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Abstract

Objectives—Factors affecting access to healthcare is an expanding area of research. This study
seeks to identify factors associated with no-show rates in an academic Otolaryngology practice in
order to improve clinical efficiency and patient access to care.

Study Desigh—Retrospective review.

Methods—A retrospective review of scheduled clinical appointments from February 1, 2015, to
January 30, 20186, at a single academic Otolaryngology department was performed. Statistical
analysis was completed to examine the association of no-show rates with the following:
Otolaryngology subspecialty, clinic location (e.g. main campus vs. satellite), patient demographic
factors, attending seniority, temporal factors, insurance types, rurality, and visit type.

Results—There was an overall no-show rate of 20% for 22,759 scheduled clinic visits. Satellite
clinics had the highest no-show rates at 25% (p<0.001). New patient visits had the highest no-
show rate at 24% (p<0.001). Among subspecialties, Facial Plastic surgery had the lowest no-show
rate (12.6%) while Pediatrics had the highest (23%) (p<0.001). No significant association between
gender and no-show rates was observed (p=0.29), but patients over 60 years old had the lowest no-
show rate (12.7%, p<0.0001). Patients with Medicaid (28%), Medicare (15.3%), and commercial
insurance (12.9%) had significantly different overall no-show rates (p<0.0001).

Conclusions—Increased clinic no-show rates are associated with satellite clinics, new patient
visits, younger age and insurance type. No-show rates varied among subspecialties. Further
investigation is warranted to assess barriers to appointment compliance and to develop
interventions to improve access to care.
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INTRODUCTION

Non-adherence, or “No-show,” appointments are defined as missed clinic appointments
where a patient does not notify the provider ahead of time that he or she will not be
attending the appointment. Patient no-show rates vary by specialty and other factors but have
been reported to range from 7-33%. 1-8 Non-adherence to attend scheduled clinic
appointments may detrimentally impact delivery of care to patients on multiple levels. No-
shows can negatively affect the individual’s health by leading to worse health-related
outcomes and increased use of emergency departments for care.? Failure of a patient to keep
their appointment can negatively affect not only that individual’s care but also the care of
other patients who are unable to get timely appointments. This leads to longer waiting times
for clinic appointments and a decrease in patient satisfaction. With a looming shortage of
Otolaryngologists in the future,? appointment non-adherence and the factors associated
with no-shows is an important area of research.

In addition to patient care delivery, no-show appointments can have a substantial financial
impact on healthcare systems through reduced clinical efficiency resource utilization. The
University of California at San Francisco (UCSF) estimates approximately 67,000 no-show
patients a year within the UCSF system, with a financial impact estimated at $7 million for
the health care system.1! Academic medical centers, in particular, are at risk for no-show
appointments due to a patient population with complex health conditions, significant patient
travel distances, and a high volume of indigent care. Previous studies have shown multiple
factors affecting no-show rates. These factors include distance from clinic,! insurance
carrier,12 timing of clinic visit,5 and gender.8 However, these studies primarily examined
factors that affect no-show rates in the primary care setting with little attention to comparing
surgical subspecialty clinics, in particular Otolaryngology clinics. The objective of this study
was to examine factors associated with no-show rates in a multi-subspecialty
Otolaryngology department at a single academic institution over a one-year period of time.
Furthermore, by examining clinic no-show variables we may be able to identify potentially
modifiable factors associated with increased no-show rates in order to facilitate better access
to care and improve patient outcomes in the future.

