
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Age and sex differences in hospitalisation of nursing home 
residents: a systematic review 

AUTHORS Hoffmann, Falk; Allers, Katharina 

 

VERSION 1 - REVIEW 

REVIEWER Lisa Ronald 
University of British Columbia, Canada 

REVIEW RETURNED 17-Apr-2016 

 

GENERAL COMMENTS This is a systematic review of studies reporting rates of all-cause 
hospitalizations of nursing home residents, stratified by age and sex. 
Generally, the article was clearly-written. The authors would 
strengthen this review by addressing several points:  
 
-It would be helpful if the authors can focus on discussing in more 
detail why this specific question (age and sex-stratified rates of all-
cause hospitalization) is important, and what some of the reasons 
for these findings could be (eg. any evidence for more aggressive 
treatments in males than females in nursing home settings?). As 
highlighted in the previous review by Grabowski, there are many 
factors which may influence a decision to hospitalize a nursing home 
resident (including numerous patient- and facility-level factors). How 
could other factors confound the trends seen with crude rates? What 
are the implications of these findings?  
 
-It was not clear from the methods description that this review was 
focusing only on studies reporting all-cause hospitalizations (ie. and 
excluding studies which reported only cause-specific 
hospitalizations). This was confusing to the reader and should be 
specifically stated in the inclusion/exclusion criteria for selection of 
studies. The authors later describe the results of 2 studies which 
also reported cause-specific hospitalizations. It would be helpful to 
add a short justification about why only studies reporting all-cause 
hospitalizations were included.  
 
- The authors also stated that they excluded studies focusing on 
specific sub-groups of patients (eg. dementia patients). However, 
some of the studies included appeared to be limited to specific age 
groups and/or facility. It would be helpful if the authors can explain 
briefly why studies focusing on specific sub-groups of patients (eg. 
dementia patients) were excluded.  
 
- In Table 1, not all readers may be familiar with the symbol used to 
identify mean age of residents. It would be helpful to define this 
symbol in a footnote to the table.  
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- The studies by Carter (2003) and Carter&Porell (2003) seem to be 
almost identical. Is this the same underlying cohort? If yes, the 
authors might consider only reporting results from 1 of these studies.  
 
-Table 2 was quite long, with a wide range of statistics reported. 
Could Table 2 be re-organized, possibly breaking this into 2 
separate tables to make it easier to read? (eg-Table 2: All-cause 
hospitalization rates; Table 3: Age and/or sex-stratified 
hospitalization rates). I would suggest reporting 95% confidence 
intervals for effect estimates, whenever available. Also, Table 2 does 
not always appear to be consistent re: reporting of statistics (eg. did 
Suetens et al report incidence rate ratios rather than OR's?). 

 

REVIEWER Kevin Fain 
Johns Hopkins Bloomberg School of Public Health  
United States 

REVIEW RETURNED 20-Apr-2016 

 

GENERAL COMMENTS The authors have conducted a thorough systematic review for 
literature assessing the rates and prevalence of hospitalisations for 
nursing home residents, as well as literature examining the rates 
and prevalence by gender and age, including any association 
between these factors and hospitalisations. Hospitalisations are a 
critical issue for the care and well-being of nursing home residents, 
and this systematic review is an important update to the last review, 
which was conducted 10 years ago. I commend the authors for 
undertaking this project and believe their findings can be very helpful 
to the broader medical and research community if certain issues, 
described below, can be addressed. Although I have provided many 
specific comments in the 2nd list, most of them are minor and I think 
can quite easily be addressed.  
 
