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Abstract 

Background: To meet increasing demand, healthcare systems may leverage shorter appointment lengths to com-
pensate for a limited supply of primary care providers (PCPs). Limiting the time spent with patients when evaluating 
acute health needs may adversely affect quality of care and increase subsequent healthcare utilization; however, 
the impact of brief duration appointments on healthcare utilization in the United States has not been examined. 
This study aimed to assess for potential inferiority of shorter (15-min) primary care appointments compare to longer 
(≥ 30-min appointments) with respect to downstream healthcare utilization within 7 days of the initial appointment.

Methods: We performed a retrospective cohort study using electronic health record (EHR), billing, and administrative 
scheduling data from five primary care practices in Midwest United States. Adult patients seen for acute Evaluation & 
Management visits between 10/1/2015 and 9/30/2017 were included. Patients scheduled for 15-min appointments 
were propensity score matched to those scheduled for ≥ 30-min. Multivariate regression models examined the effects 
of appointment length on repeat primary care visits, emergency department (ED) visits, hospitalizations, and diagnos-
tic services within 7 days following the visit. Models were adjusted for baseline patient, visit, and provider characteris-
tics. A non-inferiority approach was employed.

Results: We identified 173,758 total index visits (6.5% 15-min, 93.5% ≥ 30-min). 11,222 15-min appointments were 
matched to a comparable ≥ 30-min visit. Longer appointments were more frequent among trainee physicians, 
patients with limited English proficiency, and patients with more comorbidities. There was no significant effect of 
scheduled appointment length on the incidence of repeat primary care visits (OR = 0.983, CI: 0.873, 1.106) or ED 
visits (OR = 0.856, CI: 0.700, 1.047). Shorter appointments were associated with lower rates of subsequent hospitaliza-
tions (OR = 0.689, CI: 0.504, 0.941), laboratory services (OR = 0.682, CI: 0.643, 0.724), and diagnostic imaging services 
(OR = 0.499, CI: 0.466, 0.534). None of the non-inferiority thresholds were exceeded.
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Background
A robust primary care infrastructure is foundational for 
individual and population health [1]. The growing short-
age of primary care providers (PCPs) impedes timely 
and effective management of acute and chronic health 
conditions, delivery of essential preventive services, and 
careful stewardship of healthcare resources [1, 2]. It also 
threatens future progress in caring for an aging popula-
tion [3–5]. This shortage is driven, in part, by increasing 
demands for PCP services, fueled by population growth, 
increasing prevalence of chronic health conditions, and 
falling rates of the uninsured [6–8]. Furthermore, alter-
native payment models place greater responsibility on 
primary care practices to complete work outside the tra-
ditional purview of primary care, including population 
health management and care coordination [9, 10].

To improve healthcare access for growing patient 
populations and maximize revenue generation in a fee-
for-service environment, many healthcare systems have 
introduced shorter appointment lengths (e.g., 15-min 
in duration) into scheduling templates, seeking to maxi-
mize the number of patients seen on a given day [11, 
12]. While shorter appointment lengths do allow more 
patients to be seen in a given day, allocating valuable cli-
nician time in standardized, brief increments may not 
effectively meet patient needs, resulting in incomplete or 
incorrect diagnostic evaluations, poor patient experience, 
and potentially avoidable downstream healthcare utili-
zation [13–20]. Despite scheduled appointment lengths 
getting shorter, the time required to care for increasingly 
complex patients and comply with growing regulatory 
and documentation requirements has been increasing. 
A National Ambulatory medical survey suggested that 
physician reported time spent directly with patients had 
lengthened by an average of 2.4 min between 2008 and 
2015, raising the question of what amount of time is 
needed for clinicians to provide satisfactory care [12, 21].

Although there is no consensus on what constitutes 
“adequate time” with a clinician, shorter visits may be 
inadequate to effectively address patient concerns and 
also manage chronic health conditions, deliver neces-
sary preventive services, and interact with the electronic 
health record (EHR) [13, 14, 22–27]. Prior work in eval-
uating the effects of appointment length on healthcare 
utilization is sparse, often conflicting, and dated [28–33]. 

