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Abstract
Background: Physicians face intrinsic tensions when practicing medicine; therefore, extrinsic factors that could affect
distress, such as payment methods, need to be assessed. The study objectives were to: compare levels of distress by
payment method, identify factors predicting distress in a two-level regression model, and explore interactions between
predictors of distress and payment method.
Methods: A cross-sectional study was conducted among physicians in the Saskatoon Health Region, Saskatchewan.
Physicians completed a pre-tested questionnaire about their distress. Analysis of variance was used to compare distress
levels of physicians paid by fee-for-service (FFS), alternative payment plans (APPs), and blended methods. A mixed
linear regression model was built to predict distress with geographical area of practice as the random component.
Demographics, workload, complexity of patients, payment method, career satisfaction, and practice profile were the
independent variables. The interactions between payment method and predictors of daily distress were evaluated.
Results: A total of 382 physicians participated (response rate = 48.1%). Response bias was tested and found to be
negligible. In the multivariable analysis, payment method was a predictor of distress which interacted with the proportion
of complex cases. Lower levels of distress were found among physicians who had more than 75% of patients with complex
conditions and were paid by APPs, compared to those paid by FFS and blended methods. Career satisfaction was found to
be an important predictor. Nine percent of the outcome variation was explained by geographic area of practice.
Conclusions: Payment method is a predictor of distress when adjusting by confounders, interacting with proportion of
complex cases. APPs may promote provision of care for patients with complex conditions. Career satisfaction can be
considered a protective indicator of distress. Practice environment influences distress experienced by physicians.
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1 Introduction
Health care professionals experience greater risk for burnout than other human service occupations [1, 2], and critical care
environments are the most stressful [3, 4]. Other professionals such as teachers, lawyers, social workers, psychologists are
Published by Sciedu Press
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also at risk of emotional exhaustion because relationships of trust are formed between providers of service and clients [2].
The distress faced by physicians and nurses is of ultimate legal responsibility over outcomes and pressures from high
workloads [5-7]. Medical doctors are at a higher risk for burnout in comparison to individuals in other non-medical
professions [1], and high stress among physicians affects well-being of these health professionals and quality of care
provided to patients [8-13].
Physicians face intrinsic and unalterable tensions when practicing medicine due to working within an emotionally-charged
environment, dealing with suffering and fear [8, 14]. The practice of medicine has repetitive and unavoidable daily distresses
which are particularly evident in certain areas of care (e.g., intensive care units, emergency, and operating rooms) [1, 9].
Medical errors tend to occur when practitioners face intense physical and mental exhaustion [15], and physicians are
stressed when the quality of care is not as good as it could be [16]. Deterioration of physician-patient relationship [13, 17],
increases in the amount of tests ordered [8, 13], and increases in the likelihood of medical errors [13, 17] have been observed
among highly stressed physicians.
In Europe and North America, about a quarter of physicians suffer from high levels of stress [10, 11]. In Canada, about 40%
of physicians feel stressed at least once a week, emergency physicians and surgeons are specialists experiencing the
highest levels of distress [9], and burnout and stress are commonly reported among family practitioners [9, 12]. Declines in
clinical autonomy, increases in workloads, organizational changes, practice restrictions, and career dissatisfaction have
been identified as added sources of stress in medical practice [8, 13, 17, 18]. Governmental budget constraints to control rising
system costs are further sources of stress since physicians experiencing changes to their workload have to find ways to
access services and resources for the care of their patients [19]. In privately funded health care systems, interventions by
health insurance companies restrict the autonomy and income of physicians, potentially affecting the quality of care [8].
These factors increase the inherent daily distress of medical practice, perpetuating a vicious circle of strain and stress.
Furthermore, among different organizational and system changes, shifts in the way that physicians are paid have been
suggested as sources of strain that might increase distress that physicians experience in their daily practice [10].
Since the introduction of Medicare in Canada, physicians have been traditionally paid by provincial/territorial
governments through fee-for-service (FFS) schemes [20]. A considerable proportion of the increase in the health care
expenditures has been attributed to FFS payment for physicians [21]. Alternative payment plans (APPs) have been
introduced, including salaries, capitation, sessional and blended schemes with FFS across Canada. During the last decade,
APPs have doubled their share among all payment methods for physicians [22, 23]; notwithstanding, there is disagreement
about the impact of APPs on the distress levels of physicians. Among Canadian family practitioners, no association was
reported between stress and type of remuneration [12]. In the United Kingdom (UK), salaried physicians experienced less
stress in carrying out management tasks than non-salaried practitioners [24]; however, higher stress levels were identified in
the UK after the implementation of a specific contract which aimed to promote multidisciplinary teamwork [25].
The impact of payment schemes on the levels of stress among physicians requires considering confounding variables, such
as practice features and allocation of time to academic and administrative duties. Consequently, the objectives of this study
were to: 1) compare distress levels of physicians among FFS, APPs, and blended schemes, in an unconditional analysis; 2)
identify payment method and other factors predicting daily distress of physicians in a multi-level regression model,
considering confounders which could affect associations; and 3) explore interactions between predictors of daily distress
and payment method for practicing medicine.

