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Abstract

Introduction: We analyzed trends and explored implications of no-show rates in adult urology
from provider related characteristics at an academic program.

Methods: No-show rates were determined from electronic health records of appointments in adult
urology at Duke University Medical Center and affiliated clinics between January 2014 and
December 2016. t-Test, Wilcoxon rank sum and ANOVA were employed.

Results: Of 72,571 total appointments 13,219 (18.2%) were no-shows. The no-show rates per pro-
vider related characteristic were provider type (physician 22.1% vs advanced primary provider 34.0%),
visit category (new 26.9% vs return 25.6% vs procedure 17.5%), faculty status (assistant 22.9% vs
associate 21.9% vs professor 21.4%) and specialty (oncology 26.7% vs reconstructive 22.9% vs stones
25.4%). Average lead times of advanced primary practitioners and physicians were 47 and 62 days,
respectively. There was a statistically significant difference in mean no-show rates by provider type
(p <0.01) and new patient by provider type (p <0.01). However, there was no statistical difference in
mean rates by specialty, faculty status, provider bump history, provider based visit types and average
lead time. The potential loss in revenue from outpatient no-shows is at least $429,810 annually.

Conclusions: Provider type and new patient visits by provider type have statistically different no-
show rates. Missed appointments are costly and affect clinical efficiency, access to care and
potentially patient outcomes. Given the shift toward value based care and future workforce changes,
further investigations are needed to determine interventions to help reduce no-show rates. Models to
predict and adjust clinics should be developed and deployed.
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The United States spent at least 17% of its economy on
health care in 2014, more than any other country in the

world.1 With the advent of the Affordable Care Act greater
efforts to contain cost and shift to value based care have
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become priorities. Patient satisfaction and timely access to
care are now recognized markers of quality in payment
models.2 Health systems are incentivized to improve their
efficiency and, thus, missed clinic appointments are
burdensome to the health care system. Clearly, missed ap-
pointments can potentially negatively affect patient out-
comes. From an administrative perspective such missed
appointments cause an underuse of resources, increase costs
and reduce efficiency.3e6

Given an aging population, the projected demand for
urological services will increase. Workforce shortage pre-
dictions range from 12% to 46% by 2035.7 The growing role
of advanced primary providers, such as nurses and physician
assistants, may help alleviate the physician shortage, but their
effect has yet to be investigated.8

Previous studies have examined factors associated with
missed appointments, mainly in primary care clinics, psychiatry,
dermatology, infectious disease and gastroenterology.2,4,9e14

These studies explored patient related factors such as age, marital
status, referral source, lead time and provider experience.2 This
quality improvement study aims to explore provider related
factors associated with missed appointments for adult urology
clinics using no-show data from electronic health records and
scheduling data, and to consider their operational and financial
implications on the overall health system. To our knowledge, this
is the first comprehensive study of no-shows in adult urology.

Materials and Methods

This study was reviewed and approved for exemption by the
Duke University Health System Institutional Review Board.
Data collection and analysis were collaboratively performed
by the Division of Urology and the Private Diagnostics Clinic
Outcomes Research Team (PORT) Steering Committee.

No-shows were defined as missed outpatient clinic ap-
pointments without previous cancellations (eg no docu-
mentation of checking in or recorded vitals). Data were used
from the electronic health record (EPIC) and scheduling
software (CADENCE) of patients scheduled for an
appointment with adult urology at Duke University Medical
Center and affiliated clinics between January 1, 2014 and
December 31, 2016. Clinic appointment data for 19 providers
(12 physicians, 7 APPs) in 3 specialties (oncology, recon-
structive and stones) from 3 practice settings were accessed.
Two physicians were excluded from analysis due to
incomplete scheduling records. Additional variables were
visit category (new, return, procedure), faculty status (as-
sistant, associate and professor), provider bump history
(defined as appointments flagged by the provider as bumped
to a new date less than 30 days from the original scheduled

date) and average lead time (number of days appointment
was scheduled before actual visit date).

t-Tests and ANOVA were used for normally distributed
variables and Wilcoxon rank sum test was used for non-
normally distributed variables. Bivariate analysis was used
for continuous variables. Statistical analysis was performed
using the statistical software package JMP.

