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Canada has one of the richest sources of coded health 
care data in the world, in part because of its universal 
health care system.1 In the traditional fee-for-service 

payment model, physicians must submit claims for every 
medical service provided to receive remuneration.2,3 Physi-
cian billing claims databases in Canada contain unique 
patient identifiers, physician identifiers and clinical informa-
tion, such as a patient’s diagnosis at the time of a visit.4 
Health administrators, decision makers and researchers use 
these data to examine the trajectory of patient care volume, 
forecast health care budgets, and for disease surveillance and 
related health services research.5–8 Because physicians using 
fee-for-service plans must submit a claim to be paid, it has 
been assumed that this payment system provides relatively 

complete and accurate estimates of the provision of medical 
services. However, this reliance on the fee-for-service pay-
ment mechanism is an often cited source of inefficiency in 
the Canadian health system and works poorly for chronic 
disease management.9

In 2009, over 20% of Canada’s 55 000 physicians received 
some payments for clinical care from an alternative payment 
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Background: There are concerns that alternate payment plans for physicians may be associated with erosion of data quality, given 
that physicians are paid regardless of whether claims are submitted. Our objective was to determine the proportion of claims submit-
ted by physician specialists using fee-for-service and alternative payment plans, and to identify and compare the validity of informa-
tion coded in physician billing claims submitted by these specialists in Calgary. 

Methods: We conducted a survey of physician specialists to determine their plan status and obtained consent to use physicians’ 
claims data from 4 acute care hospitals in Calgary. Inpatient and emergency department services were identified from the Discharge 
Abstract Database for Alberta (Canadian Institute for Health Information) and the Alberta Ambulatory Care Classification System 
database. We linked services to claims by Alberta physicians from 2002 to 2009 by using unique patient and physician identifiers. 
After identifying the proportion of claims submitted, we reviewed inpatient charts to determine the completeness of submissions as 
defined by positive predictive value.

Results: Of 182 physicians who responded to the survey, 94 (51.6%) used fee-for-service plans exclusively and 51 (28.0%) used 
alternative payment plans exclusively. Overall completeness of physician submissions for claims was 91.8% for physicians using fee-
for-service plans and 90.0% for physicians using alternative payment plans. Submission rate varied by medical specialty (surgery: 
92.4% for fee for service v. 88.6% for alternative payment; internal medicine: 94.1% v. 91.3%; neurology: 95.1% v. 91.0%; and pedi-
atrics: 95.1% v. 89.3%). Among claims submitted, the physician accuracies for billing of medical conditions were 87.8% for fee-for-
service and 85.0% for alternative payment.

Interpretation: Overall submission rates and accuracy in recording diagnoses by physicians who used both plans were high. These find-
ings show that the implementation of alternative payment plan programs in Alberta may not have an impact on the quality of physician 
claims data.
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plan.10 Generally, physicians using alternative payment plans 
are specialists (e.g., internal medicine, surgery and pediatrics) 
rather than general practitioners.11 Physicians in alternative 
payment plans are paid a fixed amount of money rather than 
being paid a fee for each medical service they provide. The 
mechanisms for physicians in these plan types, such as salary 
or capitation payment, promise greater control over the levels 
of physician compensation and more efficient use of health 
care facilities.12–14 Unfortunately, alternative payment plans 
typically do not provide financial incentives for physicians to 
submit claims for all their services (i.e., they are not compen-
sated for their time spent submitting claims, referred to as 
shadow billing), which raises concerns about potential data 
erosion because of nonsubmission of shadow billings. This 
gap within the payment models may create potential inequi-
ties in the quality of claims and result in data erosion. The 
impact of incomplete and inaccurate billing submissions is a 
concomitant decrease in the ability to effectively track health 
care service volume and use (e.g., the burden of chronic dis-
eases). Worse still, this creates doubt in the usefulness and 
overall validity of the administrative databases. The occur-
rence and extent of data erosion has important implications in 
the use of these data, including the need to statistically adjust 
for losses in the underestimations of disease burden and bud-
get projections. Finally, given the widespread use of physician 
claims data for research purposes, confidence in the quality of 
these data is critical for their future use in health services and 
population health research.

Our objective was to determine the claim rates of physician 
specialists using alternative payment and fee-for-service plans, 
and to identify and compare the validity of the information 
coded in physician billing claims to these plans submitted by 
physician specialists practising in Calgary. The occurrence 
and extent of data erosion has important implications for use 
of these data, including the need to statistically adjust for 
losses in estimates of disease burden and budget projections. 
Finally, given the widespread use of physician claims data for 
research purposes, confidence in the quality of these data is 
critical for the future of their use in health services and popu-
lation health research.

