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Key Messages
This study is one of two Phase II System Enhancement 
Evaluation Studies conducted in the Southeastern Ontario 
(LHIN 10). The first study examined the extent to which  
an integrated crisis-case management model resulted in  
better access to crisis services and more appropriate patterns 
of crisis care. Results are available in a separate report.1

This study examined whether community mental health 
clients received more appropriate care and used fewer  
hospital resources following system enhancement funding.

The following key messages are drawn from the results:
•	 Access to community mental health care is increasing.
•	 	Community agencies are better able to match services to 

client needs. However, under-servicing remains a problem, 
particularly for clients who require the most intensive 
community services. Over-servicing remains a problem  
for the clients who require the least intensive services.

•	 	While the majority of community clients do not use  
emergency or hospital resources, hospital utilization  
appears to be increasing. This increase appears to be  
unrelated to socio-clinical factors that might predict  
higher need for hospital care.

 
The community mental health sector in Southeastern  
Ontario has expanded access to services and has made  
important progress toward improving the match between  
the level of service delivered and clients’ needs. A more  
targeted and systematic approach (such as one using  
common intake protocols) may now be necessary to  
continue to shift resources to client groups that are  
in greatest need and to specific areas of high reported  
need (such as vocational and social services). Because  
community programs have not yet fully operationalized  
all of their planned enhancements, further monitoring  
of this situation is in order.

summary of results
This study was conducted in Southeastern Ontario  
(LHIN 10). It asked whether community mental health 
clients received more appropriate care and used fewer  
hospital resources following system enhancement funding. 
Two cohorts were followed over time. The 2001 cohort 
pre-dated funding changes and was followed for six years, 
from 2001 to 2007. The 2006 cohort post-dated funding 
enhancements and was followed for one year (until 2007). 
Samples were representative of clients receiving services in 
community mental health programs, excluding those in  
the specialty sector (such as forensic, acquired brain injury, 
geriatric, or addictions) over a three month period from 
August to October.

The study used structured instruments to obtain  
socioclinical and service data from primary care workers  
who knew their clients well. Socio-clinical and problem  
severity data were used to recommend one of five levels  
of care: self management, community care, intensive  
community care, residential care, or inpatient care.  
Service utilization data were used to determine if clients 
received the recommended intensity of services. Under- 
servicing reflected a recommended level of care that was 
higher than the actual care received. A service match  
occurred when the recommended level of care was  
equivalent to the level of care received, and over-serving  
reflected a recommended level of care that was lower  
than the actual care received.

Hospital utilization data for the Queen’s affiliated teaching 
hospitals (Kingston General Hospital, Hotel Dieu Hospital, 
and Providence Care Mental Health Services) were obtained 
from a specialized registry operated by the Department of 
Psychiatry at Queen’s University. One-year hospitalization 
data for both the 2001 and 2006 cohorts were compared  
for emergency room contacts, number of discharges, and 
number of days of care. In addition, hospital data for the 
2001 cohort were tracked over the full six years of follow-up.

1  Krupa T, Stuart H, Mathany A. (2008) An Evaluation of an Integrated Crisis-Case Management Service Model. System Enhancement Evaluation Initiative.
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Almost 19 million dollars were invested in the Southeast-
ern Ontario community mental health system between  
2001 and 2007, reflecting a doubling of resources. However, 
at the time of the follow-up survey, program enhancements 
were still under construction. Consequently, we expected 
to see only small improvements that may not have reached 
statistical significance.

Key resulTs are as follows:

•	 	Access to the community mental health sector improved 
subsequent to funding enhancements. Community  
programs served an estimated 12% more clients in  
2006 than in 2001 (reflecting approximately 350 more 
unique clients).

•	 	The community mental health sector was better able  
to provide a level of care that matched clients’ needs  
following funding enhancements. As expected, the 
magnitude of change was small (reflecting a 6% improve-
ment in service match) and not statistically significant.

•	 	Under-servicing remained a problem. In 2006, almost half 
(43%) received a level of care that was less than optimal 
and this was particularly problematic for clients who were 
recommended to receive intensive community supports, 
where 71% remained underserviced.