Results

Demographics

No-show and present populations shared many similarities
(supplementary table, https://www.urologypracticejournal.
com). The breakdown by age appeared similar between the
groups with the exception of patients older than 60 years. Both
populations were approximately 70% male. The no-show
population had fewer white patients (58.0% vs 72.0%) and
more black patients (32.2% vs 20.5%) compared to the present
population. Interestingly, 16.1% of no-show patients received
a confirmed phone reminder, which was nearly half the
number of confirmed present patients (30.7%). Of the lead
time categories, appointments with lead times of less than 1
month had the greatest absolute number of no-shows.

The no-show population was largely distributed among
Medicare, Blue Cross Blue Shield and commercial/managed
pay insurance carriers (table 1). Only 7.1% of no-show
patients had Medicaid.

Median income was extrapolated from home zip code
information using 2011-2015 American Community Survey
5-year estimates. The top 30 zip codes represented among no-
shows had median incomes ranging from $29,018 (2.9%) to
$123,276 (1.5%). The zip code most represented by no-
shows had a median income of $45,615 (5.1%).

Descriptive Statistics

The total number of appointments for the descriptive sta-
tistics was defined as number of no-shows and present ap-
pointments. No-show rates by provider related characteristic
are listed as provider type (physician 22.1% vs APP 34.0%),

Table 1.
Breakdown of no-show population by insurance type

% No-Show Population

Medicare 37.2
Medicaid 7.1
Blue Cross Blue Shield 24.9
Commercial/managed 20.9
Self-pay 7.3
Other 2.6
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visit category (new 26.9% vs return 25.6% vs procedure
17.5%), faculty status (assistant 22.9% vs associate 21.9% vs
professor 21.4%) and specialty (oncology 26.7% vs recon-
structive 22.9% vs stones 25.4%). The average lead times for
APPs and physicians were 47 and 62 days, respectively
(p¼0.29, see figure, table 2).

Provider Type

No-show rates were statistically different between the 2
provider groups (p<0.01). The mean APP no-show rate was a
little less than double that of the mean physician rate (table 3).

Seniority

Physician seniority was subdivided by faculty status into
assistant, associate and full professor. APPs were excluded
from this subset analysis. Mean no-show rates ranged from
14% to 18% (table 3). There was no statistical difference.

Specialty

Specialties included oncology, reconstructive surgery and
stones. Mean rates ranged from 18% to 20% (table 1). There
were no statistical differences.

Bump History

Bumping was defined as a provider shifting appointments
less than 30 days from the original appointment date. It was
unknown whether a provider’s bump history (cutoff at 15%)
had any influence on a patient’s clinic experience. The 17
providers were subdivided based on whether they had greater
than or less than 15% bump histories (table 3). Between these
2 groups the mean no-show rates were 18.2% and 20%,
respectively, and there was no statistical difference.

Lead Time

Lead time was defined as the number of days the appointment
was scheduled prior to the actual visit date. Average lead
times ranged from 19 to 93 days (table 3). Analysis revealed
no significant association. However, return visits accounted
for the majority of no-shows after a lead time of 1 month.

Visit Type

Visit types were subdivided into new, return and procedure (in-
dependent of subspecialty). For the new and return categories the
no-show rateswere compared between provider type (physician vs
APP). APPs did not perform procedures. As such, no-show rates
were compared across physician faculty status. There was sig-
nificant difference in the new visit no-show rates between
physician vs APP (p <0.01). However, there were no statistical
differences in the return and procedure visit rates (table 3).

