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BACKGROUND: The relationship between worklife fac-
tors, clinician outcomes, and time pressure during office
visits is unclear.
OBJECTIVE: To quantify associations between time pres-
sure, workplace characteristics ,and clinician outcomes.
DESIGN: Prospective analysis of data from the Healthy
Work Place randomized trial.
PARTICIPANTS: 168 physicians and advanced practice
clinicians in 34 primary care practices in Upper Midwest
and East Coast.
MAIN MEASURES AND METHODS: Time pressure was
presentwhen clinicians neededmore time than allotted to
provide quality care. Othermetrics includedwork control,
work pace (calm to chaotic), organizational culture and
clinician satisfaction, stress, burnout, and intent to leave
the practice. Hierarchical analysis assessed relationships
between time pressure, organizational characteristics,
and clinician outcomes. Adjusted differences between cli-
nicianswith andwithout time pressure were expressed as
effect sizes (ESs).
KEY RESULTS: Sixty-seven percent of clinicians needed
more time for new patients and 53% needed additional
time for follow-up appointments. Time pressure in new
patient visits was more prevalent in general internists
than in family physicians (74% vs 55%, p < 0.05), women
versus men (78% vs 55%, p < 0.01), and clinicians with
larger numbers of complex psychosocial (81% vs 59%, p <
0.01) and Limited English Proficiency patients (95% vs
57%, p < 0.001). Time pressure in new patient visits was
associatedwith lack of control, clinician stress, and intent
to leave (ESs small to moderate, p < 0.05). Time pressure
in follow-up visits was associatedwith chaotic workplaces

and burnout (small to moderate ESs, p’s < 0.05). Time
pressure improved over time in workplaces with values
alignment and an emphasis on quality.
CONCLUSIONS: Time pressure, more common in women
and general internists, was related to chaos, control and
culture, and stress, burnout, and intent to leave. Future
studies should evaluate these findings in larger and more
geographically diverse samples.
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INTRODUCTION

Physicians often feel pressed for time during the standard primary
care office visit. In fact, studies have shown that physicians, in an
effort to expedite patient visits, tend to redirect a patient’s opening
statement within 23.1 s and interrupt patients twice or more in
25% of visits.1, 2 Recent studies have also affirmed that shorter
visits not only are common but also can lead to unaddressed
health care issues and a diminished depth of understanding of
patient concerns.3, 4 The Physicians Foundation survey of over
17,000 of America’s physicians5 supported this view, as only
14% felt they had enough time to provide high-quality care.
Many such concerning outcomes prompted examination of
workplace conditions in primary care in the Minimizing Error,
Maximizing Outcome (MEMO) Study, where 53% of primary
care providers reported experiencing time pressure. Work condi-
tions in MEMOwere strongly associated with adverse physician
outcomes (stress, burnout, dissatisfaction, and intent to leave).6

Time pressure can be defined as the inability to complete
necessary work in the time allotted. The Physician Worklife
Study (PWS) showed that time pressure was related to satisfac-
tion7 and was higher in women.8 Recent studies in dentistry,9
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information technology,10 and primary care11 confirm the ad-
verse effects of time pressure in variedmedical and non-medical
settings. A sub-study from MEMO demonstrated the relation-
ship between time pressure from electronic medical records
(EMRs) and adverse clinician outcomes.12 A conceptual model
(Fig. 1) based on work from PWS, MEMO, and the Healthy
Work Place (HWP) study links time pressure with organization-
al, practice-based and personal variables, and clinician out-
comes. This model formed the basis for this investigation.
The aim of this study is to explore relationships between

time pressure, the work environment, and clinician outcomes.
We hypothesized that there are clinician and organizational
characteristics that relate to greater perceived time pressure.
Specifically, we anticipated that work conditions—such as
work control and work pace—and organizational culture
characteristics—such as quality emphasis and values
alignment—would be associated with time pressure. We also
hypothesized that there are direct relationships between time
pressure, work conditions, and clinician outcomes. Utilizing
data from HWP, a longitudinal study of 34 primary care
practices, we asked the following questions: How much more
time than allotted do clinicians feel they need for new patient
and follow-up appointments? Is time pressure associated with
structural and cultural workplace characteristics? And is great-
er time pressure associated with adverse clinician outcomes?