When shorter duration visits are employed, the quality of 
care rendered is uncertain and rarely rigorously evaluated 
in the primary care setting. Wilson et al. performed two 
separate systematic reviews, noting that shorter appoint-
ment lengths were associated with missing patient care 
elements among British General Practitioners [29, 32]. 
The impact of shorter duration primary care office visits 
on subsequent healthcare utilization in the United States 
has not been examined.

A more nuanced assessment of the value of different 
duration appointment lengths in primary care is needed 
as health systems and payers re-examine how to best 
deliver care to complex patient populations. Using data 
from an integrated healthcare delivery system in the 
Midwestern United States, we aimed to assess for poten-
tial inferiority of short (15-min) appointment lengths in 
the primary care setting compared to longer (≥ 30-min 
or greater) appointments by examining downstream 
healthcare utilization including return office visits, emer-
gency department and hospital utilization and diagnos-
tic testing in the 7 days following the initial appointment. 
Results of this study will help inform healthcare delivery 
models and the appropriateness of using shorter appoint-
ment slots in the primary care setting.

Methods
Study design & setting
We performed a retrospective cohort study using EHR, 
billing, and administrative scheduling data from Mayo 
Clinic, Rochester, Minnesota, U.S.A. Mayo Clinic is an 
integrated healthcare delivery system that serves local, 
regional, national, and international patients. The five 
primary care practices of Mayo Clinic Rochester reside 
in both urban and rural areas and are comprised of fam-
ily medicine, internal medicine, and pediatrics specialties 
that care for over 150,000 local residents, Mayo Clinic 
employees, and their dependents. PCPs in these practices 
include attending physicians, trainees in medical educa-
tion programs (residents and fellows), nurse practition-
ers (NPs), and physician assistants (PAs). This study was 
approved by Mayo Clinic’s Institutional Review Board.

Study population
We identified acute outpatient office (“index”) visits 
among adults (age ≥ 18 years) in the community internal 

Conclusions: For select indications and select low risk patients, shorter duration appointments may be a non-inferior 
option for scheduling of patient care that will not result in greater downstream healthcare utilization. These findings 
can help inform healthcare delivery models and triage processes as health systems and payers re-examine how to 
best deliver care to growing patient populations.
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medicine (CIM) and family medicine (FM) practices 
of Mayo Clinic, Rochester between 10/1/2015 and 
9/30/2017. Patients were required to be empaneled to a 
Mayo Clinic PCP for at least one year prior to the index 
visit and for 30 days following (to allow for ascertainment 
of baseline characteristics and utilization outcomes). 
Index visits were first identified using Current Procedural 
Terminology (CPT) codes for office or other outpatient 
evaluation and management (E&M) visits (99201–99215, 
99241–99245) and did not include preventive medicine, 
case or care management services, special evaluations, 
advanced care planning, or services performed outside 
the office setting. Index visits were then merged with 
administrative scheduling data to determine the allotted 
appointment time.

To ensure visits were for a new chief complaint, we 
excluded visits that were preceded by another eligi-
ble E&M visit in primary care within the previous two 
weeks. Visits for preventive services only or with non-
PCP providers (e.g., nurse, dietician, social worker, etc.) 
were excluded from analyses, as were visits where the 
scheduled appointment length could not be determined. 
Patients who did not provide research authorization were 
excluded in accordance with Minnesota state law [34].

Explanatory variable
The exposure of interest was the scheduled appointment 
length of the index visit. Appointment lengths were ascer-
tained from administrative scheduling data and catego-
rized as 15-min versus ≥ 30-min. Appointment lengths 
are determined by centralized scheduling staff mem-
bers using standardized templates based on the patient’s 
stated health concern and patient characteristics (see 
Additional file 1); the vast majority of appointments are 
either 15 or 30 min, but 45-min appointments are avail-
able for patients new to the practice and those requiring 
interpreter services. Because only 2.3% of longer appoint-
ments were 45 min long, they were grouped together 
with the 30-min appointments. Schedulers may substi-
tute their own judgement and schedule 15-min concerns 
into longer appointment slots. Additionally, providers 
can request that concerns normally scheduled in a longer 
appointment be placed into a 15-min slot based on their 
calendar availability. As such, there is substantial overlap 
of clinical conditions and contexts that may be seen in 
either 15-min or 30-min time slots.

