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Main Messages 
 

Objective:  

The objective of this study was to assess the burden of safety problems among Canadian home 

care (HC) clients.  

Methodology:  

The study methodology involved a secondary analysis of data collected through the Canadian 

Home Care (HC) Reporting System, which utilizes the RAI-HC© assessment tool. The study 

sample consisted of all home care clients who qualified to receive a RAI-HC assessment from 

Ontario, Nova Scotia, Winnipeg Regional Health Authority, and Yukon Territory for the 2003 -

2007 reporting period.  

Key Findings:  

The majority of HC clients were in the 75+ age range, female, living with someone else, and 

cognitively intact. The incidence of new fall was 11%; unintended weight loss 10%; new 

emergency room visit 8.3%; new hospital visit 7.7%; decline in cognitive performance 5.7%; 

urinary tract infection 1.9%; deterioration in pressure ulcer 1.8%; new pressure ulcer 1.7%; 

pneumonia 0.9%; new bowel problem 0.8%; dehydration 0.7%; and caregiver decline 3.3%.  

Homecare clients presented with multiple risk factors, such as polypharmacy, living alone, and 

no recent medication review. These risk factors were differentially related to potential adverse 

outcomes. For example, the odds of emergency room visits increased with history of two or more 

falls (OR=1.2), cancer diagnosis (OR=1.2), receiving anxiolytic medication (OR=1.2), receiving 

antidepressant medication (OR=1.4), and polypharmacy (OR=1.5). It decreased with lower self-

reliance (OR=0.9) and activities of daily living (0.8).  
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Conclusion:  

The RAI-HC© assessment tool provides valuable information about adverse outcomes and risk 

factors for Canadian home care clients. New fall and emergency room visits were among the 

most frequent adverse outcomes. Many of the safety risk factors are modifiable but require client 

behaviour change, health provider behaviour change, and health system policy change. Policies 

should be developed to encourage best practice related to risk mitigation. 
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Executive Summary 
 

In “The Nature and Burden of Safety Problems among Canadian Home Care Clients”, the 

researchers build on recent research in patient safety issues and growing concerns about the 

nature and burden of home care patient safety.  Findings in this study contribute to an 

understanding of the magnitude of these patient safety concerns in Canada. Doran and colleagues 

set out to explore and identify the nature and prevalence of patient problems among Canadian 

homecare clients, using the RAI-HC Assessments tool, and secondly to develop comparative 

patient safety indicators in homecare. 

The study methodology involved a secondary analysis of data collected through the 

Canadian Home Care (HC) Reporting System, which utilizes the RAI-HC© assessment tool. The 

study sample consisted of all home care clients who qualified to receive a RAI-HC assessment 

from Ontario, Nova Scotia, and Winnipeg Regional Health Authority for the 2003 -2007 

reporting period. HC clients who are expected to receive service for 60 days or longer receive a 

RAI-HC assessment. There were a total of 238,958 cases available for analysis; 205,953 from 

Ontario, 26,751 from Nova Scotia, and 6,254 from Winnipeg Regional Health Authority.  

The most prevalent safety risk in this study was polypharmacy, followed by decline in physical 

function and emergency room visits. There were significant regional differences in the 

prevalence of safety risks. For homecare clients the most prevalent safety risks were 

polypharmacy, decline in physical function, decline in cognition, and history of falling. For 

family members/informal caregivers, the most predominant safety risk is living with someone 

who demonstrates aggressive behaviour and exposure to second hand smoke, again, with 

regional variations. 
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Safety risks have an effect on possible harm to patients, yet they do not indicate whether 

an adverse event occurred. The results of this study indicated the most prevalent events among 

Canadian HC clients were new falls, unintended weight loss, new emergency room visits, and 

new hospital visits. For the family members/informal caregivers, the most frequent potential 

adverse event was new caregiver decline. 

Further validation and investigation is required to confirm whether these adverse events 

occurred as a result of health care management before it will be possible to answer the question 

about prevalence of adverse events among Canadian homecare clients. Once this has occurred, it 

would be valuable to extend the study methodology to investigate long-term care settings, and 

cultivate interventions in both settings. Intervention is important for safety but monitoring and 

mitigating risk are also important for improving the safety and quality of homecare.  Knowledge 

translation strategies concerning risk modifications will be beneficial among homecare clients. 
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Context (Description of Problem and/or Purpose of Research) 

Background 

Concern about patient safety has captured the attention of health care decision makers in 

their efforts to provide high quality care. Problems of patient safety have been well documented 

in hospitals. However, we have very limited data about patient safety problems among home care 

clients, where care differs from the hospital setting in terms of the nature of formal service 

provision, the role of family members, and the characteristics of the individuals receiving care
1
. 

A large proportion of care in the home is provided by family members or informal caregivers. 

The amount of daily contact between home-care staff and a client is substantially shorter than in 

the hospital setting. Furthermore, it has been established that community-based individuals are 

more likely to receive services from multiple agencies
1
, which complicates the efforts to study 

this population. An environmental scan of patient-safety issues among Canadian home-care 

clients identified the following unique challenges associated with safety in home care
2
: i) the 

family is the unit of care and as a result, the safety of the client, family, caregiver and provider 

are inextricably linked; ii) the setting of individual homes is unregulated and uncontrolled in 

contrast to the hospital setting; iii) there are multiple dimensions of safety in home care, 

including physical, emotional, social, and functional safety; iv) there is greater autonomy and 

choice for clients, families, and caregivers than what is experienced in hospital settings; and v) a 

large percentage of clients receiving home care support are elderly and live alone. 