2 Methods
2.1 Study design
A cross-sectional study was conducted in the Saskatoon Health Region (SHR), Saskatchewan, Canada, in 2011, by the
MERCURi Research Group at the University of Saskatchewan. The SHR is the largest health authority of the province,
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including rural and urban areas, providing health care to about one third of the population of Saskatchewan, from primary
services to specialized care, in an academic medical complex consisting of multiple health care organizations [26].
In this study, all physicians practicing in the region received a comprehensive questionnaire asking about daily levels of
distress, practice settings, working hours, workload, payment method, and demographics. Physicians eligible to participate
in the study were medical doctors on the list of practitioners in the SHR and who were practicing at the time of the study;
those physicians who were on a leave of absence or in a residency program were not eligible to participate in the study.
Applying the Dillman Method [27], eligible physicians received a cover letter, a questionnaire, and a prepaid return
envelope by post inviting them to participate in the study. An on-line option to participate was also offered by e-mail.
Three reminders followed the initial invitation. In addition, a one-page questionnaire was attached to the last reminder in
order to test non-response bias. The Behavioral Research Ethics Board of the University of Saskatchewan and the SHR
provided ethical and operational approvals, respectively.
Table 1. Questionnaire to measure daily distress of physicians used in the present study
How frequently do you:
Have workdays which are so busy that you
are physically exhausted at the end of the
day?
Have such demanding workdays that you are
emotionally drained at the end of the day?
Suffer from fatigue due to working late nights
and/or nights?
Express impatience when people do not
respond to requests as quickly as they should
have?
Express anger when people at work make
mistakes?
Have workdays when you can devote enough
time to all of your patients?
Feel frustrated accessing facilities/services
for patients?
Feel depressed because of the death or serious
illness of a patient?
Feel that your work has desensitized your
feelings/ emotions?
Experience frustration dealing with
demanding patients?
End up doing tasks which you think are
outside of your responsibilities?
Cancel a personal or social activity in order to
meet work commitments?
Experience conflict between responsibilities
at work and at home?
Feel that you can concentrate on the tasks that
should be done?
Feel that you are in control of your
day-to-day working activities?
Feel confident that you have been able to do
your work at a high standard of care?
How would you rate your level of stress?
Published by Sciedu Press
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2.2 Measures
The Daily Distress measure developed by Lepnurm, Lockhart, and Keegan [9] was used. This measure evaluated the
concepts of fatigue and reaction, identifying those practitioners who need more time off than a weekend, those with
feelings of frustration and desensitization, and those who are at risk of burnout [9]. The distress measure had one overall
question of distress and 16 items all scored on 7 point scales from never to daily (see Table 1). Levels of daily distress
experienced by physicians were standardized by summing the items and dividing by 16, yielding standardized scores
ranging from a minimum 1.00 to a maximum of 7.00.
As independent variables, physicians were asked about the number of patients seen per week, proportion of patients seen
with complex medical/social conditions, number of hours worked per week, and time spent on patient care, academic, and
administrative activities. Physicians were asked about their payment methods for medical practice, capturing proportions
of payments received by FFS and APPs. Then, payment methods were classified in three groups: paid only by FFS or
APPs, and paid by blended schemes of FFS and APPs. In addition, levels of career satisfaction of physicians were
measured using a 16-item questionnaire previously tested among Canadian physicians [28].

