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Applied Research & Evaluation Services (ARES) is the scientific division of the 

AHS Primary Health Care program. ARES is comprised of a team of applied research scientists 

and senior analysts with expertise in evaluation, medical and health services research, 

measurement, advanced analytics, health information management, quality improvement, and 

geographic information science. 

We provide applied scientific expertise to primary care initiatives for the purpose of ensuring that 

primary health care strategies, planning, standards, programs, and services are informed by 

best evidence. This involves the development of new knowledge, methods, and tools, as well as 

the application of scientific principles and methods across all business stages ranging from 

conceptualization through to design, implementation, evaluation, and interpretation. Key 

functions include: 

Conduct scientific studies in primary health care priority areas in collaboration with our key 

stakeholders and partners. 

Provide scientific methods advice to primary care researchers, quality improvement 

specialists, operations, and planning to advance the delivery of primary health care. 

Promote and advance evidence informed decision making through applied research, quality 

improvement, measurement, advanced analytics, and evaluation. 

Build capacity in primary health care for applied research, quality improvement, 

measurement, advanced analytics, evaluation, and data literacy.  

How to Contact Us 

Do you have questions for the ARES team? Please email your inquiries to: 

ARES.Request@ahs.ca 

Citation 

To reference this document, please use the following citation: 

Applied Research and Evaluation Services. AIM Analytics – Question 1: Does Improving TNA 

have an Impact on Patient Volume? Calgary, Alberta, Canada:  

Applied Research and Evaluation Services; April, 2019 
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Disclaimer 

The health information used for data analysis is being disclosed in compliance with the Health 

Information Act, Freedom of Information and Protection of Privacy Act, Alberta Health Services policies, 

standards and guidelines, and is intended for public use for general reference. 

The presented health information is classified as non-identifying under section 1(1) (r) of the Health 

Information Act (HIA) and disclosed to non-custodians as authorized under section 32(1) of the HIA. 

Pursuant to section 32(2) of the HIA, notification must first be made to the Information and Privacy 

Commissioner of Alberta (780-422-6860) if the presented health information is to be used for data 

matching. 

This study is based in part on data provided by Alberta Health. The interpretation and conclusions herein 

are those of the evaluators and do not necessarily represent the views of the Government of Alberta. 

Neither the Government of Alberta nor Alberta Health express any opinion in relation to this analysis.  
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LIST OF ACRYONYMS 

 

GP – General Practitioner 

PCN – Primary care networks 

TNA – Third Next Available appointment 
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EXECUTIVE SUMMARY 

 

This report was generated to determine if improving the time between a patient requesting an appointment 

with a physician and obtaining that appointment has any impact on the weekly volume of patients. The 

weekly third next available (TNA) of 746 primary care physicians was linked to their weekly volume. 

Although TNA was a significant predictor of weekly volume, its impact was fairly negligible (an improvement 

of five days would result in one additional weekly patient encounter. The main predictor of weekly volume 

was the number of days the physician worked each week. 
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SECTION 1. OVERVIEW: QUESTIONS AND DATA SOURCES  

The third next available (TNA) appointment is a quality improvement measure used to infer the time in days 

between a patient’s request for an appointment with a physician and when the appointment is actually 

booked. The third next available appointment is used rather than the first or second next available as it is 

considered to be more sensitive to true appointment availability; the first and second available 

appointments are often attributed to cancellations or other unexpected events (1, 2). 

In May of 2016, the toolkit outlining the process for collecting TNA as one of the schedule B indicators was 

sent to PCNs from Alberta Health(3). Although the proposed indicator was a high level metric to understand 

how many PCN physicians were measuring TNA to infer their delay, there was a future expectation that the 

measurement would lead to improving access for physician appointments.  

In 2016, five high functioning primary care teams located in Alberta were interviewed to better understand 

their experience with measuring TNA appointments in their clinics. Two of these teams were located in the 

South Zone, with the rest located in the Edmonton Zone. All five teams participated in an Alberta AIM 

collaborative at some point prior to 2015 and had been measuring TNA for several years. The physicians 

participating in these interviews saw the value with improving their TNA measure as it meant their patients 

could access their services when needed. However, there was some anxiety when seeing empty 

appointment slots in their schedule when TNA improved to same day or next day (4, 5). Would the 

improvement in TNA lead to a loss in clinic revenue and have an adverse impact on the business? 

