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VERSION 1 - REVIEW 

REVIEWER Melissa Garrido 
Assistant Professor, James J Peters VA Medical Center and Icahn 
School of Medicine at Mount Sinai  
USA 

REVIEW RETURNED 29-Jul-2015 

 

GENERAL COMMENTS This manuscript explores an interesting question with a unique data 
set – whether GP visits in the 18-7 months prior to death are 
associated with healthcare costs and utilization in the 6 months prior 
to death in a community-based sample of Australian residents. My 
main concerns about this manuscript revolve around issues of 
endogeneity and generalizability; these and other concerns are 
outlined below.  
 
Major Concerns  
1. Potential selection bias was not accounted for in the analyses. It 
seems highly likely that there are factors simultaneously associated 
with GP visits in the 18-7 months prior to death and with healthcare 
use in the 6 months prior to death. Some potential confounders 
include socioeconomic factors that affect access to healthcare in 
general and are alluded to by the authors (p. 7, line 56 and page 8, 
line 32) but not accounted for fully (through instrumental variable or 
matching methods) in the analysis. As the analysis is currently 
structured, readers cannot isolate the impact of GP visits on end-of-
life health care use from factors that impact both GP visit likelihood 
and end-of-life health care use.  
 
2. The limitations section should include a discussion about the 
population to whom these results may be generalized. The response 
rate was relatively low and the sample was selected based on 
decedent status. Were there differences in GP visit likelihood by 
decedent status?  
 
3. The timing of baseline symptom data varies across respondents, 
raising concerns that participants who enrolled in the study closer to 
death will have more accurate symptom/comorbidity reports.  
 
4. In the introduction and beginning of discussion (page 7, line 47), 
consider expanding the literature review to include studies of the 
impact of other models of primary care (medical homes or home-
based primary care) on later healthcare use.  
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5. In the discussion (page 8, line 15), the argument for why 
“preventable hospitalizations… may… represent appropriate 
inpatient care” for some patients should be made more explicit and 
linked to the results. In addition, it is unclear how the last sentence 
of this paragraph “consideration should therefore be given to 
applying an upper age limit…” follows from the presented results.  
 
Minor Concerns  
1. In the introduction, the implicit message that end-of-life spending 
often results from unnecessary or fragmented care could be made 
more explicit.  
 
3. Page 4, line 30. Consider including more information on which 
services would and would not attract a Medicare subsidy.  
 
4. Page 4, line 37. The phrase “12 months leading up to the end of 
life” was confusing. Perhaps rephrase the time periods as 18-7 
months before death and 6 months before death.  
 
5. Page 5, line 25. If space permits, consider including more detail 
on what kinds of hospitalizations are considered “potentially 
preventable”.  
 
6. Page 5, line 27. It was unclear which costs reflected actual data 
and which reflected estimates.  
 
7. Page 6, line 2. Consider also stratifying the analyses by age.  
 
8. Table 3. Consider including medians and interquartile ranges of 
health care expenditures.  
  

 

REVIEWER Peter Tanuseputro 
Ottawa Hospital Research Institute, Canada 

REVIEW RETURNED 21-Aug-2015 

 

GENERAL COMMENTS Overall comments:  

- The authors study a very topical subject of health care 

service use in end-of-life population.  

- A strengths of the study is the large study population, and 

an examination of the major health care sectors that play a 

role in health care: GP visits and hospital care.  

- Although generally well written, the use of “end-of-life” to 

describe certain services should be more specific since 

there were two periods (6 months, and 6-18 months) being 

observed in the study  

- Some of the discussion points seem to be off-point (see 

points below) 

- Specifically, the expectation of people in the highest GP 

quintile as likely to be: sicker, have greater overall health 

care access, and in general have higher health seeking 

behaviour should be discussed. 

- Furthermore, despite findings in the other study in US 

medicare (which has a very unique climate, that is likely 

dissimilar to what is observed in Australia),  the hypothesis I 
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would think would be that those in the highest GP quintile in 

the 6-18 months would have higher use in the 6 months 

prior to death. 

- To follow on this point, the analyses, if possible, should 

control for use of acute care/ED visits in the 6-18 months for 

the same people  I think this would make the story much 

more compelling. 

- Finally, discussion on whether home based GP visits could 

be explored, and if so why it was excluded should be 

included; I suspect based on our findings and the literature 

that it’s not necessarily how much GP visits a person gets, 

but rather where that care is provided; that if there are GPs 

or other allied workers willing to provide care in the home, 

ED visits and acute care hospitalisations would be 

prevented/reduced. 

 

Abstract: 

- used last 6 months of life as the period referred to when 

talking about “end-of-life” costs (e.g., line 26); but then talk 

about “end-of-life” in other parts as more generally (e.g., line 

31). It’s a small point, but can create some confusion. I 

would stick with “costs in the last 6 months of life”  

- this is especially pertinent since the authors defined a 

second EOL period -- 6 months to 18 months prior to death 

– as the “lead up to end-of-life” (line 31). I would have, at 

least in one place, identified that “the preceding 12-month 

period” (line 5-6) actually refers to this period (i.e., 6-18 

months prior to death) to dispel any confusion. 

- “Medicare-funded outpatient services” – need to give, 

perhaps in parenthesis – an example or some idea of what 

this largely refers to since it’s one of your main conclusions 

in the abstract 

- I would soften even more the last sentence of the conclusion 

to “…earlier GP access might be associated with ED use 

at…” since I don’t think the study is meant to establish any 

causation 

Introduction 

- Last 2 sentences of 1
st
 paragraph seem conflicting – is it 9% 

or 5%? Is 5% among other countries? 

- This is a study of health care use – authors should discuss 

upfront about this. That is, that those with higher use 

generally are thought to be those with greater health 

seeking behaviour, sicker, and/or have better access. 

o Thus, the hypothesis is that those with higher GP 

use in the 6-18 months prior to death are expected 

to have continued higher GP use in the last 6 

months of life.  

o The natural second hypothesis, I would think, would 

be that hospital/ED use in the last 6 months should 

also be expected to be higher for those with higher 

GP use in the 6-18 months; but that if such use may 

lead to some avoidance of hospital/ED use such 

that the relationship is attenuated or even reversed 
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(although without seeing the results, this would be 

surprising). 