Methods

Setting
Calgary had a population of 1.2 million people in 2009.15 We 
approached physicians using alternative payment and fee-for-
service plans who were practising at 1 or more of 4 adult and 
pediatric acute care hospitals in Calgary between Jan. 1, 2002, 
and Dec. 31, 2009. Ethics approval for this study was granted 
by the Conjoint Health Research Ethics Board at the Univer-
sity of Calgary, Calgary.

Design
To generate a baseline sample, an online survey of physicians 
in Calgary was conducted to determine their alternative pay-
ment, fee-for-service or blended plan status and to obtain 
consent to use their claims data. Physicians using blended 

plans have both fee-for-service and alternative payment remu-
neration components to their contracts. The survey sample 
population was generated using the list of physicians in the 
College of Physicians & Surgeons of Alberta directory, in 
Scott’s Canadian Medical Directory (2008 edition), and in the 
directories of the clinical departments in the hospitals and the 
University of Calgary. We verified the contact information 
through the current Calgary telephone directory, the Yellow 
Pages and physician contact directories posted on the websites 
of Alberta Health Services, the hospitals and the University of 
Calgary. The following physician specialties were targeted 
because they were thought to offer a mix of alternative pay-
ment and fee-for service plans: intensive care unit, internal 
medicine, neurology and neurosurgery, pediatrics, psychiatry 
and general surgery. We restricted our sample to these spe-
cialties because they were established APP and FFS programs 
and they had a large number of registered physicians in Cal-
gary. We included physicians who were practising in 2009 
and who provided inpatient services at 1 or more of the 4 
acute care hospitals. We excluded general practitioners 
because most were remunerated through fee-for-service plans, 
and medical trainees (i.e., medical students and residents) 
because they do not submit billing claims in general.

We emailed the survey packages to the selected physicians. 
The package included an invitation letter, a consent form and 
a brief, self-administered questionnaire (Appendix 1, available 
at www.cmajopen.ca/content/3/4/E406/suppl/DC1). Respon-
dents could choose to complete the survey online, by email or 
by mail. Three email reminders were sent. The time interval 
between each of the 3 reminders was 3 weeks.

Outcomes and sources of data
Data from the Alberta Discharge Abstract Database and the 
Ambulatory Care Classification System were linked with the 
physician survey by physician unique identifier. In Canada, 
Discharge Abstract Database and inpatient emergency 
department data are coded using a rigorous and standardized 
system. This is because coding professionals already have a 
rich international system of coding standards and education; 
therefore, the Discharge Abstract Database is thought to 
have high-quality and valid health data.16 These data are not 
impacted by physician payment programs. A study evaluating 
physician claims data found high face validity; however, fur-
ther validation work is still needed to assess provincial varia-
tion in the quality of these data.17 We extracted all services 
provided by these physicians from Jan. 1, 2002, to Dec. 31, 
2009. The linked records formed the denominator (i.e., stan-
dard reference; number of services provided by physicians).

We verified the physician unique identifier within the 
Alberta Health Care Insurance Plan Physician Claims Data and 
then linked the extracted Discharge Abstract Database and 
Ambulatory Care Classification System services to Alberta phy-
sician claims from Jan. 1, 2002, to Dec. 31, 2009, by unique 
patient number (i.e., Personal Health Number), service loca-
tion, service date and physician unique identifier to determine 
the numerator (i.e., number of services claimed by physicians). 
In Canada, every citizen is covered by the universal health care 
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system, whether or not they can afford to pay for health care. 
The insurance registry, which is updated regularly, contains the 
name, date of birth, sex and postal code for all individuals eligi-
ble to receive health care services, and is considered a proxy for 
census data. It is considered highly valid. 

Chart review
To assess the validity of submitted claims, 55 physicians (24 
using a fee-for-service plan and 31 using an alternative pay-
ment plan) were randomly chosen for chart review. Charts 
were excluded if they had missing data, did not have corre-
sponding ICD-9 codes to match, were duplicates or were not 
available when requested from health records. Random num-
bers were assigned to each claim within the data set. The 
claims records were then sorted by this random number in 
ascending order. We selected the first 10–19 sorted records 
from each stratum, resulting in a total of 1115 claims records.

