your thorough review and salient observations. National Center for Health Statistics 

(NCHS) of the Centers for Disease Control and Prevention has linked various surveys with death 

certificate records from the National Death Index (NDI). Linkage of the NCHS survey participants with 

the NDI mortality data provides the opportunity to conduct a vast array of outcome studies designed 

to investigate the association of a wide variety of health factors with mortality. The website is available 

(http://www.cdc.gov/nchs/data-linkage/mortality.htm). The mean follow-up time of this study is 5.7 

years and 77 deaths occurred (Page 13, Line 15).  
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- Potential sources of bias are not sufficiently addressed in the paper. Is it true that there is no missing 

variable in any of the measures included in this paper, as the Strobe statement seems to suggest? If 

there were any missing variables it should be mentioned in the paper how these were handled? Also 

if there are no missing values this should be stated in the paper.  

Response:  

Thank you for your thorough review and salient observations. In order to minimize the confounding 

effect, we excluded participants with missing or incomplete data for the disability questionnaire 

screening, or without relevant laboratory and/or clinical examinations at baseline (Page 8, Line18-19; 

Page 9, Line 1). A reduction in the potential for the occurrence and effect of confounding and bias can 

be obtained by an extended-model approach was used for the adjustment of covariates (Page 11, 

Line 12-17). Despite adjusting for a large number of potential confounding factors, residual 

confounding effects from unmeasured confounders of the relationship between disability and risk of 

all-cause mortality in elderly individuals might have been present. and we mentioned in the limitation 

of the manuscript (Page 19, Line 8-11).  

 

- Numbers of individuals at each state of the study are not clearly indicated in the paper. I can not 

follow the explanation on p.8 l.13 and further.  

Response:  

Thank you for your positive comments on this manuscript. A total of 21,004 participants attended the 

mobile examination center between 1999 and 2002; Participants aged < 60 years (N = 17,298) and 

aged ≥ 85 years (N = 409) were excluded. A total of 3,297 participants were aged between 60 and 84 

years. After participants with incomplete data for the disability questionnaire screening (N=308), or 

without relevant laboratory and/or clinical examinations (N=853), not included in the mortality follow-

up and/or loss to follow-up (N=302) were excluded, 1,834 participants were included in the analyses 

of this study.  

 

- What were the inclusion criteria of the study?  

Response:  

Thank you for your positive comments on this manuscript and we only enrolled individuals aged 60–

84.  

 

- p.11 l.12 On what basis were covariates chosen to be included in the models? I can see that not all 

covariates listed in the methods are included in the regression models. Also I am wondering why it 

was chosen to only include biological markers and not for example cognitive function or factors 

relating to socio-economic status that have also been associated with disability and mortality.  

Response:  

Thank you for your thorough review and salient observations. We had modified the regression model 

(model 5) and adjusted the possible prognostic marker such as social characteristics (i.e., marital 

status, living alone), clinical characteristics (i.e., nutritional status, drugs), functional characteristics 

(i.e., cognitive impairment, depression) according to your recommendation (Table 2).  

 

- The reference list contains mostly older references; only 4 of 35 were published since 2010.  

Response:  

Thank you for your positive comments on this manuscript. We had modified and improved the 

reference of manuscript according to your recommendation (Ref. 3-6, 10-11).  

 

- The introduction is very short and does in my opinion not reflect the current literature on the subject. 

The authors should include more references to previous studies on associations between ADL, IADL 

and other functional domains and mortality as they are available. In the discussion they do a better 

job and refer to related papers. Please conduct a more rigorous review of the literature and rewrite the 

introduction (and discussion) section accordingly.  

Response:  
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Thank you for your positive comments on this manuscript. We had modified and improved the 

introduction and discussion of manuscript and corrected the sentence according to your 

recommendation (Page 6, Line 17-19; Page 7, Line 1-3; Ref. 3-6, 10, 11).  

 

- I consider the fact that this paper looks at different functional domains as a strength. However, the 

concept behind the different domains need to be explained in the introduction of the text. Disability as 

it is most often framed typically contains mostly ADL and IADL activities, thus the importance of the 

other domains needs to be justified in the text.  

