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Abstract
Background: Poor occupational health among physicians poses a serious risk both to physicians
themselves and the patients under their care. Prior research has found that occupational health among
nonphysicians is associated with both degree and type of work motivation.
Objective: The main purpose of this article was to assess the association between physician work
motivation and their occupational health.
Research Design: This study was a national survey of practicing physicians. A split-sample method was
used to validate a measure of work motivation adapted for physicians.
https://ovidsp-dc2-ovid-com.ezp.lib.rochester.edu/sp-3.33.0b/ovidweb.cgi
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Subjects: In total, 3589 physicians were selected from the American Medical Association Physician
Masterfile among whom 2247 physicians completed a survey (response rate of 62.6%).
Measures: Eight-item measure adapted from the Work Extrinsic and Intrinsic Motivation Scale. Grounded in
self-determination theory, this measure includes 2 superordinate subscales of autonomous and controlled
work motivation (characterized by feeling free and volitional versus pressured or compelled, respectively).
Indicators of physicians' occupational health included single-item measures of general health, burnout, job
satisfaction, intention to leave their practice, and intention to leave medicine, and a 2-item measure of
depression risk.
Results: Confirmatory factor analyses found that an 8-item, 2 superordinate (4 subordinate subscale)
measure had good factor structure [[chi]2(14, n=500)=35.62, P<0.001; [chi]2(14, n=1747)=108.85, P<0.001].
Autonomous work motivation was found to be positively related to all 6 indicators of physicians'
occupational health. Controlled work motivation was negatively related to 3 of 6 occupational health
indicators.
Conclusions: Physicians who are more autonomously motivated at work reported having better
occupational health. Fostering a health care work environment that supports autonomous motivation may
benefit the well-being of physicians and their patients.

To function eﬃciently and eﬀectively, the health care system requires a healthy and productive physician
workforce. Yet ongoing research has found that US physicians are experiencing high rates of burnout, greater
intentions to leave the practice of medicine,1-5 and higher suicide rates than the general workforce.6,7
Burnout, turnover, and suicide are highly negative outcomes not only for physicians, but also for the patients
and the health care systems they serve. Unhealthy physicians may be less likely to provide quality care to their
patients, and high retirement and suicide rates can compound existing geographic and specialty workforce
shortages.4,8,9

https://ovidsp-dc2-ovid-com.ezp.lib.rochester.edu/sp-3.33.0b/ovidweb.cgi

Page 2 of 15

Ovid: US Physicians' Work Motivation and Their Occupational Health: A National Survey of Practicing Physicians.

6/6/19, 2(53 PM

Decades of behavioral science research have revealed that both the degree and type of work motivation are
critical determinants of worker well-being and organizational success.10,11 Self-determination theory (SDT) is
one conceptualization of human motivation that has been empirically tested in many contexts, including work
settings.12 Fundamental to SDT is the importance of diﬀerentiating between autonomous and controlled
motivation. Autonomous motivation involves behavior that is willingly undertaken and fully self-endorsed, and
is characterized by feeling free and volitional. Controlled motivation, by contrast, involves behavior that feels
pressured or compelled by forces external to the self. Within SDT, types of motivation and self-regulation refer
to forms of psychological energy fueling and directing human behavior. The term "motivation" is used to
denote superordinate categories, while "regulation" denotes subordinate categories (Fig. 1). Autonomous
motivation includes intrinsic regulation and integrated regulation. Intrinsic regulation is present when engaging
in activities that one finds inherently satisfying through interest, enjoyment, and optimal challenge (eg,
diagnosing patients' complex medical problems and then helping patients address them). Integrated regulation
is present when an activity or related outcomes are personally meaningful and consistent with a person's core
values. Controlled types of motivation include introjected and external forms of regulation. Introjected
regulation is driven by self-worth contingencies involving the standards or goals of others that have been only
partially internalized; introjection is associated with avoiding feelings of guilt and shame. External regulation is
based in the experience of feeling controlled by external tangible rewards such as monetary payments or by
avoiding tangible punishments such as monetary fines, loss of licensure, or incarceration. In SDT, each type of
regulation falls along an internalization continuum ranging from feeling externally controlled (least autonomous)
at one extreme to feeling autonomous with respect to a specific behavior or goal (Fig. 1).

