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Introduction: Appointment compliance (AC) has a significant impact on patient care; 
however, determinants of AC in Ophthalmology and its subspecialties remains elusive.
Methods: We performed a five-year retrospective analysis across Kresge Eye Institute (KEI) 
and its affiliated Michigan locations. A total of 597,364 appointments across >13 subspe-
cialties were included. AC was the primary outcome of interest. Compliant (CO) and non- 
compliant (NC) groups were compared to the following variables: patient characteristics 
(gender, race, age, insurance), appointment rank (relative to patient history), scheduling 
location, month, and ophthalmic specialty, in regard to arrival and no-show.
Results: Among all appointments, 59.77% were associated with a female patient and 
79.16% of the total number of appointments depicted patient compliance. AC differed 
concerning specialty, with retina representing the highest compliance across all appoint-
ments. Among 200+ insurance providers, Medicare was most frequently used and repre-
sented the highest share of CO appointments. African Americans were the primary ethnicity 
served by KEI and had the highest number of NC appointments.
Conclusion: Our study demonstrates the impact of patient demographics, appointment 
characteristics, and ophthalmic subspecialty on AC. A better understanding of these deter-
minants could allow for an increased CO for Ophthalmology practices.
Keywords: retrospective, demographics, ophthalmology, appointment compliance

Introduction
The patient–physician relationship is an essential component of effective 
healthcare.1 However, to build this strong bond, it requires a long-standing relation-
ship with the continuity of care and patient compliance with their appointments.2 

The continuity of care is defined by the collaborative effort between patient and 
physician to create high quality and cost-effective healthcare.3 A prior study by 
Kim et al highlighted the significance of a longitudinal relationship between 
patients and physicians in the continuity of care.4 Specifically, their research 
suggests that a longer patient–physician relationship can reduce institutional and 
hospital financial costs, while also improving the medical outcomes for the 
patient.4,5 Continuity of care is considered an important indicator of patient satis-
faction and essential in the development of trust. By improving this relationship, 
better patient compliance with their appointments can be achieved.5,6

Several studies have described the importance of appointment compliance (AC) 
with respect to healthcare interventions intended to reduce hospitalizations, 
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morbidity, and mortality risk.7–9 Nwabuo et al discussed 
the effects of non-compliance (NC) on a patient’s mortal-
ity risk. About 20% of surveyed patient participants were 
non-compliant to at least 30% of their appointments.8 

Their results found a correlation between decreased patient 
attendance to their appointments and uncontrolled hyper-
tension, and thus, potentiated a higher mortality risk.8

In the field of Ophthalmology, continuity of care and AC 
are important variables in the successful management of 
patients. Specialty-specific diagnoses, such as glaucoma, 
require frequent clinic visits due to their high prevalence 
across the US population.10,11 AC is also important in the 
early detection and treatment of pathologies that can result in 
blindness, eg, diabetic retinopathy, age-related macular 
degeneration, and glaucoma.11–14 It is therefore important 
to investigate the various patient and clinical characteristics 
that drive AC. For example, studies have shown that AC can 
vary by ophthalmological diagnoses.10 Zebardast et al,10 

reported an AC rate of 52% among patients with diabetic 
retinopathy following an initial diabetic eye examination, 
81% in patient’s post-cataract surgery, and 83% for a follow- 
up examination after an initial diagnosis of primary open- 
angle glaucoma.10

To improve the quality of patient care, information on 
the factors which have impacted patient compliance 
should be explored and raise awareness to healthcare 
providers.9 Our retrospective study, which is focused on 
patients who sought care at Kresge Eye Institute (KEI) in 
Detroit, Michigan, is aimed to elaborate on factors impact-
ing AC and continuity of care. The Detroit metropolitan 
area has a diverse population, with a wide range of demo-
graphics, and stratified income brackets.15 This provided 
the necessary framework needed to properly assess patient 
appointment compliance. The demographic data utilized in 
this study included: KEI clinic locations and providers, 
physician specialty, the chronological rank of appoint-
ments within a patient’s appointment history, age, race, 
insurance, zip code, and gender. This data provided by 
KEI offers insight into the factors contributing to appoint-
ment compliance and continuity of care.

Methods
Statement of Ethics
The Institutional Review Board of Wayne State University 
approved the study protocol (IRB-20-04-2048); as this 
study was retrospective with no patient identifiers, patient 
consent was waived. The study was conducted in 

accordance with the Declaration of Helsinki and is 
HIPAA-compliant. We certify that all patient medical his-
tory will remain confidential.