Independent variables
Covariates of interest included patient, visit, and pro-
vider level characteristics. Patient characteristics were 
extracted from the EHR and included age, ethnicity, race, 
gender, marital status, and geographic location. Marital 
status was included as a proxy for social support. Limited 

English proficiency was identified using the language 
preference recorded in the patient’s registration data. The 
Deyo adaptation of the Charlson comorbidity index with 
incorporated severity weighting was calculated using 
ICD-9/ICD-10 diagnosis codes from billing data [35–37]. 
Prior healthcare utilization, measured by the number of 
emergency department (ED) visits and hospitalizations in 
the prior year, was also obtained for each index visit.

Visit and provider information included the specialty 
area of the appointment (FM vs. CIM), the type of pro-
vider seen (physician, NP/PA, or trainee physician), and 
the specific clinic site where care was sought. The chief 
complaint for the visit was obtained using the primary 
diagnosis from billing data and was summarized using 
the clinical classification software refined (CCSR) multi-
level categories [38].

Outcomes
Outcomes of interest were assessed within 7 days follow-
ing the index visit and included outpatient office visits in 
primary care (referred to as repeat visits), ED visits, hos-
pitalizations, laboratory services, and diagnostic imaging 
services. Repeat visits were identified using similar meth-
odology to that of the index visit, but without exami-
nation of the two weeks prior. ED visits were identified 
using CPT codes (99281–99288). Laboratory and diag-
nostic imaging services were identified using revenue 
center codes (i.e., codes used to identify accommodation 
or ancillary services), and in some instances, a combina-
tion of revenue center and CPT codes (see Additional 
file  2). To account for the fact that diagnostic services 
may, in some instances, be ordered and conducted ahead 
of the scheduled appointment, we performed a sensitiv-
ity analysis excluding laboratory or imaging services ren-
dered on the same day as the index appointment.

Adjustment for differences between groups
We anticipated that certain factors would be influen-
tial in determining whether a patient gets scheduled for 
a 15-min versus ≥ 30-min appointment. These would 
include patient level factors (medical complexity, social 
support, utilization patterns) and system factors (triage 
factors, access to care). For this reason, we implemented 
propensity score matching to account for potential selec-
tion bias in the exposure of interest. Full details regarding 
the propensity score matching approach used are pro-
vided in Additional file 3.

Statistical analysis
Patient, visit, and provider characteristics were compared 
using standardized differences as opposed to p-values, as 
examination of standardized differences is a more appro-
priate method for determining balance across matched 
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groups that is not influenced by reductions in sample size 
due to matching [39]. Crude outcome rates were com-
pared within our matched population using McNemar’s 
test for paired data.

Multivariate regression models were used to examine 
the effects of appointment length on each of the out-
comes of interest, while adjusting for important con-
founding variables not used as part of the matching 
process. We used conditional logistic regression meth-
ods to account for the matched nature of the data. Con-
founding factors included the ethnicity, race, gender, and 
marital status of the patient, as well as prior healthcare 
utilization. We reported multivariate regression results in 
the form of odds ratios and 95% confidence intervals.

To assess non-inferiority of shorter appointment 
lengths, we a priori defined a non-inferiority threshold 
of 10% increased likelihood (Odds Ratio [OR] of 1.1) of 
subsequent ED and hospital visits and a threshold of 20% 
(OR of 1.2) increased likelihood of repeat visits, labora-
tory services, and diagnostic imaging services. In essence, 
we are willing to accept a higher likelihood of subsequent 
utilization for those with shorter appointments so long 
as the increased rate does not exceed our defined non-
inferiority threshold. We used the upper limits of the 95% 
confidence intervals as a boundary for assessing non-
inferiority and compared this value to the corresponding 
non-inferiority threshold. All data management and anal-
yses were carried out using SAS 9.4 (SAS Institute Inc. 
Cary, NC).