We have only recently begun to develop an understanding of patient safety problems 

among home care clients. A 1999 US study investigated patient safety problems among 

3,013,287 homecare clients, using the OASIS data. The results indicated that 13% of all 
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homecare clients had experienced an adverse event
3
. Clients who experienced such events were 

generally older. The types of adverse events experienced were unexpected death, urinary tract 

infection, fall or accident at home, wound deterioration, unexpected nursing home admission, 

increase in the number of pressure ulcers, improper medication administration or side effects, 

and hypo/hyper-glycemia. The results of a recent consensus conference suggest that Canada 

experiences a similar range of  patient safety problems among the homecare population
4
.  

One of the first Canadian studies found a 5.5% incidence rate of adverse events in a 

sample of 279 Winnipeg HC clients, of which injurious falls accounted for nearly half (46%), 

followed by medication related events (23%), non-injurious falls (15%), pressure ulcers (3.8%), 

and mental harm/injury (3.8%)
5
.  More recently, Sears (2008) collected data on adverse events in 

a stratified, random sample of patients who had received home care nursing services and were 

discharged in 2004/05 from three Ontario home care programs. When adjustments were made for 

sampling methodology, she found the adverse event rate was 13.2 per 100 patients
6
. Thirty-three 

percent of the adverse events were rated as having more than a 50% probability of preventability. 

This rate was remarkably similar to the American study. Eight significant predictors of the 

occurrence of an adverse event were identified: the presence of Parkinson’s disease, the use of 

psychotropic medications, being left alone for short or long periods, dependent for locomotion 

outside of the home, history of falls, and dependent for the management of housework. Braining 

storming among experts, Masotti et al. found that factors that contribute to adverse events in HC 

included: communication problems, formal provider skill mix, client complexity, home 

environment, medical procedures, and service delays
4
.  
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Our study builds on this recent research to expand understanding of the nature and burden 

of safety problems among Canadian homecare clients. We focus on the prevalence of key safety 

risks and adverse events among HC clients with the goal of determining the magnitude of the 

problem of client safety in home care, to discern important patterns and to identify key variables.  

The purpose of this exploratory study was to identify the nature and prevalence of 

patient safety problems among Canadian homecare (HC) clients, using data collected through the 

RAI-HC© assessment instrument. A second aim of the study was to propose a framework for 

identifying measurable patient safety indicators.  

Eight jurisdictions in Canada have implemented, or are in the process of implementing, 

the RAI-HC© assessment instrument. These assessments, which are, or will soon be submitted to 

the Canadian Institute for Health Information’s (CIHI) Home Care Reporting System, provide a 

comprehensive profile of Canadian home care clients, their environment, services and 

outcomes
7
. This project focused on analyzing the RAI-HC© data currently available from Yukon 

Territory, Winnipeg Regional Health Authority, Ontario and Nova Scotia, to generate valuable 

information about the nature and burden of safety problems among Canadian HC clients.  

The specific objectives of this study were to: 

1. Explore the nature and prevalence of patient safety risks and outcomes among Canadian 

homecare clients; 

 

2. Explore how these patient safety risks/outcomes vary by factors such as geographic 

region, urban/rural setting, and population characteristics; 

 

3. Propose a conceptual framework for home care safety indicators;  

 

4. Propose potential safety outcomes that could be developed into a set of indicators for 

performance monitoring, reporting, and benchmarking across Canada. 
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Criteria for Selecting Safety Indicators 

Hermann and Palmer suggested that three criteria are useful for selecting outcome 

indicators for performance monitoring
8
. The first considers whether the outcome is meaningful; 

specifically, is it clinically important, does it meet stakeholder needs, is it based on high-quality 

evidence, and is it valid for the intended purpose. The second criterion considers whether the 

outcome is feasible; specifically, is there a precise definition of the outcome concept, are data on 

the outcome available or affordably collectible, can the data be collected reliably, and is it 

possible to case-mix adjust for the purpose of quality monitoring and benchmarking. The third 

criterion considers whether the outcome is actionable as evidenced by whether the results are 

comprehensible, under the user’s control, modifiable, and interpretable. These criteria informed 

the methodology for identifying and validating HC safety indicators.  

 

Implications (Impact, Risks, Potential benefit to patient safety) 

 

The findings from this study have implications for home care managers and health policy 

makers. First, many of the safety risks identified in this study are modifiable but require client 

behaviour change, health provider behaviour change, and health system policy change. At a 

health system or health care organization level, policies could be developed to support best 

practice related to risk mitigation. An understanding of the risk factors that contribute to 

variation in safety outcomes should also enable health policy makers to make informed decisions 

about service priorities at the regional level.  
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Approach, Methodology, Rationale, Assumptions 

Methodology  

The study methodology involved a secondary analysis of data collected through the CIHI 

Home Care Reporting System and the Ontario HC reporting system. Agreement was obtained 

from CIHI for access to the data. The study received ethical approval from the University of 

Toronto Research Ethics Review Board. 

Sample 

The study sample consisted of all home care clients who qualified to receive a RAI-HC 

assessment from three provinces and one territory (Ontario, Nova Scotia, Manitoba (Winnipeg 

Regional Health Authority), and Yukon).  Only those who are expected to receive services for 60 

days or longer receive the RAI-HC assessment. Therefore, short-stay clients were not included in 

the study sample. The study sample was created using RAI-HC data from the three provinces and 

one territory for 2003 -2007 reporting period. 

