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IMPORTANCE Primary care physicians face increasing pressure to deliver complex care within
fixed, short visit durations. Prior evidence links higher time pressure to lower-quality care, but
the effects of reduced time pressure on care delivery are not well understood.

OBJECTIVE To evaluate whether reduced visit-level time pressure is associated with measures
related to greater comprehensiveness and preventive care delivery in primary care visits,
overall and by patient chronic condition burden and continuity with one’s usual physician.

DESIGN, SETTING, AND PARTICIPANTS This quasi-experimental cross-sectional study used
electronic health record data from 2021 to 2024. The study included visits to primary care
physicians at primary care practices within a large integrated health system in the
Northeastern US who routinely offered same-day visit slots for adult patients in their
schedules. Visits preceding an unfilled same-day visit (reduced time pressure) were
compared with visits preceding a filled same-day visit (regular time pressure) using linear
regression models that included physician and temporal fixed effects.

EXPOSURE Reduced time pressure, defined as an unfilled same-day visit slot immediately
following the index visit.

MAIN OUTCOMES AND MEASURES Indicators for comprehensiveness of care (total and new
diagnoses addressed, total and new prescriptions, diagnostic testing, and referrals) and
ordering of preventive care (immunizations and health maintenance items).

RESULTS Among 191 269 visits across 311 physicians (170 526 regular time pressure; 20 743,
reduced time pressure), mean (SD) patient age was 57.7 (18.1) years, and 59.7% of visits were
with female patients. Under reduced time pressure, physicians recorded 0.11 (95% CI,
0.08-0.15) more total diagnoses, 0.09 (95% CI, 0.07-0.11) more new diagnoses, and 0.02
(95% CI, 0.01-0.03) more new prescriptions, and ordered 0.08 (95% CI, 0.03-0.13) more
diagnostic tests, with no differences in referrals or preventive care. The estimated effects of
reduced time pressure on total and new diagnoses were largest among patients with 3 or
more chronic conditions (total diagnoses: 0.16 [95% CI, 0.10-0.21]; new diagnoses: 0.10 [95%
CI, 0.07-0.14]). Visits with a patient’s usual physician included more orders for diagnostic
testing and preventive care, although time pressure effects were similar when seeing one’s
usual physician vs another physician.

CONCLUSIONS AND RELEVANCE In this study, reduced time pressure visits had care patterns
aligned with more comprehensive care, particularly for patients with multimorbidity. These
modest results highlight the potential trade-offs between visit length and the scope of care
delivered, underscoring the importance of addressing time constraints in primary care.
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P rimary care in the US is under strain due to a growing
shortage of primary care clinicians relative to rising
demands for increasingly complex care for an aging

population.1-3 Within this context, and the still-predominant
fee-for-service payment system which enhances incentives to
maximize visit volume, there is too little time for clinicians to
deliver high-quality primary care.4,5 One study estimates that
a physician with a typical panel of 2500 patients would need
to work 26.7 hours per day to deliver all recommended pre-
ventive, chronic disease, and acute care.6

Prior studies suggest that time pressures in primary care
visits may impact the composition and quality of care, for
example by limiting clinicians’ ability to comprehensively
address patients’ concerns or provide recommended ser-
vices. Quasi-experimental studies making use of unexpected
scheduling disruptions have found that visits conducted un-
der greater time pressure involve fewer diagnoses, fewer pro-
cedures, higher rates of antibiotic and opioid prescribing,
increased follow-up care, and reduced delivery of preventive
services.7,8 Other work using physician absences as a source
of increased time pressure has found no impact on emer-
gency department visits or opioid prescriptions but a signifi-
cant increase in referrals to specialists and a decrease in re-
ferrals for laboratory tests.9,10 In cross-sectional studies, shorter
visits have been correlated with lower patient satisfaction and
reduced communication.11,12 However, most studies have fo-
cused on increased time pressure; none to our knowledge has
used a quasi-experimental study design to investigate whether
reducing time pressure produces opposite or distinct effects
or how these vary across patient populations.