2.3 Statistical analyses
The reliabilities of the measures were confirmed using Cronbach’s alpha coefficients of internal consistency [29]. A
Pearson correlation coefficient was computed between reported overall levels of stress and standardized distress levels.
One-way analysis of variance (ANOVA) was used to compare standardized scores of daily distress according to payment
method as an unconditional evaluation. Also, ANOVAs and T-Tests were used to identify the main factors affecting daily
distress of physicians.
Multivariable analysis
Since several variables might act as confounders in the relationship between payment method and daily distress levels, a
multivariable analysis was required to identify predictors of distress and the role of payment method as a predictor in this
model. Also, given that distress of physicians could be clustered by geographical area of practice within the SHR (distress
of physicians practicing in rural areas might be more similar than those practicing in urban areas, or distress of those in
deprived areas of the city could be more alike, as well as the distress experienced by those working within the same
hospitals, clinic, and medical centers), a multiple-level model was built to account for individual (fixed portion) and
unmeasured environmental factors (random component). Thus, the first three postal code characters – Forward Sortation
Area (FSA) – of physicians’ mailing addresses were used in the random portion of the model. The FSA was considered as
a geographical proxy to account for the influence of environment on daily distress. Age, gender, specialty group, career
satisfaction, regular working hours per week, number of weekends on call, number of patients per week during regular
hours and on call, proportion of patients with complex conditions, time devoted to academic and administrative activities,
practice setting, and payment method were considered as independent variables in the fixed portion of the model.
First, a null model was built to evaluate clustering of the outcome using the intra-class correlation coefficient (ICC) =
σ2μ/(σ2μ+σ2ε) [30], where σ2μ is the variance at the FSA level and σ2ε is the variance at the individual level. Unconditional
analyses were performed for each independent variable. The assumption of linearity between the outcome and the
independent variables was checked with a quadratic term for the continuous independent variables to decide whether to
include them as continuous or categorical variables. Then, the backward method was used in the model building process.
Excluded variables were tested as confounders. Interactions between payment method and predictors of daily distress were
also evaluated. Using the final model, mean predicted values were computed and depicted for interacting variables.
Residuals for the cluster and individual levels were evaluated. Analyses were performed in STATA 12 and the model
building was carried out using the xtmixed procedure, at a 5% level of significance.
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3 Results
From the 794 eligible physicians, 382 doctors completed the questionnaire, corresponding to a 48.1% response rate.
Geographically, participants had their offices distributed among 12 FSA within the SHR (on average, 31.8 physicians per
FSA with 91.7% of units replicated). As presented in Table 2, the mean age in the sample was 49.0 (SD = 11.40) years, 142
were females and 240 were males. On regular hours, physicians reported working 54.9 (SD = 16.55) hours/week on
average; only 15.4% of the participants reported that they work 40 or less hours per week and 20% of them stated that they
work more than 3 weekends per month. Of total regular working hours, on average, 27.2% of the time was dedicated to
academic activities and 8.7% to administrative duties. The mean number of patients seen per week was 84.9 (SD = 76.21);
the average proportion of patients with complex socio-medical conditions was 47.3% (SD = 25.79). Regarding payment
method, 173 physicians were paid by FFS, 94 by APPs, and 115 by blended schemes. Table 2 also presents demographic,
workload, practice organizational, and well-being factors by payment methods. Non-response bias was checked by
comparing participants and non-participants according to age group, specialty group, gender, distress, and satisfaction
levels; and found to be negligible.
Table 2. Descriptive statistics of respondents in the sample and by payment method: mean (SD) and n (%)
N = 382