The purpose of this study was to determine if the weekly volume of patients seen by a physician changes if 

the physician’s TNA improves, worsens, or does not change over time. 
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SECTION 2. METHODOLOGY  

 

The AIM online measurement tool database was accessed to retrieve the TNA measurements for short 

appointments. A line-by-line extract of TNA for short appointments was obtained. The extract contained the 

GP ID, Facility ID, TNA measure, and date of TNA measure. Starting on January 6, 2015 and ending on 

June 25, 2017, a sequence number from 1 to 129 was assigned to each week. A week was defined from 

Tuesday to the following Monday because TNA is recommended to be recorded on Tuesday to minimize 

interruption in the measure due to statutory holidays.  

A GP-Facility ID was computed to ensure the GP ID was always associated with a specific Facility ID. This 

step ensured the capture of those physicians who were measuring TNA for short appointments in more 

than one facility during the study period. 

Cohort Development 

The TNA measurement period was defined as the number of weeks between the first TNA value and the 

last TNA value by each GP-Facility ID. The physicians measuring in specific facilities were stratified into the 

following groups: 

1) 2.5 years (129 weeks) 

2) 2 to 2.5 years (104 to 128 weeks) 

3) 1.5 to 2 years (78 to 103 weeks) 

4) 1 to 1.5 years (52 to 77 weeks) 

5) 0.5 to 1 year (26 to 51 weeks) 

Within each measurement period, the number of weeks were counted where a TNA measure was recorded. 

Only those physicians who had a measure in at least 75% of the measurement weeks were included in the 

cohort. 

TNA Changes within the Measurement Period 

A linear regression of each physician’s TNA value was performed. All physicians who had a statistically 

significant negative coefficient were categorized as having a decreasing TNA (improving), those with a 

statistically significant positive coefficient were categorized as having an increasing TNA (worsening), and 

those where the coefficient was not statistically significant were categorized as having no change in their 

TNA. 

Volume Data 

The weekly volume for each physician in the cohort was calculated from Physician Claims. To account for 

visits where multiple claims may have been submitted during one office visit, one visit was defined as the 

same patient who encountered the same physician in the same facility on the same day. The total number 

of visits for sequence weeks 1 to 129 was group by the GP-Facility ID. The number of days a GP worked in 
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each facility each week was calculated. A day was defined as a GP submitting a billing code in the same 

facility on a day. The number of days for each week was tabulated. The maximum number of days for each 

week was 7. 

The GP-Facility ID and sequence number were used to append the TNA values for the short appointments 

to the weekly volume data. The resulting table contained the short TNA value, weekly volume, number of 

days worked per week, cohort, and direction of the TNA changes (increase, decrease, or no change). A 

stepwise linear regression for each cohort was performed to understand the effect the TNA value for a short 

appointment, number of days worked each week, and direction of TNA change had on the weekly volume 

of patients. 

Statistical Analysis 

A series of step-wise multiple regressions were performed to determine if the number of days the 

physicians worked each week, and the TNA value for short appointments could statistically predict the 

physician’s weekly volume within each of the cohort groups. 

The average TNA value for short appointments and the volume of weekly visits in the first and last month of 

measurement were calculated. Paired t-tests were performed between the average first month and average 

last month to determine the relative rate of change of TNA and weekly volume within the cohorts.  
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SECTION 3. RESULTS 

 

1,106 GP-Facility IDs had at least one short TNA measure recorded from January 2015 to the end of June 

2017 and were extracted from the AIM online measurement tool. 746 physicians met the criteria for 

inclusion in this analysis. The following is a breakdown of the number of physicians in each cohort (had a 

TNA measurement at least 75% of time in each measurement period: 

1)  2.5 years (129 weeks)    N = 70 

2)  2 to 2.5 years (104 to 128 weeks)   N = 95 

3)  1.5 to 2 years (78 to 103 weeks)   N = 140 

4)  1 to 1.5 years (52 to 77 weeks)   N = 186 

5)  0.5 to 1 year (26 to 51 weeks)   N = 255 

 

All 746 physicians 

The paired t-tests between average TNA for the first month and the average TNA for the last month for the 

entire physician population showed no statistical difference, t(745)=-1.3, p=0.18, with both time periods 

having an average TNA of approximately 7 to 8 days. When controlling for the TNA directionality derived 

from the linear regressions, the physicians who improved their TNA over the study period decreased on 

average from 10 to 4 days, t(157)=6.6, p<0.001, whereas those physicians who increased their TNA did so 

on average from 8 to 16 days, t(103)=-7.8, p<0.001. Those physicians who did not have a statistically 

significant change in their TNA had an average TNA of approximately 5 to 6 days, t(483)=-2.8, p=0.09. 