The relationship between visit time pressure and care
composition is particularly salient for patients with multiple
chronic conditions, who are likely to present with multiple
biomedical and psychosocial concerns that may be difficult
to fit into a given visit.13,14 Under time constraints, physi-
cians may need to prioritize competing demands, poten-
tially altering the composition of care delivered during the
visit. Primary care physician (PCP) continuity may serve as a
mitigating factor in care composition, given strong evidence
linking interpersonal continuity of care (ie, longitudinal,
trusting relationships) with better care quality, fewer emer-
gency department visits and hospitalizations, and better
patient satisfaction.15-17 Yet little is known about whether
the effects of time pressure on visit composition differ by a
patient’s number of chronic conditions or by whether the
visit is with one’s usual PCP.

Understanding how the provision of primary care differs
under reduced time pressure is important given ongoing
primary care payment reform efforts, including alternatives to
fee-for-service payment models that aim to alleviate time
pressures and support more flexible care delivery.18 To assess
this, we used electronic health record (EHR) data from a
large integrated health system and leveraged whether subse-
quent same-day visit slots were filled as a source of quasi-
experimental variation in visit time pressure. We examined out-
comes that aligned with comprehensive care (ie, diagnoses
addressed, prescriptions, diagnostic testing, and referrals) as
well as receipt of recommended preventive care services and

assessed how these outcomes varied by patients’ chronic con-
ditions and by whether they saw their usual physician.

Methods
This study was reviewed by the Mass General Brigham Insti-
tutional Review Board. Informed consent was waived due to
the use of deidentified data. The Strengthening the Report-
ing of Observational Studies in Epidemiology (STROBE)
reporting guideline was followed.

Study Design
We conducted a quasi-experimental serial cross-sectional study
of adult primary care visits among physicians who routinely
offered same-day visit slots. To assess the effects of reduced
time pressure on primary care delivery, we used same-day
visits as a source of plausibly exogenous variation in visit-
level time pressure within a physician’s schedule. We identi-
fied visits that immediately preceded a same-day visit slot,
comparing those for which the subsequent visit was unfilled
(representing reduced time pressure) vs filled (representing
regular time pressure). We used EHR data from the Mass Gen-
eral Brigham (MGB) Enterprise Data Warehouse, which con-
solidates clinical, demographic, and billing information from
all hospitals and outpatient practices within the MGB health
system. MGB is a large integrated health system based in
Massachusetts.

Study Sample
For the study period January 1, 2021, through December 31,
2024, we identified 856 physicians who were regularly prac-
ticing (≥28 half-day clinical sessions scheduled per month on
average) for 10 or more months (measured from their first to
last observed month) and were affiliated with primary care (in-
cluding internal medicine and family medicine) practices at
MGB. The analysis focused on physicians to ensure compara-
bility in scheduling structures and scope of practice within the
health system. We further restricted the sample to 311 physi-
cians whose schedule consistently included same-day visits

Key Points
Question Is reduced time pressure in primary care visits
associated with care pattern changes in care comprehensiveness
and quality?

Findings In this cross-sectional study of 191 269 primary care
visits across 311 physicians in an integrated health system, reduced
time pressure visits included more diagnoses documented, more
new prescriptions prescribed, and more diagnostic testing and
similar preventive care (eg, immunizations) compared with regular
time pressure visits. Estimated effects on diagnosis counts and
testing were larger for patients with multiple chronic conditions.

Meaning Results of this study suggest that reducing time
pressure in primary care may modestly increase in the scope of
issues addressed, particularly for patients with medical
complexity.
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(≥4 same-day visits offered on the same weekday and time slot
exclusively for same-day visits). We then examined all visits
immediately preceding visits that were exclusively sched-
uled for same-day visits. Physicians would likely have known
at the time of those index visits whether the subsequent same-
day slot had been filled (in our data, 97.5% of same-day visits
were scheduled more than 1 hour before their start time). We
further restricted visits to those with adult patients (aged 18
years or older) who had at least 1 prior encounter recorded in
the Enterprise Data Warehouse within 5 years of their index
visit (Figure 1).

Measures
Primary Outcomes
We examined a series of visit-level outcomes to characterize the
composition of care delivered (specifically, in the domains of care
comprehensiveness and preventive care) that may be sensitive
to time constraints.19,20 These outcomes capture documented
clinical activities reflecting core components of high-quality pri-
mary care, rather than serve as direct measures of care quality
or appropriateness.

