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Abstract
Background: The Provincial Transfer Authorization Centre (PTAC) was established as a part of the
emergency response in Ontario, Canada to the Severe Acute Respiratory Syndrome (SARS) outbreak in
2003. Prior to 2003, data relating to inter-facility patient transfers were not collected in a systematic
manner. Then, in an emergency setting, a comprehensive database with a complex data collection process
was established. For the first time in Ontario, population-based data for patient movement between
healthcare facilities for a population of twelve million are available. The PTAC database stores all patient
transfer data in a large database. There are few population-based patient transfer databases and the PTAC
database is believed to be the largest example to house this novel dataset. A patient transfer database has
also never been validated. This paper presents the validation of the PTAC database.

Methods: A random sample of 100 patient inter-facility transfer records was compared to the
corresponding institutional patient records from the sending healthcare facilities. Measures of agreement,
including sensitivity, were calculated for the 12 common data variables.

Results: Of the 100 randomly selected patient transfer records, 95 (95%) of the corresponding
institutional patient records were located. Data variables in the categories patient demographics, facility
identification and timing of transfer and reason and urgency of transfer had strong agreement levels. The
10 most commonly used data variables had accuracy rates that ranged from 85.3% to 100% and error rates
ranging from 0 to 12.6%. These same variables had sensitivity values ranging from 0.87 to 1.0.

Conclusion: The very high level of agreement between institutional patient records and the PTAC data
for fields compared in this study supports the validity of the PTAC database. For the first time, a
population-based patient transfer database has been established. Although it was created during an
emergency situation and data collection is dependent on front-line medical workers, the PTAC data has
achieved a high level of validity, perhaps even higher than many purpose built databases created during non-
emergency settings.

Published: 06 October 2006

BMC Health Services Research 2006, 6:129 doi:10.1186/1472-6963-6-129

Received: 12 December 2005
Accepted: 06 October 2006

This article is available from: http://www.biomedcentral.com/1472-6963/6/129

© 2006 Robinson et al; licensee BioMed Central Ltd.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
Page 1 of 7
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17026763
http://www.biomedcentral.com/1472-6963/6/129
http://creativecommons.org/licenses/by/2.0
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/about/charter/


BMC Health Services Research 2006, 6:129 http://www.biomedcentral.com/1472-6963/6/129
Background
Patient transfers between health care facilities are an
essential component of any health care system. Inter-facil-
ity patient transfers occur for routine to urgent reasons.
For example, transfers are arranged for imaging studies,
clinic appointments, or specialized treatment. In the prov-
ince of Ontario, Canada with its population of twelve mil-
lion there are approximately half a million inter-facility
patient transfers annually.

Despite the great volume of patient movement due to
inter-facility transfers, these movements were not tracked,
monitored or documented in a systematic manner. The
Severe Acute Respiratory Syndrome (SARS) outbreak in
Ontario in 2003 necessitated the surveillance of patient
movement activities. Although there are many reasons for
the spread of SARS between hospitals in the Toronto area,
inter-facility patient transfers have been shown to be, in
part, responsible for spread during the first and second
wave of the outbreak [1,2].

The Provincial Transfer Authorization Centre (PTAC) was
operational within days of the Ontario Ministry of Health
and Long-Term Care suspending all patient inter-facility
transfers. Established during a public health emergency
and fully operational on April 1, 2003, PTAC continues to
authorize, monitor and document all patient transfers in
Ontario [3]. The PTAC receives between 1,100 and 1,500
transfer authorization requests each day. The PTAC was
established as part of the emergency response to the SARS
outbreak to monitor patient movement in the Ontario
health care system. As part of its due diligence to protect
the health of the public, in February 2004 the Ontario
government announced that PTAC would become a per-
manent part of the provincial health care system.

Before 2003, data relating to inter-facility patient transfers
were not collected in a systematic manner. For the first
time in Ontario, population-based data for patient move-
ment between health care facilities are available. The
PTAC database stores patient information for every inter-
facility patient transfer and transfer request regardless of
approval status. The PTAC is believed to be the largest
population-based patient transfer database in existence.

The data contained in the PTAC database offer a chance to
examine inter-facility patient transfers comprehensively at
the provincial level for the first time. There are very lim-
ited population-based studies of inter-facility patient
transfers. Understanding the dynamics of these transfers
will provide the foundation to better quantify the impact
patient transfers have on the health care system and
patient care, including their heavy cost burden.