Discussion

Provider Related Factors

No-shows result in underutilization of clinic time, waste of
resources and overall reduction in efficiency. Without a pre-
vention method in place, there is little that a clinic can recoup
financially. Not only do no-shows increase provider idle time,
they also inadvertently affect patient access. Often demand for
clinic visits far outstrips the supply of available appointments.
As a result, patients on waiting lists likely experience delays in
scheduling appointments because of other no-shows. Previous
studies have documented no-show rates for outpatient clinics
between 12% and 42%.15 Our results demonstrate a statistical
difference between overall and new visit no-show rates for
physicians vs APPs. However, given the growing clinical role

Table 2.
Descriptive provider related statistics

No. No-Shows Total No. Appointments % No-Shows

Provider type:
Physician 8,990 40,666 22.1
APP 4,229 12,455 34.0

Seniority:
Assistant 3,041 13,261 22.9
Associate 3,566 16,285 21.9
Professor 2,383 11,120 21.4

Specialty:
Oncology 2,379 8,913 26.7
Reconstructive 3,470 15,158 22.9
Stones 7,370 29,040 25.4

Visit type:
New 4,327 16,067 26.9
Return 7,974 31,150 25.6
Procedure 914 5,232 17.5

Figure. Breakdown of no-shows and present appointments by provider
type. APPs have nearly double no-show rate vs physicians.
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of APPs, it is distressing to discover such a discrepancy in
no-show rates between physicians and APPs.

The urology workforce is expected to change dramatically. The
median age of practicing urologists is 53 years and, as such, many
urologists will either retire or decrease their work hours in the next
decade.7,16e19 The number of urologists per capita has decreased
more than all other surgical specialties except for general and
thoracic surgery.19 The minimal increase in the number of
incoming residents will not significantly offset the number of
urologists retiring. In fact, incoming resident capacity is unlikely to
change given no increases in Medicare funding for residency
positions. APPs present a possible solution to the decreasing
physician supply. There are an estimated 8,710 full-time APPs in
urology. The rate of APP involvement is increasing and they will
likely outnumber their physician counterparts in the future.19

Ideally, the role of the APP is to help free the urologist to spend
more timewith complex cases and in the operating room.However,
our results suggest that if APPs have a significantly higher rate of
no-shows, then they are ineffectively used in their clinician roles.

No-shows may influence patient outcomes especially with
respect to long-term followup. For example, major active
surveillance programs for prostate cancer recommend repeat
testing of PSA and biopsies. A recent study by Loeb et al
explored patient compliance with active surveillance pro-
tocols within the community, with active surveillance not
active in men with prostate cancer older than 65 years.20 These
men did have at least 1 PSA test a year but only a minority had a

repeat biopsy after year 2. During a 5-year study period only

11.1% and 5.0% of patients underwent testing comparable with
the PRIAS (Prostate Cancer Research International Active
Surveillance) and Johns Hopkins protocols, respectively.20 Less
frequent monitoring could result in a higher likelihood ofmissing
the window of treatment if the disease progresses. Unfortunately,
the study did not investigate causes behind why patients or
providers do not adhere to guidelines. Procedures represented a
small percentage of no-shows in our data. However, this may be
due to our clinic potentially missing at risk patients before their
biopsies were even scheduled. Our results also indicate no dif-
ference in no-shows for return visits. This seems to suggest that if
the problem is a lack of compliance from no-shows, then it may
be a systems level problem that cannot be resolved by shifting the
appointments to upper or mid level providers. The clinical im-
plications for lack of adherence are nontrivial. In fact, a recent
study noted that protocol discordant PSA monitoring was
associated with a higher risk of metastasis than in patients with
concordant followup during active surveillance.21

Economic Implications

Missed appointments are costly to a health system. Previous
studies have explored cost implications for other fields such as
primary care or procedure heavy outpatient clinics like
gastrointestinal endoscopy suites. However, to our knowledge
this is the first study to explore the consequences of no-shows in
adult outpatient urology clinics. Urology is unique in that
outpatient visits include general visits and procedures.
Procedures are typically reimbursed at a higher price than
general visits. According to the Centers for Medicare &
Medicaid Services 2017 Physician Fee Schedule for North
Carolina, the average reimbursement of a urological procedure
ranges from $101 to $131. This cost is 1.2 to 1.6 times the price
of a new or return visit. Given the pricing difference, it was
expected that procedures would contribute greatly to the cost of
no-shows. However, procedures onlymade up 7% of no-shows.