To understand care patterns aligned with comprehensive-
ness of care, we assessed the number of patient concerns ad-
dressed during the visit (number of new and total diagnostic
code categories recorded); prescribing (number of new pre-
scriptions [ie, not prescribed in the prior year] and total num-

ber of prescriptions [including new prescriptions and refills of
existing prescriptions]); diagnostic testing (number or-
dered); and specialist referrals (number ordered, excluding
e-consultations).7,9,19,21,22 Additional details on the defini-
tion of each outcome are provided in eTable 1 in Supple-
ment 1. Outcomes were identified from encounter-linked EHR
data and may have been entered during or after the visit. Given
this, these measures reflect documented clinical activities
rather than direct observation of in-visit clinical content.

To evaluate the provision of preventive care, we measured
the number of immunizations administered on the day of the
visit and the number of health maintenance items addressed (ie,
the screenings, immunizations, and counseling activities that are
key components of guideline-based preventive care) (eTable 2
in Supplement 1).

Patient Characteristics
We characterized patients using self-reported demographic in-
formation, including age (based on date of birth), sex, marital
status, race, and ethnicity. Race and ethnicity data were col-
lected to characterize the patient cohort and not analyzed fur-
ther. We also captured chronic condition count prior to the
study visit, which was defined using a subset of the Chronic
Conditions Warehouse (CCW) classification system (eTable 3
in Supplement 1). Patients were classified as having a chronic
condition if they had either at least 2 prior inpatient or outpa-

Figure 1. Flowchart of Included Primary Care Physicians and Visits

1361 Physicians in primary care (internal medicine
or family medicine) departments between
2021 and 2024

323 Physicians offering same-day appointments

311 Physicians with eligible schedules

505 Excluded for working less than 10 mo during the
study period or less than an average of 28 half-day
clinic slots per month

533 Excluded for not regularly offering exclusive
same-day appointment blocks

12 Excluded for not having patients immediately
preceding both filled and unfilled same-day
appointments

650 Excluded for age younger
than 18 y or no prior
encounters

4449 Excluded for age younger
than 18 y or no prior
encounters

856 Physicians practicing full time

20 743 Included reduced time pressure visits 

21 393 Reduced time pressure visits (primary
care visits with an unfilled same-day
appointment immediately after)

170 526 Included regular time pressure visits 

174 975 Regular time pressure visits (primary
care visits with a filled same-day
appointment immediately after)
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tient encounters with an associated International Classifica-
tion of Diseases code in the past 2 years or a record in the cor-
responding disease registry in the EHR.

Visit Characteristics
Visit measures included the visit type (eg, annual, follow-up,
sick visit), scheduled slot length in minutes, and whether the
visit was with the patient’s usual physician (defined as the phy-
sician attributed to the patient in the EHR).

Statistical Analysis
We descriptively analyzed patient sociodemographic and visit
characteristics by time pressure status and calculated stan-
dardized mean differences (SMDs). We conducted visit-level

analyses using linear regression models to examine the effect
reduced visit time pressure on our outcomes and estimate
mean differences. Models included physician, temporal (year,
month, day of week, visit time), visit length, and visit type
fixed effects to enable within-physician comparisons and con-
trol for variations in patient mix across time and visit types.
To increase the precision of estimates, we also included con-
trols for patient age and sex. We computed cluster-robust SEs
at the patient level to account for nonindependence of obser-
vations among visits contributed by the same patient. All
analyses were conducted using R version 4.4.1 (The R Project
for Statistical Computing), with a 2-sided threshold of P < .05
used to denote statistical significance. For primary outcomes,
we applied Holm-Bonferroni adjustments to control the

Table. Patient and Visit Characteristics in Regular vs Reduced Time Pressure Visits

Characteristica

No. (%)

SMD
Regular time pressure
(n = 170 526)

Reduced time pressure
(n = 20 743)

Patient characteristic

Age, y, mean (SD) 57.8 (18.1) 56.7 (18.2) 0.059

Female 102 086 (59.9) 12 147 (58.6)

