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Abstract Background In resident family medicine practices, a >20% no-show rate is common,
often resulting in suboptimal care. Few studies have evaluated resident ophthalmology
practices in a similar fashion. The objective of this study was to determine no-show
rates and factors related to missed appointments in a resident-based ophthalmology
clinic.
Methods We reviewed 19,237 de-identified appointments over one academic year.
Appointments were divided into general clinic visits and subspecialty visits (these two
clinics function separately at our institution). The number of days between an
appointment being made for a patient and the scheduled visit was defined as “lead
time.” Each appointment was labeled “show” or “no-show.” Pertinent factors available
in the analysis included lead time to appointment, patients age, month, time of day,
practitioner training level (postgraduate years 2 to 4, fellow), and proximity to holiday.
Subspecialty clinics included oculoplastics clinic, strabismus clinic, neuro-ophthalmol-
ogy clinic, uveitis clinic, cornea clinic, glaucoma clinic, and retina clinic. Generalized
linear mixed effects models were fit on the no-show status with these factors.
Results The overall no-show rate for general clinic was 31.4%. Longer lead time to
appointment, younger age, afternoon appointments, new patients, December
appointments, and lower residency level were associated with higher odds of no-
show (p� 0.05). The overall no-show rate for subspecialty clinic was 21.8%. Longer lead
time to appointment, younger age, and lower residency level were associated with
higher odds of no-show (p � 0.05). Patients were significantly less likely to show up for
retina clinic, oculoplastics clinic, and glaucoma clinic.
Conclusion The overall no-show rate in our clinic was on the higher end of reported
no-show values from other specialties. Patient status and the lead time to appointment
play a significant role in patient compliance. The significance of other factors (patient
age, subspecialty, time of day, appointment month, and resident level) have been
found in previous studies but are not consistent factors across all clinical environments.
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Published no-show rates range from 3 to 80%—across a large
variety of specialties—with subspecialty outpatient clinics
demonstrating higher no-show rates, often resulting in wors-
ened health outcomes.1–11 One study at an ophthalmology-
specific residentpracticedemonstrateda21.7%no-showrate.12

In comparison, faculty practices are demonstrably better, a
factor that is often attributed to the socioeconomic status of
patients who are seen by resident clinics. While ethnicity,
gender, age, seasons, and time of day appear to be inconsistent
factors in no-show rates, patients onMedicare, and in particu-
lar, Medicaid tend to be less likely to show.10,11,13,14

Naive overbooking is a common method in attempting to
offset this no-show rate by applying multiple patients to the
same time slots under the broad assumption that a certain
percentage will not show. This method, however, results in
an inconsistent work load and varied (often longer) patient
waiting times, in turn producing increased clinic overtime,
reduced patient satisfaction, and possibly even reduced
quality of care. The consequence can be longer lead time to
appointment scheduling, which in turn contributes to wors-
ening no-show rates.3,11

Underutilization of clinic resources caused by excessive no-
shows will also result in reduced clinic revenue. One study
estimated that 14% of daily revenue is lost by no-shows in a
standard family practice, or—as a dollar amount—approxi-
mately $196 dollars (2008 data) per no-show.9,14 Although
no-shows can sometimes be offset by walk-in patients, the
latter can be an unreliable source of substitute revenue.14

Anecdotally, our particular urban ophthalmology resident
clinic suffers from a high no-show rate, even in the context of
an automated telephone reminder program. The objective of
this study was to review administrative records to more
accurately quantify our no-show rate and identify factors
that may result in poor compliance.

Methods

As part of a quality improvement (QI) initiative, we queried
de-identified administrative records from a busy urban city
resident clinic serving New York City, NY. All appointments
weremadewith one of the following categories of physician:
an ophthalmology resident physician ranging from 1 to 3
years of ophthalmology training, excluding internship (12
residents in total), two glaucoma fellows, three retina fel-
lows, or one full-time staff optometrist. A total of 32,108
appointments were reviewed for 1 year from July 2017 to
July 2018. Cancelled appointments, pediatrics patients, sur-
gery follow-up patients, and inpatient consults were exclud-
ed, resulting in 19,237 appointments. This was further
divided into general clinic visits and subspecialty visits
(13,123 in general clinic and 6,110 in subspecialty clinic).
These two clinics function independently at our institution
andwere analyzed separately. The general clinic is composed
of ophthalmology residents spanning all years and an op-
tometrist. The subspecialty clinic includes fellows and resi-
dents (of varying years). All subspecialty visits were referrals
from the general clinic population. Residents in the subspe-
cialty clinic share patients from a communal list, compared

