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Abstract

This study is concerned with methods to measure population-based indicators of quality end-of-
life care. Using a retrospective cohort approach, we assessed the feasibility, validity and reliability
of using administrative databases to measure quality indicators of end-of-life care in two Canadian
provinces. The study sample consisted of all females who died of breast cancer between 1 January
1998 and 31 December 2002, in Nova Scotia or Ontario, Canada. From an initial list of 19 quality
indicators selected from the literature, seven were determined to be fully measurable in both
provinces. An additional seven indicators in one province and three in the other province were
partially measurable. Tests comparing administrative and chart data show a high level of

Address for correspondence: Dr E Grunfeld, Cancer Outcomes Research Program, Cancer Care Nova Scotia, 1278 Tower Route, 5th
Floor Bethune Building, Halifax, Nova Scotia, Canada B3H 2Y9. eva.grunfeld@ccns.nshealth.ca.



1duosnuey Joyiny ¥HIO 1duosnuey Joyiny JHID

1duosnuen Joyiny YHID

Grunfeld et al. Page 2

agreement with inter-rater reliability, confirming consistency in the chart abstraction process.
Using administrative data is an efficient, population-based method to monitor quality of care
which can compliment other methods, such as qualitative and purposefully collected clinical data.
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health services; palliative care; quality indicators

Introduction

This study is concerned with methods to measure population-based indicators of quality
end-of-life care. Defining, measuring and monitoring quality is a facet of health services
research that is growing in importance.12 Much has been done towards developing a
methodology to measure quality of care,23 quality of care for cancer patients,*° and, in
particular, quality of care for breast cancer patients.5-8 However, developments in measuring
quality end-of-life care have been slower than other phases of the cancer care continuum.910

Quality of care has been defined as the ‘degree to which health services for individuals and
populations increase the likelihood of desired health outcomes and are consistent with
current professional knowledge’.1! The challenge remains, however, to define key indicators
of quality of care, to link those indicators with health outcomes,12-16 and to establish
reliable, valid, and timely measurements of the indicators.’

Quality indicators are tools designed to measure quality of care,13-1517 and, thus, help
enhance quality,1® by identifying areas needing improvement.18 They have been defined as:
‘a measurable element of practice performance for which there is evidence or consensus that
it can be used to assess quality and hence change the quality of care provided’.1> Quality
indicators can measure any step along the process-to-outcome continuum.1® Kahn et af.* 78
and Lorenz et al.,29 have conducted extensive reviews on quality of care measurement in
cancer. There are a number of considerations in developing quality indicators, including
acceptability, feasibility, validity and reliability.12 In this study on end-of-life quality
indicators, we focus on feasibility, validity and reliability. We consider acceptability in a
separate study.?!

Administrative health databases have the unigue potential of providing population-based,
unbiased, efficient measures of quality of care,22:23 especially in countries where
population-based data are available.24 In order to exploit this valuable resource towards the
important goal of population-based measures of quality end-of-life care,18:24.25 jt is
important to determine which indicators can be measured through administrative databases
and which cannot be measured.®-26 This study aimed to begin the process of determining
which indicators can and cannot be measured by studying administrative databases for two
provinces in Canada.

The overall objective of this study was to assess the feasibility of using routinely collected
administrative data to measure population-based indicators of quality end-of-life care.
Adapting from Hofer et al.,1° our specific objectives were to: (1) classify candidate quality

Palliat Med. Author manuscript; available in PMC 2013 August 12.



1duosnuey Joyiny ¥HIO 1duosnuey Joyiny JHID

1duosnuen Joyiny YHID

Grunfeld et al. Page 3

indicators for end-of-life cancer care; (2) establish the feasibility of measuring them through
two population-based administrative databases in two provinces; and (3) establish their
content validity and reliability through detailed chart review.

Methods

Study design and subjects

We conducted a retrospective cohort study, selecting all females who died of breast cancer
between 1 January 1998 and 31 December 2002 in Nova Scotia (NS) or Ontario, Canada.
The end-of-life time period was defined as the last six months of life, and was measured by
working backwards from the time of death.2427.28 A retrospective approach is an efficient
tool to monitor end-of-life care across jurisdictions, demographic groups and time periods.2°

In order to select females who died of breast cancer over the five-year study period, the
cause of death is an important piece of information. Administrative databases are
particularly strong tools for this first step in the analysis.3° To select those whose cause of
death was breast cancer, information was obtained from Vital Statistics files, which, in
Canada, are administered by the provinces using national standards with registration
required under various provincial Statistics Acts. ‘Due to legal reporting requirements,
registration of births, deaths, stillborns and marriages is considered to be virtually complete’
(p xiii).31

From the Vital Statistics files linked to the cancer registry in each province, two inclusion
criteria were used to identify the study subjects. First, using the diagnostic codes from the
Vital Statistics files, we selected those females whose cause of death was listed as breast
cancer, and whose cancer diagnosis was known prior to their date of death. As a second
criterion, we included those with a cause of death listed as disseminated disease, and who
had a previous breast primary diagnosis. Thus, we excluded females who had breast cancer,
but died of other causes, or died at an early stage of cancer from treatment effects.32 By
using these criteria, we included only females whose death was due to advanced breast
cancer, giving us a homogeneous group of subjects.