METHODS

Study Sample

Our study is a prospective evaluation using data collected as
part of the HWP study. HWPwas a cluster randomized control
trial in 34 clinical practices, with 168 clinicians (general
internists, family physicians, and advanced practice clinicians)
at 3 health systems in the Upper Midwest and in the East
Coast. All eligible clinics at all three sites were enrolled.
Recruitment for the study was carried out by site directors

and research assistants at all clinics associated with each site
either at team meetings or via email. Surveys were either
mailed, given out by hand, or sent via email. Reminders were
sent. Clinic sites were inner city, suburban, or rural, and many
of the clinics were Federally Qualified Health Centers. Site-
specific Institutional Review Boards provided approval. For
the current analyses, data were combined for clinicians in all
34 practices without separating them by intervention versus
control site.

Study Design

Seventeen of the clinics underwent interventions to address
clinician stress and burnout. These interventions, discussed in
greater detail elsewhere,13, 14 included interventions in three
categories: workflow redesign (e.g., pairing clinicians and
medical assistants), improved communication between pro-
vider groups (e.g., monthly clinic meetings addressing patient
care issues), and quality improvement programs in chronic
disease management (thereby reducing clinician workload).
Worklife perceptions and clinician outcomes weremeasured at
baseline and results were reported only to the 17 intervention
sites which then designed process improvement programs.
After 12–18 months, all 34 clinics were reassessed.
The primary outcome for this study was perceived time

pressure during new patient and follow-up visits, with time
pressure defined as a clinician stating they needed more time
than allotted for the particular type of visit. For the analyses,
time pressure was evaluated as a binary outcome, that is,
whether the clinician required more time than allotted or did
not. Other worklife metrics included chaos (workplace atmo-
sphere, graded from calm to chaotic on a 5-point scale), lack of
work control (using a 14-item scale from the MEMO study,
designed to measure control over office and patient care is-
sues),6 values alignment with leaders (multiple items derived
in MEMO and graded on a 4-point scale), and an emphasis on
quality versus productivity (also fromMEMO and graded on a

Figure 1 Conceptual model for interactions of work conditions and organizational characteristics with time pressure as they influence clinician
outcomes. APC, advanced practice clinician; EMR, electronic medical record; GIM, general internal medicine; MD, medical doctor.
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4-point scale). Clinician outcomes included stress, satisfac-
tion, burnout, and intent to leave the practice, which were
measured on scales used in the Physician Worklife Study.7, 15

Analysis

Univariate comparisons were calculated to assess the associa-
tion of time pressure with personal characteristics, organiza-
tional characteristics, and clinician outcomes. Two-level mul-
tilevel mixed effects regression models, accounting for nesting
of clinicians within clinics, were used to determine associa-
tions of the binary measure of time pressure with work condi-
tions, organizational culture variables (e.g., values alignment,
emphasis on quality), and clinician outcomes. Multilevel anal-
ysis allowed us to handle grouped data (clinicians within
clinics), with observations being dependent, thus correctly
modeling correlated error. These models then predicted mar-
ginal means for both work conditions, organizational culture,
and clinician outcomes (stress, satisfaction, burnout, and intent
to leave) controlling for clinician age, gender, practice type
(family medicine vs general internal medicine), and physician
versus nurse practitioner/physician assistant role. Models were
performed at baseline and for time pressure improvement over
time incorporating any treatment effects of the interventions.
The two-level (clinic-clinician) linear random intercepts mod-
el is shown as:

yij ¼ β0x0ij þ β1x1ij þ ∑
H

h¼1
βh;ijxh;ij þ μ0 jx0ij þ e0ijx0ij ð1Þ

where x1 = time pressure result for the ith clinician in the jth
clinic, with yij = the various clinician-related measures (e.g.,
perceived control, values alignment), with xh,ij clinician co-
variates (e.g., age, gender, specialty, and physician vs ad-
vanced practice clinician). The fixed portion of Eq. (1) in-
cludes the betas, with random portions of u0j ~N(0, σ2υ0) at
the clinic level, and e0ij ~N(0, σ2ε0) at the clinician level.
Effect sizes were estimated as standardized parameters, with
the effect size for continuous covariates obtained by standard-
izing both the covariate and the outcome measures, and with
standardized parameters for the categorical covariates obtain-
ed by only standardizing the outcome measure. By conven-
tion, effect sizes were considered small at 0.2, moderate at 0.5,
and large at 0.8 or higher. Analyses were performed using
Stata v.15.1.16