Results
We identified 173,758 eligible acute care visits to primary 
care during the study period. Shorter (15-min) appoint-
ments accounted for 6.5% (N = 11,222) of the visits, while 
appointments scheduled for ≥ 30-min comprised 93.5% 
(N = 162,536). Prior to matching, the majority (63.8%) 
of 15-min appointments were scheduled in the FM prac-
tice, while longer appointments were more evenly dis-
tributed between the practice areas (52.1% in FM and 
47.9% in CIM) (Table  1). Longer appointments were 
more frequently scheduled with trainee physicians and 
for patients with limited English proficiency and a higher 
number of comorbidities. Visits with chief complaints 
related to congenital anomalies, mental illness, blood dis-
eases, the circulatory system, digestive system, or mus-
culoskeletal system, as well as endocrine or metabolic 
diseases, immunity disorders, injuries, and ill-defined 
conditions were more likely to have a longer appointment 
scheduled.

We matched 11,222 15-min appointments to a com-
parable ≥ 30-min appointment visit, resulting in a final 
matched cohort of N = 22,444 visits. After perform-
ing one-to-one propensity score matching, substantial 

balance was achieved between the two groups, with 
all match characteristics having a standardized differ-
ence below 5% (Table 1). Differences in additional base-
line demographic characteristics not used as part of 
the matching process also substantially improved after 
matching.

There were no significant differences in the crude rates 
of repeat acute care visits between the appointment 
length groups (Table 2). Shorter appointment lengths had 
a lower rate of 7-day ED visits (1.8% vs. 2.2%, p = 0.03) 
and hospitalizations (0.7% vs. 1.0%, p < 0.01) compared to 
longer appointment lengths. Longer appointments were 
also followed by higher rates of laboratory (38.3% vs. 
30.5%, p < 0.001) and diagnostic imaging services (28.2% 
vs. 17.2%, p < 0.001). These findings held true when 
excluding same day diagnostic services as part of our sen-
sitivity analyses (see Additional file 4, Tables D5 and D7).

Multivariate analyses showed no significant effect 
of scheduled appointment length on repeat visits 
(OR = 0.983, CI: 0.873,1.106) or ED visits (OR = 0.856, 
CI: 0.700, 1.047) (Fig.  1). Indeed, the strongest risk fac-
tor for repeat visits and subsequent ED visits was a his-
tory of greater ED utilization in the 6 months prior to the 
index visit (see Additional File 4, Tables D1-D2). Shorter 
appointment lengths were associated with a lower like-
lihood of subsequent hospitalizations (OR = 0.689, CI: 
0.504, 0.941), laboratory services (OR = 0.682, CI: 0.643, 
0.724), and diagnostic imaging services (OR = 0.499, CI: 
0.466, 0.534) compared to longer appointment lengths 
(Fig.  2). Female patients were more likely to have sub-
sequent laboratory services compared to male patients 
(OR = 1.296, CI: 1.184, 1.419) (see Additional file  4, 
Tables D3-D7). No other measures were significantly 
associated with our outcomes of interest.

None of the upper confidence limits for repeat visits 
(UCL = 1.106), laboratory services (UCL = 0.724), and 
diagnostic imaging services (UCL = 0.534) exceeded the 
non-inferiority threshold of an OR of 1.2 (i.e., 20% higher 
likelihood) (Fig. 2). Similarly, the upper confidence limits 
for subsequent ED visits (UCL = 1.047) and hospitaliza-
tions (UCL = 0.941) fell below the non-inferiority thresh-
old of an OR of 1.1 (i.e., 10% higher likelihood) (Fig. 1). 
These findings indicate that shorter scheduled appoint-
ments are non-inferior to longer scheduled appointments 
for all primary study outcomes.

Discussion
Real-time evaluation of practice changes to assess 
for unanticipated and undesired outcomes is neces-
sary to ensure that care delivery is safe, timely, effec-
tive, equitable, efficient and patient-centered [40]. Our 
study aimed to fill a critical knowledge gap by assessing 
whether 15-min primary care appointments represent 
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Table 1 Distribution of Population Characteristics and Propensity matched covariate balance