Ethical approval for the study was obtained from the Capital District Health Authority, NS,
and the Ottawa Hospital Research Ethics Board, Ontario. Confidentiality was maintained
according to the policies of the Population Health Research Unit (PHRU) in NS,33 and the
Institute for Clinical Evaluative Sciences (ICES) in Ontario.34

Quality indicators and analyses

Feasibility—Following Earle et a/,23 a preliminary list of quality of care indicators were
selected after a thorough literature review. From this list of 71 candidate quality indicators,
an expert panel determined that it was potentially feasible to measure 19 using
administrative databases currently available in the two provinces and linkable to the study
sample. The panel consisted of experienced end-of-life researchers from various disciplines
including oncologists, palliative care physicians, epidemiologists, data analysts, health
system managers and a statistician. All 19 indicators are shown in Table 1, with a description
of all calculated statistics in Table 2. Each indicator has been assigned a number and, for
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clarity, the same number is used for that indicator throughout this paper. It was not the aim
of this study to develop a comprehensive list of indicators, but rather to test the feasibility of
measuring indicators from administrative databases. From this list of 19, we compared data
needed to calculate the individual indicator statistics to data fields available in the provincial
administrative databases, to determine which indicators are currently measurable.

Validity and reliability—Face validity,1° of these indicators has been established by the
preliminary work of Earle et a/,23 and Teno et a/.?® To assess content validity and reliability,
we obtained a random sample of the study subjects who received their care at a tertiary
cancer treatment facility and its host hospital in each province: the QEII Health Sciences
Centre in NS — the sole tertiary care treatment facility in the province, serving a population
of 950 thousand; and the Ottawa Hospital in Ontario — the tertiary care treatment facility,
serving a population of 1.5 million in Eastern Ontario. Electronic data abstraction forms
were developed in MS Access and pilot tested. The patient charts of this random sample
were abstracted by staff trained and contracted for this study. Content validity was assessed
by determining whether, for each of the indicators, the data fields in the administrative
databases were complete and accurate using patient charts as the gold standard.

The Kappa statistic was used to measure agreement for categorical variables. This method
provides a measure of agreement which accounts for agreement that could occur due to
chance.3%:36 There is little purpose in using a measure with a Kappa score of <0.4, while a
score of 0.75 or higher represents excellent agreement.

The intraclass correlation coefficient (ICC) was calculated to measure agreement for
continuous variables.3” This statistic avoids arbitrary grouping of information into
categories, and utilises all information from a continuous variable. The ICC measures three
components of variance: the between-subject variance, the between-data source variance,
and the residual variance. Unlike the Kappa statistic, the ICC has no generally accepted
thresholds for acceptable agreement. As noted by Saito et a/38 ‘However, in reliability
studies, there is no consensus on the value of permissible ICC’ (p 1548). Nonetheless,
calculated ICC statistics can be used as a relative measure of agreement.

Statistics for each indicator were calculated for both provinces. As the objective of the study
was to test the use of administrative databases, the focus here is not on analysing the results
or the determinants of any particular indicator. Rather, results are presented to check the
plausibility of the calculated statistics. The required data may be present in the databases,
but when computed, the indicator results may be so extreme as to be implausible. Thus,
point estimate statistics are presented and were reviewed in each province as a further
measure of validity.

Reliability was assessed by blinded, duplicate abstraction of charts, and inter-rater reliability
was measured. 1519
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Data sources

Results

For subject selection, all females who died of breast cancer between 1 January 1998 and 31
December 2002 were identified from the two provincial cancer registries, which link cancer
cases to the provincial Vital Statistics files.

Probabilistic linkage using personal identifier information, such as health card number,
name, date of birth and address, was used to link females who died of breast cancer to the
provincial cancer registry in each province. Anonymised identifiers then allowed for
deterministic linking to additional databases to calculate the statistics representing the
indicators. In NS, the databases were: physician claims data, hospital discharge abstracts,
seniors’ pharmacare, Oncology Patient Information System (OPIS), and palliative care
program database. In Ontario, the databases were: physician claims data, hospital discharge
abstracts, seniors’ pharmacare, and National Ambulatory Care Reporting System. All
databases were linked at the individual person level. Analysis was performed using the
statistical software package SAS.

Patient chart information for the random sample of patients in each province was abstracted
for the purposes of validation, as described above. Abstracted hospital and cancer centre
chart data were then linked to the linked administrative databases for the randomly selected
individuals and compared.

In terms of population size, Ontario is the largest of 10 provinces in Canada, while NS is
seventh; Ontario contains a smaller proportion of the population >65 years of age (12.8
versus 14.2%).39 Economically, Ontario has the second largest Gross Domestic Product per
capita, while NS ranks ninth.40

Using our selection criteria, 864 females died of breast cancer in NS, and 9261 in Ontario,
over the five-year study period. The mean age at death was 68.2 and 67.5 years in NS and
Ontario, respectively.