Total

Payment method

Group

FFS (45.3%)

Blended (30.1%)

APPs (24.6%)

49.04 (11.40)

50.60 (11.78)

48.03 (10.84)

47.41 (11.09)

Female

142 (37.2%)

59 (41.5%)

44 (31%)

39 (27.5%)

Male

240 (62.8%)

114 (47.5%)

71 (29.6%)

55 (22.9%)

136 (35.6%)

101 (74.3%)

15 (11%)

20 (14.7%)

Demographic factors
Age (years-old)
Gender

Specialty group
Family/general practitioners
Medical-surgical specialists

233 (61%)

72 (30.9%)

100 (42.9%)

61 (26.2%)

Pathologists

13 (3.4%)

-

-

13 (100%)

Regular working hours(total number of hours x week)

54.90 (16.55)

55.49 (17.51)

57.02(16.86)

51.24 (13.67)

Patients seen on regular hours(number patients x week)

84.88 (76.21)

109.31 (80.44)

61.65 (69.02)

68.33 (62.72)

None

75 (19.6%)

35 (46.7%)

11 (14.7%)

29 (38.7%)

One

118 (30.9%)

54 (45.8%)

35 (29.7%)

29 (24.6%)

Two

111 (29.1%)

44 (39.6%)

42 (37.8%)

25 (22.5%)

Three or more
Patients seen on call
(number patients x week)
Patients with complex socio-medical conditions
(proportion of total patients)
Practice organizational factors

77 (20.2%)

39 (50.6%)

27 (35.1%)

11 (14.3%)

12.35 (24.15)

13.09 (23.51)

17.52(31)

4.66 (9.76)

47.33 (25.79)

40.46 (24.33)

53.24 (25.07)

52.77 (26.42)

Solo practice

70 (18.3%)

33 (47.1%)

17 (24.3%)

20 (28.6%)

Group practice
Time dedicated to academic duties (proportion of total
working hours)
Time dedicated to administrative duties (proportion of
total working hours)

312 (81.7%)

140 (44.9%)

98 (31.4%)

74 (23.7%)

27.17 (21.94)

17.94 (17.85)

36.16 (21.63)

33.17 (22.67)

(12.10)

6.14 (8.04)

9.14 (10.97)

12.83 (17.42)

Workload factors

Number of weekends on call

Practice setting

(Table continued on page 6)
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Table 2. (continued.)
N = 382
Well-being factors
Career satisfaction level*
Daily distress levels†
Overall perceived stress
Very low
Low
Moderate
High
Very high
*

Total
Group

FFS (45.3%)

Payment method
Blended (30.1%)

APPs (24.6%)

4.22 (0.61)
3.31 (0.89)

4.19 (0.63)
3.34 (0.95)

4.25 (0.63)
3.22 (0.86)

4.25 (0.54)
3.36 (0.81)

13 (3.4%)
68 (17.8%)
192 (50.4%)
94 (24.7%)
14 (3.7%)

7 (58.8%)
35 (51.5%)
86 (44.8%)
35 (37.2%)
10 (71.4%)

3 (23.1%)
22 (32.4%)
57 (29.7%)
30 (31.9%)
3 (21.4%)

3 (23.1%)
11 (16.2%)
49 (25.5%)
29 (30.9%)
1 (7.1%)

Cronbach’s α of the career satisfaction measure = 0.84; † Cronbach’s α of the daily distress measure = 0.87

According to the overall levels of stress reported by physicians, 21.2% experienced very low or low stress, 50.4%
moderate, and 28.4% high or very high (see Table 2). In the standardized distress score from 1.00 to 7.00, the mean level of
daily distress experienced by physicians was 3.31 (SD = 0.89), and the median was 3.31. The reliability for the daily
distress 16-item questionnaire was very good (α = 0.87), and was similar across specialty groups (family and general
practitioners [α = 0.89), medical-surgical specialists [α = 0.86), and pathologists [α = 0.90)). The correlation between
standardized distress score with the overall perceived stress was r = 0.62 (P < .001). The standardized score of daily
distress experienced by physicians was used as the dependent continuous variable for the subsequent unconditional and
multivariable analyses.