with the general clinic, in which residents have personal
templates. There is no procedural difference in the schedul-
ing process between first year ophthalmology residents,
second year ophthalmology residents, third year ophthal-
mology residents, and fellows aside from differences in
patient volume (second year residents, for example, spend
several months on the inpatient consultation service).

The clinic schedulingprogramonlyfills appointments up to
135 days in advance. The number of days between an appoint-
ment being made for a patient and the scheduled visit was
defined as “lead time to appointment.” Each appointment was
labeled as “show” or “no-show.” New patients were patients
with a first-time appointment with the eye clinic or patients
who had not been seen for >3 years. New patients were only
seen in general clinic; as subspecialty clinic requires a referral.
All other patients were defined as “established.” Clinical data
such as disease severity or diagnosis were not collected. Other
factors available for analysis included practitioner level, pa-
tient age, time of day, appointment month, and proximity to
holidays. Theprevalenceofwalk-inpatientsand thenumberof
patients with multiple appointments was reviewed as well.
Descriptive statistics were reported and generalized linear
mixed effects models with both fixed and random effects, as
well as polynomial terms, were used to determine the signifi-
cance of the factors listed above in patient compliance.

Results

Therewereatotalof9,401patients included inour study.Atotal
of 38.3%were newpatients. The overall no-showratewas 28.4%
(31.4% in general clinic and 21.8% in subspecialty clinic). The
average number of patients scheduled for a full clinic day was
80.58 (standard deviation [SD]: 24.14), excluding Thursdays,
which are usually lighter half-days due to structured academic
time. In the general clinic, therewere 4,785 total appointments
for PGY4 residents, 1,408 for PGY3 residents, 3,445 for PGY2
residents, and 3,485 for optometry. In the subspecialty clinic,
residents accounted for4,590visits,while fellows accounted for
1,520 visits. Each patient, on average, accounted for 2.05 (SD:
2.17, range: 1–30) scheduled visits in a year. Among 3,620
patients who hadmore than one appointment for the year, the
median number of visitswas 3 (Q1–Q3: 2–4). Twohundred and
sixteen did not show up to any of their appointments.

Within the general clinic, new patients accounted for 43.7%
of no-show appointments (show: median 71.91 days of lead
time [Q1–Q3: 43.10–97.84], no-show: median 79.11 days of
lead time [Q1–Q3: 60.85–102.13]). Among established
patients, 26.8% of appointmentswere a no-show (show:medi-
an 56.95 days of lead time [Q1–Q3: 21.88–85.03], no-show:
median 63.75 days of lead time [Q1–Q3: 38.00–93.14]). The
respective no-show rates for the subspecialty clinics and the
number of annual appointments are listed in►Table 1. Among
all the subspecialties, strabismus appointments have the high-
est no-show rate and uveitis appointments have the lowest no-
show rate. There were 1,410 walk-ins in the time period
reviewed. This offset the number of no-shows by 25.8%.

Generalized linear mixed effects models were fit for the
general and subspecialty clinic data on the no-show status.
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Fixed effects included the potential factors listed in our
methodology and anonymized patient IDwas used as random
effects to account for within subject correlation. Fromdescrip-
tive statistics,wediscovered that among all thenoncategorical
variables, patient age variable had a nonlinear effect. Upon
further model fitting, we decided to include a third-order
polynomial term for patient age in the final model to account
for the nonlinearity effect. Model results for both the general
clinics and the subspecialty clinics are listed in ►Table 2.