Using our list of 19 potentially measurable indicators, the various available databases were
checked for information that would enable us to calculate statistics for each indicator. Table
1 outlines the indicators, which we group as measurable, partially measurable and not
currently measurable. Seven indicators are fully measurable in both provinces.

An additional seven in NS and three in Ontario are partially measurable (Table 1). A
partially measurable result can have a variety of meanings in this context. For example,
enrollment in palliative care programs and prescriptions for potent antiemetics for
emetogenic chemotherapy can be measured, but information is only available for a subset of
the population. Whether radiation therapy to the bones was administered is available, but we
do not have an indication of whether an individual had bone pain. Access to care is difficult
to measure directly with administrative databases, but previous literature,*142 has indicated
that rural residents may not have as many services available to them as urban residents. As
such, we can calculate the proportion of our study subjects who are rural verses urban.
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Finally, Table 1 shows those indicators which are not currently measurable through available
databases that can be linked to our cohort at an individual level. In Ontario, there are nine
such indicators, and five in NS.

Table 2 gives a detailed description of the statistics used for each indicator. Six of the
indicators (indicators 1-4, 8 and 14) are based directly on statistics used by Earle et a/*3
Five (indicators 7, 9-11 and 13) are simple proportions showing prevalence across the
population. Indicators 6 and 12 are described in Johnston er /4 Finally, continuity of care
(indicator 5) is represented by the Modified Modified Continuity Index (MMCI),* which is
shown together with its components. We calculated a separate MMCI for general
practitioners and specialists, as the end-of-life care provided by each of these groups is
likely to be very distinct.

Tables 3 and 4 show the agreement between administrative data and chart abstraction data
for each indicator for a random sample of study subjects. Most measures show a match of
>80% for both provinces. Since the actual agreement percentage does not account for
chance agreement, we calculated the Kappa statistic. Eleven of 13 Kappa scores measured
are >0.4 in the NS data, with seven of those exceeding the 0.75 threshold indicating
excellent agreement. For Ontario data, five of eight Kappa values are >0.4 with two >0.75.
Table 4 shows the highest level of agreement among continuous variables for NS for days in
hospital. For Ontario, both days in hospital and days between last chemotherapy and death
show the highest level of agreement.

For the 14 indicators in NS and 10 in Ontario listed as measurable or partially measurable,
results are presented in Table 5. As shown, several indicators can be represented by multiple
statistics. Following Earle et a/.,3 averages indicate quality care across the entire
population, whereas outlier percentages may be an indication of aggressive care.

Inter-rater reliability shows high agreement in both NS and Ontario. Kappa statistics are
>0.4 threshold for all indicators except one in both provinces. In addition, >53% of the
variables have a Kappa score of >0.75 (data not shown). These results suggest a high degree
of consistency in the implementation of our chart abstraction system. A comparison between
the two provinces does show that, while agreement levels between raters were acceptable in
both provinces, overall reliability numbers are higher in NS. Results point to the importance
of rigorous instruction for abstractors when chart information is considered the gold
standard.

Discussion

The objective of this study was to test the use of administrative databases to measure quality
of care near the end of life. The results show that using these databases for this purpose is
feasible, valid and reliable. In this study, seven indicators of quality care were found to be
fully measurable in both NS and Ontario. With another seven indicators in NS and three in
Ontario, being partially measurable, we can further our understanding of the services
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provided. Although aspects of the health care systems by province differ, common methods
in data collection within the national setting allows for reasonable comparisons across
jurisdictions.

Administrative databases can be an efficient and flexible tool for measuring and monitoring
quality of care for cancer patients near the end of life. These data are continuously collected
suggesting consistency over time, and are population-based, meaning point estimates will
reflect what actually occurred without sampling variability. Even smaller jurisdictions can
have a sufficient number of observations to draw reliable conclusions. Furthermore, persons
who may not be served by a particular institution or agency are included; access to the care
that these persons receive may be very important. Administrative databases also allow for
variation in the way statistics are calculated, which may make them more acceptable to
stakeholders or practitioners in a particular jurisdiction. Using a retrospective study design,
administrative databases can be extracted, examined and reformulated relatively quickly
using alternative measurement computations arising from dialogue among researchers, care
providers, program managers and persons directly affected by end-of-life care decisions.?!

Prospective studies are an alternative method where patients are identified as terminally ill,
and subsequent care is analysed. It has been suggested,*® that end-of-life quality care
research only use prospective studies as the interest is in those who are dying. Certainly,
both methodologies have strengths and weaknesses, and results will differ. As Earle and
Ayanian argue,2 both designs can be considered complimentary, each providing a unique
insight into quality care research.

In this study, we examined the quality of care at the end of life for those who died of breast
cancer. It is important to distinguish between those dying as a result of breast cancer and
those with cancer who died of a cause other than breast cancer.32 To this end, administrative
databases allow for linkages between various data sources to capture a homogeneous study
population, and registration requirements for Vital Statistics in Canada result in a reliable
and comprehensive study subject selection. While females with breast cancer who died of
other causes are also an important group to study, the disparities in the cause of death are
more likely to lead to variations in care unrelated to breast cancer. The methods used in this
study are sensitive to this cohort selection process.