FIGURE 1. The self-determination continuum includes amotivation (lacking in self-determination) to the far left, followed
by types of extrinsic motivation that are gradually more self-determined moving left to right, and intrinsic
motivation/regulation (invariantly self-determined) to the far right.
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Over a wide range of occupations, individuals with greater autonomous motivation are generally healthier and
more productive than those whose motivation is primarily controlled.13 Autonomous forms of work motivation
have been found to be associated with occupational health indicators such as professional satisfaction,
physical and mental well-being, and lower turnover.11 Controlled forms of work motivation have been found to
be negatively or not related to occupational health indicators in studies of attorneys, factory workers, and
teachers.14-16 Despite the potential impact of work motivation on physician well-being,8,17,18 no prior
research to our knowledge has assessed the relationship between work motivation and occupational health
among practicing US physicians.
To better understand how autonomous and controlled motivations may be relevant to addressing physicians'
occupational health, we conducted a national survey of practicing physicians by adapting a validated, SDTbased measure of general work motivation from Tremblay and associates.19 We hypothesized that
autonomous work motivation would be positively associated with better occupational health and controlled
work motivation would be negatively or not associated with occupational health.

METHODS
Ethical Review
The study was deemed exempt by the University of Illinois at Chicago Oﬃce for the Protection of Research
Subjects. The research protocol was seen as involving no more than minimal risk to participants, and although
participants could be identified, directly or through their responses, demographics, or codes linked to
identifiers, any disclosure of the participants' responses outside the research could not reasonably place them
at risk of criminal or civil liability or be damaging to their financial standing, employability, insurability or
reputation.

Power Calculation
To test our hypotheses, our models required adequate power to detect at least [latin script f]2 eﬀect size of
0.02.20 To be more conservative, we calculated a sample size needed to detect a [latin script f]2 eﬀect size of
0.01. For multivariable regression with a desired statistical power level of 0.8, 12 predictors, and a probability
level of 0.05, a minimum sample size of n=1738 is needed to detect a [latin script f]2 eﬀect size of 0.01.

Data Sources
A random, national sample of 4000 practicing physicians, excluding those in residency and fellowship training,
was selected from the American Medical Association (AMA) Physician Masterfile, a database that includes
virtually every US physician. Paper-and-pencil surveys were mailed to potential respondents with a postage
paid return envelope. Data collection was conducted in 3 waves between October 2014 and May 2015. A $10
bill was included in the second wave to increase the rate of participation. Respondents were assured
confidentiality and were free to skip any questions.

Measure Specifications
Work Motivation
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Published work motivation measures were identified and assessed by a cross-disciplinary panel of 8 experts in
medicine, public health, social and health psychology, and medical anthropology. Measures of work motivation
considered included general,21 and more specialized scales such as prosocial work motivation.22 After review,
the expert panel selected the Work Extrinsic and Intrinsic Motivation Scale (WEIMS), an 18-item SDT-based
measure of work motivation that possessed good content, construct, and criterion validity for our study
population.19 To further tailor the generic WEIMS for physicians, a series of in-depth cognitive interviews were
conducted individually with 13 practicing physicians. On the basis of feedback from the cognitive interviews,
the 3 items that comprise the "amotivation" or nonregulation WEIMS subscale (referring to when one is
unwilling or unable to act) were dropped because interviewees did not consider amotivation to be relevant for
physicians.
Next, a split-sample validation was conducted to further refine the physician tailored WEIMS (P-WEIMS). A
random sample of 500 cases was selected from the original dataset as a calibration sample and the remaining
cases were set aside as a holdout sample. Confirmatory factor analysis (CFA) was conducted using both the
calibration and holdout samples (samples 1 and 2, respectively); results are described in the Appendix.
The resulting 8-items P-WEIMS that were used in this study assessed 2 types of work motivation: autonomous
(intrinsic and integrated), and controlled (introjected and external). We conducted analyses using both, the 2
superordinate subscales and the 4 subordinate subscales. Items, means, and SDs are reported in Table 1.