•	 	Both in 2001 and 2006, approximately 1 in 5 clients  
received a level of care that exceeded the recommended 
level of care. Over-servicing most frequently occurred 
among clients who were recommended for self-managed 
care, where 38% remained over serviced.

•	 	The largest areas of unmet need in 2006 was for 
social/vocational services.

•	 	The majority of clients (90%) did not use emergency 
room services during the study. Small increases in  

emergency room use occurred, but these were not  
statistically significant.

•	 	The majority of clients (85%) remained in the community 
throughout the entire six years of follow-up. Those who 
were hospitalized were also the clients who had used  
emergency resources.

•	 	There was a three-fold increase in the rate of discharges  
in the first year of follow-up in the 2006 cohort, and  
this was statistically significant.

•	 	Changes in the socio-clinical characteristics of the cohorts 
did not appear to explain the increases in hospitalization 
noted. After controlling for important predictors of  
hospitalization, the 2006 Cohort remained three times 
more likely to be hospitalized.

 
In summary, this study has demonstrated that the  
community mental health sector in Southeastern Ontario  
has expanded access to services and has made important 
progress toward improving the match between the level  
of service delivered and clients’ needs. A more targeted  
and systematic approach (such as a common intake protocol) 
may now be necessary to shift resources to client groups that 
are in greatest need and to specific areas of reported high 
need (for example, vocational and social services).

Clients in the non-specialty community sector are not 
heavy users of emergency or hospital resources. The majority 
are supported in the community without accessing hospital-
based care. Nevertheless, hospital utilization appears to  
have increased and this seems to be unrelated to socio- 
clinical factors that would predict higher needs for care.  
Because community programs have not fully operationalized 
all of their planned enhancements, further monitoring of  
this situation is in order.
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Project Description
This project was a Phase II study of the Systems Evalua-
tion Enhancement Initiative funded by the Ontario Mental 
Health Foundation. It is one of seven such projects looking 
at different aspects of community mental health functioning 
across Ontario following increased funding from the  
Ministry of Health and Long Term Care.

This study was situated in the Southeastern Ontario 
LHIN (10) and included community mental health agencies 
targeting services to adults with serious and persistent mental 
disorders. Between 2000 and 2006, funding for community 
mental health agencies more than doubled, for a cumulative 
increase of $18,750,502 (213%) over seven years.

The study occurred in two stages. In 2001, we surveyed 
community mental health agencies to determine if the  
level of care provided to clients’ matched their needs.  
In 2006, we completed a second, identical survey to evaluate 
whether service match had improved. Clients included  
in both surveys were also followed through local hospital  
databases to assess changing patterns in emergency room 
contacts and inpatient psychiatric care. More detailed  
technical specifications of the study design are contained  
in the Appendix.

At the time of the second survey, service enhancements 
had not been entirely implemented; nor had new programs 
had sufficient time to stabilize. Consequently, we expected  
to see small and non-statistically significant improvements  
at the system level.

overview of Main results
1. aCCess To CoMMuniTy MenTal healTh  

serviCes has iMProveD

In 2001, 3163 unique clients received services in the study 
agencies over a three month period between August and 
October. In 2006, we estimated that this had increased  
to 3537, reflecting a 12% increase. Programs in specialty  
sectors such as forensic, dual diagnosis, acquired brain  
injury, addictions, geriatric, and child & adolescent  
programs were not included in this study. Also excluded 
were fee-for-service and crisis programs. Some of the  
systems enhancement funding realized within the Southeast 
region was distributed to these programs. Results are  
representative of clients receiving program-based treatment 
and support services in the non-specialty community  
mental health sector.
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2. serviCe MaTCh has iMProveD

Service match was defined as the extent to which the  
intensity of services received matched the recommended 
intensity of care based on the client’s problem severity  
level. The following five levels of care were used:

level MeThoDology serviCe inTensiTy

Level 1 Self-managed care Monthly or as needed

Level 2 Community Care Weekly support

Level 3 Intensive Community Care Daily Support

Level 4 Residential Care Residential Bed

Level 5 Inpatient Care Acute or  
tertiary admission

Three outcomes were developed:
•	 	The level of care received was less than the  

recommended intensity,
•	 	The level of care was equivalent to the  

recommended intensity, or
•	 	The level of care exceeded the recommended intensity.