Given the proportion of new and return visits contributing to
no-shows, we used billing data to determine the no-show cost per
annum from2014 to 2016. The total no-show costs per year at our
institution (assumingMedicare facility prices) is at least $429,810,
with 93% of that cost coming directly from new and return visits.
This figure represents a baseline annual cost because provider and
staff wages, facility fees, equipment, supplies and other additional
costs were not included. We did not have access to private in-
surance payments, which would also influence annual cost.

Future Directions

Despite coming from a renowned institution, the no-show
rate for Duke Urology (18.2%) is on par with reported

Table 3.
No-show rates by provider related factors

Mean % No-Show Rate p Value

Provider type:
Physician 15.8 <0.01
APP 24.2

Seniority: 0.23
Assistant 17.9
Associate 15.6
Professor 14.0

Specialty:
Oncology 18.8
Reconstructive 18.2 0.83
Stones 20.1

Bump history:
Greater than 15% 18.2 0.23
Less than 15% 20.0

New visit:
Physician 29.6 <0.01
APP 54.0

Return visit:
Physician 44.8 0.95
APP 60.6

Procedure visit:
Assistant 12.9
Associate 13.1 0.06
Professor 2.2
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rates in the literature outside of urology.2 Furthermore, this study
suggests that at this institution new and return visit no-shows
largely contribute to the cost, and that procedural appoint-
ments are generally kept. At least $430,000 is lost in potential
revenue each year from no-shows. Another key discovery is the
statistical difference in no-show rates by provider type. Given that
many APPs are already booked at full capacity, traditional in-
terventions like overbooking may not necessarily be the best
solutions to reducing no-shows and improving efficiency.

Reducing no-shows is feasible. Overall 67.4% of no-show
patients did not receive a phone reminder status (supple-
mentary table, https://www.urologypracticejournal.com). Cell
phone use has grown dramatically in the last 5 years, even
among older individuals. Text messaging and e-mails may
reach patients more effectively than the traditional phone call
or voice message. These methods can also be targeted toward
return visit patients, such as setting reminders closer to the
appointment date and offering more opportunities for
cancellation. Increasing the number of reminders for shorter
lead time appointments may also reduce no-shows. More than
50% of no-shows were scheduled less than a month before the
actual visit date. Only 12% of no-shows were scheduled 6
months before. Another option is to consider open access
scheduling. Open access scheduling is a common model in
primary care clinics, generally blocking time for patients to
come to clinic at their convenience. Urology may benefit from
a hybrid model, offering a few hours per week dedicated to
specific diagnoses or patients. Open access has been found to
improve practice productivity and patient satisfaction if the
clinic manages demand with clinic capacity and is able to
maintain a timely relationship with patients.

Targeted overbooking has been a growing area of interest in
reducing no-shows.5 Many studies have developed algorithms to
target patients likely not to show and to overbook appointments
for those particular patients. The algorithms have varying levels
of success on a case by case basis, given the inherent differences
in patient populations at various clinics.Wewould like to caution
that although targeted overbooking is a viable option, steps must
be taken to balance no-shows with overbooked appointments
with limited provider capacities (especially accommodating peak
number of visits). The latter reason is especially important
considering that many APPs and physicians already operate at
full capacity in the clinic. Overbooking may result in increases in
overtime, costs and physician burnout, and deteriorate patient
experience if used improperly.

Limitations

The study focused on 1 institution with a small number of
providers. Scheduling data were limited to 2014 to 2016

because the electronic health record was formally installed at
Duke at the end of 2013. The financial analysis was based on
Medicare billing data and does not represent the exact cost to
the health system. Finally, socioeconomic factors, trans-
portation barriers and patient perception of the severity of his
or her illness may also influence no-shows. Scheduling
questionnaires also triage diagnoses less likely to require
surgery by design. This process may explain the discrepancy
in no-show rates between providers, as patients with “less
severe” diagnoses may seek help from community providers.