Study Design (Inclusion and Exclusion 
Criteria)
Appointment data in electronic medical records (EMR) 
was collected across a five-year period (January 1, 2014 
to December 31, 2018) on patients who had visited any of 
KEI’s 24 out-patient affiliated clinic locations in Michigan. 
Only patients aged 18 years or older with a Michigan- 
based zip code (48XXX and 49XXX) were included in 
this study. Statistical analysis was restricted to appoint-
ments in which the patient was an arrival or no-show. 
Canceled appointments, as well as any appointments clas-
sified as testing or spontaneous were excluded from ana-
lysis. An appointment was determined to be spontaneous if 
it was associated with an emergency clinic.

Variables Definition and Data Collection
The EMR was used to classify patient arrival to appoint-
ment as compliant (CO) and patient cancellation or no- 
show to appointment as non-compliant (NC). Appointment 
rank was defined as the relative chronological rank of each 
appointment within the associated patient’s appointment 
history. Patient demographics and information regarding 
their clinical visit were determined through their medical 
records. These characteristics include patient age, race/ 
ethnicity, gender, primary insurance type, appointment 
location, month, and ophthalmic specialty visited. The 
ophthalmic specialty visited was determined by the speci-
alty of the billing physician.

Statistical Analyses
Stata MP 16.1 (StataCorp LLC, College Station, TX, USA) 
was used to perform all statistical analyses. All analyses were 
performed across a dataset consisting of all appointments as 
unique observations. Also, the percent appointment compli-
ance was calculated according to the patient’s entire appoint-
ment history at KEI.

A comprehensive table, consisting of absolute and relative 
frequencies, was generated to describe appointment charac-
teristics relative to AC. The Chi-square test was performed to 
compare categorical and binary characteristics between CO 
and NC groups for patient gender, race, and insurance type as 
well as scheduling location, appointment month, provider, 
and physician specialty. The Mann–Whitney U-test was 
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applied to assess the relative distribution of continuous char-
acteristics (including patient age and appointment rank) 
across CO and NC appointments.16 The appointment rank 
variable was used as an indicator of the patient’s relationship 
length with KEI at each appointment relative to all the 
appointments in a patient’s appointment history.

Central values of tendency, corresponding to the mean, 
median, IQR, 95% CI of associated odds ratios, and p-values 
were determined to further define the continuous variables. 
Multiple logistic regression with AC as the dependent vari-
able and patient and appointment characteristics as indepen-
dent variables was performed to assess predictors while 
controlling for covariates. Receiver operating characteristic 
(ROC) curves with area under curve (AUC) values and 
Hosmer-Lemeshow goodness of fit tests were generated 
from logistic regression analyses to demonstrate the predic-
tive accuracy and fit of our model. A p-value < 0.05 was 
used to establish statistical significance.

Appointment frequencies were graphed according to 
ophthalmic specialty and patient race. To demonstrate the 
population from which we sampled, a geographical map 
the entire population of appointments scheduled at KEI 
was generated using Microsoft® Excel Version 15.11.2 
(Microsoft, Redmond, WA, USA) to demonstrate the rela-
tive frequency of appointments according to each asso-
ciated patient’s residential zip code (when available)

Results
A total of 836,384 appointments occurred within the five- 
year period across 24 out-patient Michigan-based KEI 
affiliated clinic locations. Using the previous inclusion 
criteria, 7360 out of state, 198,846 appointment cancella-
tions, 12,804 testing, 9442 pediatric, and 10,578 appoint-
ments were excluded. A total of 597,364 appointments 
were included in this analysis (Figure 1).

Cumulative Characteristics
Cumulatively, 79.16% (472,860) of all appointments (Table 
1) were compliant. Percent compliance was calculated 
according to each patient’s entire appointment history and 
the mean was found to be 70.37% (Table 2). There were 
more than 13 ophthalmic specialties represented as is sum-
marized in Figure 2 with the corresponding frequencies.

The mean patient age across all appointments was 
58.01 years (SD: 20.07 years) with a range of <1 year to 
118 years (IQR: 48.09–71.52 years) (Table 2). While more 
than ten racial categories were represented, 61.02% of 
appointments at KEI were for African American patients. 
The frequency of racial demographics is highlighted in 
Figure 3. For sex distribution, the majority (59.77%; 
356,966) of appointments were those of female patients. 
The patient zip code associated with each appointment was 

Total Number of Appointments 
(N= 836,384)

Number of Appointments, 
including no-shows, 

cancellations, and arrivals
(N= 829,034)

Number of Appointments 
including, testing, pediatric, and 

spontaneous appointments
(N= 630,188)

Excluded
(N= 7,350)

Zip codes other 
than 48XXX and 

49XXX

Excluded
(N= 198,846)
appointment 
cancellations

Excluded testing (N= 
12,804), pediatric (N= 

9,442), and spontaneous 
(N= 10,578) appointments

Number of Appointments 
Included in Analysis

(N= 597,364)

Figure 1 Study design with inclusion and exclusion criteria.
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used to determine the distribution of appointments per 
patient zip code (Figure 4).