Chart validation is an important component of this analysis. There are limits, however, on
the extent of available chart information. For example, we measured continuity of care by an
index which uses the total number of physicians and the total number of visits for each
individual. This includes visits to the office, home, and acute care facilities other than the
study hospital. Obtaining access to all charts from physician offices, as well as from all
hospitals where the patient may have received care, is not feasible. In this instance, linked
administrative databases may yield the more valid measure.

An adverse event, defined as a bedsore, a fall, an infection or injury, is listed in Table 1 as a
measurable indicator. As Table 3 indicates, however, agreement between chart and
administrative databases, as measured by the Kappa, is below the recommended threshold in
both provinces. The hospital abstract database was used in both provinces to calculate the
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proportion experiencing an adverse event. This database uses an extremely comprehensive
data collection technique,*’ yet chart abstraction showed a much higher occurrence of
adverse events for both provinces. In addition, the level of inter-rater agreement is low in
both provinces. This suggests selected types of information may be difficult to obtain
accurately. Results for this indicator should be viewed with caution, and any new indicators
developed should undergo a validation process prior to their use to identify any concerns or
limitations that may emerge.

Limitations of using administrative databases have been highlighted elsewhere.22:48:49 For
this study, physician billings databases are a key data source in both provinces. Increasingly
in Canada, physicians are paid through methods other than fee-for-service. Salaried
physicians are to submit ‘shadow billings’, that are claims for procedures that were
performed but not directly linked to payment. An increasing rate of expected shadow
billings brings into question completeness surrounding using these databases for research
purposes. ICES*? reports on the switch away from fee-for-service to sessional payment
schemes in administrative databases for emergency room physicians (ICES; p 6).4° To the
extent that there are differences in the proportion of physicians under a fee-for-service
system across time or across jurisdictions could result in misleading conclusions. To date,
only a small proportion of physicians are paid through a system other than fee-for-service.
However, further analysis may be required to estimate the size of the bias and, if necessary,
add linkage to additional administrative data sources.

Potential data sources and methods of eliciting data must also be considered. Most readily
available data sources have been designed for administrative use and not to measure quality
of care. If they are to be used for capturing quality indicators, their strengths and weaknesses
must be understood.® Some potential difficulties include lack of linkages between data
sources, usefulness of the actual type of data found in the existing data sources, the absence
of common patient identifiers between data sources, and difficulty in aggregating data.10

Most importantly, and particularly with respect to end-of-life care, most databases will not
capture some of the information considered important by patients, families and providers,
such as psychosocial care, multi-disciplinary treatment, pain and symptom management,
spiritual well-being and advanced directives.23-°0 Other domains that cannot be captured
through administrative databases are empathy, dignity,'6 and communication.>!
Additionally, measurement and analysis of these indicators is not instantaneous. There are
aspects of care that require continuous monitoring and immediate adjustment. Finally,
policy-makers and researchers must recognise the underlying reasons behind changes in
these indicators over time or differences across jurisdictions, to ensure the goals of the
particular health care system are being maintained. It is not the intent of this work to suggest
administrative databases are a comprehensive source of information, but rather that they can
be used in conjunction with other methods for an overall profile of care. Clearly, there are
still gaps to fill, but measuring quality of care will continue to evolve and will probably
always need to rely on multiple data sources, such as qualitative and purposefully collected
clinical data.

Palliat Med. Author manuscript; available in PMC 2013 August 12.



1duosnuey Joyiny ¥HIO 1duosnuey Joyiny JHID

1duosnuen Joyiny YHID

Grunfeld et al. Page 9

Acknowledgments

The study was supported by grant PEP-67447 from the Canadian Breast Cancer Research Alliance and Canadian
Institutes of Health Research.

References

1. Blumenthal D. Quality of health care: Part 1: Quality of care — what is it? N Engl J Med. 1996;
335:891-94. [PubMed: 8778612]

2. Health Services Research Group. Quality of care: 1. What is quality and how can it be measured?
CMAJ. 1992; 146:2153-58. [PubMed: 1611571]

3. Brook R, McGlynn E. Quality of health care: Part 2: Measuring quality of care. N Engl J Med.
1996; 335:966-70. [PubMed: 8782507]

4. Kahn K, Malin J, Adams J, et al. Developing a reliable, valid, and feasible plan for quality-of-care
measurement for cancer: how should we measure? Med Care. 2002; 40:111-73-85. [PubMed:
12064761]

5. Pearson M, Ganz P, McGuigan K, et al. The cancer identification challenge in measuring quality of
cancer care. J Clin Oncol. 2002; 20:4353-60. [PubMed: 12409335]

6. Ganz P. Measuring health care quality: breast cancer. Foundation for accountability (FACCT).
1996:1-36.

7. Malin J, Schuster M, Kahn K, et al. Quality of breast cancer care: what do we know? J Clin Oncol.
2002; 20:4381-93. [PubMed: 12409338]

8. Mandelblatt J, Ganz P, Kahn K. Proposed agenda for the measurement of quality-of-care outcomes
in oncology practice. J Clin Oncol. 1999; 17:2614-22. [PubMed: 10561329]