Methods 

- p.4, line 30: what % of total GP visits “attract” subsidy; who 

qualifies for subsidy and who doesn’t?  

- Is the MBS used both for GP visits in last 6 months and 6-

18 months prior to death? This is not explicitly clear to me.  

- Not sure what “unreferred attendances by GPs” would look 

like –please give context for international readers 

- Can you roughly outline what proportion of all GP visits are 

captured by Medicare Australia? What sorts of visits are not 

included? Are there potential biases from using this data? 

I’m ok with using this data source – just would be helpful to 

put in context 

- p.4, line 56: Not sure if I understand why those dying within 

12 months of survey was excluded. I would think this would 

be to make the sample a bit more representative of the 

general population since survey respondents are likely 

healthier 

o Even with this exclusion, the bigger issue is that 

baseline exposure data has varying time points 

away from death; that it could reflect data prior to 

the EOL trajectory for some, and not for others. I 

think this can be accepted, but should be discussed 

as a limitation (if not done later) 

- p. 5, lines 42-44: it seems that these are additional 

outcomes than the ones described above in the “Outcomes” 

section? I would suggest moving up as secondary outcomes 

- line 45: “end-of-life” again, I think this refers to last 6 months 

– but I would specify. If MBS is used for GP visits both in 

last 6 months and 6-18 months, this needs to be explicit 

- line 51: “...if there was an association between quintile of GP 

visits and number of claims or MBS cost provided for each 

GP visit at the end of life” – this is very confusing sentence 

for me for the reasons stated above. 

- line 57: “geographic areas” – how where these determined 

and are they supposed to signify a confounder in some 

way? 

- P. 6, lines 3-5: fragmented sentence: I’m assuming the 

authors stratified each of the five main outcomes  by 

baseline comorbidities and self-reported  health – just 

should state as such 

Results 

- P. 6, line 20: who and why were DVA health care card users 

excluded? 

- Line 44-47: I’m surprised that the number ending up in 

hospital (12,563) exceeded the number presenting to the ED 

(11,117). In our jurisdiction, one needs to first present to the 

ER, before the decision is made to admit or not. I would 

assume that this is the same in Australia? Would then 

expect ED visits >> hospital admissions 

- P.7, lines 11-12: the fact that 79% of total cost = hospital 
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services is one of your key messages;  

 

Discussion 

p.7 

 second paragraph: not clear how the lower access/use of 

GP in the US compared to Australia would make a 

difference in the discrepant results; I’m not sure at all what 

point the authors are trying to make in this paragraph. 

 What’s missing here is a comparison between the US 

medicare system and Australia: any differences in reliance 

in specialist and hospital care; any difference in funding 

structures; differences in inequities in access that may affect 

the relationship being studied etc. 

 Also, missing is discussion on those seeking more care in 6-

18 months being more likely to be: 1) sicker, 2) have higher 

health seeking behaviour (that may continue into the last 6 

months), 3) have greater access to care overall (in any 

period in time). These reasons, I think, are the likely reasons 

that there was generally no decrease in acute care in last 6 

months for those in the highest GP quintile 

p. 8 

 Line 7: need more information on “preventable 

hospitalisations” – is this generally a sensitive or specific 

definition? What are some of the major diagnoses that 

contribute to this? Details of this in methods/results would 

be helpful. 

 Lines 8-10: “However, the absences of 

relationship…suggests that if GPs have a role in 

preventing…it is likely to lie much earlier in life…” A run-on 

sentence; also I’m not sure if this would be the point I would 

make 

o As discussed above, I think the given is that those in 

the highest GP quintile would be expected to have 

higher health care use/cost in last 6 months due to 

being sicker/higher access/higher health seeking 

behaviour.  

o A fairer comparison would be to also look at acute 

care/ED visits in the 6-18 months prior to death, and 

see how these change into the 6 months prior to 

death (by GP visit quintile) 

 Lines 14-16: “ ‘Preventable’ hospitalisations at the end-of-life 

may in fact represent appropriate inpatient care…”: I don’t 

this is supported by any of the negative findings; again, it 

would be helpful to know what these conditions are, and 

how they were deemed to be preventable. 

 The following sentence that hospitalisations “reflect the 

shortage of home- and community-based palliative services” 

is more consistent with the literature 

 To this point: I would guess that if the authors looked at a 

subset of GP visits (both in 6-18 and in last 6 months) that 

occur in the home setting (i.e., physician home visits), that 

they would indeed find lower acute care/ED visits in the last 

6 months; this has been shown fairly consistently (although 
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in small samples) in the literature 

 Line 41: “Only 53% of decedents in this cohort visited their 

GP in the end-of-life period…”: 1) again confusing when use 

the term “end-of-life period” since you have 2 EOL periods in 

the study, both looking at GP visits; 2) Very surprising to me 

that this % is less than ED/acute care visit: why is this? Is 

this a true finding or a function of what GP visits are 

captured in the MBS? 

 Line 44-45: “The greater use of hospital services than 

primary health care by decedents is likely to reflect the care 

needs of people who are terminally ill”: this sentence is 

ambiguous; see point above; also, health care use is a 

function of both needs and supply – such that higher use in 

acute care (if true) might reflect greater supply/access to 

these services. This might/might not be true but needs to be 

discussed in this context 

 Line 56: why were home-based palliative care excluded? If 

missing, then fine, but if available, then I would expect to be 

included in the analyses.  

 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name Melissa Garrido  

Institution and Country Assistant Professor, James J Peters VA Medical Center and Icahn School of 

Medicine at Mount Sinai, USA  

 

This manuscript explores an interesting question with a unique data set – whether GP visits in the 18-

7 months prior to death are associated with healthcare costs and utilization in the 6 months prior to 

death in a community-based sample of Australian residents. My main concerns about this manuscript 

revolve around issues of endogeneity and generalizability; these and other concerns are outlined 

below.  