Demographic Characteristics
Patient demographic and clinical characteristics are 
described relative to AC across all appointments, which 
are summarized in Table 1. Patient gender had significant 

differences between CO and NC groups (p<0.0001) with 
female patients representing a significantly greater portion 
of all compliant appointments. CO appointments were asso-
ciated with significantly (p<0.00001) older patients as com-
pared to NC appointments (Tables 1 and 2). AC was found 
to have a significantly different distribution across the 10 
racial categories analyzed (p<0.0001; Table 1)

Table 1 Distribution of Demographic, Administrative, and Appointment Characteristics Among Compliant and Non-Compliant 
Appointments at KEI

Non-Compliant Compliant p-value

n= 124,504 (20.84%) n= 472,860 (79.16%)

Demographic Characteristics

Female sex, No. (%) 73,650 (59.23%) 283,316 (59.92%) <0.0001

Race (distribution of 5 categories with highest frequency) <0.0001

African American/Black 91,335 (73.36%) 273,168 (57.77%)

Asian 1725 (1.39%) 9098 (1.92%)

Caucasian/White 12,612 (18.13%) 151,108 (31.96%)
Hispanic or Latino 2408 (1.93%) 8951 (1.90%)

Middle Eastern 3697 (2.97%) 14,489 (3.06%)

Age, Mean (IQR) 51.88 (40.91–65.20) 59.61 (50.54–72.86) <0.00001

Ophthalmic specialty (distribution of 5 categories with highest frequency) <0.0001

Comprehensive 24,781 (19.90%) 104,399 (22.08%)

Retina 16,208 (13.02%) 112,797 (23.84%)
Resident or Fellow 30,169 (24.23%) 79,533 (16.82%)

Glaucoma 18,040 (14.49%) 76,563 (16.19%)
Cornea 9596 (7.71%) 32,498 (6.87%)

Administrative Characteristics

Appointment Location (distribution of 3 categories with highest frequency) <0.0001

KEI General 44,898 (36.06%) 167,810 (35.49%)

Residents 33,005 (26.51%) 84,524 (17.88%)

KEI Southfield 6594 (5.30%) 40,909 (8.65%)

Appointment Month (distribution of 3 categories with highest frequency) <0.0001

March 11,105 (8.92%) 42,631 (9.02%)

June 10,997 (8.83%) 41,176 (8.71%)
April 10,457 (8.40%) 40,623 (8.59%)

Scheduling Provider <0.0001

Primary Insurance Types (distribution of 3 categories with highest frequency) <0.0001

Medicare Associated 38,185 (31.14%) 209,484 (44.41%)

Molina Associated 15,038 (12.26%) 33,033 (7.00%)
Blue Cross Blue Shield Associated 11,742 (9.57%) 67,811 (14.38%)

Appointment Characteristics

Appt rank number, Mean (IQR) 7.58 (2–9) 10.10 (2–13) <0.00001
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Clinic and Administrative Characteristics
The distribution of the 24 associated clinic locations and 
appointment month significantly differed concerning AC 

(p<0.0001; Table 1). Also, the distribution of primary 
insurance types across more than 200 possible insurance 
types and ophthalmic specialty differed significantly with 

Table 2 Summary of Continuous Appointment Characteristics

Mean Range Med (IQR)

Age (years) CO 59.61 0.002–116 62.97 (50.54–72.86)

NC 51.88 0.008–118 54.87 (40.91–65.20)

All 58.01 0.002–118 61.36 (48.09–71.52)

Appt Rank CO 10.10 1–175 6 (2–13)

NC 7.58 1–143 4 (2–9)

All 9.58 1–175 5 (2–12)

Percent Compliance (%) CO 70.37% 4.17–100% 71.43% (25.00–83.33%)

NC 37.80% 0–95.83% 40.00% (17.65–57.14%)

All 63.58% 0–100% 66.67% (50.00–80.00%)

Total Number of Appointments per Patient’s Entire History CO 19.53 1–175 14 (6–26)

NC 12.73 1–175 7 (3–17)

All 18.12 1–175 12 (5–24)

0 20000 40000 60000 80000 100000 120000 140000

Laser

Post-op

Other

Injection

Neuro

Plastics

Strabismus

Optom

Cornea

Glaucoma

Resident or Fellow

Retina

Comprehensive

Figure 2 Frequency of appointments per ophthalmology subspecialty. The total n= 597,364 appointments were categorized across the indicated ophthalmic subspecialties 
seen at the KEI clinics.
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respect to AC (p<0.0001). CO appointments were asso-
ciated with a significantly higher appointment rank 
(p<0.00001; Table 1) than NC appointments.

Regression Analysis
Multiple logistic regression analysis was performed to 
control for covariates and build a model which the 
greatest predictive accuracy possible from the data 
available. Our model features the categorical contribu-
tion of each racial group, ophthalmic specialty, clinic 
location, primary insurance type, and appointment 
month relative to AC. Reference categories were deter-
mined based on the greatest frequency. The results of 

the model are found in Table 3 with an associated ROC 
curve and AUC in Figure 5 and Supplementary Data.