Data from new and follow-up visits were analyzed sepa-
rately. The binary measure of time pressure was assessed as
whether a clinician stated they needed more time than allotted
for new patient or follow-up visits. (Analyzing the data as a
ratio of time needed to time allocated (that is, as a continuous
variable showing greater or lesser time pressure) did not
substantively alter the findings.) Improvements in time pres-
sure were defined as binary, positive changes in time pressure
from baseline to time 2, when clinics were reassessed 12–
18 months later. A change in time pressure was considered an
improvement if there was a reduction from experiencing time

pressure at baseline to experiencing no time pressure at time 2.
Subjects were only included in this analysis if they provided
full time pressure data at the two points in time (before and
after the intervention clinics performed their interventions).
Time was not a factor in the analyses, as we used difference in
results between times A and B as the factor in the models.
Once it was shown that time pressure was higher in females,
separate regressions were run for female clinicians to deter-
mine key variables related to their experience of time pressure.
All analyses were viewed as exploratory, in that we were
willing to risk more alpha error so as not to miss identifying
variables which may be associated with time pressure. In this
regard, no adjustments were made for multiple comparisons.

Role of Funding Source

The Agency for Healthcare Research and Quality (AHRQ)
provided funding for the study. There was no involvement of
the funder in any aspect of study design, data analysis, inter-
pretation, or writing of the manuscripts.

RESULTS

Baseline Characteristics and Time Pressure

The study included 168 clinicians, with 146 general
internists and family physicians and 22 advanced prac-
tice clinicians (nurse practitioners and physician assis-
tants) in 34 clinics in 3 separate geographic locations
(Table 1). Of the clinicians, 52% were female, and 64%
were internists. Average time in practice was 12.8 years.
Time pressure was higher, for the most part, in younger
and female physicians, in physicians versus advanced
practice clinicians, and in general internists versus fam-
ily physicians. Time pressure was also seen more often
in clinicians managing larger numbers of psychosocially
complex and Limited English Proficiency (LEP) pa-
tients. There was no difference in percentage of clini-
cians with time pressure in control versus intervention
groups at baseline (see Table 1). Likewise, there were
no differences at time B (approximately 1 year after
baseline measures), with 58% of 57 intervention clini-
cians with time pressure in new patient visits versus
53% of 64 controls (p = 0.598) and 49% of 57 interven-
tion clinicians with time pressure in follow-up visits
versus 43% of 65 controls (p = 0.503) (data not shown).
For new patient appointments (Table 2), the average

time allotted was 35.2 min and the average time needed
was 45.9 min (p < 0.001). Sixty-seven percent of clini-
cians felt they needed more time than allotted for new
patients (10.7 additional minutes, or 30% more time). For
follow-up appointments, the average time allotted was
19.9 min and the average time needed was 23.5 min
(p < 0.001), with 53% needing more time (average 3.6
additional minutes, or 18% more time needed).
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On average, women clinicians needed 14.0 additional
minutes for new patient visits (42% more time than allot-
ted), while men required 7.4 additional minutes (20%
more time needed). For these new patient visits, 78% of
women needed more time versus 55% of men (p < 0.01).
For follow-up visits, women required 5.8 additional mi-
nutes (30% more time than allotted) versus men requiring
2.8 additional minutes (15% more time), with 61% of
women needing more time for follow-up visits versus
43% of men (p < 0.05). Regression analyses confirmed a
gender effect, with higher time pressure found in women
clinicians; key variables associated with time pressure in

women clinicians were chaotic environments (pace of
work) and large numbers of LEP patients.

