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VERSION 1 - REVIEW 

REVIEWER GIuseppe Liotta MD, PhD 
Associate Professor of Hygiene  
Biomedicine and Prevention Dept  
University of Rome "Tor Vergata" 

REVIEW RETURNED 08-Apr-2016 

 

GENERAL COMMENTS I found this paper very interesting because it analyzes the trend of 
acute care in the Older adults with a large time span linking these 
information with individual health data which is quite uncommon.  
The paper is well written and the results and conclusion are 
coherent  
What I think it is lacking in the study is the general framework of 
hospital care. The general trend in Europe is to reduce hospital care 
and the Elderly usually suffer for this decrease. Hospital beds are 
usually decreasing as well as hospitalization rate. This is quite in 
contrast with the finding that hospital admissions are increasing in 
the studied sample. Is the trend different in The Netherlands from 
other European countries? Also out-of-hospital care should be 
considered as a factor related to seek hospital care. Are there 
changes in the availability of care in The Netherlands in the study 
period that can contribute to explain the increase of hospitalization? 
Just in case this factors cannot be analyzed this should be 
mentioned as a limitation of the study 

 

REVIEWER Anna Oksuzyan (manuscript review) and Angela Carollo (statistical 
review) 
Max Planck Institute for Demographic Research, Germany 

REVIEW RETURNED 13-Apr-2016 

 

GENERAL COMMENTS General comments:  
It is an interesting and mostly well written paper with a suitable 
approach to study the research question and, thus, it merits the 
attention of specialists in the field. The background is informative 
and provides a valuable review of hospital admission trends and 
underlying explanations.  
 
Specific comments:  
My specific concerns are related to the clarity and consistency of 
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some sections of the manuscript.  
 
The study objectives are clearly stated, but not the study 
hypotheses.  
 
p.8: Table 1 presents descriptive statistics (percentage) of having or 
not having various types of hospitalizations within 36 months after 
the interview rather than risks: “… and a slightly increased risk of 
overnight admissions over time...” and “Acute admission risk showed 
a curvilinear…”.  
 
p.9: “The significant increase in overnight admission risk 
disappeared after selecting those respondents who had complete 
information on all predictors”. According to the Table 4, time in years 
is already not significant in the basic model adjusted for age and 
gender and remains to be not significant in the final model that 
includes additionally demographics, psychosocial, lifestyle, and 
health status characteristics. In the Abstract it is suggested that 
some health status variables partially accounted for the observed 
increase in overnight hospitalization, but did the analysis of trends 
show a significant increase in this type of hospitalizations?  
 
I lack a discussion of the results of GEE analysis for overnight 
hospitalizations in the Discussion section. What are the explanations 
for increased acute overnight hospitalizations but not for overnight 
hospitalizations?  
The effect of polypharmacy is the largest, but its discussion is rather 
short in comparison with other health status variables with smaller 
effects.  
Were the data on medications self-reported or register-based?  
 
The conclusions are clear with regard to the change/increase in the 
day hospitalizations and the acute overnight hospitalizations. What 
about trends in the overnight hospitalizations? and the contribution 
of changing health of the older population to these 3 selected 
outcomes?  
 
Please, provide a reference for a definition of polypharmacy.  
 
Co-operation rate – do you mean participation/response rate? 

 

REVIEWER Korinna Karampampa 
Karolinska Institutet, Sweden 

REVIEW RETURNED 18-Apr-2016 

 

GENERAL COMMENTS I believe this is an interesting manuscript - the research question is 
very relevant in an era of widespread use of healthcare interventions 
that are meant to ameliorate health, which, however, have caused 
an increased burden to the healthcare budget of many countries 
around the globe.  
 
I have three major methodological concerns. 1) the hypothesis that 
the authors have is that health trends are decreasing, which would 
lead to an increase in the hospitalization rates, hence increase in the 
healthcare expenditure. As I can see they base their hypothesis of 
decreasing health trends on old literature (about 10 years old). 
Recently, our research group found health improvements for the 
elderly in Sweden, based on hospitalization data. 2) It is very unclear 
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to me how the authors accounted for fact that the cohorts they 
studies were becoming older over time, and therefore the probability 
of the existence of multi-morbidity, thus risk of hospitalization, would 
increase over time. I would like to see results stratified by gender 
and 5-year age-groups to be able to understand whether the e.g. 
risk of hospitalization increased for the same age category. mixing 
ages 65 to 80+ years old seems highly inappropriate given the 
heterogeneity of the health status of individuals in the sample. 3) the 
authors claim that they are looking at health trends, but what they 
actually do is to look into the change in the proportion of e.g. chronic 
diseases, without considering any other factor that would influence 
this proportion (related to the socioeconomic or health status of 
individuals, but also to changes in healthcare). They link health 
trends with the outcome, change in hospital admission, when both 
are influenced by the changes of the organization of healthcare, 
which could possibly lead to false interpretations and conclusions.  
 