Figure 1 illustrates the mean TNA values for the first and last month of measurement by TNA directionality 

for all physicians who met the inclusion criteria. 
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Figure 1: Comparison between the mean weekly TNA of the first month and last month of measurement separated by TNA 

directionality. All physicians who met the inclusion criteria are included in the chart. Each bar indicates the mean and 

standard error of the mean for each time point, and the asterisks (*) points out a statistically significant change between the 

two time points. For all physicians with a TNA directionality that increased, the number of days for a patient to book an 

appointment with nearly doubled, whereas the physicians with a TNA directionality that decreased, had an improvement in 

access by almost one week. 

The paired t-tests between average weekly volume for the first month and the average weekly volume for 

the last month for the entire physician population showed no statistical difference, t(745)=-0.4, p=0.68, with 

both time periods have an average weekly volume of approximately 85 visits per week. When controlling for 

the TNA directionality derived from the linear regressions, the physicians who improved their TNA over the 

study period did not show a change in their weekly volume, t(157)=-1.6, p=0.105, nor did those physicians 

who increased their TNA, t(103)=2.2, p=0.064, nor the physicians who did not have a statistically significant 

change in their TNA, t(483)=-1.0, p=0.34). Figure 2 illustrates the mean weekly volume for the first and last 

month of measurement by TNA directionality for all physicians who met the inclusion criteria. 

 

Figure 2: Comparison between the mean weekly volume of the first month and last month of measurement separated by TNA 

directionality. All physicians who met the inclusion criteria are included in the chart. Each bar indicates the mean and 

standard error of the mean for each time point. Weekly volume between the two time points did not change regardless of the 

change in TNA over the time period.  

A multiple regression demonstrated that for all 746 physicians, the total days and the TNA value for short 

appointments could statistically predict the physician’s weekly volume, F(2,52752)=21004.59, p<0.0001, 

with both variables account for 44.3% of the explained variance in weekly volume. Beta coefficients for the 

two predictors were number of days worked each week ẞ = 23.68, t=192.91, p<0.001; and TNA value for 

short appointments ẞ=-0.28, t=-18.44, p<0.001. The addition of the TNA direction of change were added to 

the model, but it did not change the amount of explained variance in the weekly volume (R2 = 44.5%). 

Relative to the physician who had no change in their TNA direction, those where the TNA decreased 
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ẞ=2.26, t=4.67, p<0.001; and those where the TNA increased ẞ=6.75, t=11.89, p<0.001 were statistically 

significant, but they did not change the amount of explained variance in the weekly volume 

[F(2,52750)=10567.54, p<0.0001). 
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Cohort Analysis 

Physicians with a Measurement Period of 2.5 years (129 weeks) 

The paired t-tests between average TNA for the first month and the average TNA for the last month for the 

physicians in this cohort (n=70) showed no significant change (from 4 to 7), t(69)=-3.0, p<0.005. When 

controlling for the TNA directionality derived from the linear regressions, the physicians who improved their 

TNA over the study period decreased on average from 10 to 4 days, t(6)=4.6, p<0.005, whereas those 

physicians who increased their TNA did so on average from 3 to 15 days, t(14)=-3.6, p<0.005. Those 

physicians who did not have a statistically significant change in their TNA had an average TNA of 

approximately 4 to 5 days, t(47)=-1.5, p=0.138. Figure 3 illustrates the mean TNA values for the first and 

last month of measurement by TNA directionality for all physicians in this cohort. 

 

Figure 3: Comparison between the mean weekly TNA of the first month and last month of measurement separated by TNA 

directionality for physicians with a measurement period of 129 weeks (2.5 years). Each bar indicates the mean and standard 

error of the mean for each time point, and the asterisks (*) points out a statistically significant change between the two time 

points. For all physicians with a TNA directionality that increased, the number of days for a patient to book an appointment 

with nearly tripled, whereas the physicians with a TNA directionality that decreased, access improved by about 6 days.  