0.027Male 68 426 (40.1) 8595 (41.4)

Marital status

Married 93 010 (54.5) 10 981 (52.9)

0.033Single 45 939 (26.9) 5825 (28.1)

Otherb 31 577 (18.5) 3937 (19.0)

Racec

Asian or Other Pacific Islander 6610 (3.9) 800 (3.9)

0.021

Black 10 253 (6.0) 1266 (6.1)

White 138 573 (81.3) 16 944 (81.7)

Otherd 13 170 (7.7) 1534 (7.4)

Unavailable 1920 (1.1) 199 (1.0)

Ethnicityc

Hispanic 16 894 (9.9) 2062 (9.9)

0.039Not Hispanic 145 854 (85.5) 17 895 (86.3)

Unavailable 7778 (4.6) 786 (3.8)

Chronic conditions, mean (SD) 2.7 (2.2) 2.7 (2.2) 0.015

Visit characteristic

Visit typee

Annual/physical 59 203 (34.7) 6027 (29.1)

0.214

Follow-up/return patient 43 499 (25.5) 4335 (20.9)

New patient 7382 (4.3) 1187 (5.7)

Office visit 23 068 (13.5) 3264 (15.7)

Same day 17 508 (10.3) 2888 (13.9)

Virtual or telemedicine 8637 (5.1) 1457 (7.0)

Otherf 11 275 (6.6) 1589 (7.7)

Scheduled visit length, ming

15-25 56 187 (33.0) 8528 (41.1)

0.18030 101 975 (59.8) 10 598 (51.1)

40-60 12 359 (7.2) 1617 (7.8)

Usual PCPh 148 047 (86.8) 17 395 (83.9) 0.084

Abbreviations: PCP, primary care
physician; SMD, standardized mean
difference.
a Each row represents visit-level data;

patients may contribute multiple
visits in the sample.

b Other included declined, divorced,
legally separated, life partner,
unavailable, widowed, and not
applicable.

c Race and ethnicity categories were
self-selected from the electronic
health records from the Mass
General Brigham Enterprise Data
Warehouse.

d Other race included declined,
American Indian or Alaska Native,
multiple selected, patient does not
know, race not listed, and
unavailable.

e Visit type categories are based on
appointment scheduling codes.

f Other included visit types that did
not fit into the main categories.

g Scheduled visit length refers to the
appointment slot duration assigned
in the scheduling system, not
observed visit duration.

h Usual PCP indicates whether the
visit was with a physician listed as
the patient’s assigned PCP in the
electronic health record at the time
of the visit.
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family-wise error rate at 0.05. We conducted sensitivity analy-
ses using alternative sets of patient-level controls and differ-
ent specifications of temporal fixed effects (eAppendix 1 in
Supplement 1).

Stratified Analyses
We examined heterogeneity in the estimated effects of time
pressure along 2 key dimensions. First, we stratified analyses
by the number of chronic conditions a patient had prior to the
visit (0, 1-2, or ≥3). Second, we stratified visits by the provid-
ing physician (the patient’s usual physician compared with an-
other physician), given the potential influence of a continu-
ous relationship on comprehensiveness of care and preventive
care delivery.

Additional Analyses to Assess Validity
Our study design relies on the assumptions that unfilled same-
day visits reduce time pressure during the visit immediately
preceding the same-day slot, and that any observed changes
in clinical practice are attributable to changes in time pres-
sure. To assess the validity of the first assumption, we
examined whether visit duration differed depending on
whether the subsequent same-day slot was filled (eAppen-
dix 2 in Supplement 1). While we cannot directly test the
second assumption, we assessed the characteristics of
patients in visits preceding both filled and unfilled same-
day visits to assess balance. Similar patient characteristics
(defined as SMDs <0.10) would suggest that differences in
clinical practice were unlikely to be driven by differences in
observed patient mix.