As expected, the community mental health sector was  
better able to provide a level of care that was consistent  
with clients’ needs following funding enhancements,  
though changes were small and not statistically significant 
(reflecting a 6% improvement).

In 2006, a smaller proportion of clients received a level 
of care that was less than the recommended intensity (8% 
fewer); though under-servicing remained a problem. Almost 
half (43%) received a level of care that was less than optimal.

Finally, approximately 1 in 5 clients received a level of  
care that exceeded their needs with virtually no improvement 
at this level.

To better understand specific areas of unmet need,  
we calculated the percent of clients in each survey sample  
who were deemed, by the primary worker, to have a  
particular service need and who were not known to be  
receiving services to meet this need. The highest area of 
unmet need was for vocational supports (over 20%).  
Need for substance use programming, meaningful  
activities, educational supports social/recreational supports 
and peer support services were also high (over 15%).

Improvements were noted in nine areas (medication 
management; assessment/diagnosis; meaningful activities; 
education; housing; income/financial assistance; support  
to caregivers; correctional/probation/court services; and 
developmental disabilities programming); however,  
only two areas showed improvements that exceeded 5%  
(medication management and meaningful daily activities).

Seven areas showed a small (less than 5%) increase in  
unmet need (psychotherapy/counselling; substance abuse 
programming; crisis intervention; physical health; other 
activities of daily living (ADL); vocational supports; social 
recreational activities; and rights protection).

Data on need for peer support services were not collected 
in 2001 so no time comparisons are possible for this item.
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area serviCe neeD 
(as juDgeD by CliniCal CaseworKer)

% noT reCeiving serviCes 

                     2001

% noT reCeiving serviCes 

                        2006

Treatment and Crisis Services

Medication management 18.4% 7.9%

Assessment/diagnosis 7.5% 6.9%

Psychotherapy/counselling 8.1% 12.9%

Substance abuse programming 13.1% 15.0%

Crisis intervention 9.5% 10.0%

Physical health care 5.7% 7.9%

Rehabilitation and Other Supports Treatment and Crisis Services Treatment and Crisis Services

Self-care (hygiene, dressing) 6.2% 6.2%

Other ADL (shopping, housework) 7.6% 8.5%

Vocational 23.3% 20.3%

Meaningful activity (hobbies) 23.6% 15.4%

Educational 18.1% 17.8%

Social/recreational 15.0% 15.5%

Housing support 8.4% 7.2%

Income/financial assistance 10.7% 7.5%

Rights protection & advocacy 7.6% 9.6%

Support to family caregivers 11.0% 8.3%

Correction/Probation/Court services 1.1% 0.4%

Developmental disability programming 1.6% 1.5%

Peer support – 17.8%
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3. serviCe MaTCh varieD by reCoMMenDeD  

level of Care

The percent of clients who received a level of care that 
matched their needs differed depending on their recom-
mended level of care. For example, whereas over-servicing 
was the main problem for the provision of Level 1 care, 
under-servicing was the major issue at Level 3.

Level of Care (LOC) Received Compared to the  

Level of Care Recommended (Rec)

reCoMMenDeD  
level

loC<reC loC=reC loC>reC

Level 1      2001 
                  2006

 0.0% 
 0.0%

 67.5% 
 61.9%

32.5%
38.1%

Level 2      2001 
                  2006

 53.7% 
 41.9%

 30.9%  
 42.0%

15.4%
16.2%

Level 3      2001 
                  2006

 77.5% 
 70.5%

 10.3% 
 13.1%

12.3%
10.5%

All              2001 
Levels       2006              

 50.6% 
 42.5%

 32.1% 
 38.1%

17.4%
19.4%

4. hosPiTal uTilizaTion

We used a psychiatric registry operated by the Department 
of Psychiatry at Queen’s University to assess hospital  
utilization in the three Queen’s affiliated teaching hospitals 
in the Kingston area (Kingston General Hospital, Hotel 
Dieu Hospital, and Providence Care Mental Health  
Services). Because hospitals outside of the Queen’s system 
were not included in this follow-up (they are not part of  
the registry), results likely under estimate the full extent  
to which hospital services were used by these clients.