General Comments for Discussion Section  
 
1. Could the authors summarize briefly what their systematic review 
adds to the two prior systematic reviews? Were any of their findings 
unexpected?  
2. It would be helpful if the authors could discuss the reasons and 
implications for their findings in more detail, particularly for the sex 
differences in hospitalisations. Why do the authors believe that men 
have higher rates and prevalence of hospitalisations when 
compared to women, and that the multivariate analyses found a 
greater likelihood in men for hospitalizations? Is there anything in the 
literature that might help explain the underlying mechanisms? 
Perhaps the authors could also emphasize the strength of this 
finding – in all 18 studies with different populations and time frames.  
3. Could the authors provide more explanation why their systematic 
review found conflicting results for an association between age and 
hospitalisations, particularly given that age-related differences have 
been found associated with nursing home placement. Could some of 
the differences be related to the very different study populations and 
samples? Or are there other possible reasons based on the 
literature?  
4. What is the goal of this systematic review for nursing home policy 
and practice? It would helpful to frame the findings in this context. 
How helpful is it to know that sex and age may be associated with 
hospitalizations? For example, should nursing homes and health 
care staff focus more attention on preventing hospitalisations in 
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men? How can the findings for gender be helpful for practice and 
care in nursing homes?  
5. The authors mention a lack of differentiation in age groups (page 
9, line 49) – are the authors referring to the 6 of 10 studies that used 
age as a continuous variable? Were the results in these 6 studies 
also conflicting? Why would age as a continuous variable, if used 
similarly in all 6 of these studies, create inconsistent findings?  
6. The paragraphs in the Discussion section about avoidable 
hospitalisations and emergency department visits appear to be more 
secondary and perhaps could be shortened if the authors add 
analysis to address the above comments. Also, did the authors’ 
systematic review include these studies about avoidable 
hospitalisations and emergency department visits? If not, then why 
weren’t they included?  
 
 
Specific Comments  
 
1. Abstract (p. 2, line 43): I believe “rate” should instead be 
“prevalence” because the reported figures are 
percentages/proportions in the nursing home population.  
2. Abstract (p. 2, line 48): Please clarify if the authors mean an 
increasing rate of admissions with increasing age.  
3. Abstract (p. 2, line 52): Please clarify how many studies with 
multivariate analysis included sex as a variable.  
4. Abstract (p. 2, line 55): Please clarify what differences, i.e., 
differences in hospitalisation rates?  
5. Abstract (p. 3, line 5): Please clarify what is meant by no linear 
relationship – that there is not an increasing rate or prevalence (or 
increasing likelihood in the regression models) of hospitalisation with 
increasing age?  
6. Abstract (p. 3, line 24): Perhaps state “the rate of hospitalisations 
had a wide range” rather than “ranged”?  
7. Introduction (p. 4, line 22): Please clarify if the 9-59% figure is in a 
year or some other time period.  
8. Introduction (p. 4, line 38-39): Please clarify if the “substantial 
number of studies” is referring to those studies in the earlier 
systematic reviews, and not the new studies included in your 
systematic review.  
9. Also, could the authors clarify somewhere how many more recent 
studies were identified in your systematic review? (I realize that the 
search criteria and scope are different, but this information could 
provide helpful context for the reader.)  
10. Methods (p. 5, line 51): Perhaps change “Occurring” to “Any”.  
11. Results (p. 6, line 23): Were these two studies the Ackerman 
and Tang studies in Table 2, Column 1? Should these instead be 
listed as “Unclear” rather than “No”?  
12. Results (p. 7, lines 3-4): Please clarify these figures are for 
prevalence of hospital admissions and the various time periods for 
follow-up.  
13. Results (p. 7, line 12): Perhaps change “six months/two years” to 
“six months to two years”.  
14. Results (p. 7, line 23): I think the phrase “more likely” may need 
to be changed, because not all studies assessed whether males 
were “more likely” to be hospitalised than female NHRs. This would 
require an estimate of risk – such as a prevalence ratio or incidence 
rate ratio that was calculated comparing males and females, 
including with a statistical significance calculation (i.e. p-value, 
confidence intervals). In the multivariate analysis, an odds ratio is a 
risk estimate comparing males and females. Table 3 reports the 
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prevalence of hospitalisations for males and females separately in 
some studies, but without a risk estimate. A more accurate way to 
describe the study findings for sex might be: “All studies assessing 
incidence or prevalence found that male NHRs had a higher 
incidence or prevalence of hospitalisations than female NHRs. 
Similarly, all studies with multivariate analysis found that male NHRs 
had a greater likelihood of hospitalisation than female NHRs.”  
15. Results (p. 7, line 36): Please clarify if the positive association 
was statistically significant for all (or some) of these studies.  
16. Results (p. 7, line 43-44): “Most studies” and “several studies” - I 
think it would be helpful to provide the number of studies.  
17. Results (p. 7, line 45): Please clarify if you mean an increasing 
rate of admissions with increasing age.  
18. Results (p. 7, line 52 – p. 8, line 6) – Please clarify if any of these 
associations were statistically significant.  
19. Results (p. 8, lines 46-51): Could the authors provide some 
additional explanation or clarification about how the standard 
population affects this measure?  
20. Discussion (p. 9, lines 7-10): Only the multivariate analyses are 
designed to assess whether there is a positive association between 
male sex and hospitalisations. Many of the studies in Table 3 simply 
report the stratified prevalence or incidence rates for men and 
women without comparing these figures in a risk estimate with 
statistical significance calculations. For these studies, I believe it is 
more appropriate to state only that the incidence or prevalence was 
greater in male NHR compared to female NHR.  
21. Discussion (p. 9, line 14): Please clarify what you mean by no 
linear relationship – that there is not an increasing rate or prevalence 
(or likelihood in the regression models) of hospitalisation with 
increasing age?  
22. Discussion (p. 9, line 18): Suggest adding the phrase “between 
men and women” at the end of the sentence to read: “…found some 
differences in reasons for hospitalisations between male and female 
nursing home residents.”  
23. Discussion (p. 9, line 24): Why did the authors note the 4 studies 
with 1 year followup? What was the followup for the other studies 
and the prevalence range?  
24. Discussion (p. 9, line 36): I think it would be helpful to add here a 
sentence summarizing your findings for sex differences.  
25. Discussion (p. 10, line 24): Suggest changing “nearly impossible” 
to “not possible”.  
26. Discussion (p. 11, line 23): Change “missed” to “miss”.  
27. Table 1, Heading, Right Column: Clarify “Mean age of residents” 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer #1 - Lisa Ronald:  