Results
The sample included 191 269 visits across 311 physicians
(eTable 4 in Supplement 1), including 170 526 regular time pres-
sure visits and 20 743 reduced time pressure visits (Table). The
mean (SD) patient age was 57.7 (18.1) years; 59.7% of visits were
with female patients and 40.3% were with male patients. Pa-
tients had a mean (SD) of 2.7 (2.2) chronic conditions; the most
common were hyperlipidemia (53.6%) and hypertension
(47.7%) (eFigure in Supplement 1). For most visits (86.5%), pa-
tients saw their usual physicians. The most frequent visit type
was an annual or physical examination (34.1%), and the most
common scheduled visit length was 30 minutes (58.9%). Pa-
tient sociodemographic characteristics and visit characteris-
tics were similar across groups (SMD<0.1), although reduced
time pressure visits were more likely to be same-day or shorter
time length visits.

Main Estimated Effects of Reduced Time Pressure
During reduced (vs regular) time pressure visits, physicians
documented more total diagnoses (mean difference, 0.11; 95%
CI, 0.08-0.15) and new diagnoses (mean difference, 0.09; 95%
CI, 0.07-0.11) (Figure 2), prescribed more new medications
(mean difference, 0.03; 95% CI, 0.01-0.05), and ordered more
diagnostic tests (mean difference, 0.08; 95% CI, 0.03-0.13).
There was no significant difference in the total number of pre-

scriptions prescribed, referrals ordered, health maintenance
items addressed, or immunizations provided.

Across alternative specifications that modified covariate
adjustment and fixed effects, point estimates were similar in
magnitude to those from the primary model, and SEs were
comparable, indicating that results were not sensitive to model
specification (eTable 5 in Supplement 1). In separate models
specifying outcomes as binary indicators, the exposure was as-
sociated with a statistically significant increase in the likeli-
hood of any new diagnosis, prescription, new prescription, and
screening (eTable 6 in Supplement 1).

Chronic Conditions
When stratifying analyses by patients’ medical complexity, we
found that across all visits, patients with more chronic condi-
tions had more total diagnoses recorded and total prescrip-
tions ordered, and had fewer new diagnoses recorded
(Figure 3). For those with more chronic conditions, physi-
cians recorded 0.06 (95% CI, −0.02 to 0.13), 0.08 (95% CI, 0.03-
0.13), and 0.16 (95% CI, 0.10-0.21) more total diagnoses for
patients with 0, 1 to 2, and 3 or more chronic conditions
respectively during reduced time pressure visits. For new di-
agnoses, the corresponding differences were 0.08 (95%
CI, 0.01-0.14), 0.08 (95% CI, 0.03-0.12), and 0.10 (95% CI, 0.07-
0.14). Among patients with 3 or more chronic conditions, phy-
sicians ordered 0.08 (95% CI, 0.01-0.15) more diagnostic tests
during reduced time pressure visits. We saw no significant ef-
fects within subgroups for prescribing or referrals. Among pre-
ventive care outcomes, we found more health maintenance
items were addressed in reduced time pressure visits (mean
difference 0.05; 95% CI, 0.00-0.10) for patients without any
chronic conditions.

Figure 2. Bar Graph of the Effect of Reduced Time Pressure
on Care Delivery

0 0.05 0.10 0.15

Adjusted difference for reduced vs
regular time pressure visits

–0.05

Total diagnoses
(mean, 4.66)

New diagnoses
(mean, 1.80)

Total prescriptions
(mean, 0.82)

New prescriptions
(mean, 0.59)

Diagnostic tests
(mean, 3.40)

Any referral
(mean, 0.15)

Health maintenance
items, No. (mean, 2.41)

Immunizations, No.
(mean, 0.23)