Conclusion

No-shows are costly and inefficient, and may negatively affect
patient access and outcomes. Our study shows a statistically
significant difference in overall and new patient no-show rates
for physicians and APPs in adult urology. All other provider
related characteristics did not appear to influence no-show
rates. This physician/APP dichotomy is concerning given
the increasing demand for urological services and changing
provider workforce in the field. Interventions like text message
reminders, open access scheduling and targeted overbooking
may find it useful to stratify by provider type given these
results. Future investigations exploring these subsets of patients
may provide greater insight into a more effective solution.
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Editorial Commentaries

This article provides a look into Duke Urology’s data on
appointment no-shows and cancellations, including their
significant financial impact. No-show rates were higher for
APPs, despite having shorter wait times for appointments.
However, no differences were noted by faculty seniority
except for procedure appointments, where professors had the
lowest rate of no-shows. Surprisingly, appointment lead time
did not impact no-show rates in new patients, even stone
patients. Note the larger denominator in the data includes
cancellations (more than 72 hours prior) and no-shows (less
than 72 hours prior), where the smaller denominator statistics
represent only no-shows. The authors theorize that no-shows
have a more significant impact, as they do not allow for pa-
tients to be bumped up to replace cancelled appointments. A
potential oversight in this study is the possibility that over-
booking is already happening and mitigating the financial

impact of no-shows as well as the potential capacity that could

be gained by eliminating no-shows. Unfortunately, this article

does not include the impact of possible interventions on the no-

show problem, but hopefully the authors will share their

updated data in the future.
The authors present 2 interesting solutions to the no-show

problem, open access scheduling and algorithm based
overbooking, which have shown promise in other disciplines.
Optimizing clinic schedules with minimal no-shows and
cancellations may lead to reduced wait times, improved
patient satisfaction and potentially improved quality of care.

Ash Bowen
Department of Urology

University of Oklahoma Health Sciences Center
Oklahoma City, Oklahoma

The authors of this timely article should be applauded for

tackling such a complex subject. The discrepancy in the no-

show rate seen between urology APPs and physicians is

concerning, since the future of urology will require the

incorporation of APPs within the clinical setting to manage the

patient volume. This study demonstrates a tangible economic

cost to no-shows and helps quantify the reduction in clinical

efficiency. It also introduces urology specific metrics that

might be used by our community in the future to maximize

physician and APP productivity.
It is safe to assume that there will always be no-shows in

urology. The use of thoughtfully derived algorithms ac-
counting for the number and type of patients who will not
show would allow a urology practice to use targeted over-
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booking. This could offset the costs that accompany no-
shows. However, there are inherent risks associated with
strategic overbooking. Clinics would have to be designed to
accommodate “surge” visit numbers when the expected no-
shows actually show up. If all the scheduled patients arrive on
any given day, the provider capacity could be exceeded,
resulting in longer in-office wait times for patients. Chronic
overbooking will increase physician burnout, which has
been shown to negatively impact the quality of care pro-
vided to the patient.1 All of this ultimately results in a
diminished patient experience. The moment we allow our
business decisions to overshadow the quality of care

delivered to our patients is the moment that we lose the very
soul of our profession.

Harold A. Frazier, II
Department of Urology

George Washington University
Washington, D.C.
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Reply by Authors

Wewould like to thank Drs. Bowen and Frazier and for the
positive feedback and critique regarding our study. We agree
that there are inherent risks behind strategic overbooking that
can negatively impact patient and provider experiences. In
future steps we are interested in exploring how we can best
design, implement and optimize a dynamic overbooking
model. One possibility is to identify specific patient pop-
ulations based on their no-show histories (eg compliant
patient vs habitual no-shows) and overbook appointment(s)
during the no-show time slot. This will hopefully help
preserve a positive clinic experience for the other scheduled
patients. Another area of interest is the establishment of a
limit on the number of overbooked appointments per day.
This will help reduce the risk of “surge” episodes and office

wait times. Efforts to reduce surge episodes will immensely
affect provider experience. It is often already over-
whelming to have a full clinic schedule, but to be asked to
accommodate additional overbooked appointments may
exacerbate burnout. We agree that there must be a
thoughtful solution to no-shows that will not detract from
patient care.

Given our data, we would likely roll out an overbooking
pilot with our APPs first since they are most affected by no-
shows. We would additionally explore how overbooking
may already be occurring in our system especially given our
threshold of 72 hours for cancellations. This remains a ripe
area for more research especially given the shortages and
higher burnout rate for our specialty.
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