Response:  

Thank you for your positive comments on this manuscript. We had modified and improved the 

introduction and discussion of manuscript and corrected the sentence according to your 

recommendation (Page 6, Line 17-19; Page 7, Line 1-3; Ref. 3-6, 10, 11).  

 

- The title does not reflect the complete study. While the study considers five different functional 

domains that are all statistically significantly related with mortality risk, I do not understand why the 

authors refer to IADL only in the title and the conclusion of the abstract. In addition, when looking at 

the data I am not convinced that the association is markedly stronger between IADL and mortality 

than it is with some of the other domains. For example the difference in HR between leisure and 

social activities and IADL seems rather small.  

Response:  

Thank you for your positive comments on this manuscript. We had modified the title as “All-Cause 

Mortality Risk in Elderly Individuals with Disabilities” and corrected the sentence according to your 

recommendation.  

 

- Terminology used by the authors is somewhat confusing: Disability is used to describe difficulty in 

one or more functional tasks instead of inability. Although I have seen other papers using the word 

disability in similar cases, I am not sure whether this is appropriate as technically the person may be 

able to the task.  

Response:  

Thank you for your positive comments on this manuscript. Participants aged 60 years and older were 

interviewed for measurement of self-reported functional status, which included 19 specific questions 

and was planned to evaluate the individual’s difficulty level in performing a task without using any 

special equipment. These 19 questions were classified into five major domains: activities of daily 

living (ADL), instrumental activities of daily living (IADL), leisure and social activities (LSA), lower 

extremity mobility (LEM), and general physical activities (GPA). The ADL domain included four 

components, such as difficulty in eating by using fork, knife, and drinking from cup, self-dressing, 

walking between rooms on same floor and getting in and out of bed. The IADL domain included three 

components, such as difficulty in managing money, doing household chores and preparing meals. 

The LSA domain included three components, such as difficulty in going out to movies, attending 

social events and performing leisure activities at home. The LEM domain included two components, 

such as difficulty in walking a quarter mile and walking up 10 steps. The GPA domain included seven 

components, such as difficulty in stooping/crouching/kneeling, lifting or carrying, standing up from 

armless chair, standing for long periods, sitting for long periods, reaching up over head and 

grasp/holding small objects.  

 

- Throughout the text is not always clear whether the authors refer to ‘any disability’ or disability in any 

specific domain. Also the authors sometimes refer to “disabled individuals”, which is stigmatizing and 

should thus be avoided. p.9 l.18-p.10 l.1: the “number of disabilities” confusingly refers to the number 

of domains with disability. Please consider rewording.  

Response:  

Thank you for your positive comments on this manuscript. We had modified and corrected the 

sentence according to your recommendation (Page6, Line5; Page 9, Line 19).  
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- In the introduction the authors imply that they it is important to study how the severity of disability 

relates to mortality (p.6. l.17). Would it be possible to study this using these data? Why have the 

authors decided to make a dichotomous variable of any disability and no disability, while for example 

also the total sum of difficulties could have been used? In this way important information may be lost.  

Response:  

Thank you for your positive comments on this manuscript. Nineteen questions on physical function 

were asked to evaluate the functional status of the participants. The questionnaire was designed to 

determine the condition of dependence, and an  

individual’s level of difficulty can be evaluated without using any special equipment. The questions 

were based on functional mobility and transfers, household productivity, manipulation of surroundings, 

and social integration. The 19 questions were divided into the following 5 domains: (1) ADL (eating, 

dressing, walking, and getting out of bed); (2) IADL (managing money, doing house chores, and 

preparing meals); (3) LSA (attending social events, going out to watch movies, and in-home leisure 

activities); (4)GPA (standing, bending, stooping, sitting, lifting, grasping, and reaching); and (5) LEM 

(walking one-quarter of a mile and walking up 10 steps). The following 4 levels of difficulty were used 

to evaluate each domain: no difficulty, some difficulty, much difficulty, and unable to perform. Total 

disability was assessed as the sum of the 5 major domains at baseline and analyzed as a continuous 

variable, with a range from 0 to 19.  