 

Major Concerns  

1. Potential selection bias was not accounted for in the analyses. It seems highly likely that there are 

factors simultaneously associated with GP visits in the 18-7 months prior to death and with healthcare 

use in the 6 months prior to death. Some potential confounders include socioeconomic factors that 

affect access to healthcare in general and are alluded to by the authors (p. 7, line 56 and page 8, line 

32) but not accounted for fully (through instrumental variable or matching methods) in the analysis. As 

the analysis is currently structured, readers cannot isolate the impact of GP visits on end-of-life health 

care use from factors that impact both GP visit likelihood and end-of-life health care use.  

The association between GP visits on use of health care services could be confounded by 

characteristics of both individual and health care system, and we have adjusted for a wide range of 

potential confounders, including socio-economic status (language, education, household income, 

private health insurance) and measures of health status at baseline (self-reported health status, 

functional limitation, psychological distress, number of comorbidities). In fact, we have adjusted for a 

much greater number of these factors than any comparable study on health expenditure at the end of 

life. Moreover, we have used multilevel modelling to account for variation at geographic level and 

have performed stratified analyses according to health-related variables, which we found to be some 

of the strongest predictors of preventable hospitalisation. Given the limitations of the data, we believe 

our methods to be appropriate for addressing these potential confounding effects. It seems very 

unlikely that an adequate set of instrumental variables could be devised in this context. While 
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matching methods offer an attractive alternative they are not guaranteed to solve the confounding 

issue either, and a comparison of matching methods with regression analysis seemed well beyond 

the scope of the paper.  

 

 

2. The limitations section should include a discussion about the population to whom these results may 

be generalized. The response rate was relatively low and the sample was selected based on 

decedent status. Were there differences in GP visit likelihood by decedent status?  

It was appropriate to select our sample based on decedent status, because our sole focus was on the 

end of life. Decedents would be expected to have different use of GP services than non-decedents 

and indeed the mean number of GP visits per year during follow-up was 7.5 (median 5.7) among 

decedents, and 8.25 (median 6.42) for all other 45 and Up Study participants (p value <0.001). This is 

likely to reflect, among other factors, extensive period of time spent in hospital by decedents.  

 

The 45 and Up Study had a low response rate (18%) and we have added more details to the 

Discussion about the limitations of this study population (page 9 second last paragraph). This reads:  

 

This study was restricted to decedent participants of the 45 and Up Study, raising a concern regarding 

the generalisability of these findings to other populations. The 45 and Up Study had a low response 

rate (18%), reflecting the trend towards declining participation rates in cohort and other 

epidemiological studies such as the UK Biobank (5-10%), a comparable study focussing on achieving 

a large, diverse cohort of participants (Manolio, TA et al. New models for large prospective studies: is 

there a better way? Am. J. Epidemiol. 2012; 175, 859-866). However, relative risk estimates from the 

45 and Up Study have been shown to be comparable with those from population health surveys 

(Mealing NM et al. Investigation of relative risk estimates from studies of the same population with 

contrasting response rates and designs. BMC Med Res Methodol 2010; 10: 26), and the large sample 

size provides substantial heterogeneity to support valid within-cohort comparisons.  

 

 

3. The timing of baseline symptom data varies across respondents, raising concerns that participants 

who enrolled in the study closer to death will have more accurate symptom/comorbidity reports.  

We have excluded participants who died within 12 months of study entry, so that baseline 

characteristics reflect health prior to, rather than during, the end of life period. However, we have now 

conducted a sensitivity analysis restricting the analyses to those who died in the 12-24 months after 

study entry (n=2615), to explore the potential impacts of changes in health status after baseline. The 

resulting trends in costs according to quintile of GP visits were similar to those obtained using the full 

cohort, although the trend in total costs no longer attained statistical significance. .  

 

Adjusted mean health care expenditure in the last 6 months of life by quintile of GP visit in the 18-7 

months before death  

0 1-2 3-5 6-10 11+ P value  

Total cost 21228 (20581-21874) 20711 (20245-21177) 22516 (22126-22905) 22005 (21670-22340) 

22707 (22346-23067) 0.214  

Hospital cost 20234 (19577-20891) 19446 (18978-19914) 20798 (20413-21182) 19768 (19445-

20090) 19397 (19066-19728) 0.653  

ED cost 897 (865-929) 867 (846-888) 973 (954-991) 960 (944-976) 967 (950-983) 0.142  

MBS cost 118 (115-121) 287 (282-292) 471 (464-478) 720 (711-728) 1250 (1234-1266) <0.0001  

PBS cost - - - - - -  

“-“ indicates that convergence was not achieved for estimates of cost due to missing values in some 

geographic areas.  

We now flagged this sensitivity analysis in the Methods (page 6 first paragraph) and Results (page 8 

first paragraph). These read:  
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Methods: To explore the potential impacts of changes in health status after baseline, a sensitivity 

analysis was performed restricted to decedents who died between 12-24 months after study entry.  

 

Results: Sensitivity analysis among decedents who died in the 12-24 months after study entry 

(n=2615) showed similar trends in costs according to quintile of GP visits to those obtained using the 

full cohort (data not shown), although the trend in total costs no longer attained statistical significance 

(p=0.214).  

 

4. In the introduction and beginning of discussion (page 7, line 47), consider expanding the literature 

review to include studies of the impact of other models of primary care (medical homes or home-

based primary care) on later healthcare use.  

We have now included in the Discussion some commentary regarding the potential of applying these 

models of care to Australian settings (page 9 second paragraph). This reads:  

 

Indeed, although most Australians express a wish to die at home, few do so (Swerissen H et al. Dying 

Well. Grattan Institute 2014. ISBN: 978-1-925015-61-4). Only about 15% of Australians aged 65 years 

and over die at home, compared with about 30% in countries including New Zealand, the United 

States, Ireland and France (Broad J et al. Where do people die? An international comparison of the 

percentage of deaths occuring in hospital and residential care settings in 45 popoulations, using 

published and available statistics. International Journal of Public Health 2013, 58: 257-267). 