1. It would be helpful if the authors can focus on discussing in more detail why this specific question 

(age and sex-stratified rates of all-cause hospitalization) is important, and what some of the reasons 

for these findings could be (eg. any evidence for more aggressive treatments in males than females in 

nursing home settings?). As highlighted in the previous review by Grabowski, there are many factors 

which may influence a decision to hospitalize a nursing home resident (including numerous patient- 

and facility-level factors). How could other factors confound the trends seen with crude rates? What 

are the implications of these findings?  

Comment: This comment includes four points, to which we try to respond. First, the relevance of the 

analysis of age- and sex-difference should be discussed in more detail. Nursing home residents 

(NHRs) represent a wide range of age groups and a large proportion of them are women, but data on 
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service utilisation are usually presented in aggregate for both sexes and potential differences between 

age groups are also often not considered. This has been criticized, for instance, by Moore et al. (Age 

and sex variation in prevalence of chronic medical conditions in older residents of U.S. nursing 

homes. J Am Geriatr Soc. 2012 Apr;60(4):756-64) showing that such differences often exist and that 

identifying them is important to understand care needs or to optimise care. We now included a new 

paragraph on this in the introduction and also added a sentence to the aims section. Furthermore, we 

reformulated the following section to show that this is also the case for hospitalisations of NHRs. 

Second, the question why males are more often hospitalised is somewhat tricky, because the 

literature mostly focused on analysing facility, market or policy characteristics neither than 

sociodemographic factors. We now screened all articles whether they discuss reasons for this result 

and found that only 4 studies addressed this issue in the discussion section. However, none of these 

articles presented or discussed reasons for this finding. We now also address these findings in the 

results and the discussion section. Taken together, discussing possible reasons would result in 

speculation. The third question is whether and how other factors could confound the influence of male 

sex on hospitalisations. Altogether, 13 studies with different populations and time frames conducted 

multivariate analyses including sex (and several different other variables for instance on diseases or 

disability) and all of them showed conclusive results. From these studies, we do not think that there 

are important and unmeasured confounders. The fourth questions deals with implications. We think, 

as written in the last sentence of the conclusions, the main implication is that further studies are 

clearly needed on sex and age differences in hospitalisations (and ED visits) of NHRs.  

 

2. It was not clear from the methods description that this review was focusing only on studies 

reporting all-cause hospitalizations (ie. and excluding studies which reported only cause-specific 

hospitalizations). This was confusing to the reader and should be specifically stated in the 

inclusion/exclusion criteria for selection of studies. The authors later describe the results of 2 studies 

which also reported cause-specific hospitalizations. It would be helpful to add a short justification 

about why only studies reporting all-cause hospitalizations were included.  