a

a

a

a

Preventive careComprehensiveness of care

Means shown for the outcome in the regular time pressure group. Whiskers
indicate 95% CIs.
aP < .05 (Holm-Bonferroni adjusted).
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Care Continuity
During regular time pressure visits, those in which patients saw
their usual physician compared with another physician in-
volved documenting more total diagnoses (5.02 [95% CI, 5.00–
5.04] vs 2.27 [95% CI, 2.24–2.29]), ordering more diagnostic
tests (3.61 [95% CI, 3.59–3.62] vs 2.06 [95% CI, 2.02–2.10]), plac-
ing more referrals (0.16 [95% CI, 0.16–0.16] vs 0.09 [95% CI,
0.09–0.10]), addressing more health maintenance items (2.57
[95% CI, 2.56–2.58] vs 1.39 [95% CI, 1.37–1.41]), and providing
more immunizations (0.25 [95% CI, 0.25–0.25] vs 0.07 [95%
CI, 0.06–0.07]). In contrast, visits with the usual physician in-
volved fewer total prescriptions (0.80 [95% CI, 0.79–0.81] vs
0.95 [95% CI, 0.92–0.97]) and fewer new prescriptions (0.56
[95% CI, 0.55–0.56] vs 0.78 [95% CI, 0.76–0.80]) (Figure 4).
When comparing reduced vs regular time pressure visits, the
magnitude of the effect estimate of reduced time pressure on
diagnoses was larger for visits with one’s usual physician vs
another physician but CIs overlapped. A significant increase

in new prescriptions under reduced time pressure was ob-
served only in visits with one’s usual physician (mean differ-
ence, 0.02; 95% CI, 0.01-0.03). For diagnostic testing, the mag-
nitude of the effect estimate of reduced time pressure was
larger for visits with another physician vs one’s usual physi-
cian but CIs overlapped.

Discussion
In this quasi-experimental cross-sectional study of primary care
visits, we observed a clear effect of lower time pressure on care
patterns related to comprehensiveness of care but not on pre-
ventive care provision. During reduced time pressure visits,
physicians recorded a greater number of health concerns (both
more total and new diagnoses), prescribed more new medi-
cations, and ordered more diagnostic tests. The estimated ef-
fects of reduced time pressure on diagnoses and diagnostic

Figure 3. Baseline Mean Values and Plotted Effect Estimates for Reduced Time Pressure
and Care Delivery by Number of Chronic Conditions

0 0.05–0.05 0.10 0.250.200.15

Effect estimates (95% CI)

Care delivery
Regular time pressure
baseline, mean (95% CI)

Comprehensiveness of care

Total No. of diagnoses

0 (n = 31 135) 3.54 (3.51-3.57)

1-2 (n = 70 273) 4.31 (4.29-4.34)

≥3 (n = 89 861) 5.31 (5.29-5.34)

No. of new diagnoses

0 (n = 31 135) 2.03 (2.00-2.05)

1-2 (n = 70 273) 1.88 (1.86-1.89)

≥3 (n = 89 861) 1.66 (1.64-1.67)

Total No. of prescriptions

0 (n = 31 135) 0.53 (0.52-0.54)

1-2 (n = 70 273) 0.75 (0.74-0.76)

≥3 (n = 89 861) 0.97 (0.96-0.98)

Preventive care

Any referral

No. of referrals

0 (n = 31 135) 0.17 (0.16-0.17)

1-2 (n = 70 273) 0.16 (0.16-0.16)

≥3 (n = 89 861) 0.14 (0.14-0.14)

No. of health maintenance items

0 (n = 31 135) 2.14 (2.12-2.16)

1-2 (n = 70 273) 2.32 (2.31-2.34)

≥3 (n = 89 861) 2.58 (2.56-2.59)

No. of immunizations

0 (n = 31 135) 0.25 (0.24-0.25)

1-2 (n = 70 273) 0.24 (0.24-0.24)

≥3 (n = 89 861) 0.21 (0.21-0.21)

No. of new prescriptions

0 (n = 31 135) 0.45 (0.44-0.46)

1-2 (n = 70 273) 0.58 (0.57-0.58)

≥3 (n = 89 861) 0.64 (0.64-0.65)

No. of diagnostic tests

0 (n = 31 135) 3.70 (3.66-3.75)

1-2 (n = 70 273) 3.52 (3.49-3.55)

≥3 (n = 89 861) 3.21 (3.18-3.23)

Effect estimate of reduced 
time pressure (95% CI)

0.054 (–0.018 to 0.126)

0.080 (0.027 to 0.132)

0.150 (0.093 to 0.205)

0.079 (0.014 to 0.144)

0.075 (0.034 to 0.116)

0.102 (0.069 to 0.136)

0.031 (–0.006 to 0.067)

0.025 (–0.003 to 0.053)

0.011 (–0.020 to 0.042)

0.010 (–0.004 to 0.024)

0.007 (–0.001 to 0.016)