 

- Abstract: The setting should be specified more in detail. Also some information regarding covariates 

accounted for in the model should be mentioned.  

Response:  

Thank you for your positive comments on this manuscript. We had modified the abstract of the 

manuscript and corrected the sentence according to your recommendation (Page 3, Line 3-18).  

 

- It would be helpful if the authors would list all items included in the different functional domains. (p.9)  

Response:  

Thank you for your positive comments on this manuscript. Participants aged 60 years and older were 

interviewed for measurement of self-reported functional status, which included 19 specific questions 

and was planned to evaluate the individual’s difficulty level in performing a task without using any 

special equipment. These 19 questions were classified into five major domains: activities of daily 

living (ADL), instrumental activities of daily living (IADL), leisure and social activities (LSA), lower 

extremity mobility (LEM), and general physical activities (GPA). The ADL domain included four 

components, such as difficulty in eating by using fork, knife, and drinking from cup, self-dressing, 

walking between rooms on same floor and getting in and out of bed. The IADL domain included three 

components, such as difficulty in managing money, doing household chores and preparing meals. 

The LSA domain included three components, such as difficulty in going out to movies, attending 

social events and performing leisure activities at home. The LEM domain included two components, 

such as difficulty in walking a quarter mile and walking up 10 steps. The GPA domain included seven 

components, such as difficulty in stooping/crouching/kneeling, lifting or carrying, standing up from 

armless chair, standing for long periods, sitting for long periods, reaching up over head and 

grasp/holding small objects.  

 

- Table 2: It would be helpful to now the number of participants in each group. Please add a column 

with this information.  

Response:  

Thank you for your thorough review and salient observations. We had modified the table and add a 

column with the number of participants in each group according to your recommendation (Table 2).  

 

- The manuscript would benefit from language editing.  

Response:  
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Thank you for your thorough review and salient observations. After finishing the above modification, 

this manuscript was sent for the language editing service and was reviewed and alternated by at least 

one native English writer. 

VERSION 2 – REVIEW 

REVIEWER Francesco Landi 
Catholic University of Rome, Italy 

REVIEW RETURNED 06-May-2016 

 

GENERAL COMMENTS The authors substantially improved the article following the 
reviewers' suggestions. 

 

REVIEWER Brian Downer 
University of Texas Medical Branch, United States 

REVIEW RETURNED 01-May-2016 

 

GENERAL COMMENTS In general, the authors addressed my comments in their response to 
the reviewers but did not include these revisions in the manuscript 
(e.g. my third comment regarding the exclusion of participants over 
85 years of age, and my comment regarding number of participants 
who were excluded from the final sample).  
 
The authors describe the study design as cross-sectional and 
longitudinal. Since this study is on disability and mortality, it is not 
clear as to why cross-sectional is stated in the study design.  
 
The introduction is still very brief and is difficulty to follow. Since a 
strength of this study is that several different disability domains are 
examined, it would be appropriate to start the manuscript by 
describing how disability has been previously defined. The authors 
should also include how other measures of disability (e.g., lower 
extremity mobility, general physical activities, etc.) are better 
measures than ADL and IADLs.  
 
The authors state that difficulties with ADLs and IADLs are generally 
viewed as poor prognostic indicators (page 6, lines 16-17). Please 
provide citations supporting this statement.  
 
Was the continuous variable for the number of disabilities the 
measure for severity? If yes, please state that severity of disability 
was determined by summing the number of domains a subject was 
disabled (page 9, line 19).  
 
Why was marital status included as a covariate in model 5 when it 
seems to be a more appropriate covariate for model 2?  
 
How was cognitive impairment determined (page 11, line 17)?  
 
Please include the number of participants that were excluded from 
the final sample in the manuscript (page 13, lines 3-5). Did 
participants who were excluded have different demographic, health, 
and other characteristics than the participants included in the final 
sample?  
 