Forgeneral clinics, adjusting forall theothercovariates, lead
time to appointment, patient age, appointmentmonth, timeof
day, patient status (new vs. established) and years of training

for physicians are significantly associated with appointment
no-show status. On average, for every 1 day increase in lead
time to appointment, we expect to see an 0.8% increase in the
odds of an appointment no-show (p< 0.001); for an afternoon
appointment, the odds of an appointment no-show are 1.127
times as large as the odds for a morning appointment
(p¼ 0.003); for an established patient, the odds of an appoint-
ment no-showare 0.655 times as large as the odds of that for a
newpatient (p< 0.001); and lastly, for every 1 year increase in
years of training for treating physicians, we expect to see 9.6%
decrease in the odds of an appointment no-show (p< 0.001).
Patient age is a significant predictor, though it has nonlinear
effects. Appointment month is also significant in the model
(p¼ 0.022; ►Table 2B). Patients scheduled to see residents
versus optometry did not demonstrate a significant difference
in appointment adherence (p¼ 0.94).

For subspecialty clinics, lead time to appointment, patient
age, and the level of training for physicians (residents vs.
fellows) are significantly associated with appointment no-
show status. Adjusting for all the other covariates, on average,
for every1-day increase in lead timeto appointment,weexpect
to see a 1% increase in the odds of an appointment no-show
(p< 0.001); and for appointments scheduled to a fellow, the
odds of no-show are 0.773 times as large as the odds for a
resident-scheduled appointment (p¼ 0.016). Patient age is a
significant predictor, though it has nonlinear effects.

Table 1 Prevalence of no-show by subspecialty clinic

Specialty Of scheduled
visits

No-show
(%)

Cornea 511 23.9

Glaucoma 1,591 20.6

Strabismus 73 31.5

Neuro-ophthalmology 409 27.1

Oculoplastics 364 27.5

Retina 2,498 20.6

Uveitis 664 19.7

Table 2 Generalized linear mixed effects model output

95% confidence interval

Variable name Adjusted OR Lower limit Upper limit p-Value

2A: For general clinic population (outcome¼ no-show)

Lead time to appointment 1.008 1.007 1.01 <0.0001

Agea <0.0001

Monthb: 0.022

Month: January 0.946 0.756 1.183 0.6259

Month: February 0.78 0.634 0.961 0.0193

Month: March 0.847 0.698 1.027 0.0916

Month: April 0.74 0.603 0.907 0.0038

Month: May 0.681 0.555 0.834 0.0002

Month: June 0.734 0.602 0.895 0.0022

Month: July 0.815 0.681 0.975 0.0254

Month: August 0.76 0.625 0.924 0.0059

Month: September 0.792 0.648 0.966 0.0216

Month: October 0.78 0.643 0.946 0.0117

Month: November 0.823 0.674 1.005 0.0565

Time of day: afternoon 1.127 1.04 1.221 0.0034

Patient Status: established 0.655 0.596 0.719 <0.0001

Proximity to holiday: no 1.037 0.923 1.165 0.5412

Year of training 0.904 0.859 0.952 0.0001

Resident vs. optometryc 0.995 0.884 1.121 0.9353

(Continued)
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When assessing the impact of subspecialty on no-show
status in the generalized linear mixed effects model, using
uveitis clinic as the reference group, we found no significance
(p¼ 0.23). However, several subspecialty clinics specifically
did appear to have significantly worsened patient compliance
comparing to uveitis clinic. These include glaucoma (p¼ 0.03),
oculoplastics (p¼ 0.04), and retina (p¼ 0.02).

Discussion

As expected, longer lead times are associatedwith higher odds
ofno-shows.12Ouroverallno-showrate (28.4%) isonthehigher
end of the spectrum of published no-show values when
compared across other specialties and institutions.15 Previous
studies on patients with chronic ophthalmologic disease have
noted particularly poor adherence with appointments, and

some suggest that the often subtle and slow-process of vision
lossmay result in a lack of urgency ormotivation.15–19 Patients
with Medicaid have also demonstrated consistently worse
show rates in previous studies and may account for the higher
no-show rate, as our patients rely predominantly on govern-
ment insurance programs, though the exact percentage of
government-based insurance versus other is not routinely
recorded.11,20

Since patient statuswas a significant predictor in ourmodel
andestablishedpatient status isassociatedwitha loweroddsof
no-show, continuity of care may be an important element in
patient compliance.21 Getting the patient through the door in
the first place and allowing familiarization with the clinic
environment and their treating physician likely plays a role
in appointment compliance. Older patients also had a lower
odds of no-show. Though this appears counterintuitive on first