0.002 (–0.005 to 0.010)

0.053 (0.003 to 0.103)

–0.003 (–0.040 to 0.033)

0.007 (–0.027 to 0.041)

0.017 (–0.002 to 0.0356)

0.000 (–0.011 to 0.012)

0.004 (–0.006 to 0.013)

0.046 (0.011 to 0.081)

0.028 (0.004 to 0.052)

0.026 (0.002 to 0.045)

0.083 (–0.040 to 0.206)

0.077 (–0.003 to 0.156)

0.080 (0.010 to 0.145)
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tests were more pronounced among patients with multiple
chronic conditions. Visits in which patients saw their usual phy-
sicians had more comprehensive care patterns and included
more preventive care in general, while the estimated effects
of reduced time pressure were similar regardless of prior re-
lationship with the physician.

These findings build on prior research linking higher time
pressure and shorter visit durations to fewer diagnosis codes7-9

by examining how reductions in time pressure are associated
with changes in primary care delivery patterns. The larger dif-
ference in diagnoses recorded among patients with greater
chronic condition burden suggests that time pressure may be
particularly consequential for visits involving clinical com-
plexity. This is notable given that visit lengths in most health
systems remain highly standardized, with little adjustment for
patient complexity.

Our findings related to prescribing and diagnostic testing
align with previous literature which generally report oppo-
site effects with increased time pressure,9,10 and further sug-
gest that reduced time pressure may alter the composition of
primary care visits. While the total number of prescriptions did
not significantly differ by time pressure, physicians were more
likely to prescribe new medications during reduced time pres-
sure visits. This suggests that physicians may be using addi-
tional time to initiate or adjust medications, perhaps to ad-
dress a new diagnosis or medication adverse effect discussed

during the visit. In contrast, refills of existing medications may
be relatively quick (requiring limited discussion or cognitive
work), and therefore occur with or without time pressure.

In contrast, we observe no association between time pres-
sure and referral rates. Referrals could plausibly increase or
decrease with reduced time pressure. On one hand, addi-
tional time may allow physicians to address concerns di-
rectly within the visit, potentially reducing the need for spe-
cialty referrals. On the other hand, longer visits may allow
patients to raise additional concerns or previously deferred is-
sues that then lead to referral. These competing dynamics may
help to explain the null overall association observed.

While we cannot directly assess whether the increase in
comprehensive care patterns reflects higher quality care,
these findings suggest that reduced time pressure allows
physicians greater flexibility in how visit time is allocated
and may allow them to address additional concerns during a
visit. Prior work has shown that patients of physicians who
address multiple concerns during a visit rather than focus-
ing entirely on the patient’s primary problem have fewer
visits annually, lower annual resource costs, and better dis-
ease management scores.23

Beyond visit-level time pressure, our findings also high-
light how organizational features such as continuity of care may
affect primary care delivery. Stratified analyses by patient-
physician relationship show that physicians provided more po-

Figure 4. Baseline Mean Values and Plotted Effect Estimates for Reduced Time Pressure and Care Delivery by Care Continuity

Physician assignment
Regular time pressure
baseline, mean (95% CI)

Comprehensiveness of care

Total No. of diagnoses

No. of new diagnoses

Preventive care

Any referral

Physician

No. of health maintenance items

No. of immunizations

Total No. of prescriptions

No. of new prescriptions

No. of diagnostic tests

Usual physician (n = 165 442) 5.02 (5.00-5.04)

Other physician (n = 25 827) 2.27 (2.24-2.29)

Usual physician (n = 165 442) 1.84 (1.83-1.85)

Other physician (n = 25 827) 1.51 (1.49-1.53)

Usual physician (n = 165 442) 0.80 (0.79-0.81)

Other physician (n = 25 827) 0.95 (0.92-0.97)

Usual physician (n = 165 442) 0.56 (0.55-0.56)

Other physician (n = 25 827) 0.78 (0.76-0.80)

Usual physician (n = 165 442 3.61 (3.59-3.62)

Other physician (n = 25 827) 2.06 (2.02-2.10)

Other physician (n = 25 827) 0.09 (0.09-0.10)

Usual physician (n = 165 442) 2.57 (2.56-2.58)