MATERIALS AND METHODS

The Institutional Review Board at the University of Kentucky approved this study (IRB
Number 15-0864-P3H). A retrospective chart review was conducted on all patients with a
scheduled appointment with a physician in the University of Kentucky (UKY)
Otolaryngology Clinics, an academic tertiary care center, between February 1, 2015 and
January 30, 2016. Patients scheduled to see a mid-level provider (nurse practitioner or
physician’s assistant) or resident only were excluded. Audiology and allergy-only
appointments were excluded. A query of the outpatient electronic medical records system,
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Allscripts Electronic Health Record (AEHR) (Sandy Springs, GA), and the billing system,
Allscripts Practice Management (APM), was performed. Patients were identified as either
showing or no-showing for their scheduled clinic appointment. No-Show appointments
included all patients that did not keep their appointment. At our institution, all patients
receive an automated telephone reminder 2-3 days prior to their appointment. Patients that
notified the clinic to cancel or reschedule within 24 hours of their appointment were not
included in the no-show group. Review of APM further provided demographic data,
including age, gender, race, county of residence, insurance type, and visit type (new patient,
established patient, procedure or post-op) for each patient. Chart review in AEHR was
conducted for any missing data on patients. Data was compiled in Microsoft Excel 2013
(Redmond, Washington). Ethnicity was recorded only for December 2015 and January 2016.
Clinic sites included two hospital-based and three outreach (“satellite”) ambulatory clinics.
Providers included four Head and Neck Oncology Surgeons, two Neurotologists, one
Rhinologist, two Pediatric Otolaryngologists, one Facial Plastic and Reconstructive Surgeon
and two General Otolaryngologists. Attending physician academic rank was classified as
junior faculty (assistant or associate professor < 5 years) versus senior faculty (associate
professor > 5 years or full professor). Insurance types were categorized into Medicare,
Medicaid, Commercial, Self-pay, Military, Other and Unknown. The weekday and season of
scheduled visits were also recorded. Gross estimates of distance travelled for each patient
were determined by the number of counties traversed by a patient to reach the clinic. Rural-
Urban Continuum Codes, also known as Beale Codes, were used to classify county of
residence into rural or urban based on their population and proximity to metropolitan areas.
13 The coding system ranges from 1 to 9 with 1 representing the most metropolitan areas of
Kentucky and 9 representing the most rural areas with the smallest population. The codes
were then grouped such that 1 to 3 represented urban areas, 4 to 6 represented suburban or
rural areas adjacent to metropolitan areas and 7 to 9 represented very rural areas.

Statistical Analysis

RESULTS

Descriptive statistics are presented as frequencies (%). Multiple observations were observed
for many subjects, and therefore all analyses accounted for the statistical correlation among
no show observations from the same subject. Specifically, bivariate and multivariate analyses
were conducted by fitting marginal regression models using cluster-weighted generalized
estimating equations'# with robust standard errors to ensure the validity of inference. A final
multivariate logistic regression model was fit using predictors that showed the greatest
clinical impact in bivariate analysis results. All tests were two-sided at the 0.05 significance
level. Analyses were conducted in SAS version 9.4 (SAS Institute, Cary, NC).

In the one-year time period, there was a total of 22,759 scheduled patient visits for all UKY
Otolaryngology clinics that met inclusion criteria. The overall no-show rate for all clinics
was 20%. Satellite clinics accounted for 14% of total visits. These clinics had no-show rates
of 25% compared to 19% at the main medical campus (p<0.0001). No-show rates between
Otolaryngology sub-specialties on univariate analysis are shown in FIGURE 1. On post-test
pairwise comparison analysis, the differences between Plastics and Otology versus all other

Laryngoscope. Author manuscript; available in PMC 2019 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Fiorillo et al.

Page 4

sub-specialty clinics were statistically significant. There was no statistically significant
difference between the no-show rates in the Plastics and Otology clinics. Additionally, the
difference between the General-Main Campus clinic versus the General-Satellite clinic was
statistically significant. When comparing attending rank status, overall no-show rates for
senior faculty were lower than for junior faculty (18.7% versus 21.1%, p=0.0001). However,
senior faculty had a statistically significant lower no-show rate only within the general clinic
when controlling for sub-specialty (FIGURE 2).

