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VERSION 1 - REVIEW 

REVIEWER Hilde Verbeek 
Maastricht University  
the Netherlands 

REVIEW RETURNED 21-Oct-2015 

 

GENERAL COMMENTS The authors present a well written manuscript on a highly interesting 
topic, that is predictors and costs of nursing home admission in 
dementia. It is a UK based study, using secondary data analyses on 
routine collected data in the London area. I have the following 
suggestions for improvement:  
- The authors state throughout the manuscript that home care is less 
costly than institutional care. However, recent evidence from several 
studies have suggested that this is not always the case and is highly 
dependent on the characteristics of people with dementia and the 
country they live in (e.g. Köning et al, 2014; Wübker et al., 2014). 
For example, the RightTimePlaceCare study conducted in 8 
European countries compared both predictors of institutionalisation 
and costs (home vs institutional). For some countries it was not 
more expensive to provide care in nursing homes compared with 
home care (e.g. Wübker et al., 2014; Tucker et al., 2015). The 
authors should address this point more carefully in their manuscript 
and include also this literature.  
- The paper currently focuses a lot on the UK situation and literature. 
It would be worthwhile in my opinion if the authors would address 
their findings in relation to other international papers on costing and 
predictors in dementia care as well and discuss the English context 
in relation to other countries if possible.  
- Do the unit costs for institutional care include hotel costs (e.g. food 
for residents, housing etc.) and care costs? It would be helpful for 
the readers if the authors could explain this a bit in more detail. 

 

REVIEWER Arvid Rongve 
Department of Research and Innovation  
Haugesund Sykehus, Helse Fonna HF  
Box 2170  
5504 HAUGESUND  
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NORWAY 

REVIEW RETURNED 23-Oct-2015 

 

GENERAL COMMENTS Review of Manuscript ID bmjopen-2015-009947, entitled "Predictors 
of care home and hospital admissions and their costs for older 
people with Alzheimer‟s disease: findings from a large London case 
register» by Martin Knapp and Kia-Chong Chua and colleagues.  
Dear Editor, thank you for this opportunity to review an important 
and well written paper on Alzheimer‟s disease (AD) and admissions 
to nursing homes and hospitals and associated costs in a large 
sample of real world patients applying new methods. For the readers 
it would have been interesting if it were possible to compare AD with 
other diagnostic groups in the geriatric population like heart failure or 
chronic obstructive pulmonary disease or other types of dementia or 
Parkinson‟s disease in future studies.  
In the strengths and limitation sections the authors state that: “ Our 
cost estimates only cover days within a 6-month window, and care 
home stays beyond that duration have not been measured. With the 
available data it would have been possible to look at periods longer 
than 6 months, but the links to baseline cognition and other 
measures would be attenuated.” How would applying survival 
analysis or joint modelling with survival and linear mixed models 
apply in this setting? It would be appropriate to discuss this in the 
discussion part of the paper.  
In the introduction it would be appropriate to summarize previous 
research on AD and factors associated with admissions to nursing 
homes and hospitals in this diagnostic group, and also briefly 
summarize previous research on AD and costs, like the studies from 
Anders Vimo and colleagues.  
The statistical analyses are complex and I would suggest using a 
bio-statistician as reviewer for this part of the paper.  
In the result section of the paper I miss information on drugs, 
specifically on drugs related to dementia and psychosis, known to 
affect the course in dementia and AD.  
In the discussion part of the paper the authors might consider 
comparing their results with the most important previous research in 
the same area and also discuss how factors not accounted for like 
drugs and other symptoms and behaviours like psychosis and sleep 
problems might influence the findings. 

 

REVIEWER Daniel Jeske 
University of California  
Department of Statistics  
Riverside, CA 92521 United States 

REVIEW RETURNED 19-Nov-2015 

 

GENERAL COMMENTS The writing seems a little dense to describe what is really going on 
with the data analysis. If all the details are necessary, it would be 
good to give a simple roadmap – which seems to be use of logistic 
regression to model readmission probabilities and use of a 
generalized linear model to describe incurred costs. That‟s really 
80% of the data analysis, isn‟t it? If I‟m correct about that, it took too 

long to read all the words and lead‐ins to get to that understanding. 
 
