
 1Mendlowitz A, et al. BMJ Open Quality 2020;9:e000712. doi:10.1136/bmjoq-2019-000712

Open access 

Usage of primary and administrative 
data to measure the economic impact of 
quality improvement projects

Andrew Mendlowitz   ,1,2 Ruth Croxford,3 Laura MacLagan,3 Gillian Ritcey,1 
Wanrudee Isaranuwatchai1,4 

To cite: Mendlowitz A, 
Croxford R, MacLagan L, 
et al. Usage of primary 
and administrative data 
to measure the economic 
impact of quality improvement 
projects. BMJ Open Quality 
2020;9:e000712. doi:10.1136/
bmjoq-2019-000712

Received 23 April 2019
Revised 13 February 2020
Accepted 24 February 2020

1Institute of Health Policy, 
Management and Evaluation, 
University of Toronto, Toronto, 
Ontario, Canada
2Toronto Health Economics and 
Technology Assessment (THETA) 
Collaborative, Toronto General 
Hospital, Toronto, Ontario, 
Canada
3ICES, Toronto, Ontario, Canada
4St. Michael's Hospital, Unity 
Health Toronto, Toronto, Ontario, 
Canada

Correspondence to
Andrew Mendlowitz;  
 andrew. mendlowitz@ mail. 
utoronto. ca

Narrative review

© Author(s) (or their 
employer(s)) 2020. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

Background
In healthcare, quality improvement (QI) 
aims to improve patient outcomes and fight 
inefficiencies.1 2 Inefficiency is associated with 
limited access to care and premature death.3 
QI is not a costless endeavour,1 so healthcare 
providers and decision- makers must quantify 
both potential health and economic impacts 
that result from QI projects.

Economic analysis supports decision- 
makers by estimating the value associated with 
a programme. In QI, this includes studying 
the costs of implementing a project as well as 
evaluating any incremental changes in health-
care costs that occur as a result of the project. 
In tandem with an evaluation of the project’s 
impact on patient and provider outcomes, 
economic analysis provides another value 
dimension. Demonstrating added value can 
further incentivise resourcing for the imple-
mentation of a QI project to decision- makers. 
Despite the potential benefits of performing 
economic analyses on QI projects, little guid-
ance exists on how to empirically evaluate 
their potential costs.4

Primary and administrative data each have 
unique and complementary strengths. Primary 
data, collected during a QI project, measures 
processes and outcomes which are important 
for evaluation, and are often not captured in 
administrative data.5 In contrast, administra-
tive data represents a secondary data source 
which, although routinely collected for 
purposes other than research, can serve as a 
source of readily available information that 
lends itself to further analyses. Primary data 
are collected immediately, without the delays 
inherent in accessing and analysing adminis-
trative data. Administrative data offers link-
able, comprehensive records of health system 
resource utilisation at both the population 
and the individual level,6 and provides a way 
to follow patients over time and outside the 
facility conducting the project. Measures of 

performance (eg, changes in the utilisation of 
healthcare services) can be operationalised to 
quantify the impact of the project. The objec-
tive of this paper is to describe a methodology, 
using administrative and primary data to 
inform measures of economic impact using 
three QI project case studies.

SeTTing and caSe STudieS
The ideaS programme
The IDEAS (Improving and Driving Excel-
lence Across Sectors) programme is an 
evidence- based QI training programme for 
healthcare professionals.5 The programme 
teaches clinicians and administrators QI 
methods so that they can improve the quality 
of patient care. An essential component is a 
team- based applied learning project. Project 
teams identify an issue, develop and imple-
ment a QI project in their own organisation.

The case studies
Three IDEAS projects were selected to illus-
trate the potential for combining primary 
with administrative data to evaluate their 
impact from the healthcare system perspec-
tive. Additional information describing each 
case study can be found elsewhere.7–9

The administrative databases
Health administrative databases cover services 
received by all residents insured under Ontar-
io’s single payer system, including inpatient, 
long- term and ambulatory care.8 These data-
bases allow patients to be followed over time 
and across the continuum of care. Table 1 
contains a list of databases used in the case 
study examples.10 These data sets were 
linked using unique, encoded identifiers and 
analysed at ICES.10 The use of these data is 
authorised under section 45 of Ontario’s 
Personal Health Information Protection Act, 
which does not require review by a Research 
Ethics Board.
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Table 1 Administrative data sources for case study examples

Data source Information

National Rehabilitation Reporting 
System database

 ► Information on patients receiving inpatient rehabilitation services
 ► Includes individuals with limitations due to, among others, stroke, cardiac 
conditions and orthopaedic conditions