The safety risk analyses used intake assessments from all 4 jurisdictions, while the 

adverse event/unsafe care analyses used pairs of the intake assessment and the subsequent 

assessment, which is why the sample size in Table 1 is smaller for the adverse event sample than 

the safety risk sample. The Yukon Territory was not included in the adverse event analysis 

because of a very small sample of cases from this territory. Four types of eligible home-care 

clients were included: long-stay clients (on service ≥ 30 days), clients who were post-hospital 

discharge, clients with identified mental health concerns, and palliative clients. Table 1 presents 

the sample size for the three provinces and territory. 

 



This project is 

partially funded by: 

 

The Nature and Burden of Safety Problems 

Among Canadian Home Care Clients 

Investigators: 

Doran, Diane 

Hirdes, John 

White. Nancy 

Baker, G. Ross 

 

Blais, Régis 

Pickard, Jennie 

Jantzi, Micaela 

Page 12 of 37 

Table 1: Number of Clients in the Study Sample for Each Region 

 Ontario Nova Scotia Winnipeg Yukon 

Safety risk 205,953 26,751 6,254 53 

Adverse events 76,767 10,507 1,749  

 

Study Variables and Definitions 

Two types of safety indicators were studied: safety risk and adverse events. These two 

indicators are related but conceptually distinct. Safety risks are defined as characteristics of the 

client or the living situation that place a client at risk for adverse outcome. The safety risks were 

largely based on what was identified in the previous literature
3 4 6

, and on data collected in the 

RAI-HC assessment instrument. Examples include a history of two or more falls over the past 

three months prior to admission for HC services, or polypharmacy (defined as 5 or more 

medications) combined with cognitive impairment. We believe safety risks are important to 

monitor for several reasons. First, they provide health care organizations and regional health 

authorities with important information about the profile of their client population. Such 

information needs to be considered when allocating resources and setting priorities for service 

provision. Second, they provide frontline clinicians with information about individual clients that 

should be considered when planning health care intervention. Third, in the context of chronic 

disease management, they provide individual clients (patients) with valuable information for 

self-care management. Adverse event is defined as an unintended injury or complication that 

results in disability, death, or increased use of health care resources and is caused by health care 

management
9
.  Prevalence is defined as the occurrence of a safety risk that is determined at the 

time of initial RAI-HC assessment. Incidence is defined as a deterioration in a safety risk (or 
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occurrence of an adverse event) between intake and follow-up assessments (intervals between 

assessments range 120-160 days)
1
.   

The operational definitions of safety risk and adverse event were provided in a 

publication by Doran et al.
10

 

Analytic Strategy 

Descriptive statistics were conducted to describe the population characteristics based on 

gender, age, living arrangement, and intake RAI-HC assessment data. Prevalence rates were 

calculated for each indicator by region. Chi square tests were used to assess for significant 

variation in rates between regions. Logistic regression analysis was used to examine the 

relationships between safety risk factors and adverse outcomes. 

Stakeholder Validation of the Indicators 

The findings of the exploratory analyses were presented at the annual conference of the 

Ontario Association of Community Care Access Centres. Participants (n=20) who attended the 

session were invited to complete a survey soliciting their feedback on the preliminary list of 

safety indicators. They were asked to rate each indicator for importance on a scale of 1 to 9, 

where 1 was low importance and 9 was high importance. 

 

Results, Conclusions (Findings) 

Results 

The first set of results, presented in Table 2, describes the study sample. The majority of 

HC clients were in the 75+ age range, female, living with someone else, and cognitively intact. 
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The characteristics of the study sample were very similar across the health regions with two 

exceptions. There were higher proportions of clients with functional impairment in the Ontario 

and Nova Scotia sample and there were higher proportions of clients with possible depression in 

the Ontario and Yukon Territory sample. 

Table 2: Study Sample Characteristics by Region 

 Ontario Nova Scotia Winnipeg Yukon 

Characteristic n=205,953 n=26,751 n=6,254 n=53 

 % % % % 

Age     

<65 17.1 16.2 15.2 20.8 

65-74 17.0 18.1 15.5 24.5 

75-84 39.7 37 40.8 39.6 

85+ 26.0 28.8 28.4 15.1 

Female 63.3 64.1 63.4 62.3 

Living alone 32.6 38.8 49.5 45.3 

Cognitively impaired 32.3 36.8 30.5 39.6 

Functional impairment 20.2 34.5 17 9.4 

Possible depression 14.9 9.6 8.6 18.9 

Safety Risks 

This section presents the findings concerning prevalence of safety risks among home care 

clients. Prevalence was based on data from the client’s intake assessment. Because there were 

significant differences in rates across regions of the country, the rates are presented separately 

for the three provinces and territory. These differences were statistically significant for all but 

one of the safety risks (p<.0001). The one exception described below was family caregivers 

caring for a client who has morbid obesity and requires weight bearing assistance for transfer. 

The most prevalent safety risk was polypharmacy, followed by decline in physical 

function (see Table 3). It is noteworthy that a small proportion of home care clients who had a 
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decline in physical function also lived alone, potentially placing them at increased risk for an 

adverse event.  