There are also some confusing descriptions of the model results. For 

example, the sentence on p.8 that reads “As these non‐linear 
associations are estimated with log coefficients…” is very unclear. 
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The term „log coefficients‟ is not going to be understood. I think you 

mean you are using a log‐link function for the odds, and the 

coefficients you estimate are for log‐odds. The formula for p itself is 
the non‐linear – nowhere in this do we have log coefficients in the 
sense of standard terminology. I also think it is debatable if the 
manipulation of the coefficients for the cost model (in the tables) is 
helpful. I understand the usefulness of reporting the odds ratio for 
the admission models, but I think I‟d rather see the betas for the cost 
model. 
 
Table 6, and the corresponding sensitivity analysis did not really 
connect with me. Partly because I don‟t think it was explained very 
well what you are doing. It seems you are setting MMSE for 
everyone in the sample to one of three values, then estimating their 
probabilities of admission, and then simulating readmission (using 
those probabilities) and for those admitted simulating their incurred 
cost. If that is what you are doing then I don‟t see the value of it. 
Why would everyone have the same MMSE? If you want to get at 
variability of total costs, why not simulate admission based on the 
individual probabilities for each subject in the data set? 
 
It seems a little awkward to justify ignoring the repeated 
observations per participant in the first stage model, but then do the 
comparison of GLM vs GEE in the second analysis. This type of 
hedging bets contributes to the long story, I think. Since you say the 
number of study participants with repeated measurements is small, 
wouldn‟t it be simpler, cleaner and without impact to use just the first 
set o  data for those participants with two sets of data? Then you 
don‟t have to talk about (and complicate things) the GEE analyses – 
which you say came out similar to GLM analyses anyway. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1  

#1 The authors present a well written manuscript on a highly interesting topic, that is predictors and 

costs of nursing home admission in dementia. It is a UK based study, using secondary data analyses 

on routine collected data in the London area. I have the following suggestions for improvement:  

Response: No change required.  

 

#2 - The authors state throughout the manuscript that home care is less costly than institutional care. 

However, recent evidence from several studies have suggested that this is not always the case and is 

highly dependent on the characteristics of people with dementia and the country they live in (e.g. 

Köning et al, 2014; Wübker et al., 2014). For example, the RightTimePlaceCare study conducted in 8 

European countries compared both predictors of institutionalisation and costs (home vs institutional). 

For some countries it was not more expensive to provide care in nursing homes compared with home 

care (e.g. Wübker et al., 2014; Tucker et al., 2015). The authors should address this point more 

carefully in their manuscript and include also this literature.  

Response: We had already been cautious in our remarks about cost differences (e.g. in our opening 

paragraph we wrote „Supporting people in the community is also very often a less costly option to the 

public purse than either residence in a care home or (especially) an inpatient admission.‟) and we 

think that is the right emphasis. But we thank the reviewer for drawing our attention to these recent 

papers, and we are pleased to add reference to Wübker et al. (2015) and to adjust our text on p.12 

(Discussion section).  

 

#3 - The paper currently focuses a lot on the UK situation and literature. It would be worthwhile in my 

opinion if the authors would address their findings in relation to other international papers on costing 
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and predictors in dementia care as well and discuss the English context in relation to other countries if 

possible.  

Response: The purpose of our study is to explore the use of real-world data, which are inherently 

context-specific. The issue is, however, of international relevance, even if the structural 

characteristics, funding arrangements and associated incentives (etc.) in different systems often lead 

to different patterns of service utilisation and costs (as the Wübker et al. 2015 paper very helpfully 

demonstrates, for example). So, because we analyse data from England and our arguments are set in 

the context of English health and care systems, it is appropriate that we refer particularly to other 

studies conducted in England (for comparison) and to the English policy context (for interpretation of 

the relevance of our findings). We do already make reference to some good non-UK studies (Yaffe et 

al. and Hebert et al., for example, and have now added Wübker et al., which is an eight-country 

European comparison), and cited a good systematic review covering international evidence (Luppa et 

al). But a full international review is beyond the scope of the paper. We have made sure that we 

emphasise the international relevance of the issues addressed and the approach taken in our paper.  

 

#4 - Do the unit costs for institutional care include hotel costs (e.g. food for residents, housing etc.) 

and care costs? It would be helpful for the readers if the authors could explain this a bit in more detail.  

Response: Yes, we do include „hotel‟ costs. We have adjusted the text (p.5) to add that explanation.  

 

Reviewer 2  

#5 Dear Editor, thank you for this opportunity to review an important and well written paper on 

Alzheimer‟s disease (AD) and admissions to nursing homes and hospitals and associated costs in a 

large sample of real world patients applying new methods.  

Response: No change required.  