Time Pressure Relationships with Other Worklife
Metrics

In multilevel hierarchical models, time pressure during new
patient appointments (Table 3) was significantly associated
with work control (work control score of 2.28 for time-
pressured clinicians on a composite score of 14 items anchored
from 1 to 4, vs 2.49 for those without time pressure, small to
moderate ES − 0.398, p = 0.013). Organizational culture vari-
ables such as values alignment and quality emphasis appeared

Table 1 Characteristics of Clinicians in the HWP Trial, by Time Pressure at Baseline

N (time pressure/total) Time pressure Adequate time p value

Initial visit time pressure
Mean age/SD (years) – 46 (8.86) 49 (9.54) 0.070
Sex
Female 65/83 78% 22% 0.002
Male 42/77 55% 45%

Type of clinician
Physicians 96/139 69% 31%
Advanced practice clinicians 11/20 55% 45% 0.209

Specialty
General internal medicine 75/101 74% 26%
Family medicine 32/58 55% 45% 0.013

Race
White 87/132 66% 34%
Non-White 20/26 77% 23% 0.272

Treatment groups (baseline)
Treatment 54/78 69% 31%
Control 52/79 66% 34% 0.648

Female patients
< 50% 13/23 57% 43%
≥ 50% 93/135 69% 31% 0.243

Non-English-speaking patients
<30% 66/116 57% 43%
≥ 30% 40/42 95% 5% < 0.001

Patients with psychosocial problems
< 50% 59/100 59% 41%
≥ 50% 47/58 81% 19% 0.004

Follow-up visit time pressure
Mean age/SD (years) – 46 (9.14) 48 (9.03) 0.122
Sex
Female 49/80 61% 39% < 0.05
Male 33/76 43% 57%

Type of clinician
Physicians 77/137 56% 44%
Advanced practice clinicians 5/19 26% 74% 0.014

Specialty
General internal medicine 60/100 60% 40%
Family medicine 22/56 39% 61% 0.012

Race
White 63/129 49% 51%
Non-White 18/26 69% 31% 0.057

Treatment groups (baseline)
Treatment 38/76 50% 50%
Control 43/78 55% 45% 0.523

Female patients
< 50% 10/23 43% 57%
≥ 50% 72/132 55% 45% 0.326

Non-English-speaking patients
< 30% 49/113 43% 57%
≥ 30% 33/52 79% 21% < 0.001

Patients with psycho-social problems
< 50% 42/98 43% 57%
≥ 50% 40/57 70% 30% 0.001

Unadjusted univariate biphasic comparisons
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not to be associated with new patient time pressure. However,
time pressure for new patients was associated with significant
differences in clinician outcomes including stress (3.47 in
time-pressured individuals vs 3.15 on a 5-point scale in non-
time-pressured clinicians, ES 0.417, p = 0.015) and intent to
leave the practice (2.14 on a 5-point scale vs 1.79, ES 0.345,
p = 0.046). Time pressure in follow-up visits (Table 4) showed
significant associations with chaotic work environments (3.62
on a 5-point scale for thosewith time pressure vs 3.39 for those
without, ES 0.335, p = 0.040) and with burnout (2.51 on a 5-
point scale vs 2.15, ES 0.384, p = 0.017).
Over the course of the study, perceived time pressure during

new patient visits (Table 5) improved in 44 clinicians. The one
organizational culture metric associated with improvement in
time pressure for new patients was values alignment between
clinicians and leaders (2.40 vs 2.11 on a 5-point scale, ES
0.486, p = 0.026). Time pressure for follow-up visits (Table 6)
improved in 37 clinicians who noted that their clinics had a
higher emphasis on quality as opposed to productivity (2.90 vs
2.66 on a 5-point scale, ES 0.428, p = 0.030) and greater
values alignment between clinicians and leaders (2.31 vs
2.07 ES 0.411, p = 0.024). Clinician outcomes (stress, satis-
faction, burnout, and intent to leave) were for the most part
more favorable with improved time pressure in new patient

and follow-up visits, but the differences in scores between
time-pressured and non-time-pressured clinicians were not
statistically significant. Selected full two-level hierarchical
models are included in the Appendix (Tables 7, 8, 9, and 10).