Table 3. Percentage Distribution of Safety Risks Among Home Care Clients at Intake  

 Ontario Nova Scotia Winnipeg Yukon 

Territory 

Total 

Risk Freq=205,953 Freq=26,751 Freq=6,254 Freq=53  

 % % % % Weighted % 

Polypharmacy 151,695 

73.7 

18,365 

68.7 

4,276 

68.4 

32 

60.3 

 

72.9 

Decline in physical 

function 

115,739 

56.2 

14,627 

54.7 

3,154 

50.4 

13 

24.53 

 

55.9 

Polypharmacy & 

history of cognitive 

impairment 

19,464 

25.4 

2,942 

28 

382 

21.8 

 

N/A* 

 

25.6 

Decline in physical 

function and lives 

alone 

37,919 

18.4 

5,532 

20.7 

1,547 

24.7 

5 

9.3 

 

18.8 

Decline in cognition 34,185 

16.6 

5,192 

19.4 

673 

10.8 

10 

18.9 

 

16.8 

History of 2 or more 

falls 

33,301 

16.2 

3,972 

14.9 

707 

11.3 

6 

11.3 

 

15.9 

Social isolation with 

distress 

31,641 

15.4 

4,911 

18.4 

820 

13.1 

 

N/A 

 

15.6 

Hearing deficit 24,560 

11.9 

3,960 

14.8 

709 

11.3 

10 

18.9 

 

12.2 

Unsafe housing 15,442 

7.5 

1,646 

6.2 

385 

6.2 

12 

22.6 

 

7.3 

Decline in cognition 

& lives alone 

8,680 

4.2 

1,673 

6.3 

283 

4.3 

6 

11.3 

 

4.5 

Vision deficit 6,771 

3.3 

891 

3.3 

155 

2.5 

 

0 

 

3.3 

Decline in mental 

function 

5,920 

2.9 

1,150 

4.3 

134 

2.2 

 

0 

 

3 

No medication 

review 

5,829 

2.8 

1,406 

5.3 

72 

1.2 

3 

5.7 

 

3.1 

Non-adherence to 

medication 

5,829 

2.8 

489 

1.8 

180 

2.9 

9 

17 

 

3.1 

Substance abuse 3,771 

1.8 

495 

1.9 

131 

2.1 

6 

11.3 

 

1.8 
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 Ontario Nova Scotia Winnipeg Yukon 

Territory 

Total 

No medication 

review for clients 

with polypharmacy 

and/or history of 

cognitive 

impairment 

1,435 

1.9 

481 

4.6 

22 

1.3 

 

N/A 

 

2.2 

Smoking and 

oxygen in the home 

984 

0.5 

35 

0.1 

14 

0.2 

 

0 

 

0.4 

 Family/caregivers 

Aggressive 

behaviours 

14,760 

7.2 

2,466 

9.2 

345 

5.5 

8 

15 

 

7.4 

Smoking and others 

in the home 

12,216 

5.9 

1,462 

4.5 

211 

3.4 

4 

7.6 

 

5.8 

Exposure to HIV or 

Tuberculosis in 

604 

0.3 

84 

0.3 

25 

0.4 

1 

1.9 

 

0.3 

Caring for client 

with morbid obesity 

requires weight 

bearing assistance 

for transfer 

325 

0.2 

58 

0.2 

9 

0.1 

 

0 

 

0.2 

*N/A – data not available  

 

Figure 1 presents the proportion of clients who had a safety risk identified at their second 

RAI-HC assessment. The RAI-HC assessment is repeated every six months for long stay clients 

and is also recommended for clients who have had a notable change in their status. It would be 

important to do more frequent assessments on clients who have patient safety problems. As 

noted in Figure 1, there were between 22% (Winnipeg) and 28% (Nova Scotia) of the clients 

identified at their second RAI-HC assessment as having polypharmacy who also were 

experiencing cognitive decline. Between 1% and 4% of the clients who had a history of 

polypharmacy and cognitive decline had had no medication review since their previous RAI-HC 
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assessment. While these safety risks were observed in a very small proportion of the overall 

sample, they could have potentially serious consequences.  

Figure 1: Safety Risks at Second Assessment 

Polypharmacy and History of Cognitive Impairment; Polypharmacy, History of Cognitive, and 

Lives Alone; No Medication Review for Clients with Polypharmacy, and/or History of Cognitive 

Impairment 

 

Potential Adverse Events 

While safety risks predispose patients to possible harm, they do not indicate whether an 

adverse event occurred. The next set of results presents the findings related to potential adverse 

events among the Canadian HC clients. We have identified these as potential events because 

further work is needed to validate that the events were associated with home health care 

management. Table 4 presents the results concerning potential adverse events among Canadian 

homecare clients. Yukon Territory was not included in this analysis because of small sample 

size. The weighted percent, which accounts for regional sample size, is presented in the last 

column of the table. The most prevalent potential adverse events among home care clients were 
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new fall (11%), unintended weight loss (10%), new emergency room visit (8.3%), and new 

hospital visit (7.7%). 