 

#6 For the readers it would have been interesting if it were possible to compare AD with other 

diagnostic groups in the geriatric population like heart failure or chronic obstructive pulmonary disease 

or other types of dementia or Parkinson‟s disease in future studies.  

Response: While this would indeed be interesting it is beyond the scope of our study, which was 

already a substantial undertaking. We have, however, referred to studies that look at older people in 

general rather than exclusively older people with dementia. This comparison with other disorders will 

need to await another study.  

 

#7 In the strengths and limitation sections the authors state that: “Our cost estimates only cover days 

within a 6-month window, and care home stays beyond that duration have not been measured. With 

the available data it would have been possible to look at periods longer than 6 months, but the links to 

baseline cognition and other measures would be attenuated.” How would applying survival analysis or 

joint modelling with survival and linear mixed models apply in this setting? It would be appropriate to 

discuss this in the discussion part of the paper.  

Response: For an individual, entry to care home is very unlikely to be a recurring event (in England at 

least), and so only the first instance is captured in this real-world data set. This obviates the need for 

analytic methods that examine repeated observations (6-month windows). We agree that survival 

analysis or joint modelling with survival and linear mixed models could be useful longitudinal data 

analysis strategies, but in this context we anticipate little added insight beyond the GLM models 

employed in the study.  

 

#8 In the introduction it would be appropriate to summarize previous research on AD and factors 

associated with admissions to nursing homes and hospitals in this diagnostic group, and also briefly 

summarize previous research on AD and costs, like the studies from Anders Vimo and colleagues.  

Response: Different authors have different preferences about how they write their papers, including 

how they balance the Introduction and Discussion sections. Our preference is not to get into great 

detail about previous research in the Introduction, but simply to set the policy/practice context, clarify 
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the research question and provide signposting to the rest of the paper. We then comment on previous 

research in the Discussion section. We prefer not to change that approach.  

Our paper focuses on nursing home and inpatient admissions and the associated costs (and their 

predictors), and is not about the wider costs of dementia, as we noted on p.11. We therefore do not 

feel it is necessary to try to summarise previous dementia cost studies, but we have cited some 

studies where relevant (such as in relation to common policy assumptions about relative costs of 

community and institutional settings).  

 

#9 The statistical analyses are complex and I would suggest using a bio-statistician as reviewer for 

this part of the paper.  

Response: No response needed as a statistician has commented.  

 

#10 In the result section of the paper I miss information on drugs, specifically on drugs related to 

dementia and psychosis, known to affect the course in dementia and AD.  

#11 In the discussion part of the paper the authors might consider comparing their results with the 

most important previous research in the same area and also discuss how factors not accounted for 

like drugs and other symptoms and behaviours like psychosis and sleep problems might influence the 

findings.  

Response: We respond to these two points together, as there is overlap between them. The course of 

dementia and the consequences for patients and carers, including entry into a nursing home, are 

highly variable and poorly understood. It is still not clear, for example whether biological factors, such 

as APOE genotype, alter the rate of progression and whilst it is clear that anti-psychotic medication 

accelerates cognitive decline and that a significant factor for nursing home admission is behavioural 

disturbance, the relationship between the primary symptoms of psychosis and the secondary effects 

of its treatment on service utilisation and cost is far from certain. This would be a good topic for 

another study, and indeed we plan later to examine such modifiers of progression and outcome in 

dementia, where they are available in the electronic medical records. There are numerous other 

potential predictors of institutionalisation (biological, social, pharmacological) which might mediate or 

modify these relationships but it was beyond the scope of this study to investigate them all. We have 

made this clear in the revised paper (Discussion section).  

 

Reviewer 3  

#12 The writing seems a little dense to describe what is really going on with the data analysis. If all 

the details are necessary, it would be good to give a simple roadmap – which seems to be use of 

logistic regression to model readmission probabilities and use of a generalized linear model to 

describe incurred costs. That‟s really 80% of the data analysis, isn‟t it? If I‟m correct about that, it took 

too long to read all the words and lead‐ins to get to that understanding.  

Response: We have added a short „roadmap‟ at the start of the statistical analysis section, as 

suggested, and we have tried to shorten the account of our approach. However, we need to make 

sure that non-statistician readers have sufficient explanation.  

 

#13 There are also some confusing descriptions of the model results. For example, the sentence on 

p.8 that reads “As these non‐linear associations are estimated with log coefficients…” is very unclear. 

The term „log coefficients‟ is not going to be understood. I think you mean you are using a log‐link 

function for the odds, and the coefficients you estimate are for log‐odds. The formula for p itself is the 

non‐linear – nowhere in this do we have log coefficients in the sense of standard terminology.  