Both survey samples were followed until 2007, giving  
six years of follow-up for the 2001 cohort, and one year  
of follow-up for the 2006 cohort. We collected emergency 
room contacts, hospital separations, and days of hospital  
care and examined (a) one-year post survey utilization  
comparing both cohorts and (b) utilization across the  
entire six years of follow-up for the 2001 cohort.

7

noTes:  
• 2001 = 525 clients; 2006 = 610 clients 
• Level 4 and 5 clients are excluded from this analysis  
  owing to their small numbers in the sample 
• Statistical significance of change: Level 1 change = x2(df=1) = 3.6, p = .56; 
  Level 2 change x2(df=2) = 16.69, p = .07; Level 3 change = x2(df=2) = 6.88,  
  p = .626; All levels = x2(df=2) = 6.88, p = .13.

2007

2007

2001

2006



 
4.1 few ClienTs useD eMergenCy serviCes

Overall, the 1135 community care clients in this study  
were not heavy users of emergency services. The proportion 
of clients accessing emergency services was small – 
approximately one in 10 overall. Over the six year period  
between 2001 and 2006, they accumulated only 371  
emergency contacts. This is an average of 1.5 contacts per 
emergency room user and an average utilization rate of  
7 contacts per 100 community care clients per year. In our 
estimated 2006 community care population of 3537, this 
would translate into 53 emergency room contacts per year.

The proportion of clients accessing emergency room  
services rose by 4% (x2(df=1) =4.56, p=.10), and the number 
of contacts increased by 5% (Wald x2(df=1)=1.14, p=.286). 
However, these differences were not statistically significant.

4.2 inPaTienT hosPiTalizaTions inCreaseD

The majority of community care clients (84.9%) remained 
in the community for the duration of the full six years  
of the study. A total of 103 discharges were accrued by  
167 clients – largely the same clients who used emergency 
room services (90.1%).

The proportion receiving inpatient care increased from 
2.6% of the 2001 cohort to 6.3% of the 2006 cohort,  
reflecting a statistically significant increase (x2(df=1)=8.84, 
p=.02).

There was an average of one discharge per hospitalized  
client overall, and a rate of 1.5 discharges per 100  
community care clients per year. In our estimated 2006  
community care population of 3537, this would translate 
into 53 hospitalizations per year. There was a three-fold 
increase in the rate of discharges in the first year of  
follow-up in the 2006 cohort, and this was statistically  
significant (Wald x2(df=1)=5.9, p=.01).
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4.3  was Changing ClienT Mix a faCTor?

We considered that changing client mix may have been a  
reason for the utilization noted in the 2006 cohort. The 
2006 Cohort may have been composed of more seriously  
and persistently ill clients who would be expected to require 
more hospital supports. This would be consistent with the 
fact that tertiary hospitals were reducing beds during this 
time and resettling long-term patients into community-based  
alternatives where they would have a greater chance of  
entering the 2006 study cohort.

In order to asses this we first identified socio-clinical 
predictors of hospitalization in the pooled sample of 1135 
clients. The following factors were statistically significant.

soCio-CliniCal PreDiCTors of hosPiTal DisCharge  (ConTrolling for ClienT Mix) 
(Weighted(1) Logistic Regression on 1135 Clients)

Factor  Odds Ratio(2)  95% CI(3)  P-value

Urban residence 2.0 1.2, 3.4 .006

History of Suicide Attempts 2.1 1.3, 3.5 .004

On Psychotropic Medications 2.5 1.3, 5.0 .006

Psychotic Thought  – Minimal/Absent 
Processes  – Present/Problematic

                   – 
 3.3

 
 1.4, 7.7

 
 .007

Self Care/Basic needs       – Low 
                                          – Moderate 
                                          – High