International studies have indicated that home-based palliative care for those at the end of life is 

effective in delivering better outcomes including increased patient satisfaction and lower costs 

(Brumley R et al, Increased satisfaction with care and lower costs: results of a randomised trial of in-

home palliative care, J Am Geriatr Soc 2007; 55(7): 993-1000) (Brumley R et al., Effectiveness of a 

home-based palliative care program for end-of-life, J Palliat Med 2003, 6(5): 715-724). and there is 

substantial potential to further develop these models of care in Australia.  

 

5. In the discussion (page 8, line 15), the argument for why “preventable hospitalizations… may… 

represent appropriate inpatient care” for some patients should be made more explicit and linked to the 

results. In addition, it is unclear how the last sentence of this paragraph “consideration should 

therefore be given to applying an upper age limit…” follows from the presented results.  

We have modified this paragraph accordingly, (page 8 second last paragraph) and it now reads:  

 

Findings of positive association between GP visits and total costs in this study suggested that hospital 

care at the end of life could reflect the “real” need for multidisciplinary care for those with deteriorating 

health and high risk of mortality, rather than admissions that could be avoided. Thus, where 

preventable hospitalisation is used as a performance indicator for primary care, it may be appropriate 

to consider excluding admissions at the end of life.  

 

Minor Concerns  

6. In the introduction, the implicit message that end-of-life spending often results from unnecessary or 

fragmented care could be made more explicit.  

We have modified the Introduction accordingly (page 3 first paragraph). This reads:  

 

These high costs could at least in part reflect unnecessary and expensive treatments for those at the 

end of life (Lubitz J et al., The use and costs of Medicare services in the last 2 years of life. Health 

Care Financ Rev 1984; 5(3): 117-131).  

 

7. Page 4, line 30. Consider including more information on which services would and would not attract 

a Medicare subsidy.  

We have modified the relevant paragraph in the Methods (page 4 second last paragraph), as follows:  
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Dental care, many allied health services and prescription medicines that cost less than specific co-

payment thresholds are not captured.  

 

“GP visits” were identified as all unreferred attendances by GPs, medical practitioners or practice 

nurses (on behalf of a medical practitioner) in the 18-7 months prior to death. This included general 

consultations (at consultation rooms or residential aged care facilities, in working or after hours), 

telehealth, management of chronic diseases, and selected psychological services (Appendix 2: 

Mapping of Medicare items to Broad Type of Service; Medicare Australia Statistics, Department of 

Human Services, Australian Government)(METeOR, Service event-General Practitioner (GP) 

services, total number NN[N]. METeOR identifier 593673. National Health Performance Authority, 

Standard 11/12/2014).  

 

 

8. Page 4, line 37. The phrase “12 months leading up to the end of life” was confusing. Perhaps 

rephrase the time periods as 18-7 months before death and 6 months before death.  

We have adopted this suggestion and now replaced “12 months leading up to the end of life” with “18-

7 months before death” throughout the manuscript.  

 

9. Page 5, line 25. If space permits, consider including more detail on what kinds of hospitalizations 

are considered “potentially preventable”.  

We have included a list of hospitalisations classified as potentially preventable hospitalisations in the 

appendix (Supplementary table 1). The list is below:  

 

PPH category Condition  

Chronic conditions  

 

 

 

 

 

 

 

 

 

Acute conditions  

 

 

 

 

 

 

 

 

 

 

Vaccine-preventable conditions  

Asthma  

Congestive cardiac failure  

Diabetes complications  

Chronic obstructive pulmonary disease  

Angina  
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Iron deficiency anaemia  

Hypertension  

Nutritional deficiencies  

Rheumatic heart disease  

 

Dehydration and gastroenteritis  

Pyelonephritis  

Perforated/Bleeding ulcer  

Cellulitis  

Pelvic inflammatory diseases  

Ear, nose and throat infection  

Dental conditions  

Appendicitis with generalised peritonitis  

Convulsions and epilepsy  

Gangrene  

 

Influenza and pneumonia  

Other vaccine-preventable conditions  

 

10. Page 5, line 27. It was unclear which costs reflected actual data and which reflected estimates.  

We have modified the relevant paragraph in the Methods slightly to clarify this (page 5 second last 

paragraph). This reads:  

 

Hospital costs were assigned to each inpatient episode using the Australian Refined Diagnosis-

Related Group (AR-DRG)-specific average cost reported in the National Hospital Cost Data Collection 

(NHCDC) for the specific year of admission. Cost for each ED presentation was estimated using visit 

type, triage category and separation mode. Costs for MBS and PBS were the sum of all subsidy paid 

by Medicare for each decedent. All expenditures were converted to 2012 Australian dollars (AUD) 

using the consumer price index (CPI) for all groups.  

 

11. Page 6, line 2. Consider also stratifying the analyses by age.  

We have repeated the analyses stratified by age (<75 versus ≥ 75). These results have been reported 

with those of the other stratified analyses (Supplementary Table 2), and we have updated the 

Methods (page 6 paragraph 2) and Results (page 7 last paragraph) accordingly.  

 

Methods: Stratified analysis according to age at death (<75 years versus ≥75 years) was performed to 

examine whether the relationship between GP use and costs varied with age.  

 

Results: Stratified analysis by age at death showed that end-of-life costs were higher for decedents 

aged less than 75 years, but there was a similar trend of increasing costs according to quintile of prior 

GP use in both these and older decedents. However, this trend did not attain statistical significance 

for the younger decedents (Supplementary Table 2).  