TABLE 1 The 8-item Physician Extrinsic Intrinsic Work Motivation Scale (P-WEIMS)
Occupational Health

Occupational health indicators that were selected for this study were informed by published research
identifying decline among US physicians on various facets of occupational health and SDT-guided research
assessing the relationship between worker motivation and well-being.10,23 The 6 indicators selected were:
general health status, depression risk, burnout (specifically, emotional exhaustion), job satisfaction, intentions
to leave current practice, and intentions to leave medicine entirely.
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Overall health status was measured using a single item from the 36-item Short Form Health Survey: In general,
how would you rate your health?24 Depression risk was measured using the 2-item Patient Health
Questionnaire, a validated depression screener that inquires about how frequently an individual has
experienced depressed mood and anhedonia over the past 2 weeks.25 Physician burnout was assessed using
a validated single-item measure.26 This measure of burnout correlates strongly (r=0.64, P<0.0001) with the
Maslach Burnout Inventory emotional exhaustion subscale. Another single-item measure was used to assess
job satisfaction.27 Separate items were used to assess intent to leave current practice within 2 years, and
intent to leave medicine as a profession within 2 years.27
Respondent Characteristics

Age, sex, and race/ethnicity were derived from the AMA Physician Masterfile.

Statistical Analysis
Multivariable Models

We constructed a series of multivariable regression models to determine associations between physician work
motivation and indicators of general health, depression risk, burnout, job satisfaction, and turnover intention.
Covariates in all models included physician age, sex, race, and ethnicity. To adjust for the possibility of
response bias, we included receipt of $10 incentive to encourage response to survey as a covariate.
Consistent with past research and SDT's premise that autonomous and controlled forms of motivation are
dynamically related, we regressed occupational health onto autonomous and controlled forms of motivation
simultaneously (thereby controlling for one another). The first multivariable regression model regressed
physicians' general health onto the autonomous motivation (the average of intrinsic and integrated regulations)
and controlled motivation (the average of introjected and external regulations) subscales. The next multivariable
models sequentially replaced general health with depression risk, burnout, job satisfaction, and turnover
intention. We also ran multivariable regression models replacing the 2 superordinate motivation subscales with
the 4 subordinate regulation subscales (intrinsic, integrated, introjected, and external regulation).

RESULTS
Sample Characteristics
Subsequent to the survey mailings, 411 physicians were found to be study ineligible [no longer practicing
medicine (71), no longer at the clinical practice on record (54), or survey was returned as undeliverable (286)],
and were excluded, bringing the final sample to 3589. From this sample, 2247 physicians provided data for the
primary independent variable of interest, that is, the P-WEIMS, for a response rate of 63%.
The mean age of physicians in the sample was 52.3 years (SD=11.3); 68% of respondents were male; 56%
were White, 15% Asian, 5% Hispanic or Latino, 4% Black or African American, 2% other, and 19% were listed
as "unknown." Compared with nonrespondents nonwhite physicians responded less frequently than white
physicians but no other diﬀerences were observed. Sample characteristics are summarized in Table 2.
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TABLE 2 Characteristics of Physicians who Received a Mail Survey: Respondents and Nonrespondents

Work Motivation and Occupational Health
Zero order correlations were calculated between all 4 P-WEIMS subscales and all 6 occupational health
indicators: (1) physician self-reported overall health, (2) depression risk, (3) professional burnout, (4) satisfaction
with current work, (5) intention to leave current practice within the next 2 years, and (6) intention to leave
medicine altogether within 2 years. The overall pattern of associations between autonomous work motivation
(intrinsic and integrated regulations) and occupational health outcomes were consistent (Table 3). The pattern
across all 6 indicators was consistent with our hypotheses. Autonomous work motivation was significantly
correlated with all 6 indicators of occupational health (and in the anticipated directions); controlled work
motivation was not significantly related to 5 indicators, and was positively (though weakly) correlated with
depression risk (r=0.05, P<0.05).

TABLE 3 Correlations Between P-WEIMS Subscales and 6 Indicators of Physicians' Occupational Health
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Findings from the multivariable models regression, the 6 diﬀerent indicators of occupational health onto the 2
superordinate motivation variables, autonomous motivation, and controlled motivation, are summarized in
Table 4. As predicted, autonomous work motivation was found to be positively associated with better
occupational health across all 6 indicators. By contrast, controlled work motivation was negatively associated
with 3 of the occupational health indicators: depression risk (reversed scored), burnout (reverse scored), and
work satisfaction. As expected, age was inversely related to general health, and positively related to intentions
to leave their practice and to leave medicine; however, age was negatively related to burnout ([beta]=-0.07,
P<0.01). In terms of percentage of variance accounted for, the superordinate indicators of work motivation
models explained the most variance in intentions to leave medicine (16.6%), followed by work satisfaction
(8.3%), intentions to leave practice (8.1%), burnout (7.8%), depression risk (3.4%), and general health (3.4%).