Response: We thank the reviewer for highlighting this. The phrase „log coefficients‟ has been revised 

to „coefficients of log-odds‟.  

 

#14 I also think it is debatable if the manipulation of the coefficients for the cost model (in the tables) 

is helpful. I understand the usefulness of reporting the odds ratio for the admission models, but I think 

I‟d rather see the betas for the cost model.  
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Response: Our view differs from that of the reviewer. We use exponentiation on both sets of 

coefficients for simplicity‟s sake and because they have some intuitive meaning for the non-expert 

statistician reader, and we also use average marginal effects to illustrate the key effect of MMSE. Our 

view is that with betas it is very difficult to interpret the size of the effects because of the non-linear 

nature of the relationship.  

 

#15 Table 6, and the corresponding sensitivity analysis did not really connect with me. Partly because 

I don‟t think it was explained very well what you are doing. It seems you are setting MMSE for 

everyone in the sample to one of three values, then estimating their probabilities of admission, and 

then simulating readmission (using those probabilities) and for those admitted simulating their 

incurred cost. If that is what you are doing then I don‟t see the value of it. Why would everyone have 

the same MMSE? If you want to get at variability of total costs, why not simulate admission based on 

the individual probabilities for each subject in the data set?  

Response: We think the reviewer may have misunderstood what we did and why, quite possibly 

because our explanation was insufficiently clear. MMSE was modelled as a continuous variable for 

what we expected would be a more informative account of its variability and its association with 

admission and costs. The relationship between MMSE and the dependent variables was found to be 

non-linear, and so in our view is best illustrated by calculating the change in each dependent variable 

assuming different levels of MMSE. Because of the non-linear relationship, the marginal effect of 

MMSE on each dependent variable depends on the values of other predictors in the equation, and so 

we calculate and report an average value of the effect for the sample observed (by using AMEs). We 

had reported average values based on MEMs in the original paper, and have retained these but made 

it clear that they are part of the sensitivity analysis (so simplifying the main statistical analysis section 

a little).  

 

#16 It seems a little awkward to justify ignoring the repeated observations per participant in the first 

stage model, but then do the comparison of GLM vs GEE in the second analysis. This type of hedging 

bets contributes to the long story, I think. Since you say the number of study participants with 

repeated measurements is small, wouldn‟t it be simpler, cleaner and without impact to use just the 

first set of data for those participants with two sets of data? Then you don‟t have to talk about (and 

complicate things) the GEE analyses – which you say came out similar to GLM analyses anyway.  

Response: We have now removed the GEE analyses to simplify the paper.  

 

VERSION 2 – REVIEW 

REVIEWER Arvid Rongve 
Helse Fonna HF  
Department of Old Age Psychiatry and Department of Research and 
Innovation  
Haugesund Hospital  
Norway 

REVIEW RETURNED 04-Jan-2016 

 

GENERAL COMMENTS No further comments  

 

REVIEWER Daniel Jeske 
University of California  
Riverside, CA 

REVIEW RETURNED 14-Jan-2016 

 

GENERAL COMMENTS I'm generally optimistic about the paper, but I have some remaining 
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questions. The big question, of all of them, is whether or not 
repeated measures from patients constitute a large percentage of 
the data. If so, then I have concerns that they were treated as 
independent observations and I probably can't be good with that. In 
the first draft there was a GEE analysis that was removed because it 
was said there were not many repeated measurements available in 
the data. But the revised draft says there are, at least how I read it. 
So this is point of confusion that needs some clarification. See below 
for all my comments.  
 
1. I am still confused about whether you have appreciable number of 
repeated observations. The paragraphs on top of p.4 and top of p.10 
seem to clearly indicate that the observation period for a patient is 
broken into 6 month segments. At the close of paragraph #2 of 
„Statistical Analysis,‟ you indicate there are very few repeated 
observations, yet you conclude the „Results‟ section with an 
indication there are quite a few patients with multiple 6‐month 
windows. To me this implies quite a few patients with repeat 
observations. If I‟m wrong about this, then it‟s not clear what you 
mean by repeat observations. If I‟m correct, then I‟m concerned that 
you treated those multiple repeat observations as independent 
observations when you analyzed the data with logistic regression. 
 
2. In the first paragraph of „Sensitivity Analysis,‟ (p.6) it seems you 
are talking about the difference between direct effect and total 
effect? If so, it would be good to use these (formal) terms. 
 