 

The paired t-tests between average weekly volume for the first month and the average weekly volume for 

the last month for this cohort (n=70) showed no statistical difference, t(94)=0.8, p=0.406, with both time 

periods have an average weekly volume of approximately 103 visits per week. When controlling for the TNA 

directionality derived from the linear regressions, the physicians who improved their TNA over the study 

period did not show a change in their weekly volume, t(6)=1.7, p=0.145, nor did those physicians who 

increased their TNA, t(14)=2.1, p=0.053, nor the physicians who did not have a statistically significant 

change in their TNA, t(47)=-0.04, p=0.971). Figure 4 illustrates the mean weekly volume for the first and last 

month of measurement by TNA directionality for all physicians in this cohort. 
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Figure 4: Comparison between the mean weekly volume of the first month and last month of measurement separated by TNA 

directionality for physicians with a measurement period of 129 weeks (2.5 years). Each bar indicates the mean and standard 

error of the mean for each time point. Weekly volume between the two time points did not change regardless of the change in 

TNA over the time period. 

A multiple regression demonstrated that for all 70 physicians, the total days and the TNA value for short 

appointments could statistically predict the physician’s weekly volume, F(2,8507)=3481.66, p<0.0001, with 

both variables account for 45% of the explained variance in weekly volume. Beta coefficients for the two 

predictors were number of days worked each week ẞ = 29.18, t=72.57, p<0.001; and TNA value for short 

appointments ẞ=-0.97, t=-14.58, p<0.001. The addition of the TNA direction of change were added to the 

model, but it did not change the amount of explained variance in the weekly volume [F(2,8505)=1742.65, 

p<0.0001, R2 = 45.0%]. Relative to the physicians with had no change in their TNA direction, those were 

the TNA decreased ẞ=3.75, t=2.21, p<0.05 was statistically significant. Those physicians where the TNA 

increased throughout their measurement period was not statistically significant ẞ=0.19, t=0.14 relative to 

the physicians with no change in their TNA.  
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Physicians with a Measurement Period of 2 to 2.5 years (104 to 128 weeks)  

The paired t-tests between average TNA for the first month and the average TNA for the last month for the 

physicians in this cohort (n=95) showed no statistical difference, t(94)=-1.4, p=0.152, with both time periods 

have an average TNA of approximately 8 to 10 days. When controlling for the TNA directionality derived 

from the linear regressions, the physicians in this cohort who improved their TNA over their measurement 

period decreased on average from 11 to 6 days, t(21)=1.7, p<0.05, whereas those physicians who 

increased their TNA did so on average from 8 to 13 days, t(16)=-2.4 p<0.05. Those physicians who did not 

have a statistically significant change in their TNA had an average TNA of approximately 8 days, t(55)=-1.1, 

p=0.062. Figure 5 illustrates the mean TNA values for the first and last month of measurement by TNA 

directionality for all physicians in this cohort. 

 

Figure 5: Comparison between the mean weekly TNA of the first month and last month of measurement separated by TNA 

directionality for physicians with a measurement period of 2 to 2.5 years (104 to 128 weeks). Each bar indicates the mean and 

standard error of the mean for each time point, and the asterisks (*) points out a statistically significant change between the 

two time points. For all physicians with a TNA directionality that increased, the number of days for a patient to book an 

appointment increased by 5 days, whereas the physicians with a TNA directionality that decreased, access improved by 

about 5 days. 

The paired t-tests between average weekly volume for the first month and the average weekly volume for 

the last month for this cohort (n=95) showed no statistical difference, t(94)=-1.5, p=0.152, with both time 

periods have an average weekly volume of approximately 82 visits per week. When controlling for the TNA 

directionality derived from the linear regressions, the physicians who improved their TNA over the study 

period did not show a change in their weekly volume, t(21)=-0.3, p=0.794, nor the physicians who did not 

have a statistically significant change in their TNA, t(55)=-0.33, p=0.743). Those physicians who increased 

their TNA, had a statistically significant decrease in their weekly volume over time t(16)=2.2, p<0.05, from 
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101 weekly visits to 80. Figure 6 illustrates the mean weekly volume for the first and last month of 

measurement by TNA directionality for all physicians in this cohort. 

 

Figure 6: Comparison between the mean weekly volume of the first month and last month of measurement separated by TNA 

directionality for physicians with a measurement period of 2 to 2.5 years (104 to 128 weeks). Each bar indicates the mean and 

standard error of the mean for each time point, and the asterisks (*) points out a statistically significant change between the 

two time points. For all physicians with a TNA directionality that increased, the weekly volume of patient visits decreased by 

about 20 visits. 