The patient demographics are listed in TABLE 1. On univariate analysis no statistically
significant difference was seen between genders in terms of no-show rates (Males=20.3%,
Females=19.7%, p=0.6707). There was positive association between increasing age and
attendance at clinic visit among adult patients (TABLE 1), with patients 18-40 years old
having the highest no-show rate at 25.3% and those 61 years and older with the lowest no-
show rate at 12.7% (p<0.0001). On pairwise comparison, all comparisons were significant
within the age categories. There was a statistically significant difference in no-show rates
between Asian (13%), White/Caucasian (19%) and African American patients (27%)
(p<0.0001). On pairwise comparison analysis, all differences between races were
statistically significant except for the no-show rates between White/Caucasian and Asian
patients. Additionally, Hispanic patients had a 49.5% no-show rate compared to non-
Hispanics who no-showed 19.2% (p<0.0001) for the two-month period examined. Within
our patient population, 35% of patients had commercial insurance, 37% had Medicaid and
24% had Medicare. No-show rates for these insurances were 13%, 28%, and 15.4%,
respectively (P<0.0001), on univariate analysis (FIGURE 3). Patients who were self-payers
had the lowest no-show rate at 7.3%. On post-univariate analysis pairwise comparison
testing, all comparisons were statistically significant except for Medicare versus Military
and Commercial versus Military insurance. New patients had the highest rate of no-show
appointments (FIGURE 4). On univariate analysis, patients living in rural areas had a higher
rate of no-show visits compared to patients in metropolitan areas (p<0.0001) (FIGURE 5).
No-show rates were found to vary significantly with day of the week for clinic appointment
and season. Spring season (p<0.0001) and Wednesday clinics (p=0.031) were found to have
significantly less no-show appointments (FIGURE 6). On pairwise comparison analysis for
the seasons, all findings between each season were significant except when comparing
Spring to Fall. For days of the week, the differences between Wednesday and Friday and
Wednesday and Monday were statistically significant (p=0.0069 and p=0.0044,
respectively).

Multivariate analysis results are show in TABLE 2. In brief, compared to the General clinic-
Main Campus, the Otology clinics were less likely to have no-show appointments (OR=0.60,
p=0.001). Additionally, the no-show rate for the Pediatric Otolaryngology clinic was not
significantly different from the general clinic. Furthermore, there was no statistical
difference in no-show rates associated with race. Finally, commercially insured patients were
less likely to no-show to appointments compared to Medicaid patients (OR=0.42, p<0.0001).
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DISCUSSION

No-show appointments may hinder patient care, but investigating the factors associated with
this non-adherence can provide an opportunity to improve clinic efficiency. Many factors
including insurance type, age, ethnicity, diagnosis, clinical setting, visit type and time, day
and season of clinic visit have been associated with increased no-show rates. However, most
of these studies have been performed in the pediatricl:3 or medicine specialties, or outside of
the United States®>~8 making them less applicable to the current US system. This review
demonstrates that new patient visits, satellite clinics, younger age and Medicaid insurance
are associated with reduced attendance at scheduled appointments within an academic
otolaryngology setting. By identifying these targets for improvement, these study results can
inform the development of initiatives to expedite and improve access to healthcare for
patients.

Access to healthcare has become a critical issue in the United States, and this issue was
especially brought to the forefront with the passage of the Patient Protection and Affordable
Care Act (ACA) on March 23, 2010. One of the goals of the ACA is to provide better access
for Americans to health insurance and health servicel® by expanding coverage for the
uninsured through expanding Medicaid in addition to establishing health insurance
marketplaces.16 Total enrollment in Medicaid as of May 2016 was over 72 million.1” These
changes are especially pertinent to academic medical centers that have traditionally taken on
a large volume of indigent care. Indeed in this review, Medicaid patients accounted for
almost 40% of all patient visits and 28% of all missed appointments. There have been
previous studies showing insurance type to be associated with increased no-show rate.
Rosenthal ef a/found that in patients undergoing primary total knee arthroplasty, Medicaid
patients had not only a higher number of cancelled and missed appointments but also
increased complications. Additionally, in a procedure that requires extensive post-operative
rehab, Medicaid patients had a shorter average follow up period compared to commercially-
insured patients.12 Another study that was recently performed within an academic pediatric
Otolaryngology practice showed that almost 80% of their no-show patients had public
insurance. Interestingly, our pediatric practice had the highest rate of no-show visits overall
on univariate analysis, but this was not statistically significant on multivariate analysis when
accounting for insurance status. Contrary to our study, however, they found that the no-show
rate among new patients was lower than other visits types within their statistical model.18
Reasons for these missed appointments are unknown but could be related to long wait times
to be seen in clinic, lack of transportation, or financial barriers.