TABLE 4 Physicians' Work Motivation Predicting 6 Indicators of Physician Occupational Health
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Findings from the parallel set of multivariable models regression, the 6 diﬀerent indicators of occupational
health onto the 4 subordinate motivation variables (intrinsic, integrated, introjected, and external regulation) are
summarized in Table 4. As expected, the pattern of results was consistent with predictions and the first set of
models using the 2 superordinate motivation variables. In terms of percentage of variance accounted for, the
more nuanced, subordinate indicators of work regulation models explained the most variance in intentions to
leave medicine (17.3%), followed by intentions to leave practice (9.1%), work satisfaction (8.4%), burnout
(8.0%), general health (4.2%), and depression risk (4.0%). The 2 forms of autonomous motivation, intrinsic and
integrated regulation, were most consistently associated with occupational health indicators, and as predicted,
in a uniformly positive direction. Intrinsic regulation was positively associated with general health and work
satisfaction, and negatively associated with depression risk and burnout. Integrated regulation was positively
associated with work satisfaction, and negatively associated with depression risk, burnout, intentions to leave
practice, and intentions to leave medicine. Introjected regulation was positively associated with depression
risk, burnout, intentions to leave practice, and intentions to leave medicine, and negatively associated with
general health and work satisfaction. External regulation was not significantly related to any of the 6 indicators
of occupational health.