 ► Includes information on functional status (activities of daily living, etc) at the time 
of admission and at discharge

Continuing Care Reporting System – 
Long- Term Care database

 ► Records all assessments performed on residents who enter a long- term care 
facility

 ► Assessments are generally performed within 14 days of admission for residents 
expected to stay for at least 14 days, and then quarterly or if the resident’s status 
changes

Registered Persons Database  ► Contains information on all individuals insured by the Ontario Health Insurance 
Plan

 ► Can be used to obtain patient sex and age, as well as place of residence
 ► Postal codes can be used to obtain neighbourhood income quintile (a measure of 
socioeconomic status) and Local Health Integration Network

Discharge Abstract Database  ► Information on all inpatient hospital discharges
 ► Includes reason for hospitalisation, comorbidities and length of time in 
alternativelevel of care

Ontario Health Insurance Plan Physician 
Claims database

 ► Records all physician services reimbursed by the Ontario Health Insurance Plan
 ► Each claim contains a diagnosis code
 ► Diagnosis codes can be used to characterise patients’ health status prior to 
hospital admission

National Ambulatory Care Reporting 
System database

 ► Contains information on all visits to emergency departments in Ontario
 ► Includes the reason for emergency department visit and patient comorbidities

Ontario Drug Benefit database  ► Documents all prescriptions covered by the Ministry of Health and Long- Term 
Care

 ► Includes all prescriptions filled by individuals aged 65 years and older, as well as 
those filled by individuals on social assistance

MeThodS
Five steps were crucial to informing and carrying out the 
economic analyses:

Step 1: identify the research question
Identifying the research question requires collabora-
tion among all relevant stakeholders (ie, QI specialists, 
health economists, front- line healthcare workers and 
managers). The QI project team informs researchers of 
the problems the project addressed, project design and 
the interventions provided. Using this information, a 
structured approach, (eg, the PICO (Population Inter-
vention Comparator Outcome) framework) can be used 
to develop a focussed research question.11

Step 2: identify the appropriate study design
Choosing the study design best suited to answer the 
research question is closely linked to identifying the 
research question. The study design should be appro-
priate and feasible in its ability to assess incremental 
changes following the implementation of a QI project.

For the purpose of economic analysis, two scenarios 
were defined to determine the impact of the QI project: 
(1) a comparable contemporary cohort in which the 
project was not implemented or a historical cohort from 
the same facility; and (2) the cohort exposed to the QI 

project implementation. Population cohorts can be used 
to extrapolate the incremental changes attributed to 
the QI project to measure the potential effect of project 
spread. The proper study design should be able to assess 
the differences between these two scenarios.

Step 3: clarify available data
In cases where primary data was not collected for the 
purpose of economic evaluation, administrative data 
can serve as a potential secondary data source to detect 
changes in healthcare resource utilisation and quantify 
the associated change in expenditures associated with a 
QI project. A combination of primary data collected by 
the QI teams and routinely collected health administra-
tive data held at ICES were used to evaluate the health 
and economic impact associated with each QI project.

Step 4: identify outcomes relevant to health system impact
The project’s performance outcomes were expressed 
in terms of health system impact. Ideal performance 
outcomes include measures available in both the pre- 
project and post- project scenarios identified at either the 
population- level or patient- level.4 Outcomes shown to be 
associated with health service utilisation are ideal targets 
for quantifying the health system impact of QI projects.
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Step 5: quantify the impact in dollar values
As most administrative databases record only service 
delivery, the value of each resource consumed needs to 
be estimated to obtain an estimate of healthcare payer- 
borne costs. Resource- level costing data derived from 
primary data, administrative data or literature estimates 
can all be used.

For the case studies, information in the Ontario admin-
istrative databases allowed estimation of patient- level 
costs.12 The Canadian Institute for Health Information 
developed a case mix methodology which assigns a rela-
tive measure of average resource use, the Resource Inten-
sity Weights (RIW), to each hospital discharge record, 
based on clinical characteristics of a hospital stay.12 The 
cost of hospital stays was estimated by multiplying the 
RIW by the cost per weighted case for the year in which 
the hospitalisation took place.12 Similar case mix methods 
were used to assign costs to inpatient rehabilitation and 
long- term care stays. Micro- level cost data for prescrip-
tion drugs and physician services was obtained from 
the Ontario Drug Benefit Plan (ODB) database and the 
Ontario Health Insurance Plan (OHIP) physician claims 
database, respectively (table 1).10 12