Comment: This is an important point and we thank the reviewer for that. Indeed, we only included 

studies that assessed age- or sex-differences in all-cause hospitalisations and we now mention this 

explicitly in the methods section. This is, in our opinion, the most meaningful measure (like all-cause 

mortality) and was used to achieve a high external validity of our results and making it possible to 

draw consistent conclusions from more heterogeneous studies. We describe 2 studies that also 

assessed cause-specific hospitalisations (besides all-cause hospitalisations of course).  

 

3. The authors also stated that they excluded studies focusing on specific sub-groups of patients (eg. 

dementia patients). However, some of the studies included appeared to be limited to specific age 

groups and/or facility. It would be helpful if the authors can explain briefly why studies focusing on 

specific sub-groups of patients (eg. dementia patients) were excluded.  

Comment: This is true. We excluded studies with specific sub-groups for the same reason why we 

excluded studies on cause-specific hospitalisations only. Studies that are limited to specific age 

groups included residents ≥ 65 years of age (n=7). Because nursing home residents are typically 

above 65 years of age, we do not think that this limits the external validity of these studies. There are 

some studies that might be limited to specific facilities. However, this is not always clear to the reader 

(especially when coming from different countries) and the review of Grabowski et al. published in 

2008 also included any types of nursing homes.  

 

4. In Table 1, not all readers may be familiar with the symbol used to identify mean age of residents. It 

would be helpful to define this symbol in a footnote to the table.  

Comment: We added this as a footnote.  

 

5. The studies by Carter (2003) and Carter&Porell (2003) seem to be almost identical. Is this the 

same underlying cohort? If yes, the authors might consider only reporting results from 1 of these 
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studies.  

Comment: We also discussed that point when conducting our review. The articles used or at least 

seem to used the same data set, but conducted different analyses and produced slightly different 

results. The review of Grabowski et al. also reported them separately. We also think this deems to be 

appropriate, because we did not conduct a meta-analysis. However, we now discussed this in the 

result section as well as in table 2.  

 

6. Table 2 was quite long, with a wide range of statistics reported. Could Table 2 be re-organized, 

possibly breaking this into 2 separate tables to make it easier to read? (eg-Table 2: All-cause 

hospitalization rates; Table 3: Age and/or sex-stratified hospitalization rates). I would suggest 

reporting 95% confidence intervals for effect estimates, whenever available. Also, Table 2 does not 

always appear to be consistent re: reporting of statistics (eg. did Suetens et al report incidence rate 

ratios rather than OR's?).  

Comment: The reviewer means table 3, which is indeed a bit large. However, because all studies 

reported some estimates for age- or sex-specific data on hospitalisations, all studies would be found 

in both tables when breaking this into 2 separate tables. One of this would have 2 and the other 3 

columns, the first one would be identical and overall this would need more space. Therefore, we 

would like leave it at that. We thank the reviewer for the comment of the study of Suetens et al., which 

reported incidence rate ratios instead of odds ratios. We now corrected this in Table 3. We now also 

reported 95% CIs and p-values whenever available in the articles.  

 

 

Reviewer #2 - Kevin Fain:  

1. Could the authors summarize briefly what their systematic review adds to the two prior systematic 

reviews? Were any of their findings unexpected?  

Comment: In the review of Grabowski et al., the authors mention age and sex each with 4 lines. Their 

review focused on facility and policy characteristics associated with hospitalizations of NHRs. We now 

made this clearer in the introduction. The older reviews examined articles published until 1995 and we 

do not discuss their results in detail because Grabowski et al. updated their search. The finding that 

was unexpected in our review was that reasons for higher hospitalisation rates in males have never 

been studied nor discussed. This is now addressed in more detail.  

 

2. It would be helpful if the authors could discuss the reasons and implications for their findings in 

more detail, particularly for the sex differences in hospitalisations. Why do the authors believe that 

men have higher rates and prevalence of hospitalisations when compared to women, and that the 

multivariate analyses found a greater likelihood in men for hospitalizations? Is there anything in the 

literature that might help explain the underlying mechanisms? Perhaps the authors could also 

emphasize the strength of this finding – in all 18 studies with different populations and time frames.  

Comment: This is a good point, we now mention explicitly when summarising our results at the 

beginning of the discussion section that the finding on sex was shown in all studies with different 

populations and time frames. The question “why” is somewhat tricky and would result in speculation. 