DISCUSSION
Overall, our study results oﬀered empirical support for the main research hypotheses. Higher autonomous
motivation (as measured by intrinsic and integrated regulation) was found to be associated with better overall
health, lower risk for depression, decreased burnout, increased work satisfaction, and lower intent to leave
current practice or medicine entirely. In contrast, higher controlled motivation (as measured by introjected
regulation) was found to be associated with lower overall health, greater risk for depression, increased burnout,
decreased work satisfaction, and higher intent to leave current practice or medicine entirely. Controlled
motivation (as measured by external regulation) was not significantly associated with any of the 6 occupational
health indicators assessed in our study.
These findings are relevant in light of ongoing transformation in the way health care is organized and paid for in
the United States Historically, most physicians owned their clinical practices, but 2016 marked the first time
that the majority of physicians did not.28 Today, more physicians are employees as increasing number of
clinical practices are purchased by hospitals and other traditional health care entities. More recently,
unconventional actors such as private equity and venture capital firms have entered the marketplace and
begun to purchase physician practices.29 Significant changes in practice ownership structures have raised
concerns about potential conflicts of values and priorities between health care employers (especially if they are
driven by short-term profit maximization) and their physician employees. As we found in this study, physicians
who consider their work as a fundamental part of who they are as professionals reported better occupational
health. Most physicians view the practice of medicine as a calling and a life commitment to help those in
need.30 Therefore, a work environment and culture that does not adequately support physicians' professional
values may create moral and psychological distress or the stress that occurs when institutional constraints
make it diﬃcult for one to do what one believes is the right thing to do.
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Physicians who derived pleasure from learning new things and taking on interesting challenges at work were
also found to report better occupational health. Studies on how physicians allocate their time at work have
revealed that a large percentage of their time is spent on tasks such as medical documentation and insurance
paperwork. For every hour per day physicians provide direct face-to-face patient care, nearly 2 additional
hours are spent on more mundane and less interesting tasks such as medical record keeping and desk
work.31 In light of these time allocation findings, health care delivery organizations that improve workflow
processes (eg, previsit laboratory testing, medical scribes, and bundled prescription renewal) and enhance
direct engagement with patients may contribute to higher physician work satisfaction and lower burnout.
Sustaining such a highly educated workforce is important because replacing physicians who leave their
practice or medicine can entail substantial cost. Studies have revealed that the cost of replacing a physician
can be 2-3 times a physician's annual salary or upwards of a million dollars.32 Therefore, health care delivery
organizations that foster physician autonomous motivation may be doing the smart thing from an economic
standpoint.
As regards to controlled motivation, we found that physicians' sense of disappointment and shame in not
being able to do their work well reported poorer occupational health. This finding may not be particularly
surprising, but given the high prevalence of depression and suicide among practicing physicians, leaders of
health care delivery organizations should focus on creating work environments that support physicians'
aspiration to provide the best possible care for their patients. In contrast, we did not find any significant
association between motivation to work for financial remuneration and any of the 6 occupational health
indicators. Upon initial consideration, this finding seems somewhat surprising. Research has shown that
income has a positive relationship with happiness or life satisfaction, but the relationship is not a perfectly
linear one. As income increases, its added contribution to life satisfaction becomes smaller. The impact of
additional income is greatest among those who have little money, and thus, the occupational health of
physicians who are among the highest income earners is less likely to be tied to money.
One important implication concerns what not to do; interventions designed to increase controlled motivation
(eg, promoting greater external regulation with financial incentives) may be ineﬀectual at improving physicians'
occupational health.10,14,19,22,23 In fact, our data suggest that decreasing the salience of extrinsic incentives
may improve occupational health. These findings support creating and testing strategies that involve increasing
autonomous motivation (ie, intrinsic and integrated forms of work regulation) or decreasing controlled
motivation to determine if these changes enhance physician occupational health.
Our study had several limitations. First, the cross-sectional study design does not allow determination of the
direction of relations between variables or to assess causality. That said, we can point to prior experimental
and longitudinal studies in a variety of contexts that have causally linked diﬀerentiated forms of worker
motivation to occupational health.10,12,33 Second, although the response rate for this national sample was
good, the respondent group had a lower percentage of minority physicians than the nonrespondent group
which may limit the generalizability of our results to the overall population of US physicians. Third, this study
relied on physician self-reports. That being said, occupational health indicators such as risk for depression and
intent to leave current practice correlates with actual psychiatric symptoms 24 and departures,34 respectively.
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Physicians' occupational health has been declining, and this development has negative ramifications for
physicians, patients, and the health care system at large. This study advances our understanding of this
important issue by demonstrating that autonomous forms of work motivation were consistently and positively
associated with physicians' occupational health, while controlled work motivation was not. As the US health
care system changes in response to market forces and societal expectations, studies of interventions that
enhance physicians' autonomous motivation are called for. Enhancing autonomous motivation may be more
eﬀective than those intended to reduce controlled motivation for improving physician occupational health, and
ultimately the health of their patients.
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APPENDIX: P-WEIMS SPLIT-SAMPLE VALIDATION
Cases for each sample were randomly selected using the RAND formula in Excel (Microsoft; Redmond, WA).
These values were then sorted in descending order and the first 500 cases were selected to be in the
calibration sample, while the remaining 1747 cases were retained as the holdout sample. CFA was conducted
using both the calibration and holdout samples (Samples 1 and 2, respectively), and hypothesis testing was
conducted using the holdout sample only. Confirmatory factor analyses on the 15 items identified at the
cognitive interview stage resulted in marginally acceptable fit. To further improve fit, the 3 items loading on the
"identified" motivation subscale (refers to doing an activity because one values it, but not to the extent that it
has become integrated with other core values), and the item with the lowest factor loading for each of the
remaining 4 subscales were dropped, rendering a more parsimonious 8-item scale. Using Sample 1, a second
CFA with the resulting 8-item, 4-factor model rendered a satisfactory fit: [chi]2(14, N=500)=35.62, P<0.001,
([chi]2/df ratio=2.54; Kline, 1998); Comparative Fit Index=0.98, standardized root mean square residual=0.030,
root mean square error of approximation (RMSEA)=0.056, 90% confidence interval RMSEA=0.055-0.074. All
items had standardized factor loadings over 0.50 (ranging from 0.59 to 0.99). Each set of 2 indicators also
showed mid to high item-to-factor total correlations (>0.80 for each subscale), representing a first indication of
construct validity. Using sample 2, CFA with the 8-item, 4-factor model found satisfactory fit: [chi]2(14,
2
N=1747)=108.85, P<0.001, ([chi] /df ratio=7.78); Comparative Fit Index=0.97, standardized root mean square

residual=0.027, RMSEA=0.063, 90% confidence interval RMSEA=0.053-0.075.
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