Primary data and literature estimates can also be used 
to derive unit or patient- level costs. Direct costs/revenues 
can be estimated from price lists, fee schedules or records 
of items purchased during a project’s implementation.4 
Literature estimates may also provide costs associated with 
healthcare resources or treatment modalities. These costs 
are year specific and should be inflation- adjusted using 
relevant price indices.4 13 For the case studies, measures 
of health expenditure are reported in Canadian dollars 
(CAD). Between 2015 and 2017, $1 CAD ≈ $0.77 USD or 
0.69 EUR.14

Patient and public involvement
The case study projects outlined below were developed 
with QI coaches, contributors, staff and patient partici-
pants.

reSulTS: caSe STudieS
case study 1: St Joseph’s health centre (Toronto, ontario) 
Patient-centred Falls Prevention project
Step 1: identify the research question
Falls are among the most frequently reported inpatient 
event; estimates of the proportion of patients who expe-
rience a fall range as high as 15%.15 Approximately one- 
third of falls can be prevented by managing patients’ 
underlying fall risk factors and optimising the hospital 
environment.16

The St Joseph’s Health Centre (SJHC) Patient- Centred 
Falls Prevention project focussed on fall prevention in 
their transitional care unit (TCU) through a revamping 
of fall risk assessment screening, creation of patient- 
centred fall prevention plans and coordination of care 
rounds specific to raising awareness around patients at 
higher risk of falling.

The identified outcomes pertinent to understanding 
the potential economic impact of the QI project were: (1) 
hospital resources attributed to an in- hospital fall resulting 
in serious injury; and (2) the reduction in falls resulting 
in serious injury following project implementation.

Step 2: identify the appropriate study design
A matched- cohort design was used to compare two 
scenarios to evaluate the economic impact of the project: 
(1) the SJHC TCU prior to project implementation; and 
(2) the SJHC TCU following implementation. Similar 
scenarios were used to evaluate the potential impact of 
the project being spread across the province of Ontario.

Step 3: clarify available data
The project team used data routinely collected by SJHC, 
consisting of medical records of in- hospital falls resulting 
in serious injury. The team supplemented this by docu-
menting all falls, regardless of severity, over a 9- month 
period prior to project implementation and an 18- month 
period post- implementation.

Step 4: identify outcomes relevant to health system impact
The SJHC’s TCU data recorded a 50% reduction in the 
rate of falls following project implementation. Using 
administrative data, the impact on healthcare resource 
usage was estimated by matching patients with no fall to 
those who experienced fall resulting in serious injury on 
age, sex, comorbidities and reason for hospital admission. 
Matching results indicated an average incremental RIW 
of approximately 3.70 per patient, reflective of health-
care resource usage attributed to the fall. Administrative 
data also provided a province- wide estimate of in- hospital 
falls resulting in serious injury. From 1 April 2010 to 31 
March 2016, 7769 patients in Ontario had an in- hospital 
fall recorded; 65% resulted in a serious injury.

Step 5: quantify the impact in dollar values
Scenario 1 translated to a cost of $11 696 per month pre- 
project implementation. Scenario 2 translated to a cost of 
$5848 per month post- project implementation. Assessing 
the net cost between scenarios estimated that the QI 
project resulted in an average savings of $5848 per month 
for the TCU. Extrapolating to the province- wide estimate 
for falls resulting in serious injury, the project may have 
the potential to avert $8 859 804 annually.

case study 2: kipling acres convalescent care length of 
Stay project
Step 1: identify the research question
Individuals in alternative level of care (ALC) no longer 
require the service intensity provided in the acute care 
setting and are waiting for placement in a more appro-
priate setting. ALC hospital days are considered an inef-
ficient use of hospital resources that could otherwise be 
used for those with acute needs.17 ALC patients have 
created ‘gridlock’ in the system by occupying beds that 
could otherwise be used to admit patients from emer-
gency departments.18 Timely availability of post- discharge 
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services, including beds in long- term care facilities, would 
help address these problems.

The Kipling Acres Convalescent Care Length of Stay 
project focussed on improving resource utilisation and 
efficiency in two areas: (1) streamlining the application 
approval process for convalescent care admission; and 
(2) effective discharge planning with residents, families 
and community partners.

The potential economic impact was predicted using 
outcome measures pertinent to the project’s objectives 
of: (1) initiating a more efficient transfer of patients from 
acute care to convalescent care rather than from acute 
care to inpatient rehabilitation; and (2) reducing costs 
by treating eligible individuals in the convalescent care 
setting rather than in inpatient rehabilitation.