Corresponding inpatient charts for the extracted claims 
were located using a combination of the hospital ID, patient 
chart number, Personal Health Number, admission date and 
physician unique identifier. Two chart reviewers underwent 
training in the data extraction process. In the training session, 
the definition of study variables was discussed, and 20 charts 
were reviewed by both of the reviewers together to identify 
any issues involving the interpretation of coding or medical 
terminology. A sample of 30 charts was then reviewed inde-
pendently by both reviewers for consensus agreement. 
Reviewers reached agreement on diagnoses for 29 of the 30 
charts with a κ score = 0.92, which showed almost perfect 
agreement.

Reviewers extracted data independently for evidence of the 
diagnoses submitted in the physician claims through an exam-
ination of the entire chart up to the date of the claim (i.e., 
medical service date). Administrative data are typically coded 
using the World Health Organization’s International Classifi-
cation of Disease. In physician claims, diagnoses during the 
study period were coded using the International Classification 
of Disease, 9th revision (ICD-9), Alberta modification. The 
Physician Claims Database contains up to 3 diagnoses. How-
ever, about 95% of the claims records contain only 1 diagno-
sis. Therefore, we verified the diagnosis coded in the first cod-
ing field. Reviewers recorded the diagnosis and extracted 
additional medical notes from the chart and then determined 
whether there was a match in the chart review with the ICD-9 
diagnosis in the physician claims data.

Statistical analysis
The unit of analysis was the “physician service” provided by par-
ticipants in the survey who consented to data linkage. Descrip-
tive statistics were used to report physician characteristics, sub-
mission rate and validity of the claims diagnosis, by payment 
status, type of service, and medical specialty. We assessed differ-
ences between the 3 payment plans using the χ2 test.

To calculate the claims submission rate, the number of ser-
vices claimed (Alberta Health Care Insurance Plan Physician 
Claims Data) was divided by the number of services provided 
(Alberta Discharge Abstract Database and the Ambulatory 

Care Classification System). Positive predictive values for 
ICD-9 diagnoses submitted by physicians were calculated 
based on the assumption that the chart review data were the 
reference standards. The positive predictive value determined 
the extent to which a diagnosis present in the ICD-9 claims 
data was also present in the chart review data and was used to 
assess the overall validity of the chart review data compared 
with the ICD-9 claims data. 

Results

Of 904 physicians surveyed, 317 consented to have their 
medical services linked to their claims data (35.1% response 
rate). A follow-up questionnaire was sent to the 587 physi-
cians who declined to participate to explore reasons for non-
response. Of those who responded to the follow-up survey 
(n = 63), 44 (69.8%) were males and 19 (30.1%) were females. 
Respondents to this follow-up survey were from the following 
specialties: internal medicine (22, 35.0%), general surgery (18, 
28.6%), neurology/neurosurgery (2, 3.0%), pediatrics (11, 
17.5%) and psychiatry (10, 15.9%). Of the 317 consenting 
physicians, 38.1% were reimbursed by fee for service, 14.1% 
by a partial alternative payment plan and 47.8% by full alter-
native payment plan. 

Of the 317 physicians who responded, we were only able 
to link 182 physician unique identifiers with the Discharge 
Abstract Database and the Ambulatory Care Classification 
System. This was most likely due to a wrong or inaccurate 
physician unique identifier provided by the physician in the 
original survey. Of the 135 physicians who were not linked, 
53 (39.3%) were reimbursed by fee for service, 60 (44.4%) by 
full alternative payment plan and 21 (15.6%) by partial alter-
native payment plan (1 physician did not provide payment 
information). Of the 182 physicians whose data were linked, 
51 (28.0%) used alternative payment, 94 (51.6%) used fee for 
service and 37 (20.3%) used a blended model. Characteristics 
of survey participants are outlined in Table 1.

We analyzed 149 380 services provided by 182 physicians 
(Table 2). The overall submission claims rate was 90.0% for 
physicians reimbursed by alternative payment, 95.6% for 
those reimbursed by a blended payment and 91.8% for those 
reimbursed by fee for service. For the physicians reimbursed 
by fee for service, psychiatry (97.0%) had the highest sub-
mission rate followed by neurology/neurosurgery (95.1%), 
pediatrics (95.1%), internal medicine (94.1%) and surgery 
(92.4%). For the physicians reimbursed by alternative pay-
ment plan, the submission rate varied by specialty with a 
high of 91.3% for internal medicine and a low of 77.0% for 
other specialties. Among physicians reimbursed by alterna-
tive payment plan, the proportion of submitted claims was 
significantly higher when an incentive was provided (93.6% 
v. 89.4%). Submission rate was associated with length of 
practice, but not consistently.