Table 4. Potential Adverse Events Amongst Canadian HC Clients: New Fall; Unintended 

Weight Loss; New Emergency Room Visit; New Hospital Visits 

 Ontario Nova Scotia Winnipeg Total 

Potential adverse 

event 

Total sample 

=76,767 

Total 

sample=10,507 

Total 

sample=1,749 

 

 % % % Weighted % 

New fall 8,292 

10.8 

1,306 

12.4 

190 

10.9 

 

11 

Unintended weight 

loss 

8,132 

10.6 

1,012 

9.6 

131 

7.5 

 

10.4 

New emergency room 

visits 

6,507 

8.5 

778 

7.4 

92 

5.3 

 

8.3 

New hospital visits 5,377 

7.0 

1,327 

12.6 

117 

6.7 

 

7.7 

Cognitive 

performance decline 

3,799 

5.0 

1,130 

10.8 

117 

6.7 

 

5.7 

New urinary tract 

infection 

1,309 

1.7 

352 

3.4 

25 

1.4 

 

1.9 

Pressure ulcer 

deterioration 

1,308 

1.7 

251 

2.4 

33 

1.9 

 

1.8 

New pressure ulcer 1,227 

1.6 

239 

2.3 

31 

1.8 

 

1.7 

New pneumonia 644 

0.8 

155 

1.5 

10 

0.6 

 

0.9 

New bowel problem 552 

0.7 

121 

1.2 

8 

0.5 

 

0.8 

New dehydration 515 

0.7 

69 

0.7 

5 

0.3 

 

0.7 

New caregiver decline 2,047 

2.7 

785 

7.5 

79 

4.5 

 

3.3 

 

New caregiver decline was identified as a potential adverse event/indicator of unsafe care 

for family/informal caregivers. The data in Table 4 indicate that between 2 and 7% of caregivers 

experienced new caregiver decline. We identify this as a potential adverse event because it is not 
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possible to confirm whether the decline was preventable and/or attributable to home health care 

management. 

Significant variations in adverse outcomes were observed between regions of the country. 

Logistic regression analysis was used in order to investigate the extent to which age explains 

regional differences in adverse outcomes among Canadian home care clients and to explore the 

extent to which safety risk factors account for variation in regional rates of adverse outcome, 

after controlling for age. To do so, the focus is on one particular adverse outcome: emergency 

room (ER) visits. 

ER visits are of interest for two reasons: first, visit to the emergency room was among the 

most prevalent adverse outcomes for home care clients in our study; and second, the Ontario 

Ministry of Health and Long Term Care has recently invested $109 Million to reduced wait 

times in emergency rooms (Ministry of Health and Long Term Care, 2008). If it is possible to 

identify factors that increase risk of ER visits and intervene to reduce risk it may be feasible to 

reduce wait times by preventing unnecessary ER utilization by home care clients. The results of 

the logistic regression analyses are presented in Table 5. 

The results of the first logistic regression model presented in Table 5 indicate that Nova 

Scotia and Ontario home care clients have higher odds ratio for emergency room visits than 

Winnipeg Regional Health Authority. The results of the second logistic regression model 

indicate that clients less than 65 years of age had a slightly higher odds of emergency room visits 

than older clients, and that the regional differences are still significant. The small change in the 

c-statistic (.52 versus .51) for model two indicates that the age variable contributes very little to 

improve the model fit. The third model that included the other risk factors produced an improved 
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model fit as evidenced by a c-statistic of .57, although the regional differences were still 

significant. The factors that increased risk of emergency room visits by home care clients were: 

history of two or more falls, polypharmacy (i.e. 5 or more medications), cancer diagnosis, 

receiving anxiolytic medication, and receiving antidepressant medication. Decreased activities of 

daily living and lower self-reliance decreased risk of emergency room visits.  
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Table 5.  Logistic Regression Models 

  
  Region only Region and  Age  

Region, Age and other 

variables 

   
Odds 

ratio 
Confidence limits 

Odds 

ratio 
Confidence limits Odds ratio 

Confidence 

limits 

Region NS 2.22 1.43 3.45 2.21 1.42 3.45 2.16 1.39 3.37 

  ON 2.51 1.64 3.85 2.50 1.63 3.84 2.44 1.59 3.74 

  WRHA 1.00 reference 1.00 reference 1.00 reference 

Age categories <65       1.16 1.02 1.32 1.09 0.96 1.24 

  65-74      1.05 0.93 1.19 0.99 0.88 1.13 

  75-84      0.96 0.87 1.06 0.93 0.84 1.02 

  85+     1.00 reference 1.00 reference 

Risk Factors                

Patient Characteristics 

Two or more falls 
           1.20 1.08 1.33 

Activities of daily living            0.84 0.78 0.92 

Cancer diagnosis            1.16 1.03 1.32 

Self reliance index 

Health Care Management 
           0.88 0.80 0.98 

Received anxiolytic 

medication 
           1.17 1.05 1.30 

Received antidepressant 

medication 
           1.14 1.04 1.26 

Polypharmacy            1.50 1.34 1.69 

                 

c-statistic   0.512 0.524 0.570 
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Objectives 3 and 4 were addressed by engaging approximately 20 HC stakeholders who 

attended the Ontario Association for Community Care Access Centres’ annual conference, in a 

consensus workshop for the purpose of soliciting stakeholder feedback about the proposed list of 

safety risks and adverse events. Participants were presented with the results of the data analysis 

of RAI-HC safety and adverse event indicators. They had the opportunity to engage in discussion 

for the purpose of clarifying the types of issues/indicators that represent safety risk, contrast 

these with quality indicators, propose criteria/rules that could guide the determination of 

measurable safety indicators, and propose potential safety outcomes that could be developed into 

a set of indicators for performance monitoring and reporting. Participants also rated the 

importance of each safety indicator on a scale ranging from 1 (low) to 9 (high). The results of the 

participants’ ratings are summarized in Table 6. It is important to note that the list of safety risks 

and adverse events in Table 6 does not reflect all of the indicators investigated in this study 

because we included additional indicators for analysis following the feedback from the 

stakeholders and based on new evidence that emerged in the literature. In general, the 

participants’ ratings reflect high perceived importance for most indicators. Indicators that 

received low ratings (<6) were: possible depression and tobacco use.  