A multiple regression demonstrated that for all 95 physicians, the total days and the TNA value for short 

appointments could statistically predict the physician’s weekly volume, F(2,10560)=3630.50, p<0.0001, with 

both variables account for 40.7% of the explained variance in weekly volume. Beta coefficients for the two 

predictors were number of days worked each week ẞ = 22.07, t=80.54, p<0.001; and TNA value for short 

appointments ẞ=-0.15, t=-5.18, p<0.001. The addition of the TNA direction of change were added to the 

model, but it did not change the amount of explained variance in the weekly volume [F(4,10558)=1859.54, 

p<0.0001, R2 =41.3%]. Relative to the physicians who had no change in their TNA direction, the weekly 

volume was significantly impacted by those where the TNA decreased, ẞ=-3.03, t=-2.86, p<0.005; and 

those where the TNA increased ẞ=10.44, t=8.85, p<0.001. 
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Physicians with a Measurement Period of 1.5 to 2 years (78 to 103 weeks) 

The paired t-tests between average TNA for the first month and the average TNA for the last month for the 

physicians in this cohort (n=140) showed no statistical difference, t(139)=0.91, p=0.364, with both time 

periods have an average TNA of approximately 6 days. When controlling for the TNA directionality derived 

from the linear regressions, the physicians who improved their TNA over the study period decreased on 

average from 9 to 4 days, t(44)=4.1, p<0.001, whereas those physicians who increased their TNA did so on 

average from 7 to 12 days, t(15)=-1.42, p<0.05. Those physicians who did not have a statistically significant 

change in their TNA had an average TNA of approximately 5 days, t(78)=-1.79, p=0.078. Figure 7 illustrates 

the mean TNA values for the first and last month of measurement by TNA directionality for all physicians in 

this cohort. 

 

Figure 7: Comparison between the mean weekly TNA of the first month and last month of measurement separated by TNA 

directionality for physicians with a measurement period of 1.5 to 2 years (78 to 103 weeks). Each bar indicates the mean and 

standard error of the mean for each time point, and the asterisks (*) points out a statistically significant change between the 

two time points. For all physicians with a TNA directionality that increased, the number of days for a patient to book an 

appointment increased by 5 days, whereas the physicians with a TNA directionality that decreased, access improved by 

about 5 days. 

The paired t-tests between average weekly volume for the first month and the average weekly volume for 

the last month for the entire physician population showed no statistical difference, t(139)=-0.06, p=0.951, 

with both time periods have an average weekly volume of approximately 87 visits per week. When 

controlling for the TNA directionality derived from the linear regressions, the physicians who improved their 

TNA over the study period did not show a change in their weekly volume, t(44)=-0.64, p=0.525, nor did 

those physicians who increased their TNA, t(15)=1.2, p=0.258, nor the physicians who did not have a 

statistically significant change in their TNA, t(78)=-0.71, p=0.482). Figure 8 illustrates the mean weekly 

volume for the first and last month of measurement by TNA directionality for all physicians in this cohort. 
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Figure 8: Comparison between the mean weekly volume of the first month and last month of measurement separated by TNA 

directionality for physicians with a measurement period of 1.5 to 2 years (78 to 103 weeks). Each bar indicates the mean and 

standard error of the mean for each time point. Weekly volume between the two time points did not change regardless of the 

change in TNA over the time period. 

A multiple regression demonstrated that for all 140 physicians, the total days and the TNA value for short 

appointments could statistically predict the physician’s weekly volume, F(2,11888)=3837.45, p<0.0001, with 

both variables account for 39.23% of the explained variance in weekly volume. Beta coefficients for the two 

predictors were number of days worked each week ẞ = 22.04, t=83.65, p<0.001; and TNA value for short 

appointments ẞ=-0.46, t=-12.22, p<0.001. The addition of the TNA direction of change were added to the 

model, but it did not change the amount of explained variance in the weekly volume [F(4,11886)=2010.58, 

p<0.0001, R2 =40.4%]. Relative to the physician who had no change in their TNA direction, the weekly 

volume was significantly impacted by those where the TNA decreased ẞ=7.29, t=7.76, p<0.001, and those 

where the TNA increased ẞ=19.55, t=14.34, p<0.001. 
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Physicians with a Measurement Period of 1 to 1.5 years (52 to 77 weeks) 