DISCUSSION

In this prospective evaluation of data from 168 clinicians in 34
medical practices, we found most clinicians felt they needed
more time than allotted to care for their patients. This need was
especially cogent for female clinicians and general internists.
Time pressure was high in clinicians with larger numbers of
psychosocially complex and Limited English Proficiency pa-
tients, more prevalent in chaotic workplaces where clinicians
lacked work control, and associated with stress, burnout, and
intent to leave the practice. Time pressure improved in settings
with favorable aspects of organizational culture, namely high
values alignment between clinicians and leaders and an em-
phasis on quality versus productivity.
Although time pressure in primary care is not new,2, 4, 5, 7,

17–22 it is troubling that despite numerous articles describing it,
the prevalence of physicians experiencing time pressure con-
tinues to rise. Since the MEMO study in 2009,6 time pressure

Table 3 Time Pressure for New Patient Visits Related to Work Conditions, Aspects of Organizational Culture, and Clinician Outcomes at
Baseline

Metrics Time pressure (n = 111) No time pressure (n = 52) Effect sizea p > |z| Effect size
95% confidence
interval

Work conditions
Work control 2.28 2.49 − 0.398 0.013* − 0.713 − 0.083
Work pace (chaos) 3.56 3.37 0.272 0.107 − 0.059 0.604

Aspects of organizational culture
Quality emphasis 2.85 2.85 0.000 0.997 − .340 0.341
Cohesive workplace 2.80 2.78 0.047 0.785 − 0.291 0.386
Communication emphasis 3.20 3.15 0.119 0.493 − 0.221 0.459
Values alignment 2.30 2.42 − 0.184 0.261 − 0.506 0.137
Trust in organization 2.85 2.80 0.066 0.688 − 0.259 0.392

Clinician outcomes
Satisfaction 3.72 3.84 − 0.177 0.292 − 0.507 0.152
Stress 3.47 3.15 0.417 0.015* 0.079 0.755
Burnout 2.39 2.22 0.192 0.270 − 0.149 0.534
Intent to leave 2.14 1.79 0.345 0.046* 0.006 0.683

*p< 0.05. aStandardized marginal mean difference

Table 2 Comparisons of Time Needed vs Time Allotted for New Patient and Follow-up Visits for All Clinicians, and for Male and Female
Clinicians

Time allotted (min) Time needed (min) % clinicians requiring more time than allotted

New patient appointment 35.2 (SD = 10.4) 45.9 (SD = 10.5)*** 67
Follow-up appointment 19.9 (SD = 3.5) 23.5 (SD = 6.0)*** 53
Male new patient 36.7 (SD = 10.8) 44.1 (SD = 11.1)***a 55b

Female new patient 33.7 (SD = 9.9) 47.7 (SD = 9.7)*** 78
Male follow-up 19.1 (SD = 3.4) 21.9 (SD = 5.3)***a 43b

Female follow-up 19.2 (SD = 3.7) 25.0 (SD = 6.3)*** 61

*p< 0.05; **p < 0.01; ***p< 0.001. aComparison of males vs females for number of minutes needed for a new patient (44.1 vs 47.7, p < 0.05) and
follow-up visit (21.9 vs 25.0, p < 0.001). bComparison of % males vs females needing more time for a new patient (55% vs 78%, p = 0.002) and follow-
up visit (43% vs 61%, p < 0.05)
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prevalence for new patients has increased from 53 to 67% of
HWP clinicians in 2015 (p = 0.002). Thus the primary care
workplace, described as feeling like a “hamster on a wheel,”23

has continued to generate time pressure, which makes even
more clinicians feel unable to complete their work. Health
information technology and EMRs have been cited as addi-
tional sources of stress. Involving more than half of the time of
the clinician workday,24 they have been associated with time
pressure.12 Moreover, physicians experiencing time pressures
due to excessive documentation outside of work have twice
the odds of burnout compared with other physicians.25 These
outcomes may be associated with concerns about the attrac-
tiveness of primary care to trainees.26, 27