Characteristic Full Population Matched Cohort

Total
N = 173,758

15 Minutes 
N = 11,222

 ≥ 30 Minutes
N = 162,536

Standardized 
Difference

Total
N = 22,444

15 Minutes 
N = 11,222

 ≥ 30 Minutes
N = 11,222

Standardized 
Difference

Age (mean; SD) 54.2 (19.3) 51 (31) 55 (31) 20.6 50.4 (19.2) 51 (31) 50 (31) 1.6

Practice Area (%)
  Family Med 52.9 63.8 52.1 23.7 64.0 63.8 64.2 0.9

  PCIM 47.1 36.2 47.9 23.7 36.0 36.2 35.8 0.9

Provider Type (%)
  Physician 54.7 60.6 54.3 12.9 60.7 60.6 60.8 0.3

  NP/PA 29.5 31.3 29.4 4.2 31.1 31.3 30.9 1.1

  Resident 15.8 8.0 16.3 25.5 8.2 8.0 8.3 1.2

Patient Language (%)
  English 96.1 98.6 95.9 18.9 98.5 98.6 98.4 2.4

  Non-English 3.7 1.1 3.9 20.2 1.1 1.1 1.1 1.8

  Unknown 0.2 0.3 0.2 1.7 0.4 0.3 0.5 1.8

Clinic Site (%)
  Clinic A 54.8 42.0 55.7 27.7 42.6 42.0 43.1 2.4

  Clinic B 10.7 14.2 10.5 11.2 14.2 14.2 14.1 0.2

  Clinic C 16.2 19.6 16.0 9.4 19.8 19.6 20.0 1.0

  Clinic D 10.2 13.4 10.0 10.7 13.3 13.4 13.1 0.9

  Clinic E 8.0 10.8 7.8 10.3 10.2 10.8 9.6 4.1

Charlson Index (%)
  0 49.5 60.3 48.8 23.3 61.4 60.3 62.5 4.5

  1 19.2 18.0 19.3 3.5 17.9 18.0 17.7 0.6

  2 9.6 8.0 9.7 5.9 7.7 8.0 7.3 2.8

  3 6.7 4.8 6.8 8.8 4.5 4.8 4.1 2.9

  4 4.2 2.5 4.3 9.7 2.4 2.5 2.3 1.7

  5 or more 10.8 6.4 11.1 16.6 6.3 6.4 6.1 1.4

Disease Indication (%)
  Complications 

of Pregnancy; 
childbirth; and the 
puerperium

1.2 1.8 1.2 4.6 1.8 1.8 1.8 0.3

  Congenital Anoma-
lies

0.1 0.02 0.09 3.0 0.0 0.02 0.0 1.9

  Diseases of the blood 
and blood-forming 
organs

0.4 0.3 0.4 2.3 0.3 0.3 0.2 1.7

  Diseases of the circu-
latory system

8.6 2.8 9.0 26.4 2.9 2.8 2.9 0.2

  Diseases of the 
digestive system

5.0 3.2 5.1 9.3 3.3 3.2 3.3 0.3

  Disease of the geni-
tourinary system

6.6 7.0 6.6 1.6 7.0 7.0 6.9 0.5

  Diseases of the mus-
culoskeletal system 
and connective 
tissue

18.6 4.3 19.6 48.5 4.4 4.3 4.4 0.5

  Diseases of the 
nervous system and 
sense organs

8.3 14.8 7.9 22.1 14.9 14.8 14.9 0.3

  Diseases of the 
respiratory system

11.2 23.6 10.3 35.9 24.0 23.6 24.4 1.7
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a non-inferior option to traditional 30-min or longer 
appointments with respect to need for repeat primary 
care visits, ancillary diagnostic studies (laboratory and 
imaging tests), and ED visits and hospitalizations. We 
found that when propensity score matched on important 
patient and visit characteristics, patients seen for 15-min 
appointments did not incur greater healthcare utilization 
within seven days of the index visit, demonstrating that 

shorter appointments may provide a non-inferior option 
for scheduling when used for carefully selected patient 
populations.

Ideally, primary care appointments would allow for 
enough time to successfully complete all necessary 
clinical and ancillary tasks without shifting care to later 
appointments or generating unnecessary diagnostic test-
ing or referrals. While the time required to complete 

Table 1 (continued)