Step 2: identify the appropriate study design
A observational matched- cohort design was used to eval-
uate the economic impact of the project. Differences were 
compared for two scenarios: (1) a current care scenario 
where patients are discharged from ALC to inpatient 
rehabilitation; and (2) patients being discharged from 
ALC to convalescent care.

Step 3: clarify available data
Data regarding the reduction in ALC days associated 
with improved patient intake to convalescent care was 
not collected by the project team and was not available 
in health administrative databases. Therefore, routinely 
collected administrative data was used to measure the 
change in hospital resource utilisation associated with 
usage of convalescent care when compared with inpatient 
rehabilitation. The analysis included patients who were 
candidates for treatment in either care setting. Convales-
cent care patients were matched to inpatient rehabilita-
tion recipients on age, sex, comorbidities and reason for 
hospitalisation.

Step 4: identify outcomes relevant to health system impact
Patients discharged to convalescent care spent an average 
of 8.5 days longer in ALC than those transferred to inpa-
tient rehabilitation. Further, convalescent care patients 
had an incremental RIW of 0.67 per patient compared 
with matched inpatient rehabilitation patients. The 
difference in RIW likely reflected the increased burden 
of ALC stays.

Step 5: quantify the impact in dollar values
Costs of prescription claims and physician visits were 
added to the estimated daily cost of care for patients in 
convalescent care. For inpatient rehabilitation, these 
costs are already included in the hospital’s cost of care. 
Despite being associated with longer patient stays, conva-
lescent care cost, on average, $11 100 less than inpatient 
rehabilitation. Considering the incremental change in 
preceding hospital RIW between convalescent care and 
inpatient rehabilitation, this suggests that by improving 
the efficiency and likelihood of transfer from acute care 
to convalescent care, the project has the potential to 

achieve in- hospital cost- savings estimated at $3800 per 
patient.

case study 3: london health Sciences centre: renal 
Program Body access and independent dialysis project
Step 1: identify the research question
In Ontario, the population incidence rate of end- stage 
renal disease (ESRD) increased from 182.0 per million 
in 2006 to 219.4 per million in 2015, an increase of 20% 
over a 10- year period.19 Two types of dialysis are utilised 
by persons with ESRD: peritoneal dialysis and haemodi-
alysis. In Ontario, in 2015, 75.9% of ESRD patients were 
initially treated using home- based haemodialysis (down 
from 80.4% in 2012), while 21.4% were initially treated 
using peritoneal dialysis (up from 16.8% in 2012).19

The London Health Sciences Centre: Renal Program 
Body Access and Independent Dialysis project focussed 
on improving peritoneal and vascular access for dialysis 
patients and increasing the uptake of independent (ie, 
home- based) dialysis. The project targeted suboptimal 
starting dialysis patients which included new dialysis 
patients who did not initially start on a home- based dial-
ysis modality and implemented a new process for referral 
to vascular surgery, peritoneal dialysis and home haemo-
dialysis consultations.

To assess the potential economic impact, we estimated 
the project’s impact on the uptake of independent dial-
ysis modalities.

Step 2: identify the appropriate study design
An observational cohort study design evaluating patients 
from the following two scenarios was used to evaluate the 
impact of the QI project: (1) prior to project implemen-
tation patients would likely remain on hospital or clinic- 
based haemodialysis; and (2) post project implementa-
tion when patients were able to switch from hospital or 
clinic- based haemodialysis to home- based dialysis treat-
ment (either home- based haemodialysis or peritoneal 
dialysis), if clinically appropriate.

Step 3: clarify available data
The research team collected primary data first- hand from 
January 2015 to September 2016, documenting patients 
who switched from hospital or clinic- based haemodialysis 
to independent dialysis.

Step 4: identify outcomes relevant to health system impact
From January 2015 to September 2016, the interventions 
were provided to 210 individuals who had initiated treat-
ment on hospital or clinic- based haemodialysis. Of those, 
nine switched to independent dialysis.

Step 5: quantify the impact in dollar values
A study conducted by the Toronto Health Economics and 
Technology Assessment (THETA) Collaborative exam-
ined healthcare costs from the perspective of the Ministry 
of Health and Long- Term Care for patients newly initi-
ating long- term dialysis in Ontario.20 Using administra-
tive databases held at ICES, the study estimated the cost 
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of hospital or clinic- based haemodialysis to be $132 889 
per patient in the first year of dialysis. Compared with the 
cost of hospital- based haemodialysis, independent dialysis 
was associated with an estimated cost- savings of $56 068 
and $48 071 per patient for peritoneal dialysis and home- 
based haemodialysis, respectively.