Table 2 (Continued)

95% confidence interval

Variable name Adjusted OR Lower limit Upper limit p-Value

2B: For subspecialty clinic population (outcome¼ no-show)

Lead time to appointment 1.01 1.008 1.013 <0.0001

Agea 0.0003

Month 0.6883

Month: January 0.888 0.63 1.251 0.4956

Month: February 0.847 0.606 1.184 0.3315

Month: March 1.036 0.749 1.432 0.8322

Month: April 0.818 0.589 1.135 0.2292

Month: May 0.782 0.553 1.106 0.2292

Month: June 0.834 0.607 1.147 0.2644

Month: July 0.806 0.604 1.074 0.1410

Month: August 0.987 0.723 1.348 0.9354

Month: September 0.827 0.589 1.161 0.2719

Month: October 0.771 0.56 1.06 0.1096

Month: November 0.881 0.631 1.23 0.4575

Time of day: afternoon 1.105 0.913 1.338 0.3066

Subspecialtyd 0.2338

Subspecialty: EIC 1.228 0.828 1.821 0.3079

Subspecialty: EIG 1.462 1.028 2.078 0.0344

Subspecialty: EIM 1.538 0.814 2.903 0.1846

Subspecialty: EIN 1.26 0.841 1.889 0.2627

Subspecialty: EIO 1.501 1.016 2.216 0.0413

Subspecialty: EIR 1.471 1.078 2.008 0.0150

Proximity to holiday: no 0.868 0.715 1.053 0.1506

Level of training: fellow 0.773 0.627 0.954 0.0164

Abbreviations: OR, odds ratio; EIC, cornea subspecialty; EIG, glaucoma subspecialty; EIN, neuro-ophthalmology subspecialty; EIO, oculoplastics
subspecialty; EIR, retina subspecialty.
aAge variable was fit with a third-order polynomial term; therefore, we do not report odds ratio.
bWhen compared with December as the reference month.
cFor the sake of this analysis, we categorized optometrist as equivalent to a PGY2 resident.
dWhen compared with uveitis clinic as the reference group.
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glance, several previous studies have demonstrated a similar
result. Smith and Yawn, for example, noted that patients older
than 60 years are more likely to keep their appointments in a
primary care setting. A large systematic review of 105 studies
by Dantas et al found older age to be associated with appoint-
ment compliance across specialties.15 Presumably younger
patients arehealthier and less likely to suffer thehealth-related
effects ofmissed follow-up.Additionally, the extentofplanning
required (home health aides, assisted travel) when mobility is
an issue may tie older patients to their appointments.

Similar to some previous studies, there was a significant
difference in no-shows for afternoon appointments and during
the winter (especially December), though the significance of
these two factors is not consistent in the literature.9,13,14,22 The
higher odds of no-show for residents with fewer years of
training has also been found in the published literature, and
is attributed to a perceived or expected lack of clinical experi-
ence.11,23 We are limited in our ability to analyze patient
adherence by socioeconomic status, ethnicity, gender, travel
time/distance to clinic, or the specific weather for the day, as
this information isnot routinelycollected.Previousstudieshave
found several of these factors to be significant, with higher
appointment compliance among Asian patients, private insur-
ance holders, lower socioeconomic status, and increasing dis-
tance from care.9,13–16,22–31 Again, these factors are not
consistent, with one study finding Asian patients to be less
compliant, possibly due to language barrier issues or the lack of
in-housetranslators.32Another, counterintuitively, foundcloser
distance to clinic (<3miles) to be associatedwith an increase in
no-show. Theauthors attributed this to an increased relianceon
public transportation,while thosefartherawaymayhaveaccess
to personal vehicles.23

Of all the factors mentioned above, lead time to appoint-
ment and patient history of no shows remain the main
determinant factors associated with poor compliance. Lead
time, in particular, appears to have the greatest impact on
no-show and is one of the few modifiable factors under the
control of clinic administration.15,16