Most studies and also the review of Grabowski et al. were mainly interested in analysing facility, 

market or policy characteristics neither than sociodemographic factors. As written above, we now 

screened all articles whether they discuss reasons for these sex differences. We found that only 4 

studies addressed this issue in the discussion section and none of them presented or discussed 

reasons for that. We now also address these findings in the results and the discussion section. Taken 

together and given the literature this “why” cannot be explained. This is also the first sentence of our 

conclusion (“Male NHRs are more often hospitalised than females, but reasons for that are not clear.”) 

and that's why we want to refrain from speculation.  

 

3. Could the authors provide more explanation why their systematic review found conflicting results 

for an association between age and hospitalisations, particularly given that age-related differences 
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have been found associated with nursing home placement. Could some of the differences be related 

to the very different study populations and samples? Or are there other possible reasons based on 

the literature?  

Comment: We think that some differences might be due to different study populations but they seem 

to be mostly attributed to the lack of differentiation in age groups. We now made this clearer in the 

corresponding sentence of the discussion. This is, for instance, supported by the study of Barker et al. 

that included both skilled and intermediate nursing facilities and found peaks between ages of 65-74 

and 75-84 years. There might also be other reasons but this is not well studied.  

 

4. What is the goal of this systematic review for nursing home policy and practice? It would helpful to 

frame the findings in this context. How helpful is it to know that sex and age may be associated with 

hospitalizations? For example, should nursing homes and health care staff focus more attention on 

preventing hospitalisations in men? How can the findings for gender be helpful for practice and care in 

nursing homes?  

Comment: This is again a good question, which cannot be directly answered given the literature 

included in our review. Because we do not know diagnoses and reasons for these differences, any 

recommendations for policy and practice would be speculation. As written in the last sentence of the 

conclusions, further studies are clearly needed on that in order to develop person-tailored 

interventions later. We recently applied for research funding for such a study and this review was one 

of the basis for the proposal.  

 

5. The authors mention a lack of differentiation in age groups (page 9, line 49) – are the authors 

referring to the 6 of 10 studies that used age as a continuous variable? Were the results in these 6 

studies also conflicting? Why would age as a continuous variable, if used similarly in all 6 of these 

studies, create inconsistent findings?  

Comment: Only one of the 8 (former 6) studies found that age is negatively associated with 

hospitalisations. However, if the underlying relationship is not linear, modelling age as a continuous 

variable is statistically wrong. The authors might still find some statistically significant results because 

a linear relationship might exist up to, for instance, an age of 85 years and the sample sizes in higher 

age groups might be comparably small. Again, this is speculation and we emphasize further studies to 

investigate age and sex differences. We reformulated the according sentence that readers do not 

directly think that the 8 of 13 (former 6 of 10) studies are the only evidence to conclude a lack of age 

differentiation.  

 

6. The paragraphs in the Discussion section about avoidable hospitalisations and emergency 

department visits appear to be more secondary and perhaps could be shortened if the authors add 

analysis to address the above comments. Also, did the authors’ systematic review include these 

studies about avoidable hospitalisations and emergency department visits? If not, then why weren’t 

they included?  

Comment: Please see our answer to comment #2 to Reviewer #1. In our review, we only included 

studies assessing all-cause hospitalisations and if studies only analyse avoidable hospitalisations or 

ED visits, they were excluded. We mentioned these points and cited recently published reviews to 

show that there is also little research looking at age and sex differences in potentially avoidable or 

ambulatory care sensitive hospitalisations. So this would strengthen the argument that possible age 

and sex differences should be the focus of further research.  

 

Specific Comments  

1. Abstract (p. 2, line 43): I believe “rate” should instead be “prevalence” because the reported figures 

are percentages/proportions in the nursing home population.  

Comment: We thank the reviewer and changed the sentence accordingly.  

 

2. Abstract (p. 2, line 48): Please clarify if the authors mean an increasing rate of admissions with 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011912 on 8 O

ctober 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


increasing age.  

Comment: Changed.  

 

3. Abstract (p. 2, line 52): Please clarify how many studies with multivariate analysis included sex as a 

variable.  

Comment: A total of 20 of the 21 included studies assessed the influence of sex and all found that 

males are more likely to be hospitalised than females. However, only 16 studies conducted 

multivariate analyses including sex. We now made this clearer in the abstract.  