                   – 
 1.7 
 3.1

 
 1.0, 2.9 
 1.2, 7.7

 
 .051 
 .017

Overall Strengths              – High 
and Resources                  – Moderate 
                                          – Low  

                   – 
 2.4 
 1.8

 
 1.3, 4.6 
 0.8, 40

 

Cohort                               – 2001 
                                          – 2006

                   – 
 1.8

 
 1.1, 2.8

 
 .015

noTes:  
(1) The original sampling plan was stratisfied by age group. Results are appropriately weighted to take account of the stratified sampling design. 
(2) The odds ratio reflects the increased likelihood of an individual with the factor being hospitalized compared to those without the factor. 
(3) The 95% confidence interval provides the plausible range of the odds ratio 95% of the time. Overlapping confidence intervals reflect non-statistically significant differences.
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Clients were more likely to be hospitalized if they: lived  
in an urban setting; had a history of suicide attempts;  
were currently taking psychotropic medications; displayed  
psychotic thought processes (such as bizarre thoughts,  
hallucinations, paranoia, delusions, suspiciousness, obsessive 
thoughts, or repeated thoughts) that were deemed by the  
primary caseworker to be problematic (score of 3 or  
higher on a 9-point problem severity scale); had difficulty 
managing basic self-care needs; or had low personal  
strengths and resources.

1-year hosPiTalizaTion ConTrolling for ClienT Mix 
(Weighted(1) Logistic Regression on 1135 Clients)

Factor  Odds Ratio(2)  95% CI(3)  P-value

Urban residence 2.4  .91, 6.5 .075

History of Suicide Attempts 3.7  1.8, 7.8 .001

On Psychotropic Medications 1.0  .40, 2.6 .991

Psychotic Thought  – Minimal/Absent 
Processes  – Present/Problematic

                   – 
 3.4

 
 1.2, 9.6

 
 .021

Self Care/Basic needs       – Low 
                                          – Moderate 
                                          – High

                   – 
 2.0 
 2.6

 
 .91, 4.9 
 .50, 13.1

 
 .080 
 .256

Overall Strengths              – High 
and Resources                  – Moderate 
                                          – Low  

                   – 
 2.1 
 2.4

 
 .59, 7.7 
 .58, 9.7

 
 .245 
 .230

Cohort                               – 2001 
                                          – 2006

                   – 
 3.0

 
 1.3, 7.1

 
 .01

In order to control for the potentially confounding  
effects of changing client mix on hospital utilization, we 
examined the likelihood of being hospitalized in the first  
year of follow-up while statistically controlled these factors. 
Even after controlling for changes in client mix, the 2006 
Cohort was three times more likely to be hospitalized in  
the first year of follow-up.

noTes:  
(1) The original sampling plan was stratisfied by age group. Results are appropriately weighted to take account of the stratified sampling design. 
(2) The odds ratio reflects the increased likelihood of an individual with the factor being hospitalized compared to those without the factor. 
(3) The 95% confidence interval provides the plausible range of the odds ratio 95% of the time. Overlapping confidence intervals reflect non-statistically significant differences.
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4.4 Days of inPaTienT Care inCreaseD

Days of inpatient hospital care were collected for the  
2001 cohort for six years following their inclusion in  
the study. Fifty-four patients accounted for a total of  
12,395 days, giving an average of 38 days of care per  
inpatient per year.

Days of care doubled between 2002 and 2003; peaked  
in 2006, then declined slightly. Days of care were also  
collected backward from their inclusion in the study for  
the 2006 Cohort reflecting their days of inpatient care  
between 2002 and 2006; then forward for one year,  
reflecting their days of inpatient care for 2007. They  
registered more days of care overall and also showed  
a pattern of increasing days of care between 2002 and 
2005/2006, but then showed a substantial decline.
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summary of results
This study was conducted in Southeastern Ontario  
(LHIN 10). It asked whether community mental health 
clients received more appropriate care and used fewer  
hospital resources following system enhancement funding. 
Two cohorts were followed over time. The 2001 cohort 
pre-dated funding changes and was followed for six years, 
from 2001 to 2007. The 2006 cohort post-dated funding 
enhancements and was followed for one year (until 2007). 
Samples were representative of clients receiving services in 
community mental health programs, excluding those in  
the specialty sector (such as forensic, acquired brain injury,  
geriatric, or addictions) over a three month period from 
August to October.