Other comments: 1) the authors feel very strong, expressing in in the 
title of the paper and the conclusions, that the increase of 
hospitalization % could be partly explained by decreasing health 
trends; however, in the discussion of the paper, it is very obvious 
that the re-organisation of health care is them main variable that 
could explain their results. Adding the limitations of the data that are 
used in this paper, I would suggest to change the title and the 
conclusions to avoid misleading readers. This study provides no 
evidence for what the authors claim. 2) when explaining the study 
measurements and outcomes, a table with how everything is 
measures and the assumptions, would help; the measurements are 
many and difficult to grasp when just in text. 3) Figures 1 and 2 are 
rather un-informative, they do not help explain any part of the 
manuscript. And there must be something wrong with Figure 2 and 
the length of stay in the hospital - in Table 1 it is evidence that the 
day (I assume) are well above 7 in all measurements, and Figure 2 
does not show that. 4) in general results and discussion section of 
the paper present strongly arguments, titling towards the link of 
decreasing health with the increase in hospital admissions, when the 
whole analysis and what is evident from results in the tables of the 
paper do not support any strong argumentation towards a link 
between decreasing health trends and an increase in hospital 
admissions.   

 

VERSION 1 – AUTHOR RESPONSE 

 Reviewer 1  

2 The general trend in Europe is to reduce 
hospital care and the Elderly usually suffer for 
this decrease. Hospital beds are usually 
decreasing as well as hospitalization rate. This 
is quite in contrast with the finding that hospital 
admissions are increasing in the studied 
sample. Is the trend different in The 
Netherlands from other European countries? 

 This conclusion of increasing or 
decreasing hospital care should best 
be drawn per indicator and per type of 
hospital admission, as the results of 
this study show. It seems that 
overnight admissions are not 
increasing – and with the sharp 
decrease in length of stay this indeed 
suggests an overall reduction of the 
volume of hospital care. At the same 
time, and this is what our study in 
particular adds, day admissions and 
the share of overnight admissions 
that is acute do show an increase.   

 We added a discussion of how our 
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findings relate to the situation in other 
countries to the discussion section 
(page 11).  

3 Also out-of-hospital care should be considered 
as a factor related to seek hospital care. Are 
there changes in the availability of care in The 
Netherlands in the study period that can 
contribute to explain the increase of 
hospitalization? Just in case this factors 
cannot be analysed this should be mentioned 
as a limitation of the study 
 

 We agree with the reviewer that this is 
an important factor. Therefore, we 
have included in our study other 
health care indicators, such as having 
had contact with a GP or a specialist 
in the previous six months, and being 
institutionalized (e.g. living in a care 
home). In our study period, the 
proportion of the study sample that 
had contact with a GP did not change, 
while an increasing percentage 
reported that they had contact with a 
medical specialist. Fewer people over 
time were living in an institution, and 
we examined the effect of this change 
on trends in hospitalization. Contact 
with general practitioner or medical 
specialist was not included in the final 
models, as they can be considered a 
prerequisite for most hospital 
admissions in the Dutch health care 
system. However, similar results were 
obtained in models that did include 
these variables. 

 In the discussion section we also 
describe which changes in the 
availability of care may have 
contributed to our findings (pp. 11-12). 
 

 Reviewer 2  

4 The study objectives are clearly stated, but not 
the study hypotheses.  
 

 In the introduction (page 4) now a 
sentence is added to the extent that 
the diverging developments make it 
difficult to formulate a clear-cut 
hypothesis. ‘Such mixed trends make 
it difficult to formulate clear-cut 
hypothesis regarding trends in 
hospital admission. This is particularly 
true if one considers the variety in 
types of hospital admission, such as 
acute vs. planned, and day vs. 
overnight admissions, which all 
address different health care needs’ 

5 p.8: Table 1 presents descriptive statistics 
(percentage) of having or not having various 
types of hospitalizations within 36 months after 
the interview rather than risks: “… and a 
slightly increased risk of overnight admissions 
over time...” and “Acute admission risk 
showed a curvilinear…”.  