Table 6: Home Care Stakeholder Ratings of Safety Risk and Adverse Event Indicators 

Safety Indicator Importance 

Safety Risks mean (sd) 

>2 falls in last 90 days OR since last assessment 8.23 (0.83) 

Polypharmacy/ cognitive impairment and no medication oversight 7.92 (0.64) 

Aggressive behavior 7.85 (0.99) 

Cognitive impairment (CPS2+) 7.67 (1.07) 

No caregiver (was present before) 7.67 (1.07) 

Client smoke and dangerous use (O2, high CPS) 7.64 (1.57) 

Unsafe housing, lighting status 7.45 (1.75) 

Cognitive or physical decline 7.15 (1.34) 
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No medication review in last 180 days 7.08 (1.66) 

Medication adherence less than 80% of time 7.00 (1.41) 

Morbid obesity and requires weight bearing help for transfer 6.83 (1.99) 

Polypharmacy (5 or more medications) 6.79 (2.01) 

Functional impairment (ADL hierarchy 2+) 6.67 (1.78) 

Caregiver exposure to Tuberculosis or HIV 6.36 (1.96) 

Social isolation with distress 6.23 (1.79) 

Possible depression (DRS 3+) 5.83 (1.90) 

Tobacco use 4.78 (1.64) 

Adverse Events 
 

New caregiver decline 7.31 (1.80) 

New wound/pressure ulcer  6.69 (1.44) 

New pneumonia 6.23 (1.54) 

New hospitalization 6.15 (1.82) 

New urinary tract infection 6.08 (1.68) 

 

Discussion 

 

Limitations  

One limitation of this study was that it was not possible to validate the actual occurrence 

of an adverse event identified through the RAI-HC reporting system. There are several steps that 

would need to be pursued in order to validate the indicators we have identified. First it would be 

helpful to validate the indicators with a larger sample of HC stakeholders in order to confirm the 

importance of the adverse event and safety risk indicators and to identify where there are gaps.  

Second, to be consistent with our definition of adverse events, it is important to confirm that the 

adverse events identified were attributable to health care management. In order to do this it 

would be necessary to conduct a chart audit for the purpose of identifying true positive cases. It 

would also be helpful to link the cases identified through the RAI-HC reporting system to the 

hospital discharge administrative database in order to identify reasons for re-hospitalization or 

reasons for visits to the emergency department (ED). This would enable determination of 
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whether the return visit to the hospital or ED could have been prevented and was associated with 

home health care management.  

Another limitation is the possibility that some adverse events are not documented on the 

RAI-HC assessment tool. Furthermore, because assessments are completed on average every six 

months, it is possible that an adverse event could occur and be missed if it was reconciled and 

not noted by the client or family caregiver at the time of the follow-up RAI-HC assessment. A 

third limitation is that not all home care clients are represented in the database because only 

long-stay clients qualify for a RAI-HC assessment. Thus the study findings are only 

generalizable to long-stay clients. This may change over time as provinces/territories move 

toward the use of the interRAI Contact Assessment as the screening methodology for home care 

intake. That instrument will be used to support decision making related to the need for RAI-HC 

assessments in all home care intakes, not only for long stay clients. 

Related Literature 

The findings in this study are consistent with the results of some of the previous research. 

For example, the study by Madigan and Fortinsky (1999) identified unexpected deaths, falls, 

accidents, and wound deterioration as the most frequent adverse events in their sample of US 

home care clients
3
. The study of Winnipeg HC clients identified injurious falls, medication 

related events, pressure ulcers, and mental harm as the most frequent adverse events
5
. Sears’s 

(2008) study of Ontario HC clients identified the following types of adverse events: falls with 

injury, medication error, pressure ulcer, general decline, delayed healing, infection, etc.  The 

potential adverse events we identified in our study are similar to those identified in this past 

research. New fall (11%), unintended weight loss (9%), new ER visits (7%), and new hospital 
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visits (8%) were the most prevalent potential adverse events identified in our study. A small 

proportion of the HC clients were identified as experiencing a new urinary tract infection (2%). 

There are some adverse events identified in previous literature, such as wound deterioration 

(with the exception of pressure ulcer), medication events, unexpected death, which are not 

identified through the RAI-HC assessment.  

The methodology in this study did not enable confirmation of whether the injuries 

resulting from these potential adverse events were preventable. It is also not possible to know 

whether the rates we observed were an under-representation of adverse events/outcomes in 

community clients or whether they were an over-estimation. If we compare our rates to those 

reported by Sears, for instance, there is some indication that our rates are lower for events such 

as ED visit (7% versus 33%) or patient complications (e.g., CVA) (2% versus 11%). On the 

other hand, our rates are a little higher than the rates reported by Madigan and Fortinsky for UTI 

(2% versus 1%). These differences in rates could be a function of a number of factors such as 

differences in operational definitions for adverse events, in approach for data collection, sample 

sizes, variations in service provided between programs, and in HC client population. 

Our study has made a contribution to the home care safety literature by providing data for 

the first time on safety risk indicators. Safety risks are potentially amenable to health care 

intervention and, for this reason, provide health care organizations and providers with valuable 

information for care planning. Failure to address safety risks could constitute poor quality care 

and thus provide a basis for quality improvement initiatives. 