Characteristic Full Population Matched Cohort

Total
N = 173,758

15 Minutes 
N = 11,222

 ≥ 30 Minutes
N = 162,536

Standardized 
Difference

Total
N = 22,444

15 Minutes 
N = 11,222

 ≥ 30 Minutes
N = 11,222

Standardized 
Difference

  Diseases of the skin 
and subcutaneous 
tissue

6.1 18.7 5.2 42.7 18.7 18.7 18.7 0.1

  Endocrine; nutri-
tional; and metabolic 
diseases and immu-
nity disorders

7.3 1.9 7.7 27.3 2.0 1.9 2.0 0.2

  Infectious and para-
sitic diseases

2.1 6.1 1.8 22.1 5.9 6.1 5.7 1.7

  Injury and poisoning 4.0 3.4 4.0 3.3 3.5 3.4 3.5 0.5

  Mental Illness 7.6 1.7 8.0 29.9 1.7 1.7 1.7 0.8

  Neoplasms 1.2 2.5 1.1 11.1 2.3 2.5 2.0 3.4

  Residual Codes; 
unclassified

1.8 0.5 1.9 12.9 0.5 0.5 0.4 2.3

  Symptoms; signs; 
and ill-defined con-
ditions and factors 
influencing health 
status

9.9 7.3 10.1 9.7 7.4 7.3 7.4 0.1

Additional characteristics not used in the matching process
  Ethnicity (%)
    Hispanic 1.9 1.7 2.0 2.1 1.7 1.7 1.7 0

    Not Hispanic 95.3 95.3 95.3 0.1 95.3 95.3 95.3 0.3

   Unknown 2.8 3.0 2.8 1.6 3.0 3.0 3.0 0.4

  Race (%)
    African American 3.3 1.5 3.4 12.8 1.7 1.5 1.9 3.3

    Asian 2.8 2.3 2.9 3.4 2.4 2.3 2.4 0.6

    Other/Unknown 4.0 3.5 4.0 3.0 3.3 3.4 3.1 1.8

    White 89.9 92.8 89.7 10.9 92.7 92.8 92.6 0.8

  Sex (%)
    Female 61.9 62.7 61.8 1.9 62.6 62.7 62.5 0.6

    Male 38.1 37.3 38.2 1.9 37.4 37.3 37.5 0.6

  Marital Status (%)
    Married 62.3 65.1 62.2 6.1 63.3 65.1 61.6 7.3

    Not Married or 
Unknown

37.7 34.9 37.8 6.0 36.6 34.9 38.4 7.2

  Geographic Location (%)
    Olmsted County 75.0 72.0 75.2 7.4 72.6 72.0 73.2 2.8

    SE Minnesota 23.4 26.7 23.2 8.1 26.0 26.7 25.2 3.3

    Outside SE MN 1.6 1.4 1.6 2.1 1.5 1.4 1.6 1.8
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all tasks associated with a comprehensive primary care 
appointment is increasing, healthcare organizations may 
be pressured to limit appointment durations to maximize 
access and reimbursement. Our findings suggest that 
for carefully selected patients with low-risk visit indica-
tions—the situations where these appointments were 
being used—shorter appointment lengths do not result 
in greater down-stream healthcare utilization. However, 
as only a small number of total primary care appoint-
ments in our study period were of shorter length and 
were focused on simpler chief complaints and lower risk 
patients, our findings should not be generalized to higher 
risk patients or chief complaints that were excluded from 
the comparisons during matching. Thus, changes to 
scheduling standards should be considered with caution 
to avoid potential oversaturation of shorter appointments 
within provider calendars, which could limit their ability 
to effectively manage patients scheduled on a given day.

Prior work in evaluating appointment lengths has 
found an association between increasing appointment 
lengths and improved quality of care indicators, better 
counseling or screening, higher patient satisfaction, and 
lower risk of malpractice suits, as longer appointments 
allow adequate time to perform comprehensive services 
[11, 20]. Similarly, other retrospective work found that 
shorter appointment lengths are associated with incom-
plete visit tasks and higher medication prescribing, serv-
ing as a surrogate for lower value care, albeit much of this 
work was completed outside of the United States [30, 32, 
41, 42]. Our study built on these findings to offer reas-
surance that for select lower risk conditions and patients, 
shorter appointment lengths do not necessarily trans-
late to greater total healthcare utilization secondary to 
incomplete or incorrect diagnostic evaluations. How-
ever, we did not consider whether longer appointments 
were more conducive to addressing health maintenance 
and preventive health needs; while this is not indicative 
of suboptimal care for the acute condition serving as the 
chief complaint, it nevertheless reflects missed oppor-
tunities to deliver care and improve long-term health 
outcomes.