9. Nerenz D. Capacities and limitations of information systems as data sources on quality of care at the
end of life. J Pain Symptom Manage. 2001; 22:773-83. [PubMed: 11532590]

10. Teno J, Byock I, Field M. Research agenda for developing measures to examine quality of care and
quality of life of patients diagnosed with life-limiting illness. J Pain Symptom Manage. 1999;
17:75-82. [PubMed: 10069147]

11. Donaldson M, Field M. Measuring quality of care at the end of life. Arch Intern Med. 1998;
158:121-28. [PubMed: 9448550]

12. Barnsley J, Lemieux-Charles L, Baker G. Selecting clinical outcome indicators for monitoring
quality of care. Healthcare Manage Forum. 1996; 9:5-12.

13. Ingleton C, Faulkner A. Quality assurance in palliative care: some of the problems. Eur J Cancer
Care. 1995; 4:38-44.

14. Meyer G, Massagli M. The forgotten component of the quality triad: can we still learn something
from ‘structure’? Jt Comm J Qual Improv. 2001; 27:484-93. [PubMed: 11556257]

15. Campbell S, Braspenning J, Hutchinson A, et al. Research methods used in developing and
applying quality indicators in primary care. BMJ. 2003; 326:816-19. [PubMed: 12689983]

16. Ingleton C, Faulkner A. Quality assurance in palliative care — a review of the literature. J Cancer
Care. 1995; 4:49-55.

17. Canadian Council on Health Services. Literature Review and Environmental Scan for Cancer
Control Indictors.

18. Carstairs, S. Subcommittee of the Standing Senate Committee on Social Affairs SaT. Quality end-
of-life care: the right of every Canadian. Retrieved 5 September 2006, from www.parl.gc.ca/36/2/
parlbus/commbus/senate//com-e/upda-e/rep-e/repfinjun00-e.htm

19. Hofer T, Bernstein S, Hayward R, et al. Validating quality indicators for hospital care. Jt Comm J
Qual Improv. 1997; 23:455-67. [PubMed: 9343752]

20. Lorenz, K., Lynn, K., Dy, S., et al. Southern California evidence-based practice center under
Contract No 290-02-003. Agency for Healthcare Research and Quality; 2006.

21. Grunfeld E, Lewis A, Cicchelli L, et al. Patient’s priorities for indicators of quality end-of-life care:
communication, communication, communication. Cancer. (submitted).

Palliat Med. Author manuscript; available in PMC 2013 August 12.



1duosnuey Joyiny ¥HIO 1duosnuey Joyiny JHID

1duosnuen Joyiny YHID

Grunfeld et al.

22.

23.

24.
25.

26.

217.

28.

29.

30.

31.
32.

33.

34.

35.
36.
37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

Page 10

lezzoni LI. Assessing quality using administrative data, measuring quality, outcomes, and cost of
care using large databases, The Sixth Regenstrief Conference. Ann Int Med. 1997; 127:666—74.
[PubMed: 9382378]

Earle C, Park ER, Lai B, et al. Identifying potential indicators of the quality of end-of-life cancer
care from administrative data. J Clin Oncol. 2003; 21:1133-38. [PubMed: 12637481]

Singer P, Wolfson M. The best places to die. BMJ. 2003; 327:173-74. [PubMed: 12881231]
Canadian Strategy for Cancer Control. Report of the Palliative Care Working Group. 2002.
Retrieved 5 September 2006, from www.cancercontrol.org

Teno J, Casey V, Welch L, et al. Patient focused, family-centred end-of-life medical care: views of
the guidelines and bereaved family members. J Pain Symptom Manage. 2001; 22:738-51.
[PubMed: 11532587]

Huang J, Boyd C, Tyldesley S, et al. Time spent in hospital in the last six months of life in patients
who died of cancer Ontario. J Clin Oncol. 2002; 20:1584-92. [PubMed: 11896108]

Burge F, Lawson B, Johnston G. Family physician continuity of care and emergency department
use in end-of-life care. Med Care. 2003; 41:92-1001.

Earle CC, Ayanian JZ. Looking back from death: the value of retrospective studies of end-of-life
care. J Clin Oncol. 2006; 24:838-40. [PubMed: 16484691]

Johnston GM, Burge Fl, Boyd CJ, et al. End-of-life population study methods. Can J Public
Health. 2001; 92:385-86. [PubMed: 11702496]

Statistics Canada. Vital Statistics Compendium 1996 Division 1999. Catalogue No. 84-214-XPE

Gagnon B, Mayo NE, Laurin C, et al. Identification in administrative databases of women dying of
breast cancer. J Clin Oncol. 2006; 24:856-61. [PubMed: 16484694]

Population Health Research Unit. Data access guidelines and procedures. 2002. Retrieved 5
September 2006, from http://www.phru.dal.ca/services/guidelines.cfm

Institute for Clinical Evaluative Sciences. Retrieved 5 September 2006, from http://
www.ices.on.ca/webpage.cfm

Cohen J. A coefficient of agreement for nominal scales. Educ Psychol Measure. 1960; 20:37-46.
Fleiss, JL. Statistical methods for rates and proportions. 2. John Wiley & Sons; 1981.