Adjusted mean health care expenditure in the last 6 months of life by quintile of GP visit in the 18-7 

months before death  

0 1-2 3-5 6-10 11+ P value  

Age at death < 75 years (N=4505)  

Total cost 23903 (23813-23993) 24353 (24238-24468) 25259 (25161-25357) 24277 (24186-24368) 

26118 (26015-26220) 0.149  

Hospital cost 22709 (22618-22800) 23024 (22908-23140) 23653 (23556-23751) 22199 (22111-

22288) 23085 (22989-23182) 0.850  

ED cost 1143 (1137-1149) 1055 (1048-1062) 1074 (1068-1080) 1033 (1028-1039) 1088 (1082-1094) 

0.126  
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MBS cost 31 (31-32) 187 (185-189) 331 (328-334) 602 (597-607) 1067 (1057-1077) <0.0001  

PBS cost - - - - - .  

Age at death > 75 years (N=10314)  

Total cost 17748 (17655-17841) 18039 (17925-17153) 18212 (18126-18299) 19254 (19166-19343) 

20260 (20164-20355) <0.0001  

Hospital cost 16758 (16665-16851) 16902 (16789-17016) 16815 (16731-16899) 17381 (17297-

17465) 17584 (17496-17671) 0.074  

ED cost 979 (974-984) 911 (905-917) 901 (896-906) 930 (925-935) 925 (920-931) 0.074  

MBS cost 19 (18.8-19.1) 161 (159-162) 317 (315-320) 507 (503-511) 982 (974-990) <0.0001  

PBS cost 5 (5-5.1) 81 (80-83) 200 (198-203) 457 (451-462) 825 (814-836) <0.0001  

 

12. Table 3. Consider including medians and interquartile ranges of health care expenditures.  

We have now included interquartile ranges (Q1-Q3) for health care expenditure in the Results (page 7 

second paragraph).  

 

Total cost: 6224-27806  

Hospital cost: 4981-25805  

PPH cost: 0-0  

ED cost: 211-1397  

MBS cost: 0-529  

PBS cost: 0-295  

 

 

   

Reviewer: 2  

Reviewer Name Peter Tanuseputro  

Institution and Country Ottawa Hospital Research Institute, Canada  

Overall comments:  

- The authors study a very topical subject of health care service use in end-of-life population.  

- A strengths of the study is the large study population, and an examination of the major health care 

sectors that play a role in health care: GP visits and hospital care.  

- Although generally well written, the use of “end-of-life” to describe certain services should be more 

specific since there were two periods (6 months, and 6-18 months) being observed in the study  

- Some of the discussion points seem to be off-point (see points below)  

- Specifically, the expectation of people in the highest GP quintile as likely to be: sicker, have  

greater overall health care access, and in general have higher health seeking behaviour should be 

discussed.  

- Furthermore, despite findings in the other study in US medicare (which has a very unique  

climate, that is likely dissimilar to what is observed in Australia), the hypothesis I would think would be 

that those in the highest GP quintile in the 6-18 months would have higher use in the 6 months prior 

to death.  

- To follow on this point, the analyses, if possible, should control for use of acute care/ED visits in the 

6-18 months for the same people.I think this would make the story much more compelling.  

- Finally, discussion on whether home based GP visits could be explored, and if so why it was  

excluded should be included; I suspect based on our findings and the literature that it’s not  

necessarily how much GP visits a person gets, but rather where that care is provided; that if  

there are GPs or other allied workers willing to provide care in the home, ED visits and acute  

care hospitalisations would be prevented/reduced.  

 

Abstract:  

1. Used last 6 months of life as the period referred to when talking about “end-of-life” costs (e.g., line 

26); but then talk about “end-of-life” in other parts as more generally (e.g., line 31). It’s a small point, 
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but can create some confusion. I would stick with “costs in the last 6 months of life”.  

We have now replaced the term “end-of-life” with “last 6 months of life” or “6 months before death” 

throughout the manuscript.  

 

2. This is especially pertinent since the authors defined a second EOL period -- 6 months to 18 

months prior to death – as the “lead up to end-of-life” (line 31). I would have, at least in one place, 

identified that “the preceding 12-month period” (line 5-6) actually refers to this period (i.e., 6-18 

months prior to death) to dispel any confusion.  

We have now replaced the term “lead up to end-of-life” with “18-7 months prior to death” throughout 

the manuscript.  

 

3.“Medicare-funded outpatient services” – need to give, perhaps in parenthesis – an example or some 

idea of what this largely refers to since it’s one of your main conclusions in the abstract  

We have addressed this above in response to Reviewer 1’s Comment #7.  

 

4. I would soften even more the last sentence of the conclusion to “…earlier GP access might be 

associated with ED use at…” since I don’t think the study is meant to establish any causation.  

We have now modified this sentence as suggested (page 2). It now reads:  

 

However, there was some indication that limited GP access might be associated with increased ED 

use at end-of-life.  

 

 

Introduction  

5. Last 2 sentences of 1st paragraph seem conflicting – is it 9% or 5%? Is 5% among other countries?  

The paragraph is now modified as follows (page 3 paragraph 1):  

 

… in Australia almost 9% of total hospital expenditure is attributable to care for people aged 65 and 

over in their last year of life, which is estimated to be about 5% of the total health budget.  

 

6. This is a study of health care use – authors should discuss upfront about this. That is, that those 

with higher use generally are thought to be those with greater health seeking behaviour, sicker, and/or 

have better access.  

- Thus, the hypothesis is that those with higher GP use in the 6-18 months prior to death are expected 

to have continued higher GP use in the last 6 months of life.  

- The natural second hypothesis, I would think, would be that hospital/ED use in the last 6 months 

should also be expected to be higher for those with higher GP use in the 6-18 months; but that if such 

use may lead to some avoidance of hospital/ED use such that the relationship is attenuated or even 

reversed (although without seeing the results, this would be surprising).  

We have now modified the Introduction (page 3 paragraph 2&3). This now reads:  

 

... The applicability of these findings to a country such as Australia, where the government provides 

universal health coverage for its citizens and there is no charge for treatment at public hospitals, is 

unknown.  