We analyzed the differences in submission rates among 
physicians who changed payment plans from fee for service to 
alternative payment during the study period. The proportion 
of submitted claims decreased significantly from 95.6% before 
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the change to alternative payment to 90.1% after changing to 
alternative payment (Table 3). 

Of the 1115 charts requested for review, 849 were 
included (447 [52.6%] completed by physicians reimbursed 
by fee for service and 402 [47.3%] for those reimbursed by 
alternative payment; Table 4). Overall, FFS physicians reim-
bursed by fee for service had a slightly higher positive predic-
tive value (87.0%) than physicians reimbursed by alternative 
payment (85.8%). For fee-for-service records, psychiatry had 
the highest positive predictive value (100%), followed by sur-
gery (91.0%), pediatrics (82.4%) and internal medicine 
(76.5%). For alternative payment plan records, neurology 
had the highest positive predictive value (93.3%), followed by 
surgery (92.0%), pediatrics (91.0%) and internal medicine 
(81.0%).

Interpretation

Main findings
We analyzed physician claims submitted by Alberta specialists 
for inpatient and emergency department services and found that 
physicians reimbursed by alternative payments plans submitted 
significantly fewer medical service claims than physicians reim-
bursed by fee-for-service plans; however, most services that were 
provided by both groups had claims submitted, and the accuracy 
of the diagnostic coding of these claims was high. 

There was a slight decrease in the overall rate of submis-
sion after implementation of an alternative payment plan; 
however, our results show that physicians using alternative 
payment plans submitted over 90% of their claims that were 
reimbursed by alternative payment (i.e., less than 10% of 

Table 1: Characteristics of physicians involved in the survey, by payment program (n = 182)

Characteristic

No. of physicians 
reimbursed by 

FFS*
(n = 94)

No. of physicians 
reimbursed by 

blended*
(n = 37)

No. of physicians 
reimbursed by 

APP*
(n = 51) p value

Proportion of surveyed physicians 51.6% 20.3% 28.0%

Physician specialty

   Surgery 36 (38.2) 10 (27.0) 6 (11.8)

   Internal medicine 21 (22.3) 9 (24.3) 34 (66.7)

   Neurology/neurosurgery − 2 (5.4) 1 (2.0)

   Pediatrics 7 (7.4) 7 (18.9) 9 (17.6)

   Psychiatry 19 (20.2) 5 (13.5) − −

   Others 11 (11.7) 4 (10.8) 1 (2.0) < 0.001

Are you obligated or recommended to shadow bill?

   Yes, obligated − 23 (62.2) 48 (94.1)

   Yes, it is recommended − 1 (2.7) 2 (3.9)

   No/unsure − 13 (35.1) 1 (2.0) < 0.001

If your program or department has an APP, does it use any type of incentives to promote the use of shadow billing?

   Yes − 3 (8.1) 7 (13.7)

   No − 27 (73.0) 39 (76.5)

   Unsure − 7 (18.9) 5 (9.8) < 0.001

Age, yr

   30–39 29 (30.8) 10 (27.0) 14 (27.4) < 0.001

   40–59 54 (57.4) 27 (73.0) 31 (60.8)

   ≥ 59 11 (11.7) 0.0 6 (11.8)

Sex

   Male 73 (77.7) 28 (75.7) 31 (60.8) < 0.001

   Female 21 (22.3) 9 (24.3) 20 (39.2)

Length of time in practice, yr

   < 5 14 (15.0) 7 (18.9) 10 (19.6) < 0.001

   5–14 39 (41.5) 13 (35.1) 21 (41.2)

   ≥ 15 42 (44.7) 17 (46.0) 20 (39.2)

Note: APP = alternative payment plan, blended = plans with both FFS and APP components, FFS = fee-for-service payment plan.
*Unless otherwise specified.
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claims were either not submitted or lost), and this was a 
smaller proportion of claims lost than was expected. Given the 
hypothesis that physicians using alternative payment plans 
may not be submitting their shadow billing claims, our find-
ings do not support the original hypothesis. The potential for 
data loss with the implementation of alternative payment 
plans seems to be minimal and does not appear to have 
affected the overall completeness and accuracy of claims being 
submitted in Alberta. We had hypothesized that submission 
rates would be close to 100% for FFS physicians reimbursed 
by fee for services plans; however, the rates were closer to 
90%. Possible explanations that could account for the missing 
billing submissions include physicians or administrative staff 
forgetting to submit a claim, rejected claims and inaccurate 
data linkage.