Some have suggested that Medicaid-insured patients have to travel farther to find a physician
that accepts their insurance.® Our satellite clinics in rural areas are meant to provide health
services closer to patients and improve their access to Otolaryngology subspecialty care.
Patients seen at satellite clinics are typically similar in level of care as our general main
campus clinics. Patients are only sent to the main campus for surgery or if they require
multi-disciplinary oncology treatment. In fact, many patients are initially referred and seen
in our main campus clinic then scheduled to follow up at the satellite clinics for patient
convenience. However, the general Otolaryngology clinics, both at the main campus and
satellites, likely have less acuity of care overall compared to subspecialty clinics, which may
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affect the appointment attendance at satellite clinics. Each satellite clinic is in a traditionally
more rural area than the main medical campus. Patients residing in the surrounding rural
area are closer geographically to these clinics, which could potentially mitigate fewer travel
obstacles to clinic attendance. However, we demonstrate that patients attending satellite
clinics overall have a higher no-show rate than those travelling to the main medical campus.
Satellite clinics accounted for 14% of total patient visits but had a no-show rate much higher
than clinics at the main campus. These findings present an interesting paradox between
clinic attendance at the main campus of the academic medical system and attendance at
outlying clinics. Our data further suggests a disparity in no-show rates based on residence
rurality with patients from more rural areas having an increased no-show rate. Another
recent study also showed that proximity to clinic location was associated with a higher no-
show rate; however, this was performed in a large metropolitan area, suggesting that location
of clinic is only one of multiple factors that influence attendance rates.20 Barriers such as
education and socioeconomic factors that are known to affect patient care especially in rural
areas?! may be an important consideration in no-show visits. These findings may influence
the placement of resources for healthcare access in the future.

Timing of clinic visits is a potential target for improving no-show rates. Our study supports
previous findings that summer appointments? are associated with an increase in no-show
rates. However, contrary to other studies,® we found a significantly lower rate of no-show
appointments on Wednesdays. The small difference in no-show rates between seasons and
day of the week in the setting of such a large sample size make the actual clinical
significance of these findings unknown. Length of time from making appointment to actual
appointment visit has also been shown to affect no-show rates as well. Perez et al determined
that 65% of no-show appointments were made 4 weeks or more prior to the visit.3 Similarly,
Cohen et al showed that no-show rates also decreased when the actual appointments were
within 1-7 days compared to 7-15 days of being scheduled.® We did not evaluate the time
from when an appointment was made to the actual appointment date; however, this could be
a significant factor affecting patient attendance to their clinic visits and a target for further
study and possible improvement in our system. Finally, we also examined the association of
attending rank status to no-show rates. Overall, junior faculty had a higher no-show rate, but
within the subspecialties examined, there was no statistical difference except when looking
at the General clinic-main campus. The overall difference may be associated with a more
established practice and referral base in more senior faculty.

Patient’s scheduling conflicts and forgetting about the appointment have been shown to be
the most common reasons for not keeping appointments.t In our study new patient visits
comprise over one-third of patient visits, yet a quarter of these patients did not keep their
appointment. This may be due to multiple factors including forgetfulness, scheduling
conflicts, resolution of symptoms, or transportation barriers. Multiple interventions aimed at
adjusting patient behaviors, such as letters, text messages and phone call reminders have
been studied with mixed results.22-24 All modes of reminders are better than none, and one
systematic review found that text messaging was the most effective and also a cost-effective
method of reminding patients of appointment dates and times.2# Patient communication is
not without limitations, though, as many patients in rural areas may not have access to or
utilize text messaging. Our current system provides automated telephone calls for patient
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reminders. The UK Healthcare system has also implemented an online patient portal system
recently in an attempt to allow patients more involvement in their appointment scheduling,
records, prescriptions, etc. The effectiveness of these initiatives to positively influence
appointment attendance is unknown, and there are certainly economic factors that could
limit the effectiveness of the patient portal (e.g. lack of computer or smart phone access).