Administrative data is being used more extensively in
health services research. The validation of these databases
is an important step in determining the quality of their
data before they are used for research purposes. There are
various approaches to data validation and these are high-
lighted in the medical literature [4-13]. This paper
employs a gold standard, the institutional patient record,
in the validation process. As such, the validation of the
PTAC database will include accuracy levels for variables
being validated and sensitivity measures.

Methods
Inter-facility patient transfer authorization process
There are several steps in the Ontario inter-facility patient
transfer authorization process. First, the sending facility is
required to complete a patient transfer authorization
form. Health care facilities are encouraged to dedicate
individuals to receive training from the PTAC on proper
completion and submission of the transfer forms to
ensure consistency. Front-line medical workers, usually
nurses, complete the transfer authorization forms. The
forms can be completed in paper format and faxed or
online via a secure website. Once the transfer authoriza-
tion form has been submitted to the PTAC, a medical deci-
sion algorithm is used to process the request. Research
found that the medical decision algorithm used by PTAC
had a very high sensitivity and high specificity during the
Toronto SARS outbreaks [14]. When a transfer request is
approved, it is assigned a transfer authorization number.
The sending facility then books the transfer with the
appropriate transfer service. If a transfer request does not
pass the decision algorithm, it is reviewed by the PTAC
on-call physician. The physician may override the algo-
rithm, particularly in cases of medical necessity. The infor-
mation contained in the completed PTAC transfer form is
then entered into the PTAC database.

The PTAC database
Shortly after PTAC implementation, a dedicated database
was created in a matter of days to archive all patient trans-
fer requests. The PTAC database now captures all data
fields contained in the patient authorization form and the
unique transfer authorization number, if the transfer is
approved.

From a research perspective, the PTAC database contains
the data necessary to perform epidemiologic studies,
based on patient demographic and clinical information
that could not be accomplished previously. The PTAC
captures all requests for inter-facility patient transfers,
including private transfers that are not routinely captured
by Emergency Medical Systems, the National Ambulatory
Care Reporting System, or hospital discharge data.
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Sampling process for validation
The validation process included selecting a random sam-
ple of 100 patient transfer records from the PTAC data-
base and comparing these records to the institutional
patient record for the transferred patient from the sending
healthcare facility. The sample was selected based on the
sending facility location.

A stratified random sample of 10 health care facilities was
chosen in the Greater Toronto Area (GTA) and the process
was completed to ensure sampling from high and low vol-
ume sending facilities, academic and non-academic cen-
tres and nursing home or long-term care facilities. At each
of the 10 selected facilities, 10 randomly selected patient
transfers occurring between June 1, 2004 and August 31,
2004 were selected for comparison during this validation
process. A total of 100 patient transfers were examined.

The GTA was selected due to its availability of a large vari-
ety of health care facilities, its high volume of inter-facility
patient transfers, and the fact that the PTAC was imple-
mented in response to a GTA-based health care emer-
gency.

Healthcare facilities were stratified into 8 categories: large,
medium and small transfer volume teaching hospital;
large, medium and small transfer volume community
hospital; or medium and small transfer volume nursing
home/long term care facility. Large transfer volume facili-
ties referred to facilities that transferred more than 1,000
patients to another facility in a single year. Small transfer
volume facilities referred to facilities that transferred less
than 400 patients to another facility in a year and medium
volume senders between 400 and 999 patient transfers
(Table 1).

Once the 10 GTA facilities were identified according to the
transfer volume selection criteria, 10 random patient
transfers were selected within the sample timeframe using
a random number generator. The PTAC record for each
patient transfer was then compared to the institutional
patient record of the sending facility for that patient.
Twelve variables were collected and then compared for
agreement.

Sample size calculation
A sample of 100 was selected because it would allow
detectable differences in error rates between the PTAC
forms and the institutional patient records as small as
10% with 95% confidence. The validation sample size
was calculated based on an estimate of 400,000 inter-
facility patient transfers per year. Sample size calculations
were performed using EpiInfo (version 3.3.2; CDC,
Atlanta).

Validation process
The institutional patient record has been used extensively
as a gold standard to validate external databases. For the
validation of a patient transfer database, the institutional
patient record is the only data source that contains patient
information from the same time period. The institutional
patient record, therefore, was chosen as the gold standard
for the validation.