Be consistent with terms. For example, disability is used throughout 
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the manuscript but in the discussion the authors say they examine 
the relationship between functional dependence and all cause 
mortality (page 15, line 3).  
 
Since the only association that was statistically significant was for 
lower extremity mobility and mortality, it is not appropriate to state 
that this study identified an association between 5 major domains of 
disability and mortality (page 15, line 15-18).  
 
The results for interactions between disability and gender should be 
mentioned in the text of the manuscript. 

 

REVIEWER Erja Portegijs 
University of Jyväskylä, Finland 

REVIEW RETURNED 11-May-2016 

 

GENERAL COMMENTS The revision of this paper has improved the quality of this paper. The 
authors have done a good job to respond to the issues raised by the 
reviewers. However, I still have major concerns about bias.  
 
-Only a very small percentage of the participants died over the 
follow-up (about 5%) reducing the power of the analyses, especially 
when more than 16 variables are included in the multivariate 
models.  
 
-In addition a rather large percentage of participants was excluded 
due to missing values. I question whether this reduces bias, as the 
authors argue in their response letter. At least non-respondent 
analyses would be needed to determine whether this is actually the 
case. And this issue deserves a paragraph in the discussion section 
of this paper. Alternatively the authors could consider alternative 
statistical methods to tackle this issue.  
 
-In the response letter, the authors have indicated the numbers of 
participants included and excluded due to inclusion criteria and 
missing data. A flow chart would be very helpful to the reader. 
Therefore I think that this information should also be included in the 
manuscript, or alternatively in a supplementary file. But at least the 
authors could add the N values to the text.  
 
-Similarly information on the confirmation of deaths should be 
included in the manuscript. This is very important information for the 
reader.  
 
-And finally information on the items included in the questionnaire 
would be helpful for the reader and should be accessible for the 
reader.  
 
- The introduction is still very brief and meager. To the authors it is 
apparently self-evident that GPA, LEM, and LSA are relevant 
functional domains. However, I would suggest that the authors add a 
paragraph about the rationale and foundations of this. Especially for 
clinicians the ‘clinical relevance’ will not be self-evident. Also I 
suggest writing something in the introduction about why these 
domains are expected to be associated with mortality. There is a 
large amount of literature on for example the association between 
physical activity and mortality risk. In addition there is no reason to 
limit the literature only to studies conducted in US populations, 
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unless there is a clear reason of why the association would be 
expected to differ (which should then be stated).  
 
-p.9. l.8-13. This sentence is unclear. Especially the final part I do 
not understand. Please rephrase the sentence. 

 

VERSION 2 – AUTHOR RESPONSE 

Comments from Reviewer#1:  

The authors substantially improved the article following the reviewers' suggestions.  

Response: Thank you for your thorough review and salient observations.  

 

Comments from Reviewer#2:  

In general, the authors addressed my comments in their response to the reviewers but did not include 

these revisions in the manuscript (e.g. my third comment regarding the exclusion of participants over 

85 years of age, and my comment regarding number of participants who were excluded from the final 

sample).  

Response: Thank you for your thorough review and salient observations. A total of 21,004 participants 

attended the mobile examination center between 1999 and 2002; Participants aged < 60 years (N = 

17,298) and aged ≥ 85 years (N = 409) were excluded. A total of 3,297 participants were aged 

between 60 and 84 years. After participants with incomplete data for the disability questionnaire 

screening (N=308), or without relevant laboratory and/or clinical examinations (N=853), not included 

in the mortality follow-up and/or loss to follow-up (N=302) were excluded, 1,834 participants were 

included in the analyses of this study (Page 13, Line 3-10).  

 

The authors describe the study design as cross-sectional and longitudinal. Since this study is on 

disability and mortality, it is not clear as to why cross-sectional is stated in the study design.  

Response: Thank you for your thorough review and salient observations. We had clarified the study 

design and corrected the sentence according to your recommendation (Page 3, Line 5; Page 18; Line 

15-16).  