The study used structured instruments to obtain socio-
clinical and service data from primary care workers who 
knew their clients well. Socio-clinical and problem severity 
data were used to recommend one of five levels of care:  
self management, community care, intensive community 
care, residential care, or inpatient. Service utilization data 
were used to determine if clients received the recommended  
intensity of services. Under-servicing reflected a recommend-
ed level of care that was higher than the actual care received. 
A service match occurred when the recommended level of 
care was equivalent to the level of care received and over-
serving reflected a recommended level of care that was lower 
than the actual care received. 

Hospital utilization data for the Queen’s affiliated teaching 
hospitals (Kingston General Hospital, Hotel Dieu Hospital, 
and Providence Care Mental Health Services) were obtained 
from a specialized registry operated by the Department of 
Psychiatry at Queen’s University. One-year hospitalization 
data for both the 2001 and 2006 cohorts were compared  
for emergency room contacts, number of discharges, and  
number of days of care. In addition, hospital data for the 
2001 cohort were tracked over the full six years of follow-up. 

Almost 19 million dollars were invested in the  
Southeastern Ontario community mental health system 
between 2001 and 2007, reflecting a doubling of resources. 
However, at the time of the follow-up survey, program  
enhancements were still under construction. Consequently, 
we expected to see only small improvements that may  
not have reached statistical significance.
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Key resulTs are as follows:

•	 	Access to the community mental health sector improved 
subsequent to funding enhancements. Community  
programs served an estimated 12% more clients in  
2006 than in 2001 (reflecting approximately 350  
more unique clients). 

•	 	The community mental health sector was better able  
to provide a level of care that matched clients’ needs  
following funding enhancements. As expected,  
the magnitude of change was small (reflecting a 6%  
improvement in service match) and not statistically  
significant. 

•	 	Under-servicing remained a problem. In 2006, almost 
half (43%) received a level of care that was less than the 
optimal and this was particularly problematic for clients 
who were recommended to receive intensive community 
supports, where 71% remained underserviced. 

•	 	Both in 2001 and 2006, approximately 1 in 5 clients  
received a level of care that exceeded the recommended 
level of care. Over-servicing most frequently occurred 
among clients who were recommended for self-managed 
care, where 38% remained over serviced. 

•	 	The largest areas of unmet need in 2006 was for  
social/vocational services.

•	 	The majority of clients (90%) did not use emergency 
room services during the study. Small increases in  
emergency room use occurred, but these were not  
statistically significant.

•	 	The majority of clients (85%) remained in the community 
throughout the entire six years of follow-up. Those  
who were hospitalized were also the clients who had used 
emergency resources. 

•	 	Changes in the socio-clinical characteristics of the cohorts 
did not explain the increases in hospitalization noted.  
After controlling for important predictors of hospitaliza-
tion, the 2006 Cohort remained three times more likely  
to be hospitalized.

Conclusions
This study has demonstrated that the community mental 
health sector in Sotheastern Ontario has expanded access to 
services and has made important progress toward improving 
the match between the level of service delivered and clients’ 
needs. A more targeted and systematic approach (such as 
a common intake protocol) may now be necessary to shift 
resources to client groups that are in greatest need and to 
specific areas of reported high need (for example, vocational 
and social services).

 Clients in the non-specialty community sector are not 
heavy users of emergency or hospital resources. The majority 
are supported in the community without accessing hospital-
based care. Nevertheless, hospital utilization apprears to have 
increased and this seems to be unrelated to socio-clinical 
factors that would predict higher needs for care. Because 
community programs have not fully operationalized all of 
their planned enhancements, further monitoring of this  
situation is in order.
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appendix a – Technical notes
a1. sTuDy Design:  
The study followed two cohorts of community mental health 
clients using hospital administrative data and a deterministic 
linkage procedure based on a unique anonymized identifi-
cation number. The first cohort received services in 2001, 
prior to funding enhancements. The second cohort received 
services in 2006, subsequent to funding enhancements.  
Both cohorts were followed until 2007 giving six and one 
year of follow-up respectively. 

