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Introduction 
 
With support from a Canadian Institutes of Health Research (CIHR) Interdisciplinary Capacity 
Enhancement (ICE) grant (#HOA-80067), the Network for End of Life Studies (NELS) is 
investigating end of life care for persons dying of chronic diseases. Phase One is an analysis of death 
certificate data from Nova Scotia Vital Statistics (NSVS). This report focuses on congestive heart 
failure (CHF) and is one of a series of reports from NELS ICE describing persons dying from specific 
chronic diseases in Nova Scotia. Reports produced in 2008 and 2009 were prepared by Alison 
Zwaagstra. This report uses and builds further on her work 
 
The number of CHF deaths in Canada has increased steadily since 1980 for both males and females 
with the projected number expected to double over the next 20 years (Canadian Heart Failure 
Network, 2010). Despite the rising number of cases, palliative care for CHF patients is less-
widespread than for those with cancer with many patients receiving aggressive care right up until 
death (Formiga et al, 2004). There are considerable opportunities to improve end-of-life care 
through solid, evidence-based research (Casarett and Karlawish, 2000). A retrospective profile of 
CHF deaths in Nova Scotia can help inform decision-makers and further our understanding of 
treatment near the end-of-life.  
 
 
Purpose 
 
The purposes of this report are to:  

 share a synthesis of CHF findings from an analysis of NSVS death certificate data, and 
 dialogue with persons interested in further building research and surveillance to improve 

care available to people at end of life with CHF. 
 
This report is being shared with you to explore ways to build research and surveillance capacity to 
help improve care for vulnerable populations. Historically, palliative care programs have been 
developed for the many numbers of persons dying relatively quickly of cancer each year. In recent 
years, there has been increasing interest in examining palliative and end of life care issues for 
persons dying of chronic conditions other than cancer. 
 
 
Data and Methods 
 
Study Subjects: The study population is Nova Scotia (NS) residents of all ages who died from  
January 1, 1998 to December 31, 2005 (N = 63,431). Decedents were identified from the NSVS 
death certificate database maintained by the Population Health Research Unit (PHRU) at Dalhousie 
University. All deaths are included in the file with the International Classification of Disease (ICD) 
codes used to identify the cause of death for each individual “The ICD is the international standard 
diagnostic classification for all general epidemiological, many health management purposes and 
clinical use” (WHO, 2010). 
  

Classification of CHF Deaths: From 1979 to 1999, causes of death were coded using the ninth 
revision of ICD (ICD-9). Since January 1, 2000, causes of death have been coded using the tenth 
revision of ICD (ICD-10). In a report on ICD-9 and ICD-10 coding in Alberta, the Health and Wellness 
division has developed guidelines to establish consistent classification schemes of morbidity and 
mortality (Alberta Health and Wellness, 2006). The report incorporates information on disease 
coding from Statistics Canada, WHO, CDC (US) and National Statistics in the UK. To identify CHF, the 
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study recommends using cause of death ICD-9 code ‘428’ and ICD-10 code ‘I50’. This analysis 
follows this coding guideline. 
 
Multiple Causes of Death: A death certificate can list up to 13 causes of death. For surveillance, 
resource allocation and research purposes, a single, primary cause is identified drawn from all 
conditions on the certificate. Pathologists refer to this as the “underlying cause of death” which is 
defined by Statistics Canada (2007) as “(a) the disease or injury which initiated the train of morbid 
events leading directly to death, or (b) the circumstances of the accident or violence which 
produced the fatal injury.” When only one cause of death is recorded, this is the underlying cause. 
When more than one cause of death is recorded, the underlying cause is identified using a 
comprehensive set of rules developed by the World Health Organization (Statistics Canada, 2005). 
The PHRU NSVS data file includes the underlying cause as well as any other recorded causes of 
death. This report profiles those individuals where CHF is listed as the underlying cause of death as 
well as those for whom CHF was given any mention as a cause of death.  
 