Subspecialty
It is unclear what factors resulted in increased no-shows in
some subspecialty clinics versus others, though the chronic
and often nonurgent nature of glaucoma and oculoplastics
clinic complaints (i.e., ptosis, ectropion, and chalazion) may
play a role. Uveitis demonstrated the highest prevalence of
patient adherence possibly due to the significant discomfort
and pain associated with acute uveitic events. In particular,
Glaucoma is marred by historically poor medication compli-
ance, a pattern that is unlikely to exclude appointment
visits.32–35 Retina often requires more frequent follow-up
andmight result in patient fatigue. Another hypothesis is the
fear and discomfort associated with intravitreal injections,
which have become routine in these clinics.

In our analysis, retina andglaucomahad similar odds of no
show (►Table 2B), while a prior ophthalmology-specific
study found that patients with glaucoma demonstrated
significantly higher odds of no show versus retina patients.
In contrast, they attributed this to the use of invasive

procedures, such as intravitreal injections, finding that those
who received injections were actually more likely to show.
The true outcome of these comparisons is yet to be deter-
mined, as their subanalysis was small and became nonsig-
nificant when controlling for the type of retinal disease
involved (diabetic retinopathy vs. macular degeneration).32

Our subspecialty analysis is similarly limited by its smaller
sample size.When divided into individual clinics, strabismus
clinic—for example—accounted for only 73 appointments in
total (►Table 1).

In thesubspecialty setting, patientswithpoorhealth literacy
regarding their disease process may be more likely to miss
appointments. Patients who believe their eye disease is not a
serious condition,ordonotunderstandtheprojectedtrajectory
of their disease, are less likely to comply.17–19When answering
questionnaires regarding their specificdiseaseprocess,patients
who answered >50% incorrectly were more likely to no-show,
evenamongcollege-educatedpatients.34 Interestingly, patients
with worsened visual acuity, severe disease, or legal blindness
were also less likely to show. This may be due to a reliance on
added assistance (i.e., transportation and familymembers) or a
consequence ofhabitual noncompliance,whichhas led to these
end-stage disease states.34

Resident-specific practices are often focused around the
differential diagnosis and treatment aspects of patient care,
in part due to the teaching methodology required to train
residents to bewell-versed ophthalmologists. A re-emphasis
on the importance of patient education as well may be
paramount to improving appointment compliance and ulti-
mately patient outcomes. A process that maximizes patient
show rates could provide residents with the predictability
and time required to counsel patients at the end of each visit.

Reminder Programs
In previous surveys on patients who missed their appoint-
ments both in primary care and ophthalmology, forgetful-
ness (17.6–35.5%) and miscommunication/clerical error
(27.3–31.5%) were the two most common reasons, with
work commitments and health insurance as rather minimal
impedances.20,36–45 While our clinic employs an automated
telephone reminder program 48 hours prior to a scheduled
appointment, it is unclear how efficacious this process is.

The literature agrees that a reminder program is an
important element in reducing no-shows, but it appears as
though automated telephone programs may demonstrate
less efficacy (as little as 0.5% improvement) when compared
with SMS messaging or real-person telephone reminders,
especially those that require a patient to interact (i.e., call
back to cancel or acknowledge an appointment by
text).9,13,20,36–45 The main barrier to these methods is the
difficulty in contacting patients, in part due to inaccurate or
incomplete registration information.12An emphasis on gath-
ering this accurately, evenwithout changing remindermeth-
odology, may significantly reduce no-show rates. Targeted
reminders for those with multiple factors associated with
no-shows (i.e., a young patient with an afternoon appoint-
ment in December) or those who require close follow-up
may also reduce no-shows with minimal strain on front desk
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staff. Simple solutions, such as day-to-day variation in the
time the phone call is made (to account for those who are
unavailable at certain times) or repeat reminders for “high-
risk” patients, may result in added improvement, with little
additional investment.20,43

Scheduling Solutions
Algorithmic scheduling is a newand interesting concept in the
era of pattern modeling that utilizes no show probabilities to
automatically build more efficient scheduling templates.
While this methodology is outside the scope of this study, in
theory, the significant factors listed above would be weighted
automatically, andeachpatientwouldbeassignedanumerical
value associated with their chance of showing up to their
appointment. A more robust prediction model would include
socioeconomic data, diagnosis, and historical appointment
compliance. Such a system is ideally flexible, changing with
every ensuing visit based onwhether or not a patient showed
and using that data continuously to tailor future templates.