The Phase II component of the study replicated a previ-
ously completed cross-sectional survey and added a follow-up 
component. Care was taken to ensure that all sampling and 
data collection procedures for the 2006 component were 
identical to those used in 2001. The same Principal Investi-
gator conducted both studies. 

a2. saMPling Plan:

Cohorts included a random sample of clients receiving  
services during a three month period (August to October). 
The sample was stratified by three age groups: 16-25  
(50% sampling fraction); 26-65 (10% sampling fraction); 
over 65 (100% sampling fraction).

Programs in the specialty sector (forensic, acquired brain 
injury, children and youth, psycho-geriatric, intellectual  
disabilities), crisis services, and fee-for-service psychiatric 
practices were excluded.

In 2001 thirteen agencies met the study inclusion criteria 
and all agreed to participate. In 2006, eleven agencies met 
the study inclusion criteria and 10 agreed to participate.

Agencies provided an anonymized list of all clients who 
had received services during the study months using a unique 
anonymized identification code that was created from a  
combination of letters of the client’s first and last name 
gender, and date of birth. Using this code, duplicate entries 
(representing clients who had received services from more 
than one agency) were eliminated. In order to maximize the 
quality of data, clients with duplicate entries were assigned 

to the agency that offered the most intensive services on  
the assumption that staff would know the client better.

The number of unique clients comprising the sampling 
frame was 3163 in 2001, and 3447 in 2006. Clients were 
randomly sampled following the stratified plan oulined 
above. Each agency then received a list of clients to include 
in the investigation.

The eligible sample in 2001 was 620. Usable date were 
returned for 525, giving a response  rate of 85%. In 2006, 
the elegible sample size was 715 and the number of usable 
surveys returned was 610, for a reponse rate of 85%.

a3. Measures:

The first measure of interest was ‘service match,’ defined 
as the extent to which clients received a level of care that 
matched their needs. The approach used was developed  
and tested by Durbin et al. and used widely throughout  
the province to assess appropriateness of community  
service provision.2

Two instruments were used to assess service match: 
•	 	The Colorado Client Assessment Record is structured 

inventory that is completed by the client’s primary  
caseworker or other staff member that knows them well.  
It surveys 22 domains pertaining to symptoms, social  
functioning, behaviours, strengths and resources, and  
general health. A standardized algorithm was used to  
identify recommended levels of care considered to  
encompass the optimal level or intensity of services  
based on the client’s socio-clinical profile. Intensity of 
services ranged from self managed care (occasional care), 
community care (weekly support), intensive community 
services (daily support), residential care (residential beds) 
and inpatient care. We adapted the algorithm to reduce 
the number of misclassified clients due to missing data on 
one survey item. Secondly, we adjusted the definition of 
Level 1 (Self-managed care) to exclude clients who, in the 
opinion of the therapist, required regular (weekly or more 

2  Durbin J, Cochrane J, Goering P, Macfarlane D. (2001) needs-based Planning: An Evaluation of a Level-of-Care Planning Model. Journal of Behavioural  
    and  Health Services Research, 28 (1): 67- 80.



frequent) medication management. Seventy-three clients 
were reclassified from Level 1 (self-management) to Level 
2 (weekly) community care as a result of this modification.

•	 	The Supports and Services Inventory captures the level  
of care actually received by clients. It includes 19 standard-
ized items grouped into two domains: six refer to treat-
ment and crisis services (such as medication management, 
assessment/diagnosis, substance abuse programming,  
or crisis intervention). The remaining items refer to  
rehabilitation services and other supports (such as activities 
of daily living, educational services, housing support,  
family supports, etc.). Each item is scored on an intensity 
scale describing the client’s current service use ranging 
from none, to 8 or more times a month. A structured  
algorithm was used to classify clients current service use 
into the same five levels of care.