The most prevalent safety risks we identified were 1) polypharmacy, 2) decline in 

physical function, 3) decline in cognitive function, 4) history of two or more falls, and 5) social 
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isolation with distress. It was noteworthy that some clients had a combination of two or more 

safety risks, rendering them potentially at further vulnerability for poor outcome. For example, 

there were clients who experienced a decline in physical function (or cognitive function) who 

also lived alone. There were also clients with polypharmacy, a history of cognitive decline, who 

lived alone. Future research needs to explore the extent to which these combinations of risk 

factors increase the client’s vulnerability to poor outcome.  

Some safety risks and some of the potential adverse events occurred in a small percentage 

of the home care population included in this study. We elected to include these indicators in 

recognition that some indicators will have low rates but are still important to consider because at 

the individual level they are important from both a patient and staff safety point of view.  

Our study findings have implications for health policy and health care intervention. For 

example, we need to begin to develop evidence about best practices for ameliorating safety risk. 

Ultimately this is the most important direction for future work because monitoring risk on its 

own will not result in improvements in the safety and quality of health care. Monitoring needs to 

be linked with best practices so that meaningful improvements in the quality of health care can 

be attained. Doran and Sidani described this approach to quality improvement as “outcomes 

focused knowledge translations”
11

. Outcomes-focused knowledge translation aims at achieving 

continuous improvement of patient care through the uptake of research evidence and feedback 

data about patient outcomes. Best practice evidence exists for intervening in several of the safety 

risks identified in this study, such as patient falls, pressure ulcers, depression, and decline in 

cognitive function. Future research could start by targeting practices where the evidence is strong 
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to develop and evaluate knowledge translation strategies for risk modification among homecare 

clients. 

Conceptual Framework for Home Care Safety Indicators 

The third and fourth objectives of our research were to propose a conceptual framework 

for home care safety indicators and to propose potential safety outcomes that could be developed 

into a set of indicators for performance monitoring, reporting, and benchmarking across Canada. 

In developing a conceptual framework for home care patient safety indicators it is useful to 

consider what already exists in the literature, such as the conceptual framework for the 

international classification for patient safety proposed by the World Health Organization
12

. The 

WHO framework starts with the identification of contributing factors/hazards that result in a 

patient safety incident. A contributing factor is a “circumstance, action or influence (such as poor 

rostering or task allocation) which is thought to have played a part in the origin or development 

of an incident” (p.7). A patient safety incident is defined as “an event or circumstance which 

could have resulted, or did result, in unnecessary harm to a patient” (p.7). The WHO framework 

categorizes patient safety incidents into 15 types. An incident type is classified by type of 

process error (e.g., handover, waiting list, referral) and by type of problem, such as: not 

performed when indicated, incomplete, unavailable, wrong patient, wrong process. Each incident 

type is also described by patient characteristics (e.g., age, gender, primary diagnosis) and 

incident characteristics (e.g., care setting, treatment status, discipline involved). The conceptual 

framework includes consideration of whether the incident was detected, mitigating factors, 

patient outcomes and organization outcomes. The framework concludes with the identification of 

ameliorating actions.  
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Our modification of the WHO conceptual framework is presented in Figure 2. We also 

indicate within the figure where RAI-HC data could inform the identification of patient safety 

incidents, contributing factors, and outcomes. The RAI-HC instrument provides quite a lot of 

information about client’s risk factors as well as contributing factors associated with the client’s 

living situation. Of the fifteen types of patient safety incidents identified in the WHO conceptual 

framework, the RAI-HC instrument yields data primarily on two: falls and patient behaviour 

(e.g., substance abuse). In our study we proposed a third incident type not identified in the WHO 

conceptual framework, namely, family/caregiver adverse event. The RAI-HC instrument also 

provides comprehensive data on patient and family/caregiver outcomes.  

Figure 2: Modification of the WHO Conceptual Framework, Incorporating RAI Data 

Elements 

Contributing factors

Incident
Incident 

type

Detection

Mitigating factors

Patient
outcome

Organizational 
outcome

Ameliorating actions

RAI-HC 
Patient

outcomes

RAI-HC 
Caregiver
outcomes

RAI-HC Risk 
Factors
Patient

RAI-HC Risk 
Factors

Living situation

RAI-HC Patient 
Incident

RAI-HC 
Caregiver 
Incident

Service 
Delivery 
Factors

 

WHO Classification for Patient Safety Reprinted with permission of the WHO. url1: 

http://www.who.int/patientsafety/taxonomy/en/ 
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The RAI-HC instrument is primarily designed to provide data on client outcomes, 

although it also contains some information about service provider and health service utilization. 

There are incident types that were defined by WHO that are not captured by the RAI-HC 

instrument. Examples include lack of data on clinical administration, clinical process, 

infrastructure, and resources/organization management. Also absent is information about 

organizational outcomes and ameliorating actions. Within Canada there are other home care data 

sources for indicators identified in the WHO framework that are not obtainable through the RAI-

HC instrument. For example, the Home Care Database (HCDB) in Ontario is a relational 

database that captures key service components of Community Care Access Centres (CCAC) and 

their interactions with clients
13

.  It includes information such as client demographics, diagnosis, 

surgical procedure, episode number, living arrangement, client grouping by service goals, care-

product category (e.g., nursing, PT, OT), service setting, type and dollar cost of service 

delivered, discharge date, and discharge disposition. Further research is needed to clarify the 

extent to which this database and home care databases in other provinces and territories are able 

to provide information on clinical processes and administrative processes that contribute to our 

understanding of adverse events in home care setting. 