Bartko JJ. The interclass correlation coefficient as a measure of reliability. Psychol Rep Southern
Univ Press. 1966; 19:1-11.

Saito Y, Sozu T, Hamada C, et al. Effective number of subjects and number of raters for inter-rater
reliability studies. Stat Med. 2006; 25:1547-60. [PubMed: 16143966]

Statistics Canada. CANSIM 11 table number 510001: estimates of population. Statistics Canada;
2006.

Statistics Canada. CANSIM 11 table number 3840013: selected economic indicators. Statistics
Canada; 2006.

Burge F, Lawson B, Johnston G. Home visits by family physicians during the end-of-life: does
patient income or residence play a role? BMC Palliat Care. 2005:4. [PubMed: 16083513]

Chan L, Hart LG, Goodman DC. Geographic access to health care for rural Medicare beneficiaries.
J Rural Health. 2006; 22:140-46. [PubMed: 16606425]

Earle CC, Neville BA, Landrum MB, et al. Trends in the aggressiveness of cancer care near end of
life. J Clin Oncol. 2004; 22:315-21. [PubMed: 14722041]

Johnston G, Burge F. Analytic framework for clinician provision of end-of-life care. J Palliat Care.
2002; 18:141-49. [PubMed: 12418364]

Magill MG, Senf J. A new method for measuring continuity of care in family practice residencies.
J Fam Pract. 1987; 24:165-68. [PubMed: 3806028]

Bach PB, Schrag D, Begg CB. Resurrecting treatment histories of dead patients-a study design that
should be laid to rest. JAMA. 2004; 292:2765-70. [PubMed: 15585737]

Canadian Institute for Health Information. Database background documentation discharge abstract
database 2003-2004. Canadian Institute for Health Information; 2005.

Allan DE, Stajduhar KI, Reid RC. The uses of provincial administrative health databases for
research on palliative care: insights from British Columbia, Canada. BMC Palliat Care. 2005; 4:1—
9. [PubMed: 15676069]

Palliat Med. Author manuscript; available in PMC 2013 August 12.


http://www.phru.dal.ca/services/guidelines.cfm
http://www.ices.on.ca/webpage.cfm
http://www.ices.on.ca/webpage.cfm

1duosnuey Joyiny ¥HIO 1duosnuey Joyiny JHID

1duasnuel Joymny YHID

Grunfeld et al. Page 11

49. ICES Investigative Report. Enhancing the effectiveness of health care for Ontarians through
research. Institute of Clinical Evaluative Sciences; 2005. Improving health care data in Ontario.

50. Stewart AL, Teno J, Patrick DL, et al. The concept of quality of life of dying persons in the context
of health care. J Pain Symptom Manage. 1999; 17:93-108. [PubMed: 10069149]

51. Grunfeld E, Gillingham R, Mykhalovskiy E, et al. Towards population based indicators of quality
end-of-life care: testing stakeholder agreement. J Clin Oncol. (submitted).

Palliat Med. Author manuscript; available in PMC 2013 August 12.



1duasnuey Joyiny JHIO 1duosnuey Joyiny JHID

1duosnuely Joymny YHID

Grunfeld et al.

Table 1

Classification of quality indicators according to measurability using administrative databases

M easur able quality indicators

Nova Scotia

Ontario

1. Interval between last chemotherapy and death
2. Site of death

3. Frequency of ER visits

4.1. Hospital days near the end of life

4.2. ICU days near the end of life

5. Continuity of care

6. Time and location of care

7. Adverse events

Partially measurable quality indicators

8. Enrollment in palliative care near death

9. Access to palliative care

10. Radiotherapy for uncontrolled bone pain for bony metastases

11. Potent antiemetic for emetogenic chemotherapy
12. Multidisciplinary care

13. Access to care

14. Interval between new chemotherapy and death

Not currently measurable quality indicators

15. Community-centred services

16. Reimbursement

17. Advance care directives

18. Assessment of financial/care-giving resources

19. Regular palliative care

1. Interval between last chemotherapy and death
2. Site of death

3. Frequency of ER visits

4.1. Hospital days near the end of life

4.2. 1CU days near the end of life

5. Continuity of care

6. Time and location of care

7. Adverse events

11. Potent antiemetic for emetogenic chemotherapy
12. Multidisciplinary care

13. Access to care

8. Enrollment in palliative care near death

9. Access to palliative care

10. Radiotherapy for uncontrolled bone pain for bony metastases

14. Interval between new chemotherapy and death
15. Community-centred services

16. Reimbursement

17. Advance care directives

18. Assessment of financial/care-giving resources

19. Regular palliative care
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Table 2

Description and calculation of quality indicators

Quality indicator

Description and calculation

1. Interval between last
chemotherapy and death

2. Site of death

Short interval may indicate poor quality care. Calculations:

a. No. of cases receiving chemotherapy in last 14 days divided by all cases receiving
chemotherapy in the last six months

b. Days between the last chemotherapy and death averaged across all cases receiving
chemotherapy in the last six months