•	 	Service match was created by comparing the level of  
care recommended from the Colorado Client Assessment  
Record with the level of care received based on the  
Support and Service Inventory. Under-servicing was  
defined as a recommended level of care that was higher 
than to the level of care received, and over-servicing  
was defined as a recommended level of care that was  
lower than that received. Matched care was defined as a  
recommended level of care that was equivalent to the  
level of care received.

Hospital utilization data were collected from an administra-
tive registry operated by the Department of Psychiatry at 
Queen’s University for Queen’s affiliated teaching hospitals 
(Kingston Psychiatric Hospital, Hotel Dieu Hospital, and 
Providence Care Mental Health Services). We collected the 
number of emergency room contacts; the number of hospital 
discharges and the number of days of hospital care for each 
client for each study year.

a4. DaTa ColleCTion anD ManageMenT:

There were a large number of caseworkers involved in data 
collection. We used a train-the-trainer approach with  
vignette ratings to teach key workers from each program  
the logic and use of the study instruments. They functioned 
as the site coordinators for data collection within their  
respective programs and provided the first level quality 
check. A study coordinator provided a second level  
quality check. Surveys with missing or ambiguous items  
were returned for correction and clarification.

Table A-1 summarizes the characteristics of the case-workers 
who provided data to this study by cohort. A larger number 
of case-workers (46% more) participated in the 2006 study 
wave, each of whom completed, on average, slightly fewer 
surveys than workers in the first wave. The majority (60%) 
of workers were university trained. There was a slight shift in 
educational status toward more University trained workers, 
though this was not statistically significant (x2 (3df)=5.14,  
p=.162). The frequency with which clients were seen by their 
workers changed significantly over the two time periods  
(x2 (4df)=14.49, p= 006). The proportion of clients seen on 
an occasional basis declined, whereas the proportion seen 
monthly increased. The recency of the last contact with the 
client prior to the survey remained the same (x2

(2df)=.748, 
p=.69). The majority of caseworkers in the second survey 
wave (81%) reported that they knew their client well or  
very well. Similar data were not collected during the  
first survey wave.
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Table a-1: CharaCTerisTiCs of CaseworKers

Rater Characteristic  2001 Survey  2006 Survey

Completed Surveys  525  610

number of Raters  121  177

Average number of clients rated  4.3  3.4

Range of surveys rated by an individual  1-24  1-23

Type of formal training:       – University 
                                          – College 
                                          – Other 
                                          – none

 56.4% (296) 
 39.0% (205) 
 1.9% (10) 
 2.7% (14)

 59.5% (363) 
 37.0% (226) 
 2.3% (14)
 1.1% (7)

Last contact with client:    – Within the last week 
                                          – Within the last month 
                                          – More than a month ago

 37.6% (172) 
 27.5% (126) 
 34.9% (160)

 39.8% (243) 
 25.4% (155) 
 34.8% (212)

How well they                    – Very well 
knew the client:                  – Well 
                                          – not very well

 not available 
 For the 2001 
 wave

 36.3% (220) 
 44.7% (271) 
 19.0% (115)

a5. DaTa analysis:

In order to adjust for the stratified sampling plan, all analyses 
were weighted by age group to match the study population 
from which they were drawn, making them representative  
for age group.

Weighted contingency table analysis with chi square 
was used to assess associations between categorical factors. 
Weighted poisson regression was used to assess the  
differences between counts (such as emergency room visits, 
or days of care). The Wald x2 and associated p-value from 
the model fit are presented to assess statistical significance. 
Weighted logistic regression was used to assess the possibil-
ity that changing case mix may have caused the increases 
in hospital utilization noted. Odds ratios, 95% confidence 
intervals, and p-values are reported.

a5. eThiCs:

Because this study involved multiple hospitals and angencies, 
ethics and administrative approvals were obtained as follows: 
•	 	Queen’s University – June 2006
•	 	Quinte Hospital Group – February 2007
•	 	Hotel Dieu Hospital – April 2007
•	 	Royal Ottawa Hospital Group – June 2007
•	 	Providence Care Mental Health Services  

– February 28, 2007
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