3. The confusion I had with AME has been clarified somewhat, but 
I‟m still confused. Is it the case that you discretized the MMSE 
variable to 3 levels and then included those levels as a categorical 
variable in the model so that you could estimate effect size for each 
level? If so, then I‟d suggest you describe it that way, and I still don‟t 
know why you would say it this way: “These estimates reflect 
average marginal effects (AME) at representative values,26 and 
were calculated as the average differences in expected service 
costs assuming, alternatively, that all individuals in the sample had 
mild, moderate and severe dementia, whilst keeping the rest of their 
characteristics as observed.” Your paragraph makes it sound like 
you set MMSE to mild for everyone, predicted cost, then set MMSE 
to moderate for everyone, predicted their costs, and finally set 
MMSE to severe for everyone, and estimated their costs. Why would 
you compute AME that way instead of taking advantage of having 

the have a 3‐level dummy variable in your model using the 
difference in the coefficients you will get for each level of that 
variable? 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 2 

No further comments 

 

Reviewer: 3 

I'm generally optimistic about the paper, but I have some remaining questions.  The big question, of 
all of them, is whether or not repeated measures from patients constitute a large percentage of the 
data.  If so, then I have concerns that they were treated as independent observations and I probably 
can't be good with that.  In the first draft there was a GEE analysis that was removed because it was 
said there were not many repeated measurements available in the data.  But the revised draft says 
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there are, at least how I read it.  So this is point of confusion that needs some clarification.  See 
attached for all my comments. 

1. I am still confused about whether you have appreciable number of repeated observations. The 
paragraphs on top of p.4 and top of p.10 seem to clearly indicate that the observation period for a 
patient is broken into 6 month segments. At the close of paragraph #2 of „Statistical Analysis,‟ you 
indicate there are very few repeated observations, yet you conclude the „Results‟ section with an 

indication there are quite a few patients with multiple 6‐month windows. To me this implies quite a few 
patients with repeat observations. If I‟m wrong about this, then it‟s not clear what you mean by repeat 
observations. If I‟m correct, then I‟m concerned that you treated those multiple repeat observations as 
independent observations when you analyzed the data with logistic regression. 

Response: We have replaced the estimates based on GLM (which did not adjust for repeated 
observations) with estimates based on GEE (which does make the adjustment to address the 
potential issue of non-independence of observations). The only exception is the second part of the 
two-part model for care home admissions which cannot (given how they are measured in the dataset) 
be repeated: these are permanent transfers of place of residence. We have taken account of 
repeated observations in the first part of that model. For the purposes of comparison, we have 
included the GLM-based results in the Appendix to the paper. 

 

2. In the first paragraph of „Sensitivity Analysis,‟ (p.6) it seems you are talking about the difference 
between direct effect and total effect? If so, it would be good to use these (formal) terms. 

Response: We have changed the term from „true‟ to „total‟ to clarify what we have done. 

 

3. The confusion I had with AME has been clarified somewhat, but I‟m still confused. Is it the case that 
you discretized the MMSE variable to 3 levels and then included those levels as a categorical variable 
in the model so that you could estimate effect size for each level? If so, then I‟d suggest you describe 
it that way, and I still don‟t know why you would say it this way: “These estimates reflect average 
marginal effects (AME) at representative values,

26
 and were calculated as the average differences in 

expected service costs assuming, alternatively, that all individuals in the sample had mild, moderate 
and severe dementia, whilst keeping the rest of their characteristics as observed.” Your paragraph 
makes it sound like you set MMSE to mild for everyone, predicted cost, then set MMSE to moderate 
for everyone, predicted their costs, and finally set MMSE to severe for everyone, and estimated their 

costs. Why would you compute AME that way instead of taking advantage of having the have a 3‐
level dummy variable in your model using the difference in the coefficients you will get for each level 
of that variable? 

Response: The effect of MMSE on costs is difficult to illustrate because we modelled MMSE as a 
continuous indicator, including a second order term; and the models are nonlinear. As a result, we 
need to reflect that the impact of MMSE will change at different levels of the indicator, and for different 
values of other covariates in the model. We therefore predicted costs assuming that MMSE takes a 
value of six, 16 or 24, but allowing other covariates to take the values observed for each case. We 
could have, as suggested by the reviewer, used a three-level dummy variable in the model and then 
use the coefficients to illustrate the impact of changing from mild to moderate and severe. Our 
preference is to use the continuous indicator because it reduces the risk of spurious correlations and 
uses more information. We have amended the text (in the Methods section) so as to be clearer.  
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