 

In a system with greater access to publically-funded health care, such as Australia, it is possible that 

those who use more primary care services prior to the end-of-life might also use more care at the end 

of life. Therefore, this study investigated …  

 

 

Methods  

7. p.4, line 30: what % of total GP visits “attract” subsidy; who qualifies for subsidy and who doesn’t?  
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We have addressed this issue in response to Reviewer 1’s comment #7 above.  

 

8. Is the MBS used both for GP visits in last 6 months and 6-18 months prior to death? This is not 

explicitly clear to me.  

Data for GP visits in the 6 months and 18-7 months prior to death were extracted from MBS database.  

 

9. Not sure what “unreferred attendances by GPs” would look like –please give context for 

international readers  

We have addressed this issue in response to Reviewer 1’s Comment #7 above.  

 

10. Can you roughly outline what proportion of all GP visits are captured by Medicare Australia? What 

sorts of visits are not included? Are there potential biases from using this data? I’m ok with using this 

data source – just would be helpful to put in context  

All attendances by GPs for which they lodge a claim are captured by Medicare Australia. Many 

services provided to people with a Department of Veteran Affairs (DVA) health care card are not 

claimed through Medicare; these participants were excluded from the analysis. Limitations arising 

from use of Medicare data are addressed in the Discussion (page 8, last paragraph).  

 

 

11. p.4, line 56: Not sure if I understand why those dying within 12 months of survey was excluded. I 

would think this would be to make the sample a bit more representative of the general population 

since survey respondents are likely healthier  

- Even with this exclusion, the bigger issue is that baseline exposure data has varying time points 

away from death; that it could reflect data prior to the EOL trajectory for some, and not for others. I 

think this can be accepted, but should be discussed as a limitation (if not done later)  

Patients in the last year of life are more likely to have higher use of health care services due to their 

existing comorbidities. We chose to exclude those dying in within 12 months of study entry to ensure 

baseline characteristics reflect the health status prior to, rather than during the last year of life. This is 

stated in the text (page 5 first paragraph).  

 

12. p. 5, lines 42-44: it seems that these are additional outcomes than the ones described above in 

the “Outcomes” section? I would suggest moving up as secondary outcomes  

The reviewer is referring to the methods used to calculate costs. These are not additional secondary 

outcomes.  

 

13. line 45: “end-of-life” again, I think this refers to last 6 months – but I would specify. If MBS is used 

for GP visits both in last 6 months and 6-18 months, this needs to be explicit  

We have now replaced the term “end-of-life” by “last 6 months of life” throughout the manuscript.  

 

14. line 51: “...if there was an association between quintile of GP visits and number of claims or MBS 

cost provided for each GP visit at the end of life” – this is very confusing sentence for me for the 

reasons stated above.  

We have now replaced the term “end-of-life” by “last 6 months of life”.  

 

15. line 57: “geographic areas” – how where these determined and are they supposed to signify a 

confounder in some way?  

Geographic areas of residence were determined according to the Statistical Local Areas (SLA) which 

is one of the smallest geographic units available in the Australian Standard Geographical 

Classification. SLAs were defined using boundaries from the 2006 Australian Census including 192 

SLAs differ in size and population across the state due to variation in remoteness from urban centres. 

This has already stated in the Methods (section “Variables”).  
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As there may be significant differences in the availability and accessibility of health services between 

urban and regional areas in Australia. By clustering individuals within their geographic area of 

residence, we have taken into account the effects of unmeasured geographic factors on health care 

utilisation.  

 

16. P. 6, lines 3-5: fragmented sentence: I’m assuming the authors stratified each of the five main 

outcomes by baseline comorbidities and self-reported health – just should state as such  

We have already addressed this issue in response to reviewer 1’s comment #11.  

 

Results  

17. P. 6, line 20: who and why were DVA health care card users excluded?  

We have already explained the reasons for excluding holders of DVA health care card in the Methods 

(section “Eligibility criteria”). Holders of DVA health care card were excluded because Medicare data 

do not capture all services provided to these card holders.  

 

18. Line 44-47: I’m surprised that the number ending up in hospital (12,563) exceeded the number 

presenting to the ED (11,117). In our jurisdiction, one needs to first present to the ER, before the 

decision is made to admit or not. I would assume that this is the same in Australia? Would then 

expect ED visits >> hospital admissions  

Not all hospital patients in Australia are admitted through an ED, most notably for planned (elective) 

admissions. However, the EDDC database, which was used to capture visits to ED, do not cover all 

ED departments in the state. This database captures approximately three quarter of all ED visits in 

2006 but this capture has been increasing over time. In 2013, more than 95% of all ED visits were 

captured in EDDC database. This is already stated in the Methods (page 4) and Discussion (page 8).  

 

 

19. P.7, lines 11-12: the fact that 79% of total cost = hospital services is one of your key messages;  

We have added new text to give this finding greater emphasis (page 7 second paragraph). This now 

reads:  

 

Expenditure on hospital services accounted for the majority (79%) of total health care costs in the last 

6 months of life, with ED visits (9%), MBS claims (8%) and PBS claims (4%) making much smaller 

contributions.  

 

Discussion  

p.7  

second paragraph: not clear how the lower access/use of GP in the US compared to Australia 

would make a difference in the discrepant results; I’m not sure at all what point the authors are trying 

to make in this paragraph.  

 

We added extra sentences to clarify this (page 8 paragraph 3):  

Such a large gap in health care utilization levels may reflect differences in the design, generosity and 

accessibility of the US and Australian health care system, which may explain the discrepant results. In 

the US, unlike Australia, limitations in access to care may mean that patients who would benefit from 

GP care are not receiving it, exacerbating ill-health in the end-of-life period.  

 

What’s missing here is a comparison between the US medicare system and Australia: any 

differences in reliance in specialist and hospital care; any difference in funding structures; differences 

in inequities in access that may affect the relationship being studied etc.  

We have addressed this issue in response to comment #20.  

 

Also, missing is discussion on those seeking more care in 6-18 months being more likely to be: 1) 
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sicker, 2) have higher health seeking behaviour (that may continue into the last 6 months), 3) have 

greater access to care overall (in any period in time). These reasons, I think, are the likely reasons 

that there was generally no decrease in acute care in last 6 months for those in the highest GP 

quintile  

We have addressed this issue in response to comment #20.  