The paired t-tests between average TNA for the first month and the average TNA for the last month for the 

physicians in this cohort (n=186) showed no statistical difference, t(185)=0.16, p=0.873, with both time 

periods have an average TNA of approximately 8 days. When controlling for the TNA directionality derived 

from the linear regressions, the physicians who improved their TNA over the study period decreased on 

average from 12 to 5 days, t(39)=3.0, p<0.01, whereas those physicians who increased their TNA did so on 

average from 9 to 20 days, t(21)=-4.3, p<0.001. Those physicians who did not appear to have statistically 

significant change in their TNA had an average TNA of approximately 7 days, t(123)=-1.34, p=0.182. Figure 

9 illustrates the mean TNA values for the first and last month of measurement by TNA directionality for all 

physicians in this cohort. 

 

Figure 9: Comparison between the mean weekly TNA of the first month and last month of measurement separated by TNA 

directionality for physicians with a measurement period of 1 to 1.5 years (52 to 77 weeks). Each bar indicates the mean and 

standard error of the mean for each time point, and the asterisks (*) points out a statistically significant change between the 

two time points. For all physicians with a TNA directionality that increased, the number of days for a patient to book an 

appointment increased by 11 days, whereas the physicians with a TNA directionality that decreased, access improved by 

about 1 week. 

The paired t-tests between average weekly volume for the first month and the average weekly volume for 

the last month for the physicians in this cohort (n=186) showed no statistical difference, t(185)=-0.17, 

p=0.867, with both time periods have an average weekly volume of approximately 75 visits per week. When 

controlling for the TNA directionality derived from the linear regressions, the physicians who improved their 

TNA over the study period did not show a change in their weekly volume, t(39)=-1.20, p=0.237, nor did 

those physicians who increased their TNA, t(21)=0.46, p=0.648, nor the physicians who did not have a 

statistically significant change in their TNA, t(123)=0.91, p=0.848). Figure 10 illustrates the mean weekly 

volume for the first and last month of measurement by TNA directionality for all physicians in this cohort. 
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Figure 10: Comparison between the mean weekly volume of the first month and last month of measurement separated by 

TNA directionality for physicians with a measurement period of 1 to 1.5 years (52 to 77 weeks). Each bar indicates the mean 

and standard error of the mean for each time point. Weekly volume between the two time points did not change regardless of 

the change in TNA over the time period. 

A multiple regression demonstrated that for all 186 physicians, the total days and the TNA value for short 

appointments could statistically predict the physician’s weekly volume, F(2,11828)=5428.34, p<0.0001, with 

both variables account for 47.86% of the explained variance in weekly volume. Beta coefficients for the two 

predictors were number of days worked each week ẞ = 22.53, t=101.01, p<0.001; and TNA value for short 

appointments ẞ=-0.09, t=-3.71, p<0.001. The addition of the TNA direction of change were added to the 

model, but it did not change the amount of explained variance in the weekly volume [F(4,11826)=2725.53, 

p<0.0001, R2 =48.0%]. Relative to the physician who had no change in their TNA direction, the weekly 

volume was impacted by those physicians with a decreasing TNA ẞ=-4.60, t=-4.95, p<0.001, but not by 

physicians with a TNA that increased over the measurement period ẞ=-0.71, t=-0.58. 
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Physicians with a Measurement Period of 0.5 to 1 year (26 to 51 weeks) 

The paired t-tests between average TNA for the first month and the average TNA for the last month for the 

physicians in this cohort (n=255) showed no statistical difference, t(254)=-0.46, p=0.644, with both time 

periods have an average TNA of approximately 8 days. When controlling for the TNA directionality derived 

from the linear regressions, the physicians who improved their TNA over the study period decreased on 

average from 9 to 3 days, t(43)=6.2, p<0.001, whereas those physicians who increased their TNA did so on 

average from 9 to 19 days, t(32)=-0.4, p<0.001. Those physicians who did not appear to have statistically 

significant change in their TNA had an average TNA of approximately 7 days, t(176)=-0.18, p=0.860. Figure 

11 illustrates the mean TNA values for the first and last month of measurement by TNA directionality for all 

physicians in this cohort. 