 This has been changed into larger 
‘proportions’ or ‘percentages’ who 
experienced a hospital admission.  

6  p.9: “The significant increase in 
overnight admission risk disappeared 
after selecting those respondents who 
had complete information on all 
predictors”. According to the Table 4, 
time in years is already not significant 
in the basic model adjusted for age 

 We agree that we should have 
mentioned in the abstract the 
explanatory factors of the increase in 
acute overnight admissions, and not 
those of overnight admissions in 
general, since the overnight 
admissions in general did not show a 
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and gender and remains to be not 
significant in the final model that 
includes additionally demographics, 
psychosocial, lifestyle, and health 
status characteristics. In the Abstract it 
is suggested that some health status 
variables partially accounted for the 
observed increase in overnight 
hospitalization, but did the analysis of 
trends show a significant increase in 
this type of hospitalizations?   

 I lack a discussion of the results of 
GEE analysis for overnight 
hospitalizations in the Discussion 
section. What are the explanations for 
increased acute overnight 
hospitalizations but not for overnight 
hospitalizations?  

 The conclusions are clear with regard 
to the change/increase in the day 
hospitalizations and the acute 
overnight hospitalizations. What about 
trends in the overnight 
hospitalizations? and the contribution 
of changing health of the older 
population to these 3 selected 
outcomes?  

significant trend – at least not in the 
sample with complete information on 
all predictors. This has now been 
changed (page 2). 

 In the discussion section (page 10-11) 
we provide tentative explanations for 
why we think that acute overnight 
admission have changed, but not 
overnight admissions in general. The 
introduction of this paragraph has 
been rewritten to make this more 
explicit. 

 In our results, discussion and 
conclusion sections we now mention 
only the increase in day admission 
and acute overnight admissions, 
since the overnight admissions in 
general did not show a significant 
trend. 

 

7  The effect of polypharmacy is the 
largest, but its discussion is rather 
short in comparison with other health 
status variables with smaller effects. 

 Were the data on medications self-
reported or register-based? 

 Please, provide a reference for a 
definition of polypharmacy.   

 
 

 We expanded our discussion of the 
increasing prevalence of 
polypharmacy and its correlation with 
the trend in hospital admission (p. 
10). 

 With regard to the measurement of 
medication use, the number of drugs 
used was recorded from the medicine 
containers in the home of the 
respondents (p.7). 

 Since there is no agreed definition of 
polypharmacy, we based our 
definition of polypharmacy on 
previous studies. This has been 
added to the methods section. (p.7) 

8 Co-operation rate – do you mean 
participation/response rate?  
 

 The cooperation rate was defined as 
the proportion of completed 
interviews in the number of contacted 
eligible persons. This is now explicitly 
mentioned in the methods section 
(page 5). 

 Reviewer 3  

9 The hypothesis that the authors have is that 
health trends are decreasing, which would 
lead to an increase in the hospitalization rates, 
hence increase in the healthcare expenditure. 
As I can see they base their hypothesis of 
decreasing health trends on old literature 
(about 10 years old). Recently, our research 
group found health improvements for the 
elderly in Sweden, based on hospitalization 
data 

 We added a recent study to show that 
more recent evidence confirms the 
expansion of chronic disease 
morbidity in many countries, but an 
uncertain trend with regard to 
limitations in functioning (Chatterji et 
al., The Lancet, page 4). The strong 
evidence for an increase in morbidity 
–i.e. chronic disease prevalence -, 
together with the uncertain evidence 
for a trend in disease severity – 
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expressed in disability -, is the 
starting point of our study. These 
trends give rise to our research 
question, whether hospital 
admissions have increased or 
decreased. 

 Regarding the comparison with recent 
health and health care trends in 
Sweden, we have added a paragraph 
to the discussion section in which we 
compare our findings with findings 
from other countries (page 11). The 
study that we assume the reviewer 
refers to (Karampampa, 2013) 
defines population health as hospital 
admissions. In addition, only hospital 
admissions of at least two nights were 
considered. This is different from our 
approach, and precludes the study of 
day cases, which were crucial on our 
analyses. Furthermore, studies that 
only use hospital admissions as an 
indicator of health miss other 
important aspects of health in the 
general population. 