 

4. Abstract (p. 2, line 55): Please clarify what differences, i.e., differences in hospitalisation rates?  

Comment: We clarified this point.  

 

5. Abstract (p. 3, line 5): Please clarify what is meant by no linear relationship – that there is not an 

increasing rate or prevalence (or increasing likelihood in the regression models) of hospitalisation with 

increasing age?  

Comment: We also clarified this point.  

 

6. Abstract (p. 3, line 24): Perhaps state “the rate of hospitalisations had a wide range” rather than 

“ranged”?  

Comment: The sentence was modified, but we think that the term “ranged across studies” is 

appropriate and is often used in reviews.  

 

7. Introduction (p. 4, line 22): Please clarify if the 9-59% figure is in a year or some other time period.  

Comment: This is given irrespective of any time period in that review.  

 

8. Introduction (p. 4, line 38-39): Please clarify if the “substantial number of studies” is referring to 

those studies in the earlier systematic reviews, and not the new studies included in your systematic 

review.  

Comment: We also clarified this point.  

 

9. Also, could the authors clarify somewhere how many more recent studies were identified in your 

systematic review? (I realize that the search criteria and scope are different, but this information could 

provide helpful context for the reader.)  

Comment: The earlier review of Grabowski et al. searched up to 2006 and included 59 studies. 13 of 

the 21 studies that we included were published until 2006 and 10 of them were also included by 

Grabowski et al. which means that we included 11 further studies. We now clarified this point in the 

strengths and limitations section of our discussion.  

 

10. Methods (p. 5, line 51): Perhaps change “Occurring” to “Any”.  

Comment: We thank the reviewer and changed the wording.  

 

11. Results (p. 6, line 23): Were these two studies the Ackerman and Tang studies in Table 2, 

Column 1? Should these instead be listed as “Unclear” rather than “No”?  

Comment: For question 1 we ticked “yes” if there was any attempt to achieve a sample of participants 

that represents the larger population from which they were drawn. For both the Ackerman and Tang 

study the sampling was clearly described: The Ackerman study included just one 92-bed, private, for-

profit facility in central Georgia. The Tang study included 10 private and 4 care-attention-homes with 

at least 100 residents. We believe that the “No” is justified in both cases.  

 

12. Results (p. 7, lines 3-4): Please clarify these figures are for prevalence of hospital admissions and 

the various time periods for follow-up.  

Comment: This was clarified.  
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13. Results (p. 7, line 12): Perhaps change “six months/two years” to “six months to two years”.  

Comment: We changed this.  

 

14. Results (p. 7, line 23): I think the phrase “more likely” may need to be changed, because not all 

studies assessed whether males were “more likely” to be hospitalised than female NHRs. This would 

require an estimate of risk – such as a prevalence ratio or incidence rate ratio that was calculated 

comparing males and females, including with a statistical significance calculation (i.e. p-value, 

confidence intervals). In the multivariate analysis, an odds ratio is a risk estimate comparing males 

and females. Table 3 reports the prevalence of hospitalisations for males and females separately in 

some studies, but without a risk estimate. A more accurate way to describe the study findings for sex 

might be: “All studies assessing incidence or prevalence found that male NHRs had a higher 

incidence or prevalence of hospitalisations than female NHRs. Similarly, all studies with multivariate 

analysis found that male NHRs had a greater likelihood of hospitalisation than female NHRs.”  

Comment: We changed the term “more likely” to “more often” which is, in our opinion, more 

appropriate.  

 

15. Results (p. 7, line 36): Please clarify if the positive association was statistically significant for all 

(or some) of these studies.  

Comment: It was statistically significant in all but one of the studies. We added this information.  

 

16. Results (p. 7, line 43-44): “Most studies” and “several studies” - I think it would be helpful to 

provide the number of studies.  

Comment: This was intended because it would not be appropriate to show numbers of studies without 

further information because of the different age categories. This was discussed in the following 

section and the numbers are shown in Table 3.  

 

17. Results (p. 7, line 45): Please clarify if you mean an increasing rate of admissions with increasing 

age.  

Comment: This was clarified.  

 

18. Results (p. 7, line 52 – p. 8, line 6) – Please clarify if any of these associations were statistically 

significant.  

Comment: We think that this would affect the readability of the text. However, all p-values are now 

included in Table 3 and these information can be derived there from.  