There is also extensive literature on the quality of admin-
istrative data and the validation processes to ascertain
their quality. Most of the validation processes contain
level of accuracy measures, as well as, sensitivity analyses.
In keeping with these methodologies, this validation
study will present these measures.

Table 1: Stratification of healthcare facilities

Number of 
transfers (during 
the sample period)

Representation of 
total number of 
transfers during 
entire study period

Ideal relative 
number of facilities 
to be sampled (out 
of 10)

Total number of 
facilities in sampling 
frame

Number of 
teaching facilities to 
be sampled

Number of 
community 
facilities to be 
sampled

Number of nursing 
homes/long term 
care facilities to be 
sampled

Large volume 
senders (more 
than 1,000 patient 
transfers during 
the sample period)

50% 5 20 2 2 0*

Medium volume 
senders (between 
400 and 999 
patient transfers 
during the sample 
period)

21% 2 11 1 1 1

Small volume 
senders (between 
1 and 399 transfers 
during the sample 
period)

29% 3 152 1 1 1

*No available facilities
Page 3 of 7
(page number not for citation purposes)



BMC Health Services Research 2006, 6:129 http://www.biomedcentral.com/1472-6963/6/129
A single researcher (VR) conducted the entire chart review
eliminating errors stemming from multiple abstractors.
The PTAC record was compared to the institutional
patient record for each patient from the sending facility.
Taking the patient record from the sending facility as the
gold standard, the PTAC report fields were compared to
the institutional patient record and all corresponding data
fields were assessed for their accuracy. The sending facility
institutional patient record, instead of the patient record
from the accepting facility, was selected as the gold stand-
ard because it is at that point during the transfer that the
data contained in both sources should be identical.

Data variables to be validated included patient last name,
first name, age, sex, sending facility, receiving facility,
medical supervision during transfer, transfer service
employed, whether the transfer was emergent, urgent or
non-urgent, transfer status and the primary reason for the
transfer. The two free text variables, primary reason for
transfer and transfer service, were deemed to be an exact
match with the PTAC form if the information was consist-
ent with the institutional patient record. If a detailed
account of the transfer was not present in the institutional
patient record, then an exact match could not be deter-
mined.

The variables were divided into four categories: facility
identification and timing of transfer; patient demograph-
ics; transfer supervision and service; and reason and
urgency of transfer. Table 2 summarizes the data fields on
the PTAC form that are common with the institutional
patient record.

Since the institutional patient record was taken as the gold
standard, level of accuracy and sensitivity measures are the
most appropriate validation processes. Accuracy levels
were calculated using accuracy rates. Accuracy rate refers
to the number of times a variable from the PTAC database
matches the variable in the institutional patient record
exactly divided by the sample size. Error rate refers to the
number of times a variable from the PTAC database does
not match the institutional patient record exactly divided
by the sample size. The accuracy and error rate numerators
do not include missing data. Missing data was examined
separately.

The sensitivity was calculated to evaluate the accuracy of
each variable when compared to the institutional patient
record. Sensitivity accounts for agreement and disagree-
ment levels when compared to the gold standard together
in one measure.

Results
Of the 100 institutional patient records sought in this val-
idation process, 95 (95%) were located. The remaining 5
could not be located by the institutions' medical records
departments. For all 5 missing medical records, there was
a record of the patient having been at the institution on
the date of the transfer through electronic medical record
systems, but the physical paper medical record that con-
tained all the data necessary for the validation was missing
and declared lost by the institution.

Three out of the four data variable categories had strong
accuracy rates and sensitivity measures. Facility identifica-
tion and timing, demographics and reason and urgency of

Table 2: List of PTAC data fields to be validated

Field Description

Facility identification and timing of transfer
Sending facility Health care facility sending the patient
Receiving facility Health care facility receiving the patient
Date of transfer Date of the patient transfer

Patient demographics
Last name Last name of transfer patient
First name First name of transfer patient
Sex Sex of transfer patient
Age Age of the patient

Transfer supervision and service
Medical supervision during the transfer Whether medical supervision is required during the transfer (Y/N)
Transfer service Service employed to complete the patient transfer (free text)

Reason and urgency of transfer
Emergent/urgent/non-urgent Was the patient transfer emergent, urgent or non-urgent?
Transfer status Approval status for transfer (Y/N)
Primary reason Primary reason for transfer (free text)
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transfer categories all had variables with high rates of
accuracy. One variable category was not consistently used
– the category of transfer supervision and service. The var-
iables medical supervision and transfer service were miss-
ing 80% of the time from either the PTAC form,
institutional patient record or both. Medical supervision
and transfer service were rarely recorded in the institu-
tional patient record.