It is important to analyse cause-of-death information beyond the underlying cause for several 
reasons. Often death has more than one cause. Monitoring multiple conditions enables researchers 
to more comprehensively track the presence and interaction of conditions leading to death 
(Redelings et al, 2006, Wall et al 2005). There can be disagreements and process problems when 
assigning a single cause on death certificate, particularly for older adults (Gorina and Lentzner, 
2008; Smith Sehdev and Hutchins, 2001)  As well, demographic trends in CHF could be 
underestimated as research suggests CHF may be mentioned as a cause 1-6 times more frequently 
beyond the underlying cause (Rodriguez-Artalejo et al, 1997). A better understanding of the 
complexities of morbidity can help offer insight into important health issues, including end-of-life 
care. 
  
Quality Care Indicator: Administrative data, including vital statistics, can be utilized to gauge quality 
health care. In previous studies, place of death has been used as a quality care indictor for 
individuals near the end-of-life (Burge et al., 2003; Grunfeld et al., 2006; NELS ICE, 2008). Most 
persons would like to die in their own home or community based care rather than in hospital if 
adequate home and community care is available (Grunfeld et al., 2008). As such, a higher 
proportion of deaths occurring in acute care facilities may be an indication of inadequate end-of-life 
care. 
 
Trajectories: In addition to place of death, the events prior to death could also benefit from greater 
investigation. The trajectory from highly functioning to death can take a very different path 
depending on the cause. A classification of trajectories of dying helps foster dialogue on planning 
the end of life care needs for the majority of decedents. Trajectories were first described by Glaser 
and Strauss in 1968 (Lunney et al., 2002). Lunney et al. (2002 and 2003) refined this concept and 
developed four trajectory groups (Figure 1). “Sudden Death” includes those who died as a result of 
an accident or other external cause of mortality. Those who declined over a short period of time 
due to cancer, HIV-related diseases, motor neuron disease or chronic renal failure are classified 
under “Terminal Illness”. The “Organ Failure” grouping is comprised of those individuals with 
conditions such as diabetes, CHF or COPD where functional status gradually declined with 
intermittent, serious exacerbations. Finally, the “Frailty” category includes those who experienced 
prolonged dwindling due to Alzheimer’s disease, neurological conditions or late effects of stroke.  
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Associations Between Causes of Death:  
Following Gorina and Lentzner (2008)1, the strength of association between causes of death is 
calculated as: Observed number of deaths with both causes A&B 
  Expected number of deaths with both causes A&B 
Where expected number of deaths based on the assumption of independence is: 

 (deaths with cause A) x (deaths with cause B) 
    Total deaths (all causes) 
If the ratio of observed to expected is greater than 1, the association is stronger than expected while 
a value less than 1 indicates an association which is less than expected. The chi-squared statistic is 
calculated to test if the causes are independent using a 95% confidence level. The null hypothesis 
that the causes are independent is rejected if the test result is significant. 
 
 
 
 

                                                           
1
 Gorina Y and Lentzer h (2008) Multiple Causes of Death in Old Age Aging Trends No. 9 Hyattsville, MD National Center for 

Health Statistics 

Source: Lunney et al (2002) 
Figure 1: Trajectories of dying. 
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Results 
 
Deaths with CHF Selected as the Underlying Cause: From 1998 to 2005, a total of 1,432 persons died 
in Nova Scotia with CHF listed as the underlying cause of death. This is 2.3% of all deaths over that 
period (see Table 1). For the years 2000-2005, the province accounted for 5.3%-6.2% of the CHF 
deaths in Canada (Statistics Canada, 2010). Over the same period, the population was only about 
3% of the national population suggesting NS is over-represented in terms of CHF deaths (Figure 2)2. 
 
Table 1: Number of deaths with CHF mentioned or selected as the underlying cause, by year of death, Nova Scotia, 
1998-2005. 
 