 

The introduction is still very brief and is difficulty to follow. Since a strength of this study is that several 

different disability domains are examined, it would be appropriate to start the manuscript by 

describing how disability has been previously defined. The authors should also include how other 

measures of disability (e.g., lower extremity mobility, general physical activities, etc.) are better 

measures than ADL and IADLs.  

Response: Thank you for your thorough review and salient observations. We had clarified the 

introduction and corrected the sentence according to your recommendation (Page 6, Line 2-3, 12-19; 

Page 7; Line 1-3).  

 

The authors state that difficulties with ADLs and IADLs are generally viewed as poor prognostic 

indicators (page 6, lines 16-17). Please provide citations supporting this statement.  

Response: Thank you for your thorough review and salient observations. We had added citations 

according to your recommendation (Page 6, Line 16-17).  

 

Was the continuous variable for the number of disabilities the measure for severity? If yes, please 

state that severity of disability was determined by summing the number of domains a subject was 

disabled (page 9, line 19).  

Response: Thank you for your thorough review and salient observations. We had clarified and 

corrected the sentence according to your recommendation (Page 10, Line 6-7).  

 

Why was marital status included as a covariate in model 5 when it seems to be a more appropriate 
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covariate for model 2?  

Response: Thank you for your thorough review and salient observations. We had clarified and 

modified the model according to your recommendation (Page 12, Line 3; revised table 2).  

 

How was cognitive impairment determined (page 11, line 17)?  

Response: Thank you for your thorough review and salient observations. Cognitive impairment was 

determined by the result of Digit Symbol Substitution Test (DSST), a subtest of the Wechsler Adult 

Intelligence Scale and can examine the visuospatial and motor speed of processing. Because of the 

absence of agree-upon threshold for normal DSST score1, we categorized the DSST score into four 

groups. The quartiles of DSST score were as follows: Q1≦28, 28<="" q3="" ≦53,="" and="" q4="" 

≥53.="" the="" lowest="" quartile="" (q1)="" of="" dsst="" score="" is="" considered="" as="" 

cognition="" impairment="" (page="" 11,="" line="" 1-3).=""  

 

Reference  

1. Rosano, C., Newman, A.B., Katz, R., Hirsch, C.H. & Kuller, L.H. Association between lower digit 

symbol substitution test score and slower gait and greater risk of mortality and of developing incident 

disability in well-functioning older adults. Journal of the American Geriatrics Society 56, 1618-1625 

(2008).  

 

Please include the number of participants that were excluded from the final sample in the manuscript 

(page 13, lines 3-5). Did participants who were excluded have different demographic, health, and 

other characteristics than the participants included in the final sample?  

Response: Thank you for your thorough review and salient observations. A total of 21,004 participants 

attended the mobile examination center between 1999 and 2002; Participants aged < 60 years (N = 

17,298) and aged ≥ 85 years (N = 409) were excluded. A total of 3,297 participants were aged 

between 60 and 84 years. After participants with incomplete data for the disability questionnaire 

screening (N=308), or without relevant laboratory and/or clinical examinations (N=853), not included 

in the mortality follow-up and/or loss to follow-up (N=302) were excluded, 1,834 participants were 

included in the analyses of this study (Page 13, Line 3-10).  

 

Be consistent with terms. For example, disability is used throughout the manuscript but in the 

discussion the authors say they examine the relationship between functional dependence and all 

cause mortality (page 15, line 3).  

Response: Thank you for your thorough review and salient observations. We had clarified and 

corrected the sentence according to your recommendation (Page 15, Line 3).  

 

Since the only association that was statistically significant was for lower extremity mobility and 

mortality, it is not appropriate to state that this study identified an association between 5 major 

domains of disability and mortality (page 15, line 15-18).  

Response: Thank you for your thorough review and salient observations. We had clarified and 

corrected the sentence according to your recommendation (Page 15, Line 15-17).  

 

The results for interactions between disability and gender should be mentioned in the text of the 

manuscript.  