C. No. of cases receiving chemotherapy in last six months divided by entire cohort

d. No. of cases receiving chemotherapy in last 14 days divided by entire cohort

Death in hospital rather than at home may indicate poor quality care. Calculation: No. of cases dying in
hospital divided by all cases in cohort

3. Frequency of emergency room High number of emergency room visits near death may indicate poor quality care. Calculations:

(ER) visits

a. No. of cases with more than 1 ER visit in the last 30 days divided by entire cohort
b. No. of ER visits in the last 30 days averaged across entire cohort
C. Sum of ER visits across entire cohort divided by the sum of available days (ie, days out of

hospital) across entire cohort

4.1 Hospital days near the end of Hospital stays in the terminal period of cancer may indicate poor quality care. Calculations:

life (includes any inpatient days)

a. No. of cases with more than one hospital admission in the last 30 days divided by entire
cohort

b. No. of cases with more than 14 days in the hospital in the last 30 days divided by entire
cohort

c. Inpatient days in the last 30 days averaged across entire cohort

d. Hospital admissions in the last 30 days averaged across entire cohort

4.2 Hospital days near the end of Hospital stays in the terminal period of cancer may indicate poor quality care. Calculations: No. of cases
life (includes Intensive Care Unit  with one or more ICU admissions in the last 30 days divided by entire cohort

(ICU) days only)

5. Continuity of care provided by Co-ordination of care by one provider and co-ordination of records may indicate good quality care.
General Practitioners (GPs) and Calculations:

non-GPs

6. Time and location of care

7. Adverse events

a. Modified Modified Continuity Index (MMCI)*=1-(No. of ambulatory providers/[No. of
ambulatory visits+/0.1])1(1/[No. of ambulatory visits+/0.1])

i. MMCI for GPs only - for those with > =3 GP visits
ii. MMCI for non-GPs only — for those with > =3 non-GP visits

b. GP visits in last six months averaged across all cases with at least three GP visits

C. Total number of GPs in last six months averaged across all cases with at least three GP
visits

d. Non-GP visits in last six months averaged across all cases with at least three non-GP visits

e Total number of non-GPs in last six months averaged across all cases with at least three
non-GP visits

The ideal is assumed to be clinician visits that are more frequent as death approaches. Calculation: sum of
home and office visits for the entire cohort in last two weeks divided by the sum of home and office visits
for the entire cohort in last six months

High proportion of adverse events may indicate poor control of symptoms and poor quality care.
Examples may include falls, avoidable infections, bedsores or injuries. Calculation: number of cases who
experienced a bedsore, infection, fall, or injury in the last six months divided by the entire cohort

8. Enrollment in palliative care A high proportion may indicate poor quality care. Palliative care should be accessible to all patients and

near death

families with a cancer diagnosis, in a timely manner, throughout the entire duration of their disease.
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Quality indicator

Description and calculation

9. Access to palliative care

10. Radiotherapy for uncontrolled
bone pain for bony metastases

11. Potent antiemetic for

emetogenic chemotherapy

12. Multidisciplinary care

13. Access to care

14. Interval between new
chemotherapy and death

Calculation: No. of cases enrolled in palliative care within three days prior to death divided by all cases
enrolled in palliative care

Palliative care will be accessible to all patients and families with a cancer diagnosis, in a timely manner,
throughout the entire duration of their disease. A high proportion may indicate good quality care.
Calculation: No. of cases enrolled in palliative care divided by all cases

Providing patients with radiotherapy for bony metastases improves pain management and improves
quality of life. A high proportion may indicate good quality care. Calculation: No. of cases who received
palliative radiation to the bones divided by the entire cohort (palliative is defined as having an intent code
listed as palliative or a dose level less than or equal to 3000 cGy)

Potent anti-emetic therapy for highly emetogenic chemotherapy treatments greatly controls nausea and
vomiting. A high proportion may indicate good quality care. Calculation: No. of cases 65 years of age and
older who had a prescription for a potent antiemetic divided by all cases 65 years of age and older

Multidisciplinary care is considered an element of quality cancer care as it provides patients with access to
practitioners with different perspectives and skill sets in order to achieve holistic care. Examples may
include nursing services, social work, specialised medical services. A high proportion may indicate poor
quality care. Calculations:

i. Sum of GP visits for the entire cohort divided by the sum of physician visits for the entire
cohort

ii. Sum of non-GP visits for the entire cohort divided by the sum of physician visits for the
entire cohort

Fair and equitable access to care for patient and family, regardless of financial considerations, indicates
good quality care. A high proportion may indicate poor quality care. Calculation: No. of cases living in a
rural area divided by entire cohort

Short interval between new chemotherapy regimen and death may indicate poor quality care. Calculation:
No. of cases starting a new chemotherapy regimen in the last 30 days divided by all cases
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Comparison of data from administrative databases with data from chart abstraction data for categorical

variables

Quality indicator

Nova Scotia (n = 108)

Ontario (n = 90)