Early work from the Physician Worklife Study7 showed an
association between time pressure and job dissatisfaction.
Time pressure correlated negatively with 7 facets of job satis-
faction, including autonomy, personal time, and patient care
issues. Since then, numerous authors have shown the

deleterious consequences of pressured primary care visits;4,
17, 19 HWP now extends those findings.
Our data show associations between time pressure, stress,

burnout, and intent to leave. These outcomes are particularly
important, as burnout is linked to adverse clinician outcomes
(depersonalization and turnover) and patient outcomes (satis-
faction, adherence, and quality), while intent to leave is linked
to turnover and loss of practice income ($250,000–$500,000
per provider).28, 29 Addressing predictors of stress (chaos, lack
of control, and time pressure) would be reasonable targets for
preventing burnout and improving practice sustainability.
Time pressure was more common inwomen clinicians, with

women requiring 40% more time for new patient visits and
men needing 20% more time. These gender differences may
stem from differing expectations and case mix of patients
seeing women versus men physicians.17 Women, for whom
there are high expectations for listening, spend 10%more time
than men for comparable visits;30 however, HWP data show

Table 5 Improvements in Time Pressure (New Patient Visits) Related to Work Conditions, Aspects of Organizational Culture, and Clinician
Outcomes

Metrics Estimated means
Improvement (n = 44)

Estimated means
No improvementa (n = 75)

Effect sizeb p > |z| Effect size
95% confidence
interval

Work conditions
Work control 2.14 2.21 − 0.160 0.423 − 0.553 0.232
Work pace (chaos) 3.51 3.67 − 0.243 0.329 − 0.731 0.245

Aspects of organizational culture
Quality emphasis 2.94 2.71 0.392 0.096 − 0.069 0.853
Cohesive workplace 2.97 2.82 0.260 0.264 − 0.196 0.716
Communication emphasis 3.16 3.10 0.119 0.640 − 0.382 0.622
Values alignment 2.40 2.11 0.486 0.026* 0.058 0.913
Trust in organization 2.85 2.85 − 0.008 0.968 − 0.425 0.408

Clinician outcomes
Satisfaction 3.92 3.64 0.451 0.063 − 0.024 0.926
Stress 3.26 3.51 − 0.317 0.190 − 0.791 0.156
Burnout 2.29 2.50 − 0.250 0.233 − 0.663 0.161
Intent to leave 2.02 2.38 − 0.317 0.212 − 0.815 0.180

*p< 0.05. aOf 75 clinicians with no improvement, 54 had no change and 21 experienced worse time pressure. bStandardized marginal mean difference.
Forty-six subjects not included due to missing time pressure data at either time A or B

Table 4 Time Pressure for Follow-up Patient Visit Related to Work Conditions, Aspects of Organizational Culture, and Clinician Outcomes at
Baseline

Metrics Time pressure (n = 85) No time pressure (n = 75) Effect sizea p > |z| Effect size
95% confidence
interval

Work conditions
Work control 2.28 2.44 − 0.306 0.038* − 0.596 − 0.017
Work pace (chaos) 3.62 3.39 0.335 0.040* 0.015 0.655

Aspects of organizational culture
Quality emphasis 2.80 2.89 − 0.164 0.313 − 0.483 0.154
Cohesive workplace 2.78 2.82 − 0.073 0.646 − 0.384 0.238
Communication emphasis 3.16 3.21 − 0.098 0.545 − 0.416 0.219
Values alignment 2.26 2.42 − 0.266 0.073 − 0.557 0.024
Trust in organization 2.81 2.86 − 0.091 0.550 − 0.391 0.208

Clinician outcome
Satisfaction 3.71 3.82 − 0.157 0.316 − 0.464 0.150
Stress 3.48 3.25 0.299 0.071 − 0.025 0.624
Burnout 2.51 2.15 0.384 0.017* 0.070 0.698
Intent to leave 2.18 1.87 0.307 0.061 − 0.014 .629