 

19. Results (p. 8, lines 46-51): Could the authors provide some additional explanation or clarification 

about how the standard population affects this measure?  

Comment: We are not quite sure what the reviewer means but we think that the term “standard 

population” might be somewhat confusing. We changed this to “reference population”. As discussed 

in the following sentences, standardised results depend largely on the weights of the corresponding 

reference population (here: community-dwelling vs. nursing homes as reference population).  

 

20. Discussion (p. 9, lines 7-10): Only the multivariate analyses are designed to assess whether there 

is a positive association between male sex and hospitalisations. Many of the studies in Table 3 simply 

report the stratified prevalence or incidence rates for men and women without comparing these 

figures in a risk estimate with statistical significance calculations. For these studies, I believe it is more 

appropriate to state only that the incidence or prevalence was greater in male NHR compared to 

female NHR.  

Comment: We changed the wording to “more often” which is, in our opinion, more appropriate (see 

also point 14).  
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21. Discussion (p. 9, line 14): Please clarify what you mean by no linear relationship – that there is not 

an increasing rate or prevalence (or likelihood in the regression models) of hospitalisation with 

increasing age?  

Comment: We changed the sentence accordingly.  

 

22. Discussion (p. 9, line 18): Suggest adding the phrase “between men and women” at the end of the 

sentence to read: “…found some differences in reasons for hospitalisations between male and female 

nursing home residents.”  

Comment: Done.  

 

23. Discussion (p. 9, line 24): Why did the authors note the 4 studies with 1 year followup? What was 

the followup for the other studies and the prevalence range?  

Comment: We here discussed the studies with one year follow-up only, because this was most often 

analysed. All other periods appeared less often. The follow-up of each study is also shown in Table 3. 

We now added this to the heading of the second column.  

 

24. Discussion (p. 9, line 36): I think it would be helpful to add here a sentence summarizing your 

findings for sex differences.  

Comment: These results are summarized at the top of the discussion section and we think that they 

should not be repeated.  

 

25. Discussion (p. 10, line 24): Suggest changing “nearly impossible” to “not possible”.  

Comment: We changed this accordingly.  

 

26. Discussion (p. 11, line 23): Change “missed” to “miss”.  

Comment: Done, thank you again for these valuable hints.  

 

27. Table 1, Heading, Right Column: Clarify “Mean age of residents”  

Comment: We changed this accordingly. 

VERSION 2 – REVIEW 

REVIEWER Lisa Ronald 
University of British Columbia, Canada 

REVIEW RETURNED 07-Jul-2016 

 

GENERAL COMMENTS The authors have addressed the reviewers' comments. It reads well, 
I have no additional comments.  

 

REVIEWER Kevin Fain 
Johns Hopkins Bloomberg School of Public Health  
United States 

REVIEW RETURNED 12-Jul-2016 

 

GENERAL COMMENTS I appreciate the authors' thoughtful and thorough responses to my 
comments and questions. I believe their edits are very helpful. I only 
have a few remaining suggestions for consideration. This paper will 
be an important contribution in this area.  
 
Abstract (p. 2, line 9): Suggest changing “Studies found…” to 
“Studies have found….”  
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Abstract (p. 2, line 48): Suggest changing “odds ratio for males” to 
“odds ratio of hospitalisation for males”.  
 
Abstract (p. 2, line 48): Perhaps first state number of studies that 
assessed all-cause hospitalization by age.  
 
Abstract (p. 2, line 46): Suggest clarifying here that phrase “more 
often” means higher prevalence, incidence, or duration. Also clarify 
this meaning with first use of the term in body of text.  
 
Introduction (p. 4, line 11): Suggest changing “two rather old 
reviews” to “two older reviews”.  
 
Introduction (p. 4, line 39): Suggest changing “the prerequisite” to “a 
prerequisite”.  
 
Results (p. 7, line 21): Suggest changing “a prevalence of 47%” to “a 
prevalence of hospitalisations of 47%”.  
 
Results (p. 7, line 34): Suggest changing “positive and all but one a 
statistical significant association” to “positive, and all but one a 
statistically significant, association”.  
 
Results (p. 7, line 47): Suggest explaining briefly here the meaning 
of “frequencies”.  
 
Results, (p. 8, line 58): Suggest changing “are more frequently” to 
“occur more frequently”.  
 