Response: Thank you for your thorough review and salient observations. There was significant 

interaction between disability and gender (p<0.001). Based on the significant findings of the 

interaction testing, we performed gender-stratified analyses (see supplement Table 1&2). We had 

mentioned the interactions between disability and gender in the text of the manuscript according to 

your recommendation (Page 14, Line 8-10).  

 

Comments from Reviewer#3:  

The revision of this paper has improved the quality of this paper. The authors have done a good job to 
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respond to the issues raised by the reviewers. However, I still have major concerns about bias.  

 

-Only a very small percentage of the participants died over the follow-up (about 5%) reducing the 

power of the analyses, especially when more than 16 variables are included in the multivariate 

models.  

Response: Thank you for your thorough review and salient observations. Statistical power may 

depend on a number of factors, including the sample size used to detect the effect. In regression 

analysis, extensive theories and practical strategies may improve the power based on optimally 

setting the values of the independent variables in the model. The estimated power for two-sample 

comparison of percentage of all-cause mortality between participants with and without disability was 

performed by Statistical Power Calculators of Researcher's Toolkit. The estimated power was 93.1 %. 

Although our study had a very small percentage of the participants died over the follow-up, the 

disability was significantly associated with all-cause mortality in the US elderly population in the 

multivariate regression models. If our study had increased sample size or recruited elderly population 

with multiple comorbidities, the statistical power and significance level of our study possibly got better.  

 

-In addition a rather large percentage of participants was excluded due to missing values. I question 

whether this reduces bias, as the authors argue in their response letter. At least non-respondent 

analyses would be needed to determine whether this is actually the case. And this issue deserves a 

paragraph in the discussion section of this paper. Alternatively the authors could consider alternative 

statistical methods to tackle this issue.  

Response: Thank you for your thorough review and salient observations. Not all persons selected in 

the NHANES sample were interviewed and not all interviewed persons were examined. Unit or 

participant nonresponse, the failure to obtain any information on an individual selected to participate 

in an NHANES survey, can occur both at the interview and at the examination phase of the survey. 

Nonresponse bias resulting from this missing data can be an important source of survey error (Page 

19, Line 1-3). Detailed response rates by age, gender, and race/Hispanic origin are available at 

http://www.cdc.gov/nchs/nhanes/response_rates_cps.htm).  

 

The nonresponse bias analysis was performed for the overall population and was conducted in two 

stages. An initial analysis involved the comparison of demographic and socio-economic 

characteristics of respondents to those of nonrespondents. Further analyses were then conducted 

focusing on nonresponse bias in final outcome statistics. All analyses used design based methods for 

estimating variances to the extent possible. The initial analyses showed some indication of potential 

for bias in the respondent sample, prior to conducting nonresponse adjustments, to the extent that the 

characteristics analyzed are related to health. However, several of the characteristics found to be 

significantly related to response status were either used or highly correlated with those used in the 

weighting adjustments indicating that the bias may have been reduced through the weighting 

adjustments. To determine if any of the potential bias identified in the analyses described above 

remained after the weighting adjustments, estimates of the characteristics of selected persons from 

the full sample (including the nonrespondents) were compared to estimates for the respondents only 

before and after weighting adjustments for interviewed and examined persons. The results showed 

that very few estimates indicated large relative differences across the stages of weighting for 

interviewed persons, and none indicated large relative differences for examined persons.  

 

-In the response letter, the authors have indicated the numbers of participants included and excluded 

due to inclusion criteria and missing data. A flow chart would be very helpful to the reader. Therefore I 

think that this information should also be included in the manuscript, or alternatively in a 

supplementary file. But at least the authors could add the N values to the text.  

Response: Thank you for your thorough review and salient observations. A total of 21,004 participants 

attended the mobile examination center between 1999 and 2002; Participants aged < 60 years (N = 

17,298) and aged ≥ 85 years (N = 409) were excluded. A total of 3,297 participants were aged 
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between 60 and 84 years. After participants with incomplete data for the disability questionnaire 

screening (N=308), or without relevant laboratory and/or clinical examinations (N=853), not included 

in the mortality follow-up and/or loss to follow-up (N=302) were excluded, 1,834 participants were 

included in the analyses of this study (Page 13, Line 3-10; supplement Figure 1).  