Accuracy rates for all 12 variables ranged from 17.9% to
100%. Disregarding the category of transfer supervision
and service, the remaining 10 variables had very strong
accuracy rates that ranged from 85.3% to 100%. Corre-
sponding error rates ranged from 0 to 8.4%. The highest
error rate was for the last name variable (Table 3).

Sensitivity was calculated for all of the variables. The
results are contained in Table 4. All variables had strong
sensitivity values ranging from 0.92 to 1.0.

Discussion
Before any data source can be used with confidence, it
should be validated against a gold standard. In this case,
the gold standard was the institutional patient record
from the sending facility and it was compared to a com-
pleted PTAC form for an inter-facility patient transfer.
95% of the institutional patient records were located for
validation. Consistently used data variables (10) had very

high agreement rates (85.3% to 100%). These variables
also had strong sensitivity values (0.92 to 1.0).

The data variable categories of facility identification and
timing, demographics and reason and urgency of transfer
all had variables that had consistently strong accuracy
rates and sensitivity values.

The highest overall error rate (8.4%) was for the last name
variable and this was almost always due to spelling or
typographical errors.

When 12 matching data variables from the PTAC forms
and the institutional patient records were compared, one
variable category was not consistently used. Medical
supervision and transfer service information was hardly
ever recorded in the institutional patient record and it was
often absent from the PTAC record as arrangements for
the actual transfer are usually made subsequent to
approval for the patient transfer from PTAC. As a result,
these data variables had low agreement rates and high
rates of missing data. These variables, however, performed
well during the sensitivity analysis demonstrating that
when the variables were in fact used that the data in the
PTAC record matched the data in the institutional patient
record.

Table 3: Accuracy and error results

Variable Accuracy rate (%), 
(95% CI)

Error rate (%) Missing data

Missing from 
PTAC (%)

Missing from 
institutional patient 

record (%)

Missing from 
both (%)

Facility identification and timing
Sending facility 100.0, (100.0–100.0) 0.0 0 0 0
Receiving facility 91.6 (87.9–95.2) 3.2 0 5.3 0
Date of transfer 85.3 (83.0–87.5) 1.1 0 13.7 0

Demographics
Last name 91.6 (86.0–97.2) 8.4 0 0 0
First name 95.8 (91.7–100.0) 4.2 0 0 0
Sex 94.0 (90.1–97.3) 3.2 3.2 0 0
Age 91.0 (79.6–93.1) 1.1 5.3 0 0

Transfer supervision and service
Medical supervision 17.9 (13.2–22.6) 1.1 9.5 22.1 49.5
Transfer service 20.0 (15.5–24.5) 1.1 6.3 21.1 51.6

Reason and urgency of transfer
Emergent/urgent/non-
urgent

90.5 (90.5–90.5) 0.0 0 9.5 0

Transfer status 90.5 (90.5–90.5) 0.0 0 9.5 0
Primary reason 95.8 (92.9–98.7) 2.1 0 2.1 0
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Accuracy rates for the other 10 variables were strong. The
sensitivity values for the variables were also strong ranging
from 0.87 to 1.0. The strong positive results from all of
these measures of association demonstrate that there is a
high level of validity for the PTAC data.

Despite a reliance on data capture from diverse sources,
namely front-line medical workers, and its establishment
during a healthcare emergency, the PTAC database still
achieves high levels of accuracy. As a result, the PTAC
database can be used as a legitimate data source for popu-
lation-based research. This paper also presents a unique
example of using institutional patient records as a gold
standard to validate an external database.

Conclusion
The very high level of accuracy between institutional
patient records and the PTAC data for fields compared in
this study indicate data contained in the PTAC database
are valid. Future research plans for the PTAC database
include modelling the relationship of the spread of dis-
ease to patient movement among hospitals using Monte
Carlo simulation, the linking of patient transfer data to
hospital outcome databases and other data sources and
modelling patient movement throughout the healthcare
system.
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