10 It is very unclear to me how the authors 
accounted for fact that the cohorts they 
studies were becoming older over time, and 
therefore the probability of the existence of 
multi-morbidity, thus risk of hospitalization, 
would increase over time. I would like to see 
results stratified by gender and 5-year age-
groups to be able to understand whether the 
e.g. risk of hospitalization increased for the 
same age category. mixing ages 65 to 80+ 
years old seems highly inappropriate given the 
heterogeneity of the health status of 
individuals in the sample 

 We agree that we analysed a 
heterogeneous sample with regard to 
age. However, we would like to 
emphasise that we selected the same 
age group from each wave of the 
LASA study (now explicitly shown in 
Figure 1). Moreover, we took age into 
account in all our trends analyses. 
This also corrects for the fact that the 
age- and gender composition 
fluctuated somewhat over time (Table 
1). The results of Tables 2 and 3, 
when it comes to the prevalence of 
hospitalization and other individual 
characteristics, were not adjusted for 
age and gender changes over time. 
However, the trend analyses, shown 
in the last columns of Tables 1 and 2, 
were adjusted for gender and age. 

11 The authors claim that they are looking at 
health trends, but what they actually do is to 
look into the change in the proportion of e.g. 
chronic diseases, without considering any 
other factor that would influence this 
proportion (related to the socioeconomic or 
health status of individuals, but also to 
changes in healthcare). They link health 
trends with the outcome, change in hospital 
admission, when both are influenced by the 
changes of the organization of healthcare, 
which could possibly lead to false 
interpretations and conclusions.  
 

 Table 3 indeed shows changes in the 
proportion of older people who have 
chronic diseases, functional 
limitations, etc. The aim of this paper 
was to relate these measures of 
morbidity (which we define as 
‘health’), to the outcome of hospital 
admission. We did include a range of 
individual correlates of morbidity and 
hospital admission, but factors 
indicating organisational change were 
not taken into account. 

 However, we do acknowledge in the 
discussion section that both morbidity 
and hospital admission may be 
influenced by similar changes in the 
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organization and availability of health 
care.  

 At the same time, we would like to 
emphasise that studies on health 
trends in the population, combined 
with data on hospital admission, are 
scarce. We think these data are 
essential to draw conclusions on 
health trends in the population, apart 
from hospital registrations alone, 
even though each of them may be not 
optimal. 

12 The authors feel very strong, expressing in in 
the title of the paper and the conclusions, that 
the increase of hospitalization % could be 
partly explained by decreasing health trends; 
however, in the discussion of the paper, it is 
very obvious that the re-organisation of health 
care is the main variable that could explain 
their results. Adding the limitations of the data 
that are used in this paper, I would suggest to 
change the title and the conclusions to avoid 
misleading readers. This study provides no 
evidence for what the authors claim. 

 See also our response to comments 
11 and 15.  

 The title has been changed into ‘Are 
changing trends in hospital 
admissions (1995-2009) associated 
with changing health trends of Dutch 
older adults?’ 

 
 

13 When explaining the study measurements and 
outcomes, a table with how everything is 
measures and the assumptions, would help; 
the measurements are many and difficult to 
grasp when just in text 

 We agree with the reviewer that a 
table might improve the readability 
and clarity with regard to the study 
measures. This table (Table 1) has 
now been added to the revised 
version. 

14 Figures 1 and 2 are rather un-informative, they 
do not help explain any part of the manuscript. 
And there must be something wrong with 
Figure 2 and the length of stay in the hospital - 
in Table 1 it is evidence that the day (I 
assume) are well above 7 in all 
measurements, and Figure 2 does not show 
that. 

 Figure 2 had two axes, the right 
showed average length of stay, 
whereas the left axis showed the 
number of admissions. This might 
have caused difficulties in interpreting 
the Figure content. Since Figure 2 
provided background information to 
interpret the general trends in hospital 
care, and was not part of our main 
findings, we omitted it in the revised 
version. 

 Figure 1 is a graphical representation 
of the LASA data collection and the 
linkage with hospital data. We chose 
to retain this figure to improve the 
clarity of this section. 