 1998 1999 2000 2001 2002 2003 2004 2005 Total 

CHF selected as the 
underlying cause 

172 174 199 169 194 171 176 177 1432 

CHF mentioned but not the 
underlying cause 

714 678 688 698 715 719 744 750 5706 

Total Mentions  886 852 887 867 909 890 920 927 7138 

Deaths in NS  

(all causes) 
7969 7554 7819 7803 7920 7997 8168 8201 63,431 

Total CHF Mentions as a % 
of All Deaths 

11.1% 11.3% 11.3% 11.1% 11.5% 11.1% 11.3% 11.3% 11.3% 
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2
 It should be noted, however, Nova Scotia has an older population than Canada. In 2005, for example 14.4% of the Nova 

Scotian population was 65 or older compared with 13.1% for Canada. 

Figure 2: CHF Deaths and Population in Nova Scotia as a Percentage of Canadian Totals 2000 – 2005. 
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Table 2 compares the percentage of all deaths which list CHF as the underlying cause in Nova Scotia 
with that of Canada for 2000-2005. For each year, a higher percentage of deaths in the province are 
attributed to CHF than in the country as a whole. As well, there is a slight downward trend in both 
jurisdictions over the period. As mentioned, determining the cause of death is not always 
straightforward. As a result, there can be difficulties for coders when completing cause of death 
information on the death certificate. As table 2 indicates, however, there appears to be some 
consistency as CHF death rates remain fairly stable over time and move in the same general 
direction both in the province and the country. 
 
Table 2: Percentage of All Deaths with CHF as the Underlying Cause, Nova Scotia and Canada, 2000-2005. 
 

 Nova Scotia Canada 

2000 2.5% 1.5% 

2001 2.2% 1.4% 

2002 2.4% 1.4% 

2003 2.1% 1.3% 

2004 2.2% 1.4% 

2005 2.2% 1.4% 

 
 
 
Deaths with CHF Mentioned But Not Selected as the Underlying Cause: CHF was listed as a cause of 
death but not selected as the underlying cause for 5,706 individuals from 1998-2005. Thus, a total 
of 7,138 persons had any mention of CHF on their death certificate which is11.3% of all deaths. As 
Table 1 indicates, CHF mentions as a percentage of all deaths have remained steady from in terms 
of a year-to-year comparison. 
 
Age and Sex Patterns: Of those dying of CHF in NS, about 63% were female. A comparison with 
national statistics shows the female percentage was higher in NS compared with the country as a 
whole. Over the 2000-2005 period, only 60% CHF deaths in Canada were female (Statistics Canada, 
2010). The number of deaths due to CHF increases with age with a sharp increase from the 65-74 to 
the 75-84 categories (Table 3 and Figure 3).  
 
Table 3: Number of deaths with CHF mentioned or selected as the underlying cause, by age and sex, Nova Scotia, 
1998-2005 
 