 

p. 8  

Line 7: need more information on “preventable hospitalisations” – is this generally a sensitive or 

specific definition? What are some of the major diagnoses that contribute to this? Details of this in 

methods/results would be helpful.  

We have now provided list of hospitalisations considered as potentially preventable in the Appendix.  

 

Lines 8-10: “However, the absences of relationship…suggests that if GPs have a role in 

preventing…it is likely to lie much earlier in life…” A run-on sentence; also I’m not sure if thiswould be 

the point I would make  

- (b) As discussed above, I think the given is that those in the highest GP quintile would be expected 

to have higher health care use/cost in last 6 months due to being sicker/higher access/higher health 

seeking behaviour.  

 

We have addressed these points in response to comment #20 and reviewer 1’s comment #5.  

 

25. A fairer comparison would be to also look at acute care/ED visits in the 6-18 months  

prior to death, and see how these change into the 6 months prior to death (by GP visit  

quintile)  

This is outside the scope of this paper, which sought to investigate the relationship between GP use 

in the lead up to end-of-life and end-of-life costs.  

 

Lines 14-16: “ ‘Preventable’ hospitalisations at the end-of-life may in fact represent appropriate 

inpatient care…”: I don’t this is supported by any of the negative findings; again, it would be helpful to 

know what these conditions are, and how they were deemed to be preventable.  

We have addressed these comments in response to comment #23 and Reviewer 1’s comment #5.  

 

The following sentence that hospitalisations “reflect the shortage of home- and community based 

palliative services” is more consistent with the literature  

We have addressed this point in response to reviewer 1’s comment #5.  

 

To this point: I would guess that if the authors looked at a subset of GP visits (both in 6-18 and in 

last 6 months) that occur in the home setting (i.e., physician home visits), that they would indeed find 

lower acute care/ED visits in the last 6 months; this has been shown fairly consistently (although in 

small samples) in the literature  

We were not able to identify GP home visits in our data.  

 

Line 41: “Only 53% of decedents in this cohort visited their GP in the end-of-life period…”: 1) again 

confusing when use the term “end-of-life period” since you have 2 EOL periods in the study, both 

looking at GP visits; 2) Very surprising to me that this % is less than ED/acute care visit: why is this? 

Is this a true finding or a function of what GP visits are captured in the MBS?  

(1)We have now replaced the term “end-of-life” by “last 6 months of life” or “6 months before death” 

throughout the manuscript.  

(2) It is feasible that fewer decedents use GPs than EDs in the last 6 months of life because most 

Australian decedents spend substantial periods of time in hospital in the end-of-life period, with care 

being provided by hospital staff rather than GPs.  
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Line 44-45: “The greater use of hospital services than primary health care by decedents is likely to 

reflect the care needs of people who are terminally ill”: this sentence is ambiguous; see point above; 

also, health care use is a function of both needs and supply – such that higher use in acute care (if 

true) might reflect greater supply/access to these services. This might/might not be true but needs to 

be discussed in this context  

We have extended this paragraph to clarify (page 9 first paragraph). It now reads:  

 

…These findings reflect the current predominant organisation of end of life care in Australia, where 

54% of people die in hospital (Swerissen H et al. Dying Well. Grattan Institute 2014. ISBN: 978-1-

925015-61-4).  

 

Line 56: why were home-based palliative care excluded? If missing, then fine, but if available, then 

I would expect to be included in the analyses.  

Data for home-based palliative care were not available. This limitation has already been stated in the 

Discussion (page 8 last paragraph). 

VERSION 2 – REVIEW 

REVIEWER Melissa Garrido 
James J Peters VA Medical Center / Icahn School of Medicine at 
Mount Sinai, USA 

REVIEW RETURNED 28-Oct-2015 

 

GENERAL COMMENTS I thank the authors for their responses to my previous comments. I 
do, however, have some remaining concerns about endogeneity and 
the robustness of the results.  
 
1. Although the authors have included many covariates in their 
traditional regression analysis, this only adjusts for the relationship 
among confounders and the outcome, not the simultaneous 
relationships among confounders, treatment, and outcome. The 
impact of GP visits on end-of-life health care use cannot be isolated 
from factors that impact both GP visit likelihood and end-of-life 
health care use as the analysis is currently structured. I understand 
that IV analysis may not be possible with these data, but 
matching/weighting (perhaps on age, timing of baseline interview 
[see below]) likely is. The limitations section should include a 
discussion of what inferences can and cannot be drawn from this 
analysis in light of this selection bias.  
 
2. The authors state that they find similar results to their main 
analysis when they stratify the sample by age and when they repeat 
their analysis among patients who died 12-24 mo before study entry. 
However, in supplementary table 2, the only significant relationship 
between cost and GP visits for respondents <75 is in the MBS 
category. The other relationships have p-values above .10 and are 
not significant. Similarly, the analysis in the response to the 
reviewers shows a p-value of .21 for the total cost outcome. Rather 
than interpreting these results as similar to the main analysis, these 
results suggest to me that the results (except MBS) are not robust to 
the authors’ modeling specifications.  
 
3. Page 7, line 34 (and elsewhere): Replace “p-trend” with “p-value” 

 

REVIEWER Peter Tanuseputro 
Ottawa Hospital Research Institute, Canada 
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REVIEW RETURNED 03-Nov-2015 

 

GENERAL COMMENTS Thank-you for the revisions - they directly address the comments 
made. I have just one main remaining comment:  
 
I think it's important to stress further that the results may be affected 
by health care seeking behavior & issues of access (see comment 
#22) . I see that the authors have tried to address this (response to 
comment 20), but I thought it was a bit ambiguous; I think the results 
should be directly attributed (partly) to this factor.  
 