3.1 Unconditional analyses
By payment method, ANOVA did not identify significant differences in levels of daily distress, F(2, 379) = 0.78 (P = .46).
Unconditional analyses showed that the main factors affecting daily distress were age group, F(3, 376) = 10.41 (P < .001),
hours worked per week, F(2, 379) = 10.58 (P < .001), number of patients seen on regular hours, F(2, 379) = 15.78 (P <
.001), number of weekends on call, F(3, 377) = 6.14 (P < .001), and practice setting, t(380) = -2.81 (P = .005). As
presented in Table 3, higher levels of distress were identified among younger physicians in comparison to older physicians
(P < .001), those working more than 61 hours/week versus practitioners working less than 48 hours/week (P < .001),
physicians who see more 100 patients/week versus those who see less than 40 patients/week (P < .001), practitioners
working three or more weekends or holidays per month in comparison to those that do not (P = .004), and among
physicians working in a group versus those in a solo practice (P = .005).
The null model identified that 8% of the variation in the outcome was explained by clustering of physicians (ICC = 0.08,
95%CI 0.02 to 0.28). Then, the majority of the predictors were significant in the unconditional analyses; only time devoted
to academic duties, specialty group, and payment method were not significant (P-values > .05). Payment method was
considered in the multivariable analysis, since we hypothesized that it is a predictor of distress when controlling by
confounders. Only career satisfaction and number of patients seen on call met the linearity assumption, being used in their
continuous form. Other continuous independent variables were classified into categories based on their distribution:
working hours/week, number of patients seen on regular hours per week, time devoted to academic and administrative
duties, and percentage of patients with complex socio-medical conditions were divided by tertiles.

3.2 Multivariable analysis
Using the backward method, an initial model was defined. This model included as significant predictors of distress:
payment method (P = .04), age group (P < .001), number of patients/week on regular hours (P < .001), number of
weekends on call (P = .04), proportion of patients with complex conditions (P = .01), and career satisfaction (P < .001);
Akaike Information Criterion (AIC) = 804.33. Then, removed variables of the model were tested as confounders. Regular
working hours/week were found to confound the coefficients of payment method and proportion of complex patients; time
devoted to academic duties confounded the coefficients of payment method; and time dedicated to administrative tasks
6
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confounded the coefficients of age group and payment method. Along with gender [31, 32], regular working hours/week,
time devoted to academic duties, and time dedicated to administrative tasks were added to obtain an adjusted model with
ten predictors (AIC = 806.97). Afterwards, interactions between predictors of distress and payment methods were tested.
Only one significant interaction was identified: payment method interacted with the proportion of patients with complex
socio-medical conditions, χ2 = 12.23, df = 2; P = .02.
Table 3. Daily distress of physicians according to demographics, workload, and practice organizational factors (N = 382)
Variable
Demographic factors

Age group

Gender

Specialty group

Categories

Daily distress Mean (SD)

< 41 year-old

3.47 (0.81)‡

41 - 49 year-old

3.57 (0.77)

50 - 59 year-old

3.24 (0.90)

> 59 year-old

2.87 (0.96)‡

Female

3.43 (0.84)

Male

3.24 (0.92)

Family/general practitioners

3.45 (0.96)

Medical-surgical specialists

3.23 (0.84)

Pathologists

3.34 (0.99)

<48

3.06 (0.97)‡

48 - 61

3.30 (0.80)