Age 
Group 

CHF selected as the 
underlying cause 

CHF mentioned but not the 
underlying cause 

Total Mentions 

Male Female Total Male Female Total Male Female Total 

< 45 nr nr nr nr nr nr 14 11 25 

45-64  20 18 38 178 87 265 198 105 303 

65-74  55 50 105 424 298 722 479 348 827 

75-84 205 232 437 1075 1038 2113 1280 1270 2550 

85 + 255 596 851 890 1692 2582 1145 2288 3433 

nr – not reported due to small cell sizes 
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Approximately 90% of those who died with CHF as the underlying cause were aged 75 or older with 
an age range of 42 to 107 years.  The age distribution differs by sex, however, as 92% of females 
CHF decedents were 75 years or older while only 86% of males were in the oldest age category. 
Males dying with CHF tended to be younger than females. The mean age of decedents with CHF is 
listed as the underlying cause is 85.5 years while the mean age of decedents with any mention is 
82.9 years. Males with any mention of a CHF cause averaged 80.4 years at death with females 84.8 
years of age.  
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Other Causes of Death Mentioned for Persons with Heart Disease as the Underlying Cause: The 
occurrence of other diseases mentioned as a cause of death is outlined in Table 4. Among the 1,432 
deaths with CHF listed as the underlying cause, 84.8% had at least one other cause of death. For all 
ages, renal failure was the most frequently-listed co-morbidity disease at 15.3%. Note that since 
there could be up to 12 other causes of death, an individual may be reported in more than one row. 
For example, if an individual had CHF, diabetes, and cancer on their death certificate, this person 
would be one of the 147 diabetes counts as well as one of the 83 cancer counts. Refer to Appendix B 
for a listing of the ICD codes used to classify disease groupings. 
 
The most frequently mentioned cause for those individuals who were under the age of 75 is 
diabetes while those 85 years and older were most likely to have pneumonia mentioned as another 
cause of death. The likelihood of having one or more causes mentioned on the death certificate 
beyond CHF decreases with age. For those less than 75 years, 88.2% had more than one cause listed 
while the rate for those 85 and older was 83.3%. 

Figure 3: Number of deaths with CHF mentioned 1998-2005. 
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Table 4: Number and percent of decedents with selected non-CHF causes of death when CHF was the underlying 
cause (n = 1,295), by age group, Nova Scotia, 1998-2005. 
 

Disease (other than CHF) 

Aged < 75  

(n =144 ) 

Aged 75-84 

(n =437 ) 

Aged 85+ 

(n =851 ) 

Overall 

(n = 1432) 

N  % N  % N % N  % 

Renal Failure 27 18.8% 93 21.3% 99 11.6% 219 15.3% 

Pneumonia 15 10.4% 62 14.2% 140 16.5% 217 15.2% 

Chronic obstructive pulmonary 
disease 

29 20.1% 88 20.1% 83 9.8% 200 14.0% 

Diabetes mellitus  30 20.8% 51 11.7% 66 7.8% 147 10.3% 

Alzheimer’s and dementia  6 4.2% 41 9.4% 90 10.6% 137 9.6% 

Cerebrovascular disease 
(stroke) 

9 6.3% 31 7.1% 62 7.3% 102 7.1% 

Malignant neoplasms (cancer) 11 7.6% 27 6.2% 45 5.3% 83 5.8% 

Essential hypertension  10 6.9% 18 4.1% 42 4.9% 70 4.9% 

Peripheral vascular disease 4 2.8% 10 2.3% 15 1.8% 29 2.0% 

Chronic ischemic heart disease  1 0.7% 0 0.0% 1 0.1% 2 0.1% 

Other causes 87 60.4 251 57.4 485 57.0 823 57.5 

Total with ≥ 1 non-congestive 
heart disease cause(s)

‡
 

127 88.2 378 86.5 709 83.3 1214 84.8 

‡
 Columns do not add up to the totals for this table because a CHF decedent may have more than one non-CHF 

disease cause of death mentioned. The total with ≥ 1 non-CHF cause(s) is the total number of decedents having an 
underlying cause of CHF and at least one non-CHF cause mentioned on their death certificate. 
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Underlying Non-CHF Causes when CHF Mentioned as a Cause: Among the 5,706 deaths where CHF 
was mentioned but not given as the underlying cause, chronic ischemic heart disease was most 
often the underlying cause followed by acute myocardial infarction (Table 5). It is likely not 
surprising that the most frequently mentioned underlying causes for decedents with CHF are other 
heart-related conditions. 
 
Table 5: Number and percent of decedents with selected non-CHF underlying causes of death when CHF 
mentioned but not the underlying cause, Nova Scotia, 1998-2005. 
 