 

-Similarly information on the confirmation of deaths should be included in the manuscript. This is very 

important information for the reader.  

Response: Thank you for your thorough review and salient observations. We had clarified and added 

the information on the confirmation of deaths in the manuscript according to your recommendation 

(Page 8, Line 11-16).  

 

-And finally information on the items included in the questionnaire would be helpful for the reader and 

should be accessible for the reader.  

Response: Thank you for your thorough review and salient observations. We had provided the items 

included in the questionnaire according to your recommendation (see supplement Table 3).  

 

- The introduction is still very brief and meager. To the authors it is apparently self-evident that GPA, 

LEM, and LSA are relevant functional domains. However, I would suggest that the authors add a 

paragraph about the rationale and foundations of this. Especially for clinicians the ‘clinical relevance’ 

will not be self-evident. Also I suggest writing something in the introduction about why these domains 

are expected to be associated with mortality. There is a large amount of literature on for example the 

association between physical activity and mortality risk. In addition there is no reason to limit the 

literature only to studies conducted in US populations, unless there is a clear reason of why the 

association would be expected to differ (which should then be stated).  

Response: Thank you for your thorough review and salient observations. We had clarified the 

introduction and corrected the sentence according to your recommendation (Page 6, Line 2-3, 12-19; 

Page 7; Line 1-3).  

 

-p.9. l.8-13. This sentence is unclear. Especially the final part I do not understand. Please rephrase 

the sentence.  

Response: Thank you for your thorough review and salient observations. We had clarified and 

corrected the sentence according to your recommendation (Page 9, Line 11-17).  

 

Last, we are deeply honored by the time and effort you spent in reviewing this manuscript. In 

reviewing and revising our text, we are motivated to read more and thus learn more from your 

criticisms. 

VERSION 3 - REVIEW 

REVIEWER Brian Downer 
United States 

REVIEW RETURNED 24-Jun-2016 

 

GENERAL COMMENTS The authors have addressed the majority of my comments.  
 
The results for the gender by disability interaction need to be 
described more thoroughly than simply referring to supplemental 
tables (page 14). Please describe the results for the interaction term 
in the results section of the manuscript. My understanding of the 
supplementary tables is that, in general, the strength of the 
association between disability and mortality is stronger for women 
compared to men. Also, it seems that the results presented in Figure 
1 should also be stratified by gender since the interaction term was 
significant. Please provide justification for not presenting figures 
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stratified by gender. Finally, an explanation as to why the 
relationship between disability and mortality is modified by gender 
needs to be mentioned in the discussion.  

 

VERSION 3 – AUTHOR RESPONSE 

Comments from Reviewer#2:  

The results for the gender by disability interaction need to be described more thoroughly than simply 

referring to supplemental tables (page 14). Please describe the results for the interaction term in the 

results section of the manuscript. My understanding of the supplementary tables is that, in general, 

the strength of the association between disability and mortality is stronger for women compared to 

men. Also, it seems that the results presented in Figure 1 should also be stratified by gender since the 

interaction term was significant. Please provide justification for not presenting figures stratified by 

gender. Finally, an explanation as to why the relationship between disability and mortality is modified 

by gender needs to be mentioned in the discussion.  

 

Response: Thank you for your thorough review and salient observations. We had mentioned the 

interaction term between disability and gender in the results section of the manuscript according to 

your recommendation (Page 14, Line 8-13). We had modified and presented the supplemental Figure 

1 and Figure 2 stratified by gender since the interaction term was significant. We had revised the 

discussion section of the manuscript and mentioned the explanation as to why the relationship 

between disability and mortality is modified by gender (Page 18, Line 8-15).  

 

 

Last, we are deeply honored by the time and effort you spent in reviewing this manuscript. In 

reviewing and revising our text, we are motivated to read more and thus learn more from your 

criticisms. 
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