> 61

3.56 (0.83)‡

< 40

2.93 (0.85)‡

40-100

3.43 (0.85)‡

> 100

3.50 (0.88)‡

None

3.00 (0.99)†

Workload factors
Regular working hours per week

Number of patients seen on regular hours x week

Number of weekend days on call

Number of patients seen on call x week

Patients with complex socio-medical conditions

One

3.22 (0.88)

Two

3.46 (0.82)†

Three or more

3.53 (0.82)†

None

3.20 (1.01)

One to 10

3.29 (0.83)

11 or more

3.48 (0.84)

< 25%

3.15 (0.89)

25% - 75%

3.34 (0.92)

> 75%

3.40 (0.80)

FFS

3.34 (0.95)

Blended

3.22 (0.86)

APPs

3.36 (0.81)

Solo practice

3.04 (0.99)†

Group practice

3.37 (0.86)†

< 10%

3.47 (0.96)

Practice organizational factors
Payment method

Practice setting

Time dedicated to academic duties

Time dedicated to administrative duties
†

10% - 30%

3.26 (0.83)

> 30%

3.22 (0.88)

< 5%

3.23 (0.98)

5% - 10%

3.43 (0.79)

> 10%

3.32 (0.81)

p < .01; ‡ p < .001
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Table 4. Non-interacting predictors of daily distress obtained in the multilevel linear regression model*, †, ‡
Covariant

Age group (year-old)

Gender

Regular working hours x week

Number of patients seen on regular hours x
week

Number of weekends on call x month

Time dedicated to academic duties of total
working hours

categories

β

< 41

ref.

41 - 49

0.04

95% CI

P-value

(-0.15 to 0.24)

.70

50 - 59

-0.21

(-0.39 to -0.03)

.02

> 59

-0.51

(-0.72 to -0.30)

< .001

Female

ref.

Male

-0.07

(-0.22 to 0.08)

.38

< 48

ref.

48 - 61

-0.04

(-0.22 to 0.13)

.63

(-0.04 to 0.33)

.13

> 61

0.14

< 40

ref.

40-100

0.31

(0.13 to 0.48)

.001

> 100

0.43

(0.24 to 0.63)

< .001

None

ref.

One

0.14

(-0.05 to 0.33)

.15

Two

0.25

(0.04 to 0.45)

.02

(0.10 to 0.55)

.004

Three or more

0.32

< 10%

ref.

10% - 30%

-0.17

(-0.36 to 0.01)

.07

> 30%

-0.20

(-0.39 to 0.01)

.05

0.11

(-0.06 to 0.27)

.21

< 5%
Time dedicated to administrative duties of total
5% - 10%
working hours
> 10%

ref.
0.14

(-0.04 to 0.32)

.12

Levels of career satisfaction

-0.62

(-0.74 to -0.51)

< .001

Constant

5.45

(4.83 to 6.08)

< .001

*

Model’s Akaike Information Criterion (AIC) = 802.93
Group variance, σ2µ=0.04, and individuals variance, σ2ε = 0.41
‡
Model’s intra-class correlation coefficient (ICC) = 0.09, 95% CI, 0.02 to 0.39
†

The final model indicated a better fit (AIC = 802.93) and reported that 9% of the outcome variation was explained by
clustering of practice area. Residuals for the two levels of the model were assessed and found to be reasonable, ranging
between 2 and -2 standard deviations from zero. According to the final model (see equations), career satisfaction of
physicians was identified as a protective predictor. Distress of physicians decreased by 0.62 per unit of increase in the
levels of career satisfaction (P < .001). Similarly, older physicians had 0.51 less distress than those who were younger than
41 years-old (P < .001). The distress of physicians who see more than 100 patients/week and between 40 and 100
patients/week increased 0.43 units and 0.31 units, respectively, versus those who see 40 or less patients/week (P ≤ .001).
The impact of workload on distress can be also observed by the number of weekends and holidays on-call per month. The
distress of those who are two days and three or more days on-call per month increased 0.25 (P = .02) and 0.32 (P = .004)
units, respectively, in comparison to those who are not on-call (see Table 4).
Ydistress = β0 + β1XAge_g + β2XGender + β3XReg_wh + β4X#pts + β5XComplex + β6XAcad + β7XAdmin +β8XWeekends +
β9XPayment + β10XSatisfaction + β11XComplexXPayment + µ + ε