15 in general results and discussion section of 
the paper present strongly arguments, titling 
towards the link of decreasing health with the 
increase in hospital admissions, when the 
whole analysis and what is evident from 
results in the tables of the paper do not 
support any strong argumentation towards a 
link between decreasing health trends and an 
increase in hospital admissions. 

 The reviewer seems to suggest in this 
comment, and also in comments 11 
and 12, that there is no link between 
decreasing health and an increase in 
hospital admissions, but that hospital 
admission rates are rather caused by, 
amongst others, health care reforms. 
Indeed, we did not find a strong 
association between health trends in 
the population and hospital admission 
trends. Nevertheless, we argue that 
the most direct cause of health care 
use (including hospital admission) is 
the ‘need’ – i.e. poor health status. 
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Other factors, such as socioeconomic 
status and the organization of health 
care are important determinants, and 
may also change the impact of health 
on health care use, but do not ‘cause’ 
hospital admissions, or an increase in 
admissions. We refer to the 
publications by Andersen (1995) and 
Andersen & Newman (2005), which 
have described the role of the health 
care system and individual 
determinants (i.e. predisposing, 
enabling and need factors) in 
predicting health care use. 

 

References 
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VERSION 2 – REVIEW 

REVIEWER Giuseppe Liotta 
Biomedicine and prevention Dept, University of Rome "Tor Vergata", 
Italy 

REVIEW RETURNED 07-Jun-2016 

 

GENERAL COMMENTS The paper has been clearly improved after the authors' revision, now 
it is ready to be published 

 

REVIEWER Anna Oksuzyan 
Max Planck Institute for Demographic Research, Rostock, Germany 

REVIEW RETURNED 15-Jun-2016 

 

GENERAL COMMENTS I suggest that the authors revise the conclusions in the Abstract and 
main body of the manuscript, as well as revise and restructure the 
Discussion section.  
 
Although it is difficult to hypothesize the trends in different types of 
hospital admissions, the authors are likely to have some hypotheses 
regarding the contribution of changing health of older population to 
the explanation of trends in hospitalization.  
 
Introduction section includes a short overview of health trends 
among old aged persons using different health measures, but there 
is little information about these trends in the Netherlands. Since the 
study focuses on the individuals under 85 years, I suggest that the 
authors narrow down the background information to those ages. 
Please see a comprehensive review of health trends at older ages 
by Christensen et al: Most evidence for people aged younger than 
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85 years suggests postponement of limitations and disabilities, 
despite an increase in chronic diseases and conditions (Christensen 
K, Doblhammer G, Rau R, Vaupel JW. Ageing populations: the 
challenges ahead. The Lancet. 2009;374(9696):1196-208).  
 
I think that the authors over emphasize their findings on “to what 
extent up- or downward trends can be attributed to changing health 
of the older population”. There were no substantial changes in the 
overnight hospital admissions and the authors are still vague in their 
conclusions and discussion regarding the contribution of individual 
health characteristics to the changes in this type of hospital 
admissions. An increase in day admissions was not explained by the 
individual characteristics in the model, including health status. Only 
day admissions increased substantially in the period of 1995-2009 
and were associated with individual health characteristics.  
 
Although the study aim is to examine “to what extent up- or 
downward trends can be attributed to changing health of the older 
population” , at the first place the authors discuss the contribution of 
changes in healthcare system in the Netherlands to the 
hospitalization trends. Additionally, in some instances it is unclear 
how these recent changes in the Dutch healthcare system may 
impact hospitalization trends and which type. For example: “Second, 
in response to dissatisfaction with long waiting lists (IN WHICH 
PRACTICES, GENERAL PRACTITIONERS AND SPECILISTS OR 
HOSPITALS?), among other reasons, budgetary constraints (IN 
HOSPITALS? GP PRACTICIES?) were relaxed in 2001 (HOW 
THESE WILL IMPACT DAY HOSPITAL ADMISSIONS, TOTAL 
OVERNIGHT AND ACUTE OVERNIGHT HOSPITALIZATIONS?). In 
particular the marked increase (IN WHAT?) we found from 2003 
onwards coincides with this development. … At the same time, this 
development to a patient-based payment without a fixed budget 
ceiling may have stimulated health care spending [43]. For example, 
during the study period we found an increase in the share of 
respondents who had contact with a medical specialist. – WHAT 
ARE THE CONSEQUENCES OF THESE FOR HOSPITAL 
ADMISSIONS AND ITS SPECIFIC TYPES?  
A paragraph added section on p. 10 provides little discussion on why 
there is an increase in acute hospital admissions, but not in total 
overnight admissions, and why worsening health of old-aged 
population (chronic diseases and polypharmacy) contributes to an 
increase in acute admissions but not in total overnight admissions. 
What existing literature suggests regarding the association between 
polypharmacy/multimorbidity and acute/total overnight 
hospitalizations, are old-aged individuals with multimorbidity and/or 
polypharmacy are at higher risk of having acute rather than planned 
hospitalization? What about iatrogenic effects of medications at 
older ages?  
 