We suggest that the most significant contribution of the RAI-HC data is in identification 

of client risk factors and in providing a comprehensive determination of client outcome status. 

An understanding of client risk is essential to effective preventative action. The client outcomes, 

such as return visits to the hospital or emergency department, should be considered flags that 

signal the need for further investigation. In and of themselves, they do not constitute a patient 

safety incident because further information is needed about the contributing factors, clinical 
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processes and problems associated with the outcomes in order to determine whether harm 

associated with health care management has occurred. Thus we would suggest that the RAI-HC 

is useful for identifying client risk and for identifying a potential adverse event. The linkage back 

to the process of care should then become the responsibility of those doing a quality review when 

an organization has a particularly high rate of adverse events overall or with subgroups. 

We suggest two types of indicators be incorporated into a set of indicators for risk 

screening, performance monitoring, reporting, and benchmarking across Canada. The first 

involves the client characteristics and situational factors that create increased risk for an adverse 

event or adverse outcome. These are classified in Table 7 into client physical or cognitive 

factors, behavioural factors, living situation, and health care management factors.  

Table 7: Patient Safety Risk Factors Identified through the RAI-HC Assessment Tool 

 Safety Risk Factor 

Client characteristic Decline in physical function 

Decline in cognitive function 

Decline in mental function 

Social isolation with distress 

Hearing deficit 

Vision deficit 

Client behavioural characteristic  History of 2 or more falls 

Non-adherence to medication 

Substance abuse 

Smoking  

- and oxygen in the home 

- and others in the home (second hand smoke) 

Aggressive behaviours 

HIV and/or tuberculosis infections 

- and others in the home 

Morbid obesity and requiring weight bearing assistance for 

transfer 

Client living situation Lives alone and decline in physical function  

Lives alone and decline in cognition  

Unsafe housing 

Health care management factors Polypharmacy 
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 Safety Risk Factor 

- and history of cognitive impairment 

No medication review 

- for clients with polypharmacy and/or history of 

cognitive impairment 

 

The second type of patient safety indicator is an event/incident that happened to a home 

care client or caregiver, which could have resulted, or did result, in unnecessary harm to the 

client or caregiver. Using the RAI-HC data, we are able to identify three different types of 

patient safety incidents; fall, increased use of health care resources, and adverse outcome. These 

are summarized in Table 8. These patient safety incidents could serve as screening criteria; when 

they are identified further investigation should be undertaken to determine the underlying 

contributing factors, care processes, and mitigating factors. If investigation establishes the 

occurrence of an adverse event, it would also be important to document any ameliorating actions 

taken. 

Table 8: Patient Safety Incidents Identified through the RAI-HC Assessment Tool 

 Patient Safety Incident 

Fall Fall 

- fall that results in injury (not currently available) 

Increase use of health care resources New hospital visit 

New ER visit 

Adverse outcome Unintended weight loss 

Unexpected cognitive decline 

New urinary tract infection 

New caregiver decline 

New dehydration 

New bowel problem 
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Conclusion 

 

The purpose of this study was to identify the nature and prevalence of patient safety 

problems among Canadian homecare (HC) clients, using data collected through the RAI-HC© 

assessment instrument. A list of patient safety risks factors was developed based on the previous 

literature. Analysis of data from the RAI-HC assessment instrument indicated significant 

variation in risk factors across regions of the country. There were small proportions of home care 

clients who presented with multiple risk factors. The extent to which these multiple risk factors 

increase the client’s potential for poor outcome requires further research. We suggest that 

understanding clients’ risk profile is foundational to effective patient care management. 

The RAI-HC assessment provides data on three types of adverse events: patient fall, 

increased use of health care resources, and patient adverse outcome. Further investigation is 

required to confirm whether these adverse events occurred as a result of health care management 

before it will be possible to answer the question about prevalence of patient safety incidents 

among Canadian home care clients. 

A second aim of the study was to propose a framework for identifying measurable patient 

safety indicators. The framework advanced in this study is based on the WHO conceptual 

framework for the international classification of patient safety
12

. We propose two types of 

indicators: patient safety risk factors and adverse outcomes. The RAI-HC assessment instrument 

provides data to support risk surveillance and outcomes monitoring. It therefore serves as one 

component of an overall patient safety performance monitoring and improvement framework. 

Directions for future research are proposed that will strengthen our ability to achieve a 

comprehensive strategy for home care patient safety. 
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Recommendations (Gaps in Research, Next Steps) 

 

We have identified the following directions for further research: 

Future Research  

 Validate the list of adverse event and safety risk indicators with home care stakeholders 

 Conduct a scoping review of the literature to synthesize evidence on definitions, data 

collection approaches 

 Conduct a validation study involving chart audits and linkage with the hospital discharge 

administrative database and the national ambulatory care reporting system  

 More thoroughly monitor HC safety problems (e.g. make sure we detect all or most 

problems) 

 Research appropriate actions/interventions to reduce safety risks (e.g. by better home 

follow-up of patient and caregiver condition)   

 Explore the relationships between safety risks and adverse events/outcomes, for the 

purpose of validating the safety risks, and determining high risk profiles 

 Conduct research to identify which safety risks are appropriate for specific home care 

sub-populations 

 Focus research on knowledge translation strategies for evidence based practices related to 

safety risk modification in home care settings  

 Where an evidence gap exists, focus research to develop best practices for ameliorating 

safety risk and preventing adverse events among home care clients 
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