Comparison with other studies
Alberta is one of several Canadian provinces that require physi-
cians reimbursed by alternative payment plans to submit 
shadow bills to account for the services they provide (Alberta 
Health Services: unpublished data, 2011). In addition, many 
provincial alternative payment plans based at teaching hospitals 
use incentive-based programs to motivate physicians to submit 
billings. For example, in some divisions or departments in 
Ontario and Alberta, physicians reimbursed by alternative pay-
ment plans who do not submit the recommended quota of 
shadow billings based on their expected annual patient work-
load face a potential withholding of a portion (e.g., 15%) of 
their annual earnings.18,19 Internal reviews compare physicians’ 
shadow billing submissions for the year with other physicians 
within their specialty with a similar expected workload as part 

Table 2: Physician submission claims rate (services claimed/services provided), by payment plan type

Characteristic

Physicians reimbursed by 
FFS

Physicians reimbursed by a 
blended plan

Physicians reimbursed by an 
APP

p value

No. of 
services 
provided

No. of 
services 
claimed 

(claims rate)

No. of 
services 
provided

No. of 
services 
claimed 

(claims rate)

No. of 
services 
provided 

No. of 
services 
claimed 

(claims rate)

Overall claims 99 208 91 073 (91.8) 22 094 21 122 (95.6) 28 078 25 270 (90.0) < 0.001

Physician specialty

   Surgery 36 797 34 000 (92.4) 3 894 3 629 (93.2) 4 686 4 152 (88.6) < 0.001

   Internal medicine 10 213 9 610 (94.1) 4 440 4 218 (95.0) 11 174 10 202 (91.3) < 0.001

   Neurology/neurosurgery 142 135 (95.1) 169 166 (98.2) 215 195 (90.7) 0.006

   Pediatrics 31 639 30 088 (95.1) 13 530 13 083 (96.7) 11 929 10 653 (89.3) < 0.001

   Psychiatry 3 357 3 256 (97.0) 22 8 (36.4) − −

   Others 17 060 14 006 (82.1) 39 24 (61.5) 74 57 (77.0) 0.002

Are you obligated or recommended to shadow bill?

   Yes − 7 963 7 573 (95.1) 27 373 24 636 (90.0) < 0.001

   No − 14 131 13 382 (94.7) 705 680 (96.4) < 0.001

If your program or department has an APP, does it use any type of incentives to promote the use of shadow billing?

   Yes − 2 828 2 715 (96.0) 3 407 3 189 (93.6) < 0.001

   No − 19 266 18 399 (95.5) 24 671 22 056 (89.4) < 0.001

Physician age, yr

   < 40 33 906 32 312 (95.3) 14 079 13 600 (96.6) 6 829 6 153 (90.1) < 0.001

      40–59 62 770 56 430 (89.9) 7 535 7 060 (93.7) 20 847 18 762 (90.0) < 0.001

   ≥ 60 2 532 2 332 (92.1) 480 460 (95.8) 402 335 (83.3) < 0.001

Sex

   Male 70 109 64 290 (91.7) 17 855 17 069 (95.6) 21 269 18 887 (88.8) < 0.001

   Female 29 099 26 771 (92.0) 4 239 4 048 (95.5) 6 809 6 360 (93.4) < 0.001

Length of time in practice, yr

   < 5 21 211 20 341 (95.9) 834 801 (96.0) 5 773 5 334 (92.4) < 0.001

      5–14 36 668 32 891 (89.7) 16 010 15 370 (96.0) 8 178 7 074 (86.5) < 0.001

   ≥ 15 41 329 37 857 (91.6) 5 250 4 951 (94.3) 14 127 12 841(90.9) < 0.001

Note: APP = alternative payment plan, blended = plans with both FFS and APP components, FFS = fee-for-service payment plan.
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of this process.20 Similarly in Nova Scotia, to ensure complete 
and accurate submission of shadow billing information, the val-
ues of shadow billing data are periodically compared with total 
payments under the physician’s alternative payment plan con-
tract.20 Unfortunately, departmental or provincial incentives 
have received relatively little evaluation.21

Monitoring of shadow billing has the potential to improve 
the quality and completeness of claims submitted by physicians. 
Canadian health agencies and provincial governments are 
beginning to realize the possible risk of data erosion with the 
switch to alternative payment plans and are implementing poli-
cies to adjust for the possible undersubmissions of shadow bills. 