The authors provide no discussion on why their findings are different 
from Swedish register-based studies: “At the same time, previous 
studies in Sweden have shown that between 1987 and 2010 both 
first and subsequent hospitalization (of at least two nights) occurred 
at older ages, which suggests a decrease in hospital admission rate 
[53;54]”.  
 
Please use standard terminology for “co-operation rate”.  
I highly recommend the article to be reviewed by a professional 
English language editor. 
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REVIEWER Korinna Karampampa 
Karolinska Institutet, Sweden 

REVIEW RETURNED 10-Jun-2016 

 

GENERAL COMMENTS The paper has been improved and my comments have been 
addressed. 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 1 
--- 
 
 
Reviewer: 2 
Reviewer Name: Anna Oksuzyan 
Institution and Country: Max Planck Institute for Demographic Research, Rostock, Germany 
Competing Interests: None declared 
 
I suggest that the authors revise the conclusions in the Abstract and main body of the manuscript, as 
well as revise and restructure the Discussion section. 
 
We have carefully considered our conclusions and we believe them to be correct. As such, we have 
decided to stand by them. 
 
 
Although it is difficult to hypothesize the trends in  different types of hospital admissions, the authors 
are likely to have some hypotheses regarding the contribution of changing health of older population 
to the explanation of trends in hospitalization. 
 
As is now more clearly stated in the introduction on page 3 (third paragraph) and in the discussion on 
page 10 (third paragraph), our underlying thought is that increase in illness prevalence (i.e. decrease 
in population health) has led to more health care utilisation, and that part of this health care utilisation 
will be in the form of hospital admissions.  
 
Introduction section includes a short overview of health trends among old aged persons using 
different health measures, but there is little information about these trends in the Netherlands.  
 
We added two studies (Van Gool et al. and Hoeymans et al.) that show an increasing prevalence of 
chronic diseases combined with a stable or decreasing prevalence of activity limitations, using data 
from five Dutch cohort studies (page 4). 
 
Since the study focuses on the individuals under 85 years, I suggest that the authors  narrow down 
the background information to those ages. Please see a comprehensive review of health trends at 
older ages by Christensen et al: Most  evidence for people aged younger than 85 years suggests 
postponement of limitations and disabilities, despite an increase  in  chronic  diseases  and  
conditions (Christensen K, Doblhammer G, Rau R, Vaupel JW. Ageing populations: the challenges 
ahead. The Lancet. 2009;374(9696):1196-208). 
 
The paper by Christensen et al. does not contain data that are specifically relevant for the 
Netherlands, The articles by Hoeymans et al. and Van Gool et al. in the Netherlands suggest that the 
health trends have not been as favourable as has been concluded in the Christensen paper for other 
countries. See changes in the text on page 3 (third paragraph). 
 
I think that the authors over emphasize their findings on "to what extent up- or downward trends can 
be attributed to changing health of the older population". There were no substantial changes in the 
overnight hospital admissions and the authors are still vague in their conclusions and discussion 
regarding the contribution of individual health characteristics to the changes in this type of hospital 
admissions. An increase in day admissions was not explained by the individual characteristics in the 
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model, including health status. Only day admissions increased substantially in the period of 1995-
2009 and were associated with individual health  characteristics. 
 
We found evidence for an increase in acute overnight hospital admissions, which were associated 
with individual health characteristics. That is why we focused on this type of admissions, and for 
example not on day admissions, in the discussion section. We have specified in the conclusion that 
our findings mainly pertain to acute hospital admissions. 
 