Discussion (p. 9, lines 20-22): Suggest explaining here the basis for 
the statement “There is some evidence that no linear relationship 
exists between age and the proportion being hospitalised.” Perhaps 
also rephrase as “Evidence suggests that there is no linear 
relationship between age and the proportion being hospitalised.”  
 
Discussion (p. 9, lines 57-59): Suggest explaining further why the 
inconsistent findings may be attributed to the “lack of differentiation” 
– I am still unclear what the “lack of differentiation” means here.  
 
Discussion (p. 10, line 35) : Suggest changing “as reference 
category” to “as the reference category”.  
 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer #2 - Kevin Fain:  

1. Abstract (p. 2, line 9): Suggest changing “Studies found…” to “Studies have found….”  

Comment: We thank you for this suggestion and corrected the corresponding sentence.  

 

2. Abstract (p. 2, line 48): Suggest changing “odds ratio for males” to “odds ratio of hospitalisation for 

males”.  

Comment: This was changed accordingly.  

 

3. Abstract (p. 2, line 48): Perhaps first state number of studies that assessed all-cause hospitalization 

by age.  

Comment: We included this information.  
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4. Abstract (p. 2, line 46): Suggest clarifying here that phrase “more often” means higher prevalence, 

incidence, or duration. Also clarify this meaning with first use of the term in body of text.  

Comment: This is a good point but due to space restrictions (maximum of 300 words), it is not 

possible to further clarify this in the abstract. We now clarified this point in the introduction section.  

 

5. Introduction (p. 4, line 11): Suggest changing “two rather old reviews” to “two older reviews”.  

Comment: Changed.  

 

6. Introduction (p. 4, line 39): Suggest changing “the prerequisite” to “a prerequisite”.  

Comment: Done.  

 

7. Results (p. 7, line 21): Suggest changing “a prevalence of 47%” to “a prevalence of hospitalisations 

of 47%”.  

Comment: This was also changed.  

 

8. Results (p. 7, line 34): Suggest changing “positive and all but one a statistical significant 

association” to “positive, and all but one a statistically significant, association”.  

Comment: This was also corrected.  

 

9. Results (p. 7, line 47): Suggest explaining briefly here the meaning of “frequencies”.  

Comment: We now used the term “more”, which was explained in introduction section.  

 

10. Results, (p. 8, line 58): Suggest changing “are more frequently” to “occur more frequently”.  

Comment: This was also changed.  

 

11. Discussion (p. 9, lines 20-22): Suggest explaining here the basis for the statement “There is some 

evidence that no linear relationship exists between age and the proportion being hospitalised.” 

Perhaps also rephrase as “Evidence suggests that there is no linear relationship between age and the 

proportion being hospitalised.”  

Comment: The sentence was rephrased accordingly. When keeping our results regarding the 

influence of age in mind (some studies found only a slight or no increase in risk of hospitalisation with 

each additional year of age, two studies found that the probability of being hospitalised increases with 

age up to 85 years and decreases thereafter and one found no clear trend), we think the conclusion 

that there is no clear linear relationship between these two variables is justified. We do not think that 

all of these findings have to be repeated at the beginning of the discussion section.  

 

12. Discussion (p. 9, lines 57-59): Suggest explaining further why the inconsistent findings may be 

attributed to the “lack of differentiation” – I am still unclear what the “lack of differentiation” means 

here.  

Comment: We now tried to rephrase this sentence.  

 

13. Discussion (p. 10, line 35) : Suggest changing “as reference category” to “as the reference 

category”.  

Comment: We changed this accordingly. 
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VERSION 3 – REVIEW 

REVIEWER Kevin Fain 
Johns Hopkins Bloomberg School of Public Health  
United States 

REVIEW RETURNED 18-Aug-2016 

 

GENERAL COMMENTS I appreciate the authors addressing my second round of comments 
so thoroughly. I have no further questions or issues. I believe this 
study will be helpful for researchers in this field.  
 
I only have a few minor typographical corrections, described below, 
which will not require re-review:  
(1) Page 7, line 36: Change "statistical" to "statistically"  
 
(2) Page 9, line 52: Change "neither" to "rather".  
 
(3) Page 10, line 3: Perhaps change "linear variable" to "continuous 
variable".  
 
Congratulations to the authors on this paper.   
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