Actual agreement Kappa Actual agreement Kappa

1. (a) Any chemotherapy in last 14 days (only those who had chemo) 0.98 0.79 0.95 0.57
1. (c) Any chemotherapy 0.94 0.86 0.95 0.89
2. Died in reference hospital 0.98 0.96 0.88 0.76
3. More than one ER? visit in last 30 days 0.94 0.37 0.87 -0.04
4.1 (a) More than one hospital admission in last 30 days 0.97 0.79 0.77 0.15
4.1 (b) More than 14 days in hospital in last 30 days 0.98 0.94 0.84 0.55
4.2 Admissions to the ICU in last 30 days NA NA NA NA
7. Any adverse event? 0.46 0.04 0.63 0.12
9. Enrolled in palliative care 0.91 0.70 - -
10. Any radiotherapy to the bones in last 180 days 0.97 0.93 - -
11. Potent anti-emetic prescribed in last 180 days (those > =65 years, /7=62)  0.95 0.70 0.84 0.52
14. Any new chemotherapy in last 30 days 0.97 0.56 - -

a - . . o . S . . . .
The billings data do not contain a specific hospital indicator. Since administrative data include visits to hospitals other than the reference hospital
used for the chart abstraction, agreement statistics will be lower for this indicator.

b . . . T
Adverse events include falls, infections, bedsores or injuries.

NA, kappa cannot be calculated as there are less than two non-missing values.
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Table 4

Comparison of data from administrative databases with data from chart abstraction data for continuous

variables
Quality indicator Nova Scotia (n = 108) ICC2  Ontario (n = 90) ICC2
1. Average No. of days between last chemotherapy and death ~ 0.47 0.72
3. Average No. of ERD visits in last 30 days 0.66 0.33
4.1 Average No. of days in hospital in last 30 days 0.98 0.72
4.2 Average No. of admissions to hospital in last 30 days 0.96 0.44

a . .
Intraclass correlation coefficient.

Page 16

The billings data do not contain a specific hospital indicator. Since administrative data include visits to hospitals other than the reference hospital

used for the chart abstraction, agreement statistics will be lower for this indicator.

Note: Since these are continuous variables, actual agreement is not shown.
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Quality indicators in two provinces
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Quality indicator

Statistic description

Nova Scotia (%)

Ontario (%)

1. Interval between last chemotherapy
and death

2. Site of death
3. Frequency of ER visits

4.1 Hospital days near the end of life
(includes any inpatient days)

4.2 Hospital days near the end of life
(includes ICU days only)

5. Continuity of care

6. Time and location of care

7. Adverse events

8. Enrollment in palliative care within
three days prior to death

9. Access to palliative care

10. Radiotherapy for uncontrolled bone
pain for bony metastases

11. Potent antiemetic for emetogenic
chemotherapy

12. Multidisciplinary care

13. Access to care

14. Interval between new
chemotherapy and death

(a) Any chemotherapy in the last 14 days (% of those receiving
chemotherapy)

(b) Average number of days between last chemotherapy and
death (for those receiving chemotherapy)

(c) Proportion receiving any chemo in the last six months

(d) Proportion receiving any chemo in the last 14 days (% of
whole cohort)

Died in the hospital
(a) More than one ER visit in the last month
(b) Average number of ER visits in the last month

(c) Average number of ER visits per available day in the last
month

(a) More than one hospital admission in the last month

(b) More than 14 days in the hospital in the last month
(c) Average number of hospital days in the last month
(d) Average number of hospital admissions in the last month

Percentage with at least one ICU admission in the last month

(a) Modified Modified Continuity Index*®
(i) General Practitioners (GPs) only
(ii) Non-GPs only
(b) Average number of GP visits (excluding < 3 visits)
(c) Average number of GPs (excluding <3 visits)
(d) Average number of non-GP visits (excluding <3 visits)
(e) Average number of non-GPs (excluding <3 visits)

Percentage of home and office visits which occurred in the last
two weeks

Bedsore, infection, fall, or injury

Enrolled in palliative care program within three days prior to
death (for those enrolled in palliative care) (data only available
for part of the province)

Enrolled in palliative care program (data only available for part
of the province)

Received palliative radiation to the bones
Prescription for potent antiemetic in the last six months (those
65 years of age and older)
(i) Percentage of physician visits by GPs
(ii) Percentage of physician visits by non-GPs
Rural4 residence

Had new chemotherapy in the last 30 days of life

9.3%

711

26.2%
2.4%

63.4%
5.6%
0.41
0.02

11.7%

29.1%
9.9
0.70
2.1%

0.79
0.59
7.07
2.18
10.28
4.37
10.5%

9.3%

4.2%

78.3%

21.9%

5.9%

60.7%
39.3%
39.8%

2.6%

15.7%

60.3

41.0%
6.4%

52.9%
6.9%
0.44
0.02

15.6%

23.9%
9.8
0.86
4.1%

0.73
0.79
8.80
2.66
57.29
10.67
22.71%

12.6%

NA

NA

NA

10.5%

30.3%
69.7%
15.1%

NA

aThe definition of rural differs between Nova Scotia and Ontario.
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NA, data not currently available to calculate the statistic.
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