One study demonstrated the efficacy of this method by
assigning a value to each patients’ chance of showing up to
their appointment, based on demographic information and
historical show rates, with a 63% improvement in physician
utilization. In this study, the clinical template was over-
booked 83% of the time, underbooked 19% of the time, and
increased patient capacity by 12%.13

Rather than naive overbooking, certain templates with
“less compliant” patients would have more open slots, while
others with more compliant patients would be capped. Our
study supports the advantage of such a program. For exam-
ple, 216 patients with more than one appointment during
the year did not show to any of the appointments and could
be placed on “busier” templates. Even without extensive
clinical data, the factors analyzed here can help tailor sched-
uling templates tomaximize accuracy and reduce the burden
on both residents and patient wait times. This method of
patient scheduling appears generalizable to any clinic that
has basic billing or demographic patient data.

Another possiblemodel is theuseof a 2-week “openaccess”
schedule, in which patients can consistently book appoint-
ments within a 2-week time-frame if needed. This improves
the predictability of a patient showing up and reduces periods
of under or overstaffing. The use of this concept in an ophthal-
mology residency practice, in simulation, has been estimated
to reduce no-show rates by as much as 60%.12 Both new and
established patients would benefit from any scheduling sys-
tem that reduces lead time to appointment.

Social Services
The vast majority of our catchment area is comprised pre-
dominantly of an immigrant community from theDominican
Republic. This may bias our no-show rates, as many of these
patients have special circumstances, such as undocumented
status, repeat visits abroad, lack of social services assistance,
and limited contact information.20 Currently, our clinic and
many other ophthalmology clinics do not employ social
work staff, as these issues are not considered relevant to
eye care. In comparison, a previous study on a primary care

practice with a remarkable 6.7% (vs. usual >25%) no-show
rate attributed their significantly above average appoint-
ment compliance to the full-time employment of two social
workers.11 Consideration should be given to the employment
of at least one social services provider, especially in the
context of providing referral for low vision resources.

Revenue
One studyon a primary care resident practice found that over
250 days, the estimated loss of revenue from no-shows
(31.1%) reached $353,008 (�$57 revenue per visit). This
was in the setting of a high walk-in to no-show rate (60%)
to compensate for daily no-show numbers.14 Our institution
appears less resilient, withwalk-ins offsetting total no shows
by only 25.8%. With the practice of overbooking, however, it
is unclear how much revenue is actually lost due to no-
shows. It may be that the practice of overbooking compen-
sates appropriately and fulfills the clinic template to capacity
(albeit without the benefit of predictability). The concept of
wait time, patient satisfaction, inefficient staffing, and its
influence on revenue is an important future study that will
better determine the cost-benefit of investing in an algorith-
mic scheduling system. In the one study estimating the cost
of development and implementation of an algorithmic
scheduling process, the break-even point—when taking
into account the revenue saved from reduced no-shows—
was approximately 2 months (using data from mid-western
clinics), after which this approach became profitable.13

Conclusion

Mostoutpatient clinics try to target ano-showrateof 5 to10%.12

One can gather from the literature cited that few patient
characteristics can be reliably applied to all clinical environ-
ments.15 In the era of precision medicine, there appears to be a
spacefor “targeted”quality improvement, inwhichsolutionsare
built aroundpatternsandtrends fora specificclinic’sexperience
(i.e., that appointment no show is not simply a random
event).15,22 This study is limited by its retrospective nature
and lack of in-depth disease severity analysis. Further study on
distance traveled, familial burden, hospitalization rates, and
coexistingmedical problems, to name a few,may better charac-
terize thefindings listed above.13Our clinic also does not build a
scheduling template outside of 135 days, limiting our ability to
analyze 6-month and annual follow-up show rates. This study
does, however, demonstrate the complexity and importance of
improving patient scheduling, and the possible utility of predic-
tive factors in assessing patient compliance.
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Vision and Research Annual Meeting 2019.
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