Prior to project implementation, all 210 individuals 
would have likely remained on hospital or clinic- based 
haemodialysis resulting in a healthcare cost of $27 906 690. 
Following project implementation, those switching to 
home- based modalities had an estimated healthcare 
cost of $27 434 066. Therefore, the incremental net cost 
associated with the QI project is an estimated savings of 
$472 642 in the first year of dialysis.

diScuSSion
The three case studies represent examples of estimating 
the economic impact of a QI project using administra-
tive and primary data. In each case, the evaluation was 
tailored to the project’s specific health system impact 
and the data available to measure relevant health system 
performance outcomes.

For the SJHC and Kipling Acres case studies, two 
different methods were used to estimate the economic 
impact of the project using administrative data. In the 
SJHC case study, administrative data allowed for the 
matching of patients to estimate the direct hospital 
resource utilisation costs potentially averted per patient. 
The per patient cost was combined with programme- 
specific performance outcomes to estimate the impact of 
averting falls resulting serious injury. In the Kipling Acres 
case study, administrative data was used to measure the 
cost of care associated with hospital resource utilisation 
pre- discharge and post- discharge treatment in the conva-
lescent care and inpatient rehabilitation settings, gener-
ating estimates of the potential impact of the project in 
improving the transition of patient to a different and 
appropriate care setting.

The London Health Sciences Centre (LHSC) case study 
used primary data and literature estimates (although liter-
ature estimates obtained using Ontario’s administrative 
databases) to evaluate the project’s potential economic 
impact. Project- specific data estimating frequency of 
patient transfers to different treatment modalities were 
costed using literature estimates to obtain a measure of 
the economic impact of the project.

Strengths and limitations
Strengths of this methodology are in the flexibility of 
using readily available administrative and primary data 
to estimate the economic impact of QI projects. This 
method can also lend itself to estimating the economic 
impact accompanying the spread and expansion of a 
project. Since implementation the SJHC fall- prevention 
project, the programme has spread to other departments, 
including SJHC’s Medicine Department where a large 
proportion of patients are at a high risk for falls.21 The 

Kipling Acres team is considering wider- scale adoption in 
other Long- Term Care Homes providing similar services 
throughout the city of Toronto.22 The LHSC Renal 
Program Body Access and Independent Dialysis project 
has already spread to other hospital sites in Ontario.23

Using administrative and primary data to derive esti-
mates of economic impact has potential limitations. The 
described methods are limited by information availability. 
As overhead and implementation costs associated with the 
QI projects were not considered, the economic impact 
may be overestimated. In contrast, because changes in 
productivity associated with improved efficiency were not 
included in the analysis, it is possible that the full impact 
of the projects were underestimated.24 For example, an 
additional improvement achieved by the Kipling Acres 
project was a reduction in the cost associated with patient 
intake, freeing up approximately 240 staff hours each 
year.8 This was not included in the economic evaluation 
as staff hours could not be tracked using administrative 
databases. A further limitation is that the information 
available in administrative databases only allows the esti-
mation of costs from the perspective of the payer. QI may 
also reduce costs and improve care from the perspective 
of the patient and caregivers; or, conversely, cost savings 
from the perspective of the insurer may involve imposing 
additional costs on patients and their caregivers.

Collection and usage of either primary data or 
secondary data such as administrative data may introduce 
their own associated biasses into a study. Primary data 
can be prone to bias associated with collecting data for 
a predetermined purpose.25 In comparison, administra-
tive data may introduce bias due to misclassification, envi-
ronmental influences and data collection processes as a 
result of the information not being specially collected for 
research purposes.25 26 It is important to note that even 
when considering outcomes relevant to economic anal-
yses, it is difficult to assume that the healthcare resource 
usage being quantified and the calculated changes in 
healthcare expenditure are representative of each patient 
being impacted by the QI project.27

As this approach focusses on studying a potential 
economic impact, outcomes of interest were those which 
are quantifiable in monetary values such as health service 
utilisation. Other clinical outcomes are important and 
should be included in further research. Moreover, this 
approach does not represent a comprehensive economic 
analysis but rather a high- level economic analysis to high-
light a potential economic impact. Future work should 
be planned to execute a comprehensive economic 
evaluation.

concluSionS
These case studies demonstrate how the use of admin-
istrative data and primary data can potentially inform 
a QI project’s economic impact. Economic impact can 
be weighed against a QI project’s implementation and 
operating costs, adding estimates of economic value to 
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considerations of improved efficiency, and quality of care, 
thereby emphasising another dimension of a QI project’s 
value to the healthcare system.
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