 

Figure 11: Comparison between the mean weekly TNA of the first month and last month of measurement separated by TNA 

directionality for physicians with a measurement period of 0.5 to 1.0 years (26 to 51 weeks). Each bar indicates the mean and 

standard error of the mean for each time point, and the asterisks (*) points out a statistically significant change between the 

two time points. For all physicians with a TNA directionality that increased, the number of days for a patient to book an 

appointment increased by 10 days, whereas the physicians with a TNA directionality that decreased, access improved by 

about 6 days. 

The paired t-tests between average weekly volume for the first month and the average weekly volume for 

the last month for the physicians in this cohort (n=255) showed no statistical difference, t(254)=-1.72, 

p=0.086, with both time periods have an average weekly volume of approximately 75 visits per week. When 

controlling for the TNA directionality derived from the linear regressions, the physicians who improved their 

TNA over the study period did not show a change in their weekly volume, t(43)=-1.71, p=0.095, nor did 

those physicians who increased their TNA, t(32)=-0.35, p=0.727, nor the physicians who did not have a 

statistically significant change in their TNA, t(176)=-1.03, p=0.030). Figure 12 illustrates the mean weekly 

volume for the first and last month of measurement by TNA directionality for all physicians in this cohort. 
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Figure 12: Comparison between the mean weekly volume of the first month and last month of measurement separated by 

TNA directionality for physicians with a measurement period of 0.5 to 1.0 years (26 to 51 weeks). Each bar indicates the mean 

and standard error of the mean for each time point. Weekly volume between the two time points did not change regardless of 

the change in TNA over the time period. 

A multiple regression demonstrated that for all 255 physicians, the total days and the TNA value for short 

appointments could statistically predict the physician’s weekly volume, F(2,9957)=5615.76, p<0.0001, with 

both variables account for 53.0% of the explained variance in weekly volume. Beta coefficients for the two 

predictors were number of days worked each week ẞ = 24.79, t=94.74, p<0.001; and TNA value for short 

appointments ẞ=-0.31, t=-7.59, p<0.001. The addition of the TNA direction of change were added to the 

model, but it did not change the amount of explained variance in the weekly volume [F(4,9959)=2980.72, 

p<0.0001, R2 =54.5%]. Relative to the physicians who had no change in their TNA direction, the weekly 

volume was impacted by those physicians where the TNA decreased ẞ=19.81, t=18.05, p<0.001, or 

increased ẞ=3.31, t=2.67, p<0.01. 

 

 

 

 

 

 

 

 



Page 23 of 26 

 

SECTION 4. SUMMARY OF FINDINGS 

 

Overall, two-thirds of the physicians measuring TNA for short appointments from January 2015 to June 

2017 were eligible for inclusion in this analysis. The remaining third had either been measuring for less than 

6 months or did not have enough TNA values recorded within their measurement period (i.e. were 

measuring less than 75% of the time). Of the 746 physicians who were included, the majority (67%) had a 

TNA directionality that did not change over time, and remained at 5 days. Interestingly, the remaining 

physicians had a starting TNA value of approximately 9 days, with some decreasing that value to 

approximately 4 days and another group increasing the number of days the patient had to wait for an 

appointment by approximately 1 week. Regardless of whether a change occurred within the TNA value over 

time, the weekly volume of visits did not change.  

The TNA value was a significant predictor of the weekly volume, but its impact was negligible. More 

specifically, for every 1 day decrease in TNA, the weekly volume for a physician increased by -0.2. In other 

words, an improvement in TNA by 5 days would result in one more patient the physician would see within 

one week. This is in contrast to the other significant predictor of number of days worked; in this case, for 

each additional day the physician worked, the weekly volume would increase by 28.  

The 746 physicians were placed into 1 of 5 measurement periods, split into 6-month increments. 

Regardless of the length of the measurement period and whether the directionality of TNA increased, 

decreased, or didn’t change, the weekly volume of visits was not altered. The one exception was the 

physicians who increased their TNA over the 2 to 2.5 year time periods; these physicians did show a 

decrease in their weekly volume when comparing the first month to the last month. However, the TNA 

increase for these physicians was due to a decrease in the number of days they worked from the start of 

the measurement period to the end.  
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SECTION 5. LIMITATIONS  

 

It should be noted that the weekly volume data was calculated from the Alberta Health Practitioner Claims 

data. Encounters to primary care interdisciplinary team members and out of pocket fees (e.g. Driver’s 

Medicals) are not captured in this data source, and are therefore not included in the calculated value. 
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