Non-CHF Disease N % 

Chronic ischemic heart disease 1627 28.5 

Acute myocardial infarction 614 10.8 

Malignant neoplasms (cancer) 476 8.3 

Chronic obstructive pulmonary disease 469 8.2 

Diabetes mellitus 292 5.1 

Renal Failure 229 4.0 

Pneumonia 214 3.8 

Cerebrovascular disease (stroke) 179 3.1 

Alzheimer’s and dementia 108 1.9 

Peripheral vascular disease 101 1.8 

Essential hypertension 7 0.1 

Other causes 1390 24.4 

Total 5706 100.0 

 
 
 
Hospital Deaths: In Nova Scotia, the PHRU NSVS data show that from 1998 to 2005, 62.6% of all 
adult deaths occurred in a hospital. A comparison across major underlying disease categories is 
shown in Figure 3. Cancer has the highest percentage of in-hospital deaths at 70.9%, closely 
followed by renal disease at 70.2%3 while Alzheimer’s and dementia have the lowest percentage of 
in-hospital deaths at 27.6%. Sixty-one percent of the CHF group died in a hospital, placing it in the 
mid-range ranking among chronic conditions included in Figure 4. 
 

                                                           
3
 Previous versions of Figure 3 in some of the 2008 and 2009 reports by Alison Zwaagstra only included renal failure, for which 

the proportion of in-hospital deaths was 71.5%. This is slightly higher than the 70.2% in-hospital death rate for all renal disease. 
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For those with any mention of CHF on the death certificate, the in-hospital rate was 66.4%, higher 
than that for all deaths. As Table 6 indicates, rates were lower where heart disease is the underlying 
cause (61.0%) compared with those for whom it is mentioned but is not the underlying cause 
(67.7%). Also, older individuals were less likely to experience a hospital death at only 58.1% among 
those 85 years and older.   
 
Table 6: Number and percent of hospital deaths with CHF mentioned or selected as the underlying cause, by age, 
Nova Scotia, 1998-2005. 
 

 Aged <75 Aged 75-84 Aged 85+ Overall 

N % N % N % N % 

CHF as the underlying cause 99 68.8 320 73.2 454 53.4 873 61.0 

CHF mentioned but not the 
underlying cause 

764 75.6 1558 73.7 1541 59.7 3863 67.7 

Total Mentions 863 74.7 1878 73.7 1995 58.1 4736 66.4 

 
 
Causes of Death by Place of Death: Cause of death analysis may help to indicate if the presence and 
interaction of particular diseases results in a higher proportion of individuals being sent to a 
hospital as death approaches. Table 7 shows the percentage of deaths where CHF was listed as the 
underlying cause, a secondary cause or had any mention, stratified by those who died in hospital 
and those who died out of hospital. There is a higher percentage of all hospital deaths which have 
CHF mentioned as a cause of death compared with the percentage of out of hospital deaths. Overall, 
11.9% of in-hospital deaths mention CHF as a cause while 10.1% of non-hospital deaths mention it. 
In all years, CHF is more likely to be listed as a secondary cause among all hospital deaths (9.7% 
overall) compared with the percentage among non-hospital deaths (7.8% overall). Note, however, 

Figure 4: Percentage of in-hospital deaths for major underlying chronic disease causes of death, 
age 20+, Nova Scotia, 1998-2005. 
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in terms of underlying cause of death, the percentage of in-hospital deaths with CHF listed is lower 
than the non-hospital percentage (2.2% versus 2.4%, respectively). Note as well, there is variation 
across the individual years. There is a lower percentage of hospital deaths listing CHF as the 
underlying cause overall but in only four of the eight years included in the analysis. 
 
 
Table 7: Percentage of CHF Deaths for Those Dying in and Out of Hospital, Nova Scotia, 1998-2005. 
 