Although the study aim is to examine "to what extent up- or downward trends can be attributed to 
changing health of the older population" , at the first place the authors discuss the contribution of 
changes in healthcare system in the Netherlands to the hospitalization trends.  
 
They are discussed in their role as modifiers of the basic relation between health/illness and health 
care. We believe the changes in healthcare organization in the Netherlands have played an important 
role, especially in the increase in day admissions. That is why we discuss these developments in the 
beginning of the discussion section. 
 
 
Additionally, in some instances it is unclear how these recent changes in the Dutch healthcare system 
may impact hospitalization trends and which type. For example: "Second, in response to 
dissatisfaction with long waiting lists (IN WHICH PRACTICES, GENERAL PRACTITIONERS  AND 
SPECILISTS OR HOSPITALS?), among other reasons, budgetary constraints (IN HOSPITALS? GP 
PRACTICIES?) were relaxed in 2001 (HOW THESE WILL IMPACT DAY HOSPITAL ADMISSIONS, 
TOTAL OVERNIGHT AND ACUTE OVERNIGHT HOSPITALIZATIONS?). In particular the marked 
increase (IN WHAT?) we found from 2003 onwards coincides with this development. . At the same 
time, this development to a patient-based payment without a fixed budget ceiling may have stimulated 
health care spending [43]. For example, during the study period we found an increase in the share of 
respondents who had contact with a medical specialist. - WHAT ARE THE CONSEQUENCES OF 
THESE FOR HOSPITAL ADMISSIONS AND ITS SPECIFIC TYPES? 
 
The budgetary constraints, which resulted among other things in long waiting lists, did not concern 
primary care, but hospital care, for the most part in-patient hospital care. We have added this to the 
discussion section (page 10). 
 

A paragraph added section on p. 10 provides little discussion on why there is an increase in acute 
hospital admissions, but not in total overnight admissions, and why worsening health of old-aged 
population (chronic diseases and polypharmacy) contributes to an increase in acute admissions but 
not in total overnight admissions. What existing literature suggests regarding the association between 
polypharmacy/multimorbidity  and acute/total overnight hospitalizations, are old-aged individuals with 
multimorbidity and/or polypharmacy are at higher risk of having acute rather than planned 
hospitalization? What about iatrogenic effects of medications at older ages? 
 
An increase in chronic conditions in one person (multi-morbidity) is frequently accompanied by an 
acute event that may lead to acute hospitalization (unplanned admission in hospital), as shown by 
Payne et al. (2013) and Buurman et al. (2016). See the changes in the text on p. 11. 
 
The authors provide no discussion on why their findings are different from Swedish register-based 
studies: "At the same time, previous studies in Sweden have shown that between 1987 and 2010 both 
first and subsequent hospitalization (of at least two nights) occurred at older ages, which suggests a 
decrease in hospital admission rate [53;54]". 
 
Our main findings are about the relationship between population health and hospitalization of older 
adults. This Swedish paper did not use any external measure for health, because they proxied (ill-
)health with hospital admissions. In our study we used both direct (ill-)health measures and 
admissions. With regard to the different findings on hospital admission trends, the specific context 
(Sweden vs the Netherlands) may be important, as well as the definition of hospital admission (at 
least two nights in their study vs. day admission and overnight admissions in our study). See changes 
in the text on page 12. 
 
Please use standard terminology for  "co-operation rate". 
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On page 5 we have explained what the number represents. The cooperation rate is not the same as 
the response rate, since it takes all eligible people who could be contacted as the denominator, 
instead of all eligible people. We refer also to the AAPOR document on standard definitions: 
http://www.aapor.org/AAPOR_Main/media/publications/Standard-Definitions20169theditionfinal.pdf  
 
I highly recommend the article to be reviewed by a professional  English language editor. 
 
 
 
Reviewer: 3 
--- 
 

VERSION 3 – REVIEW 

REVIEWER Anna Oksuzyan 
The Max Planck Institute for Demographic Research, Germany 

REVIEW RETURNED 21-Jul-2016 

 

GENERAL COMMENTS Most major comments/suggestions have been incorporated in the 
current revision, while the others have been clarified in the 
responses to the reviewer. The only very minor suggestion that I still 
have is to include the original reference to the American Association 
for Public Opinion Research (AAPOR) in addition to the existing in 
the MS by Huisman et al 2011when describing cooperation rate. 
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