To our knowledge, this is the first contemporary study 
to examine the impact of scheduled appointment lengths 
on subsequent healthcare utilization in the general pri-
mary care population in the United States. It was made 
uniquely possible by linking EHR data, which spans 
the outpatient and inpatient settings, to administrative 
scheduling data, which allowed us to examine health-
care utilization and outcomes for a diverse popula-
tion of primary care patients. Our analyses are further 
enhanced by the use of administrative scheduling data, 
which includes the actual durations allotted to specific 
appointments, rather than CPT codes, which are imper-
fect surrogates of time spent on patient care and do not 

Table 2 Summary of crude outcome rates (within 7 days) across 
appointment length

Characteristic Appointment Length P-Value

15 Minutes
N = 11,222

30 Minutes
N = 11,222

N (%) N (%)

Repeat Visits 605 (5.39) 619 (5.52) 0.6807

ED Visits 199 (1.77) 243 (2.17) 0.0345

Hospitalizations 78 (0.70) 116 (1.03) 0.0061

Diagnostic Laboratory 3,424 (30.51) 4,299 (38.31)  < 0.0001

Diagnostic Laboratory 
(not including same day)

1,418 (12.64) 1,664 (14.83)  < 0.0001

Diagnostic Imaging 1,928 (17.18) 3,161 (28.17)  < 0.0001

Diagnostic Imaging (not 
including same day)

1,092 (9.73) 1,769 (15.76)  < 0.0001

Fig. 1 Effect of primary care appointment length on ED visits and hospitalizations within 7 days of the index appointment
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necessarily reflect the time allotted for the care that was 
performed. As part of a regionally dominant, integrated 
healthcare system we suspect there is very little leakage 
of down-stream care to other healthcare systems unable 
to be captured in our data. The five included clinics rep-
resented both urban and rural settings, patients were 
seen in teaching and non-teaching clinics, and a variety 
of practice styles and clinic level resources were available 
across the different sites, increasing the generalizability 
of our findings.

While informative, this study is subject to some limi-
tations. Because this is an observational study using 
secondary data analysis approaches, we are limited to 
describing associations present in the data and can-
not make causal inferences. To minimize the impact of 
this limitation, we utilized propensity score matching, 
which is a common approach to address underlying con-
founding and selection bias to estimate causal effects. 
However, because propensity score matching relies on 
observable data and administrative data alone cannot 
fully capture patient and care complexity and key social 
determinants of health, there may be residual bias in our 
study, resulting in some populations not being matched 
and included in our outcomes assessments. Thus, there 
may be important subgroups of patients, particularly 
those with multiple chronic conditions, patients with 
limited English proficiency who require interpreter 
services, patients with psychosocial barriers to health 
and healthcare, and those seen by trainee clinicians, 
for whom longer appointments may remain the supe-
rior option for scheduling. Additionally, care managed 
through email, phone calls, patient portals, and telemedi-
cine is not represented in our study. Therefore, inferences 
of this study are only generalizable to face-to-face visits 
with the potential to be scheduled at a 15-min interval.

Further research in this area is needed to compre-
hensively understand how appointment scheduling 
approaches impact the clinical experience. While we 
showed non-inferiority of shorter appointments in this 
population as it relates to subsequent healthcare utiliza-
tion, the association of appointment lengths with patient 
satisfaction, chronic disease outcomes, and measures of 
physician burnout are less clear [20]. Investigation into 
the value of using more patient and physician centered 
scheduling templates may represent another research 
area of opportunity.

Conclusions
Understanding how primary care appointment lengths 
impact downstream care and utilization may be of sig-
nificant value to clinicians, practice administrators, qual-
ity improvement professionals, payers, and health policy 
experts. This study investigated the association of sched-
uled appointment length on repeat visits and diagnos-
tic testing services rendered within the 7 days following 
the appointment and demonstrated that under the spe-
cific circumstances being considered, shorter appoint-
ment lengths, in carefully selected patients and carefully 
selected conditions may be adequate to meet patient 
needs. These findings can be used to improve healthcare 
delivery models and triage processes to provide higher 
quality and more efficient care, while aiming to reduce 
low-value healthcare utilization.
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