That is, that those with high care use (e.g., the highest quintiles) are 
inherently higher health care seekers and have greater access 
(regardless of illness) -- thus those with high GP use in the 6-18 
months prior to death would be partly expected to have higher health 
care use in the 6 months prior to death.  
 
Part of what makes up a high health care user (e.g., health seeking 
behaviour, greater access) cannot be controlled for in a model using 
health admin data. I think this is ok to identify as a limitation - and 
one that would likely attenuate the preventive effect of GP visits in 
the 6-18 months prior to death.  
 
Otherwise, all comments have been addressed.  

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name  

 

Melissa Garrido  

 

Institution and Country  

 

James J Peters VA Medical Center / Icahn School of Medicine at Mount Sinai, USA  

 

 

Please leave your comments for the authors below I thank the authors for their responses to my 

previous comments. I do, however, have some remaining concerns about endogeneity and the 

robustness of the results.  

 

1. Although the authors have included many covariates in their traditional regression analysis, this 

only adjusts for the relationship among confounders and the outcome, not the simultaneous 

relationships among confounders, treatment, and outcome. The impact of GP visits on end-of-life 

health care use cannot be isolated from factors that impact both GP visit likelihood and end-of-life 

health care use as the analysis is currently structured. I understand that IV analysis may not be 

possible with these data, but matching/weighting (perhaps on age, timing of baseline interview [see 

below]) likely is. The limitations section should include a discussion of what inferences can and 

cannot be drawn from this analysis in light of this selection bias.  

 

We have added more detail regarding this limitation to the Discussion (page 9 last paragraph):  

 

The association between GP visits in the 18-7 months before death and use of health care services in 

the following 6 months is likely to reflect the influences of health seeking behaviour and access to 
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health care, as well as need for health care. Although these factors could not be fully partitioned out in 

the current analyses, they did control for positive health behaviours (a proxy measure of health 

seeking behaviour) and clustering by geographic area (a surrogate for access to care).  

 

 

2. The authors state that they find similar results to their main analysis when they stratify the sample 

by age and when they repeat their analysis among patients who died 12-24 mo before study entry. 

However, in supplementary table 2, the only significant relationship between cost and GP visits for 

respondents <75 is in the MBS category. The other relationships have p-values above .10 and are not 

significant. Similarly, the analysis in the response to the reviewers shows a p-value of .21 for the total 

cost outcome. Rather than interpreting these results as similar to the main analysis, these results 

suggest to me that the results (except MBS) are not robust to the authors’ modeling specifications.  

 

The authors note that in the main results of the study, the increase in health expenditure with 

increasing GP visits was driven by outpatient expenditure in the MBS and PBS data, and no 

significant association was found for hospital expenditure. While the stratified analyses and sensitivity 

analyses necessarily had considerably smaller sample sizes than the main analysis and trends for 

PBS data were not always able to be calculated, the differential trends between hospital and 

outpatient costs in the stratified and sensitivity analyses identified by the reviewer are consistent with 

the main results of the study.  

 

We have modified the last paragraph in page 7 as below and included the results of sensitivity 

analyses in Supplementary tables:  

Stratified analysis by age at death showed similar patterns to the main analysis, with significant trends 

of increasing MBS costs with increasing quintiles of GP visits in both age groups, but no significant 

increase in hospital cost (Supplementary Table 2). Sensitivity analysis restricting to the subset of 

decedents who died in the 12-24 months after study entry (n=2615) showed a similar pattern of 

increasing outpatient health care cost with increasing quintiles of GP visits, and no significant 

association for hospital cost (Supplementary Table 3).  

Adjusted mean health care expenditure in the last 6 months of life by quintile of GP visit in the 18-7 

months before death  

0 1-2 3-5 6-10 11+ P value  

Total cost 21228 (20581-21874) 20711 (20245-21177) 22516 (22126-22905) 22005 (21670-22340) 

22707 (22346-23067) 0.214  

Hospital cost 20234 (19577-20891) 19446 (18978-19914) 20798 (20413-21182) 19768 (19445-

20090) 19397 (19066-19728) 0.653  

ED cost 897 (865-929) 867 (846-888) 973 (954-991) 960 (944-976) 967 (950-983) 0.142  

MBS cost 118 (115-121) 287 (282-292) 471 (464-478) 720 (711-728) 1250 (1234-1266) <0.0001  

PBS cost - - - - - -  

 

3. Page 7, line 34 (and elsewhere): Replace “p-trend” with “p-value”  

 

We have now replaced p-trend with a p value for trend test throughout the manuscript.  

 

Reviewer: 2  

Reviewer Name  

 

Peter Tanuseputro  

 

Institution and Country  

 

Ottawa Hospital Research Institute, Canada  
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Please leave your comments for the authors below Thank-you for the revisions - they directly address 

the comments made. I have just one main remaining comment:  

 

I think it's important to stress further that the results may be affected by health care seeking behavior 

& issues of access (see comment #22) . I see that the authors have tried to address this (response to 

comment 20), but I thought it was a bit ambiguous; I think the results should be directly attributed 

(partly) to this factor.  

 

That is, that those with high care use (e.g., the highest quintiles) are inherently higher health care 

seekers and have greater access (regardless of illness) -- thus those with high GP use in the 6-18 

months prior to death would be partly expected to have higher health care use in the 6 months prior to 

death.  

 

Part of what makes up a high health care user (e.g., health seeking behaviour, greater access) cannot 

be controlled for in a model using health admin data. I think this is ok to identify as a limitation - and 

one that would likely attenuate the preventive effect of GP visits in the 6-18 months prior to death.  

 

Otherwise, all comments have been addressed.  

 

As per our response to Reviewer 1 above, we have added more sentences to the Discussion to 

further address this (page 9 last paragraph):  

 

The association between GP visits in the 18-7 months before death and use of health care services in 

the following 6 months is likely to reflect the influences of health seeking behaviour and access to 

health care, as well as need for health care. Although these factors could not be fully partitioned out in 

the current analyses, they did control for positive health behaviours (a proxy measure of health 

seeking behaviour) and clustering by geographic area (a surrogate for access to care). 
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