(1)

where,
XAge_g: age group, reference category=less than 41 year-old
XGender: physician’s gender, reference category=female
Xreg_wh: regular working hours per week, reference category=less than 48 hours
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X#pts: number of patients seen on regular hours, reference category=less than 61
XComplex: patients with complex socio-medical conditions, reference category=less than 25%
XAcad: time dedicated to academia of total working hours, reference category=less than 10%
XAdmin: time dedicated to administration of total working hours, reference category=less than 5%
XWeekends: number of weekends on call, reference category=none
XPayment: payment method for practicing medicine, reference category=FFS
XSatisfaction: levels of career satisfaction of physician
µ: group error by Forward Sortation Area (FSA) of physicians’ practice office
ε: individual error.
Then, the final predicting equation was:
Ydistress= 5.45 + 0.04XAge_g2 – 0.21XAge_g3 – 0.51XAge_g4 – 0.07XGender_g2 – 0.04XReg_wh_g2 + 0.14XReg_wh_g3 +
0.31X#pts_g2 + 0.43X#pts_g3 + 0.28XComplex_g2 + 0.41XComplex_g3 – 0.17XAcad_g2 – 0.2XAcad_g3 + 0.11XAdmin_g2 +
0.14XAdmin_g3 + 0.14XWeekends_g2 + 0.25XWeekends_g3 + 0.32XWeekends_g4 + 0.49XPayment_g2 + 0.15XPayment_g3 –
0.62XSatisfaction – 0.53XComplex_g2XPayment_g2 + 0.22XComplex_g2XPayment_g3 – 0.36XComplex_g3XPayment_g2 –
0.15XComplex_g3XPayment_g3

(2)