 1998 1999 2000 2001 2002 2003 2004 2005 Total 

Individuals Dying In-Hospital 

Total CHF Underlying 
Cause of Deaths as a 
% of All Hospital 
Deaths 

1.9% 2.2% 2.6% 2.0% 2.5% 2.2% 2.1% 2.2% 2.2% 

Total CHF Secondary 
Cause of Death as a % 
of All Hospital Deaths 

9.8% 9.8% 9.4% 9.8% 9.7% 9.9% 9.4% 10.0% 9.7% 

Total CHF Mentions as 
a % of All Hospital 
Deaths 

11.7% 12.0% 12.0% 11.7% 12.2% 12.1% 11.5% 12.2% 11.9% 

Individuals Dying Out of Hospital 

Total CHF Underlying 
Cause of Deaths as a 
% of All Non-Hospital 
Deaths 

2.6% 2.5% 2.5% 2.5% 2.4% 2.1% 2.3% 2.0% 2.4% 

Total CHF Secondary 
Cause of Death as a % 
of All Non-Hospital 
Deaths 

7.4% 7.6% 7.7% 7.6% 7.9% 7.5% 8.6% 7.9% 7.8% 

Total CHF Mentions as 
a % of All Non-Hospital 
Deaths 

10.1% 10.1% 10.2% 10.1% 10.3% 9.6% 11.0% 9.9% 10.1% 

 
 
 
Table 8 indicates other causes of death are listed on the death certificate for individuals with CHF as 
the underlying cause for all, those who died in hospital and those who died out of hospital. Those 
who died in a hospital are more likely to have had at least one other cause of death listed as a 
secondary cause. Renal failure, pneumonia and COPD are listed most frequently for those in-
hospital, consistent with all those with CHF as the underlying cause. For those who died out of 
hospital, Alzheimer’s/dementia shows the highest probability of being mentioned. This is likely a 
function of age as older individuals are less likely to die in hospital and more likely to be diagnosed 
with dementia. Renal failure ranks fifth for those dying out of hospital at 9.8% of decedents. This 
may be an indication that CHF patients are more likely to be sent to hospital near the end of life 
when kidney failure occurs as well. 
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Table 8: Number and percent of decedents with selected non-CHF causes of death when CHF was the underlying 
cause, by place of death, Nova Scotia, 1998-2005. 
 

Disease (other than CHF) 

All 

(n = 1,432) 

In-Hospital Deaths 

(n=873) 

Out-of-Hospital 
Deaths 

(n=559) 

N  % N  % N % 

Renal Failure 219 15.3% 164 18.8% 55 9.8% 

Pneumonia 217 15.2% 154 17.6% 63 11.3% 

Chronic obstructive pulmonary 
disease 

200 14.0% 138 15.8% 62 11.1% 

Diabetes mellitus  147 10.3% 87 10.0% 60 10.7% 

Alzheimer’s and dementia  137 9.6% 55 6.3% 82 14.7% 

Cerebrovascular disease 
(stroke) 

102 7.1% 60 6.9% 42 7.5% 

Malignant neoplasms (cancer) 83 5.8% 62 7.1% 21 3.8% 

Essential hypertension  70 4.9% 31 3.6% 39 7.0% 

Peripheral vascular disease 29 2.0% 18 2.1% 11 2.0% 

Chronic ischemic heart disease  2 0.1% 0 0.0% 2 0.4% 

Other causes 823 57.5 520 59.6% 303 54.2% 

Total with ≥ 1 non-congestive 
heart disease cause(s)

‡
 

1214 84.8% 759 86.9% 455 81.4% 

‡
 Columns do not add up to the totals for this table because a CHF decedent may have more than one 

non-CHF disease cause of death mentioned. The total with ≥ 1 non-CHF cause(s) is the total number of 
decedents having an underlying cause of CHF and at least one non-CHF cause mentioned on their death 
certificate. 