*p< 0.05. aStandardized marginal mean difference
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that up to 40% more time may be needed by women for new
patient visits, and 30%more time for follow-up appointments.
Some organizations have attempted to reduce gender dispar-
ities for women by adjusting panel sizes by patient gender.31

Other next stepsmight include allowing clinicians and patients
to choose appropriate time needed for their subsequent visits.
Patients of women clinicians have been shown to have lower
mortality and readmission rates as compared with those of
men,32 but our data suggest these outcomes may come at a
personal cost due to higher time pressures during patient
encounters.
Our study also highlights relationships between time pres-

sure and challenging work conditions, including less control
of the workplace and more chaotic workplaces. Lack of con-
trol is a major factor in producing stress,18 and chaos is
associated with stress and medical errors.33 The typical prima-
ry care practice may thus become the “perfect storm” of
adverse work conditions—chaos, lack of control, and time
pressure—which are linked to stress, burnout, and intent to
leave. If confirmed in larger studies, our findings suggest that
assessing these factors prospectively could allow a practice to
better determine how close it is to being a healthy workplace.
Our data show less time pressure in supportive workplaces,

with high values alignment and an emphasis on quality over
productivity. Workplaces that aligned values between leader-
ship and clinicians showed improved time pressure for new
and follow-up patient visits. Aligning values may make clini-
cians more willing to endure time pressure. Alternatively,
more supportive workplaces may provide more trained staff
to reduce administrative burden. Transformational leadership
can moderate the impact of time pressure on information
technology workers.10 Thus, organizational leaders can advo-
cate for ways to reduce time pressure to improve both clinician
engagement and stress.

Limitations

Our study has several limitations. Measures were predomi-
nantly self-reported, there were only 3 geographically separate
sites, and time pressure improved in a minority of the clini-
cians. The number of clinicians was relatively small, andmany
of the effect sizes were small to moderate. While we enrolled
100% of eligible clinics, we do not know participation rates of
clinicians; thus, there may have been bias in terms of which
types of clinicians (burned out vs not burned out) chose to
enroll. While the measures have been well validated in multi-
ple settings, we still propose these findings be viewed as
exploratory and needing confirmation in larger and more
geographically diverse studies.

CONCLUSION

In sum, most HWP clinicians felt they needed more time with
their patients to provide quality care. Because our data show
that time pressure is associated with workplace chaos and
stress, and that quality emphasis and values alignment be-
tween clinicians and leaders seem to diminish time pressure,
time pressure may be an important and remediable metric in
primary care.
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Table 6 Improvements in Time Pressure (Follow-up Patient Visits) Related to Work Conditions, Aspects of Organizational Culture, and
Clinician Outcomes

Metrics Estimated means
Improvement (n = 37)

Estimated mean
No improvementa (n = 80)

Effect sizeb p > |z| Effect size
95% confidence
interval

Work conditions
Work control 2.16 2.24 − 0.170 0.332 − 0.516 0.174
Work pace (chaos) 3.52 3.66 − 0.202 0.339 − 0.619 0.213

Aspects of organizational culture
Quality emphasis 2.90 2.66 0.428 0.030* 0.041 0.814
Cohesive workplace 2.92 2.80 0.204 0.275 − 0.162 0.571
Communication emphasis 3.13 3.09 0.091 0.668 − 0.327 0.510
Values alignment 2.31 2.07 0.411 0.024* 0.055 0.767
Trust in organization 2.93 2.76 0.273 0.116 − 0.067 0.615

Clinician outcomes
Satisfaction 3.79 3.62 0.273 0.195 − 0.139 0.687
Stress 3.32 3.52 − 0.251 0.252 − 0.681 0.178
Burnout 2.32 2.47 − 0.177 0.371 − 0.564 0.210
Intent to leave 2.39 2.31 0.067 0.751 − 0.349 0.484

*p< 0.05. aOf 80 clinicians with no improvement, 53 had no change and 27 experienced worse time pressure. bStandardized marginal mean difference.
Forty-eight subjects not included due to missing time pressure data at either time A or B
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