Figure. Daily distress levels of physicians
by interacting covariates. The figure
depicts the mean and corresponding 95%
CI of predicted distress levels according to
payment method and percentage of
patients with complex socio-medical
conditions. It appears that physicians who
see more than 75% of patients with
complex conditions perceived lower
distress levels when paid by APPs than
when paid by FFS or blended schemes. In
contrast, higher levels of distress were
perceived among physicians paid by APPs
and FFS with a mix profile of complex
cases, between 25% and 75%, than those
paid with blended methods.
In relation to the levels of distress of physicians by payment method and percentage of patients seen with complex
socio-medical conditions, the Figure presents predicted levels of distress by these interacting variables. Lower levels of
distress were predicted among physicians who see more than 75% of patients with complex conditions when paid by APPs
in comparison to practitioners who see the same proportion of complex cases and who are paid by FFS or blended
schemes. In contrast, higher levels of distress were found among physicians with 25% to 75% of complex cases who are
paid by APPs versus those paid by blended methods. Among practitioners who see a small proportion of complex cases,
similar levels of distress were observed between physicians paid by APPs and FFS; conversely, there were high distress
levels predicted among those paid by blended schemes.
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4 Discussion
Comparing distress levels of physicians according to payment method without controlling for other variables shows no
differences, which is in agreement with a previous Canadian study [12]; however, this is an unadjusted evaluation which
does not take into account confounders and other covariates. As our results identified in the multivariable analysis,
payment method is a significant predictor of distress perceived by physicians when other predictors and confounding
variables are considered in the assessment of this association. Gender [31, 32], time devoted to academic [9, 33] and
administrative duties [9], and total number of working hours [34] are significant factors and they should be incorporated in
distress models. Physicians self-select a payment method [35] and when they are paid by non-FFS schemes they tend to
distribute their time differently [36]. In our sample, physicians under APPs and mixed payment models dedicated more time
to academic and administrative duties (see Table 3). Moreover, since APPs have been recommended and used to involve
physicians in academic and administrative duties [36], proportions of time dedicated to these activities are potential
confounding variables which need to be considered.
Predictors of distress were identified in the mixed linear regression model. First, the fixed portion of the model
demonstrated that age group, patients seen per week, weekends on call, proportion of patients with complex conditions and
payment methods are relevant predictors of distress, as well as career satisfaction of physicians. The latter has been
acknowledged as a protective factor [8, 37]; it should be considered as an indicator of physicians’ well-being, and, indirectly,
of quality of care and patient safety. Second, the random component of the mixed model acknowledged those unmeasured
factors at the cluster level; this was approached using the FSA, capturing a general practice environment (rural/urban
location, neighborhood, hospital, clinic, medical centre, or group practice) which influences distress experienced by
physicians. In fact, a previous study identified conditions in the work environment (e.g. safety programs and practice,
cleanliness, orderliness, good team communication) and organizational features (e.g. teamwork, staffing ratios, quality
improvement processes) as factors affecting the well-being of health professionals [38]. The psychosocial work
environment matters because low job control, co-worker support, supervisor support, procedural justice, and relational
justice are related with stress-related disorders [39]. Our multivariable analysis not only recognized payment method as a
significant factor affecting distress of physicians but also it identified a modifier effect between payment method and the
proportion of complex patients in the prediction of daily distress.
Physicians paid by APPs and who see a high proportion of complex patients probably experience less distress because they
might be able to dedicate quality and quantity of time to patients with complex medical and/or social conditions. Non-FFS
payment methods might be operating as an incentive to invest extra time for these patients, removing time pressure. The
Nova Scotia Ministry of Health recognized that the common payment method in emergency room – FFS – frustrates and
stresses physicians who perceive that FFS leads to high-volume “turnstile medicine” [40]. Physicians experience frustration
because they cannot provide appropriate care to patients with complex medical conditions [41].
Lack of time [41, 42] and inadequate payment systems [41] have been identified as causes of inadequate care for patients with
complex conditions. Innovative primary care models for patients with complex care needs require an inter-professional
team, like the IMPACT Clinic initiative in Toronto [43, 44]. Also, the Nova Scotia Ministry of Health strategically planned
the development of APPs for emergency care physicians [40]. APPs could be a supportive choice for health care systems,
providing a fixed income for comprehensive care for complex patients, putting aside time pressure. In contrast, FFS and
blended schemes might not be appropriate for physicians who see high proportions of complex patients because variable
components of these payment methods could add pressure to daily practice.
Since this study was cross-sectional, relationships between predictors and the distress experienced by physicians are
associations. The response rate was adequate since response-bias was checked and found to be negligible. The multi-level
applied technique allows controlling for environmental factors that contribute to distress of physicians on their daily
practice. The results of this study could be extrapolated to physicians practicing within the SHR and other health
authorities across Canada with similar characteristics to the SHR. Further studies evaluating the impact of payment
methods using a longitudinal perspective are recommended.
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5 Conclusions
Workload, working hours, and type of patients are important covariates of distress that have to be considered in the
prediction of daily distress of physicians, as well as the levels of career satisfaction of practitioners. Payment method was
identified as a predictor of daily distress in the multivariable analysis, demonstrating the importance of considering other
variables, such as time devoted to academic duties and time dedicated to administrative tasks, given that they could
confound this relationship. Furthermore, our model identified that payment method is a predictor of daily distress which
also interacts with proportion of complex cases.
APPs could be recommended to promote the provision of care for patients with complex conditions since low distress
levels can be predicted among physicians who see more than three quarters of complex cases and are paid by APPs. This is
a relevant finding that needs to be considered to improve well-being of practitioners engaged with provision of care for
patients with complex conditions and, indirectly, ensure quality of care and outcomes among these patients.
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