 

 
 
Table 9 shows the number and percentage of other causes of death when CHF is mentioned but is 
not the underlying cause with a comparison of in and out-of-hospital deaths. Chronic ischemic heart 
disease (CIHD) is most likely to be mentioned on the death certificate for both groups although the 
percentage with CIHD is higher for the out-of-hospital deaths at 34.0% compared with 25.9% for 
those indicated as dying in a hospital. Over 25% of individuals with a hospital death show “other 
causes” (beyond those listed) recorded compared with 22.7% of those not in hospital.  
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Table 9: Number and percent of decedents with selected non-CHF underlying causes of death when CHF 
mentioned but not the underlying cause, Nova Scotia, by place of Death 1998-2005. 
 

Non-CHF Disease All 
In-Hospital 

Deaths 
Out-of-Hospital 

Deaths 

 N % N % N % 

Chronic ischemic heart disease 1627 28.5 1000 25.9% 627 34.0% 

Acute myocardial infarction 614 10.8 447 11.6% 167 9.1% 

Malignant neoplasms (cancer) 476 8.3 351 9.1% 125 6.8% 

Chronic obstructive pulmonary disease 469 8.2 332 8.6% 137 7.4% 

Diabetes mellitus 292 5.1 190 4.9% 102 5.5% 

Renal Failure 229 4.0 169 4.4% 60 3.3% 

Pneumonia 214 3.8 167 4.3% 47 2.6% 

Cerebrovascular disease (stroke) 179 3.1 130 3.4% 49 2.7% 

Alzheimer’s and dementia 108 1.9 38 1.0% 70 3.8% 

Peripheral vascular disease 101 1.8 63 1.6% 38 2.1% 

Essential hypertension 7 0.1 4 0.1% 3 0.2% 

Other causes 1390 24.4 972 25.2% 418 22.7% 

Total 5706 100.0% 3863 100.0% 1843 100.0% 

 
End-of-Life Trajectories: All deaths in Nova Scotia from 2000 to 2005 were assigned to functional 
decline categories based on methods used by Fassbender et al (2006) where disease are grouped 
by the underlying cause4. Figure 5a indicates that 31% died of a terminal illness, 34% organ failure, 
and 28% frailty. This suggests that end-of-life care could potentially be planned for at least 93% of 
all deaths in the province. By comparison, Figure 5b shows percentages for Alberta for comparable 
years. Overall, there is a similar distribution in both provinces. Sudden deaths, however, were 
slightly higher in Alberta at 7.1% likely reflecting a younger population. 
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4
 Categories were not easily coded consistently between the ICD-10 and ICD-9 systems, therefore only deaths after 1999 (ie 

those using ICD-10 codes) were included. 

Figure 5a: NS deaths by trajectory of dying, 
All deaths 2000-2005. 

 
 

Figure 5b: Alberta deaths by trajectories of dying,  
All deaths 1999-2002. Source: Fassbender et al (2009) 
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Those with CHF listed as the underlying cause are categorized as dying of organ failure, using the 
Fassbender et al. methodology. Recall Figure 1 which suggests these individuals experience a 
gradual functional decline with periodic accelerated declines and recoveries back to the longer-
period trend. As noted, there were also 5706 individuals where CHF was mentioned but was not the 
underlying cause. Where do these individuals fit in terms of trajectories of dying? As can be seen in 
Figure 6, 41% are categorized in the organ failure group but the plurality, 46%, follow the frailty 
trajectory. Over the same time period, these individuals begin at a lower level of functioning than 
those categorized with organ failure, and do not experience the exaggerated declines. As shown by 
Fassbender et al (2009), an understanding of the end-of-life experiences of those who have died can 
give valuable insight into both providing quality care and understanding the cost implications. 

 

 

sudden death, 

2.18%
terminal illness, 

10.32%

other, 0.90%

frailty, 45.73%

organ failure, 

40.87%

 
 

 

 

 

 
 
 
 
Associations Between Causes of Death: Individuals with congestive heart failure appearing on the 
death certificate show a higher than expected probability of renal failure, CIHD, COPD, diabetes and 
hypertension being mentioned as well (Table 10).  
 