Other physician (n = 25 827) 1.39 (1.37-1.41)

Usual physician (n = 165 442) 0.25 (0.25-0.25)

Other physician (n = 25 827) 0.07 (0.06-0.07)

Usual physician (n = 165 442) 0.16 (0.16-0.16)

Effect estimate of reduced 
time pressure (95% CI)

0 0.05–0.05–0.10 0.10 0.25 0.300.200.15

Effect estimate (95% CI)

0.122 (0.081 to 0.164)

0.104 (0.050 to 0.158)

0.092 (0.065 to 0.119)

0.065 (0.022 to 0.109)

0.026 (0.007 to 0.045)

0.002 (–0.057 to 0.062)

0.035 (0.019 to 0.051)

0.016 (–0.036 to 0.068)

 0.069 (0.016 to 0.123)

 0.151 (0.039 to 0.262)

0.001 (–0.010 to 0.011)

0.012 (–0.014 to 0.038)

0.021 (–0.021 to 0.064)

0.006 (–0.002 to 0.014)

–0.002 (–0.01 to 0.007)

0.006 (0.000 to 0.012)
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tentially comprehensive and preventive care to their usual pa-
tients at baseline, but the estimated effects of time pressure
were similar across continuity status. Although reduced time
pressure was associated with increased documentation of di-
agnoses in both groups, physicians documented substan-
tially more concerns when seeing their usual patients, sug-
gesting continuity enables more issues to be addressed even
under typical constraints.

Finally, the lack of observed effect of reduced time pres-
sure on preventive care provision in our main analyses may
reflect the more standardized and reminder-based nature of
preventive tasks, which are typically less sensitive to physi-
cian discretion or available time. Although the visit-level dif-
ferences observed in this study are modest, they occur across
a very large volume of primary care visits within highly stan-
dardized scheduling environments. Even small per-visit
changes in how care is delivered may therefore accumulate to
meaningful differences at the health system or population
level. By identifying which components of primary care ap-
pear sensitive to time pressure, this study lays the ground-
work for future research evaluating whether these differ-
ences translate into changes in care quality.

Strengths and Limitations
A key strength of this study is the use of same-day visits as a
plausibly exogenous source of variation in time pressure, pro-
viding a quasi-experimental approach to isolate the effect of
time pressure. A second strength is the inclusion of physician
and temporal fixed effects, which help to mitigate confound-
ing from physician-level practice styles and differences in pa-
tient mix across visit times. Several limitations should also be
noted. First, our analysis was conducted within a single inte-
grated health system, which may limit the generalizability of
our findings to other settings with different organizational
structures, scheduling practices, or patient populations. How-

ever, MGB includes both academic and community-based pri-
mary care practices that use widely adopted EHR and sched-
uling platforms, and its physicians face productivity and
continuity pressures similar to those in other large integrated
systems. Second, our physician sample was restricted to phy-
sicians who regularly offered same-day visits, which may rep-
resent a subset of physicians who differ in unobserved ways
from those who do not incorporate same-day visits into their
schedules. Third, with our comprehensiveness of care mea-
sures, we were unable to assess the clinical appropriateness
of the additional diagnoses, orders, or referrals observed. Ac-
cordingly, our findings reflect differences in documented care
processes rather than definitive evidence of improved qual-
ity. Finally, our study does not examine whether reduced time
pressure improves other aspects of visit efficiency and pro-
ductivity or downstream patient outcomes.

Conclusions
In this quasi-experimental cross-sectional study of primary care
visits in a large health system, lower visit time pressure was
associated with differences in how care was delivered, includ-
ing physicians recording more patient concerns, prescribing
more new medications, and ordering more diagnostic tests and
referrals. These findings suggest that scheduling strategies that
reduce time pressure may alter how clinicians allocate atten-
tion and effort within visits, particularly for complex pa-
tients. Scheduling practices that reduce time pressure may be
especially relevant for value-based payment models, in which
addressing multiple needs efficiently aligns with systems’ in-
centives to improve quality and reduce downstream costs. Fu-
ture work should examine whether such changes in visit com-
position translate into improvements in patient outcomes, care
quality, and physician well-being.
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