Limitations
Our study has several limitations. We surveyed a small num-
ber of specialists in intensive care, internal medicine, neurol-
ogy, neurosurgery, pediatrics, psychiatry and general surgery 
practising at 1 or more of 4 adult and pediatric acute care hos-
pitals in Calgary between 2002 and 2009. Our findings may 

not be generalizable outside of this specific setting. We sur-
veyed physicians in urban areas, not rural-based physicians. 
However, only a small proportion of specialists are practising 
in rural areas. We focused on inpatient and emergency 
department claims records and did not analyze outpatient 
records. Physicians at private or outpatient clinics may display 
different billing behaviours. Our results may not be generaliz-
able to countries with different health care systems or differ-
ent payment models.

There was a potential for the introduction of response bias 
because of the differential response rates by payment pro-
gram. Although were unable to identify the payment program 
of nonresponders, the proportion of survey respondents reim-
bursed through alternative payment plans is similar to the 
proportion of physician specialists in Alberta reimbursed 
through alternative payment plans.

We calculated only the positive predictive value and did not 
report statistics, such as sensitivity, specificity and negative 
predictive value. In this instance, it is important to note that 

Table 3: Submission claims rates for services provided by physicians whose payment plan changed from fee for service to an 
alternative payment plan (APP)

Characteristic

Pre-APP Post-APP

p value
No. of services 

provided

No. (claims rate) 
of services 

claimed 
No. of services 

provided

No. (claims rate) 
of services 

claimed

Overall claims 20 093 19 209 (95.6) 13 040 11 749 (90.1) < 0.001

Physician specialty

   Surgery 3 313 3 148 (95.0) 1 243 1 167 (93.9) 0.1

   Internal medicine 3 997 3 766 (94.2) 5 400 4 860 (90.0) < 0.001

   Neurology/neurosurgery 166 159 (96.0) 24 23 (96.0) 1.0

   Pediatrics 12 617 12 150 (96.3) 6 373 5 697 (89.4) < 0.001

Table 4: Comparison of physician-submitted claims with diagnoses recorded on patient charts (n = 849), by positive predictive 
value (PPV)

Physician characteristic

Charts filled out by physicians 
reimbursed by FFS 

n = 447

Charts filled out by physicians 
reimbursed by APP 

n = 402

p value
No. of claims 
submitted* PPV, %

No. of claims 
submitted* PPV, %

Overall 389 87.0 345 85.8 < 0.001

Physician specialty

   Surgery 240 90.0 11 92.0 < 0.001

   Internal medicine 91 76.5 176 81.0 < 0.001

   Neurology/neurosurgery – – 82 93.2 –

   Pediatrics 28 82.4 76 91.0 < 0.001

   Psychiatry 30 100 – – –

Note: APP = alternative payment plan, FFS = fee-for-service payment plan. Claims were submitted by 182 unique physicians.
*We did not report PPVs for other specialties, such as intensive care unit physicians, hospitalists and psychiatrists.
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the positive predictive value does not necessarily reflect 
whether the patient truly had the condition or disease in ques-
tion when they visited their physician; it reflects only what was 
recorded in the physician billing claim or what the physician 
wrote down as the patient’s reason for the visit. It shows that 
the proportion of services provided by physicians was billed. 
We did not assess predictors of nonsubmission because of a 
lack of statistical power. Models that predict or screen physi-
cians who are less likely to submit shadow billing should be 
developed in the future. The model will be helpful for promot-
ing the submission of billing claims among targeted physicians. 

Conclusion and implications for practice and future 
research
Our analyses showed that overall claims submission rates for 
physicians reimbursed by both methods were high, as was the 
validity of diagnostic coding. This suggests that, contrary to 
popular belief, implementation of alternative payment plan 
programs in Alberta may not have an impact on the quantity or 
frequency of physician claims submitted. Because Alberta uses 
shadow-billing incentive programs, future research is needed to 
determine if incentive programs should be considered in other 
provinces or nationally to preserve the overall quality of physi-
cian claims data. In addition, there should be continuing vigi-
lance with respect to completeness and frequency of physician 
claims submitted, regardless of the payment system.
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