The observed rate of occurrence of AMI and PVD with CHF did not differ from that expected. Causes 
of death that show a less than expected association include dementia, stroke, Parkinson’s, cancer 
and Multiple Sclerosis.  
 
Also included in Table 10 are associations by age group. Persons dying with congestive heart 
disease under age 65 demonstrate the strongest associations with other causes of death. 
 
 
 

Figure 6: NS trajectories of death grouped by underlying cause where CHF is mentioned  
but is not the underlying cause, 2000-2005 
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          Table 10: Congestive Heart Failure – All Ages and Age Groups 
 

Causes of Death Associated 
with Congestive Heart Failure 

Ratio observed to expected deaths 

 All Ages < 65 65-85 >85 

Renal failure 2.09* 3.60* 2.11* 1.61* 

Chronic ischemic heart disease 1.80* 2.45* 1.82* 1.51* 

Chronic obstructive pulmonary 
disease 

1.66* 3.53* 1.61* 1.37* 

Diabetes 1.56* 3.45* 1.61* 1.25* 

Essential hypertension 1.25* 2.23* 1.23* 0.97 

Acute myocardial infarction 1.03 1.42* 1.09* 0.90 

Peripheral vascular disease 0.96 1.64* 0.95 0.75* 

Alzheimer’s disease / dementia 0.81* 0.57 0.72* 0.57* 

Cerebrovascular disease (stroke) 0.76* 0.64 0.73* 0.58* 

Parkinson’s 0.64* 6.44* 0.52* 0.54* 

Malignant neoplasms (cancer) 0.34* 0.34* 0.35* 0.50* 

Multiple Sclerosis 0.33* 0.53 0.43 1.09 

*χ
2
 test for independence significant at p=.05. 

 
 
Next Steps 
 
The following next steps are in progress or proposed: 

1. Share this report with the provincial cardiac program and others for feedback and dialogue.  

2. Identify key study questions, data sources and linkages needed to answer questions and 
develop a data quality assessment and further development plan. Appendix A is a diagram of 
data linkages proposed by NELS ICE that could be adapted for CHF and could include provincial 
cardiac data.  

3. If time and resources permit, examine the potential of getting data to prospectively identify a 
CHF cohort likely to benefit from palliative care.  

 
Conclusion 
 
This report has profiled CHF deaths in Nova Scotia over the 1998-2005 period utilizing Vital 
Statistics data. It is hoped this will help enable researchers and decision-makers in this province to 
plan and provide for the best possible care near the end of life. There is potential for the 
development of an expanded end-of-life dataset through the linkages of existing sources to provide 
further insights and build capacity among the various stakeholders. 
 
The intent of NELS ICE is to increase capacity for interdisciplinary research development to 
improve care at the end of life for vulnerable populations. You are being provided with this report 
with the hope that you and your colleagues may find these data of use and that you will be part of 
the data development process for palliative and end of life care. 
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Appendix A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure A1: Current and proposed NELS ICE data linkages. 
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Appendix B 
 
Table C1: Selected chronic diseases and their corresponding International Classification of Diseases (ICD) codes 
 

Disease ICD-9 (1979-1999) ICD-10 (2000-present) 

Renal disease 580-589, 250.4, 403-404 
N00-N07, N17-N19, N25-
N27, E10.2, E11.2, E14.2, 
I12-I13 

Cancer 140-208 C00-C97 

Chronic obstructive pulmonary disease 
(excluding asthma) 

490-492, 496 J40-J44 

Pneumonia 480-486 J12-J18 

Essential hypertension 401 I10 

Chronic ischemic heart disease 
(excluding acute myocardial infarction) 

412-414, 429.2 I20, I25 

Acute myocardial infarction 410  I21-I22 

Diabetes mellitus 250 E10-E14 

Cerebrovascular disease (stroke) 430-434, 436-438 I60-I69 

CHF 428 I50 

Alzheimer’s disease and dementia 290, 331.0 F00-F03, G30 

 
 