In addition to prompting patient behaviors, provider-controlled interventions have been
tested. Generic overbooking can cause issues with increased wait times and overtime for
clinic staff. To combat this, some have created models to predict no-show patients to guide
selective overbooking.2528 |zard created virtual physician booking that double-booked
frequent no-show patients, decreasing the no-show rate by 20% and increasing total visits by
30%.27 DuMontier established a patient cohort that was responsible for ~17% of their no-
shows. By intervening with just this group the no-show rate improved from 33.3% to 17.7%
and resulted in an overall improvement from 10% to 7% for total no-shows rate.28 Perhaps
the addition of mid-level providers might improve time between scheduling to appointment
leading to improvement of no-show rates in addition to increasing access to care and
improving overall patient satisfaction.2

There are limitations to this study. It was performed at a single academic center and may not
be applicable to other academic centers or private practices. With a population of ~90%
white/Caucasian, the study sample may not be reflective of other areas. There also are
socioeconomic factors such as education level and income status that were not captured in
our data but may affect clinic attendance. It is also possible that our results may actually be
an underestimate of how clinics can be affected by no-show visits. Not included were
cancellations made within 24 hours, which can lead to openings in a clinic that can be hard
to fill on such short notice. These lead to gaps in scheduling and are lost opportunities to see
another patient that has been waiting for an appointment. However, this study provides
important information for targeted improvement in clinical efficiency and patient care.
Further prospective research is needed to identify the knowledge, attitudes, and behaviors of
patients that influence adherence to appointment attendance.

CONCLUSION

Satellite clinics, new patient visits, younger age, and Medicaid insurance were observed to
be associated with reduced attendance at scheduled appointments. Certain subspecialties in
Otolaryngology may face greater no-show rates. Additional investigation into rural barriers
to care is warranted. Careful evaluation of scheduling and patient communication is needed
to maximize patient outcomes and healthcare resource utilization. Further research is needed
to identify key modifiable patient-level and system-level factors that influence clinic
appointment adherence.
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FIGURE 1.

Overall no-show rates for satellite versus main campus clinics and Otolaryngology
subspecialty clinics.
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FIGURE 2.
Association of no-show rates with attending rank status by specialty
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Association of no-show rates with insurance type.
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Association of no-show rates with visit type.
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Association of no-show rates with rurality.
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Association of no-show rates with time.
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Table 1
Patient Demographics
Variable Incidence (%) No-Show Rate  P-value
Gender
Male 11121 (48.9) 19.7%  p=0.6707
Female 11638 (51.1) 20.3%
Age (yr)
<18 5904 (26.0) 23.41%  p<0.0001
18-40 4445 (19.5) 25.3%
41-60 6738 (29.6) 19.7%
61+ 5672 (24.9) 12.7%
Race
White/Caucasian 20513 (90.1) 19.2% p<0.0001
African American 1528 (6.7) 27.0%
Asian 259 (1.1) 12.9%
Unknown/Other 446 (2.0) 38.1%
American Indian 13(0.1) 7.7%
Ethnicity*
Non-Hispanic 3637 (94.6) 19.2% p<0.0001
Hispanic 208 (5.4) 49.5%

*
Represents data from December 2015-January 2016.
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Table 2
Multivariate Analysis
Predictor OR Estimate (95% CI1) | P-value
Sub-specialty
General (Main Campus) reference
General (Satellite) 1.04 (0.77 — 1.40) 0.802
H&N 0.84 (0.63 - 1.14) 0.270
Otology 0.60 (0.44 - 0.81) 0.001
Pediatrics 0.70 (0.48 - 1.01) 0.057
Plastics 0.52 (0.26 — 1.04) 0.064
Rhinology 0.92 (0.62 - 1.37) 0.696
Age
17 years and younger reference
18 to 40 years 0.95 (0.69 — 1.31) 0.775
41 to 60 years 0.73 (0.53 - 1.01) 0.056
61 years and older 0.32 (0.21 - 0.49) <.0001
Race
White/Caucasian Reference
African American/Black 1.13(0.80 — 1.58) 0.496
Other 0.38 (0.12 - 1.21) 0.101
Unknown 2.07 (1.14-3.77) 0.017
Insurance
Medicaid Reference
Medicare 0.84 (0.60 — 1.18) 0.306
Military 0.54 (0.21 - 1.37) 0.196
Commercial 0.42 (0.34-10.52) <.0001
Self 1.24 (0.30 - 5.08) 0.763
Other 3.26 (1.61 - 6.60) 0.001
Unknown 4.36 (2.39 - 7.96) <.0001
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