Multiple logistic regression revealed age, male sex, 
appointment rank, appointment month, race, specialty, 
and clinic location to be significantly associated with AC 
with the AUC to be equal to 0.75 (Table 3 and Figure 5). 
An additional logistic regression for primary insurance 
type compared to AC was performed and is found in the 
supplementary materials. Across all racial categories 
reported relative to African Americans, appointments 
associated with patient’s whose race was unknown had 
the lowest odds of compliance (OR: 0.10; 95% CI: 0.09– 
0.12; p<0.0001) and appointments of Caucasians had the 

African American/Black Asian Caucasian/White

Hispanic or Latino Middle Eastern More Than 1 Race

Native American Indian Native Hawaiian or Pacific Islander Other Race

Race Unknown

Figure 3 Frequency of appointments per racial category. The total n= 597,364 appointments were categorized across the indicated racial categories seen at the KEI clinics.
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highest odds of compliance (OR: 2.82; 95% CI:2.59–3.07; 
p<0.0001).

Discussion
Appointment compliance is important for a multitude of 
reasons. If a patient fails to show up for their appoint-
ment, it can result in decreased clinic efficiency, financial 
losses, and can inhibit the formation or maturation of the 
patient–physician relationship.17,18 In other words, 
a patient’s lack of attendance can bear a financial impact 

on both service and opportunity costs.17,18 Due to these 
potential consequences, studies continue to investigate 
strategies to help improve AC. This can include actions 
such as various methods to remind patients about their 
appointment eg, regular mailings, emails, phone calls, 
and SMS reminders.7,19,20 Peck et al,9 analyzed both 
patient and appointment-specific characteristics to allow 
clinicians and healthcare systems to implement targeted 
patient support initiatives with the hopes of increas-
ing AC.9

Figure 4 Appointment frequency across each zip code. The total n= 829,034 appointments were mapped across each Michigan-based zip code using Microsoft Excel (see 
Methods section). The enlarged area represents metro Detroit. 
Note: Four observations in our analysis were Michigan-based, but had an unspecified zip code listed in the EMR at that appointment.
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Similarly, our comprehensive study, which focused on 
important characteristics such as demographics character-
istics, can be used to identify compliant and non-compliant 
patients and provide vital insight into how the healthcare 
system can improve AC. Through this analysis, appoint-
ment attributes have been identified, which can be used to 
help improve patient’s continuity of care.

African Americans were the primary ethnicity repre-
sented and among all non-compliant appointments repre-
sented the greatest share at 73.36%. In contrast, 
Caucasian/White, Asian, and more than 1 race populations 
had greater AC with a 2.82, 1.89, 2.34 1.46, 1.41-, and 
1.40-times greater odds of being compliant to any appoint-
ment, respectively (p<0.0001) (Table 3). Our fully 

Table 3 Comprehensive Multiple Logistic Regression Across 
Initial Appointments

Predictor* Odds 
Ratio

P-value 95% CI

Patient Race

African American Reference category

Race Unknown 0.10 <0.0001 0.09–0.12
Asian 1.89 <0.0001 1.54–2.33

Caucasian/White 2.82 <0.0001 2.59–3.07
Hispanic/Latino 1.58 <0.0001 1.44–1.73

Middle Eastern 1.65 <0.0001 1.48–1.84

More than 1 race 2.34 <0.0001 1.74–3.15
Native American Indian 1.55 0.066 0.97–2.46

Native Hawaiian or Pacific 

Islander

2.82 0.162 0.66–12.08

Other Race 0.68 <0.0001 0.60–0.77

Specialty

Comprehensive Reference category

Cornea 0.93 0.050 0.87–1.00

Resident or Fellow 1.03 0.735 0.89–1.19

Glaucoma 0.93 0.037 0.87–1.00
Injection 5.94 0.088 0.77–46.03

Laser Only 1 observation

Neuro 1.83 <0.0001 1.51–2.22

Optometry 0.47 <0.0001 0.35–0.65
Other 0.50 0.276 0.14–1.75

Plastics 0.83 0.141 0.66–1.06

Post-op Only 1 observation

Strabismus 0.91 0.059 0.83–1.00
Retina 1.04 0.49 0.94–1.15

Appointment Location

KEI General Detroit clinic location as reference category

Bingham Farms 2.03 <0.0001 1.80–2.29

Clinton Township 7.41 <0.0001 3.48–15.81

Dearborn 2.71 <0.0001 2.13–3.46
Hutzel Warren 3.00 <0.0001 2.41–3.74

KEI Dearborn Oakwood 0.92 0.064 0.84–1.00

KEI Dearborn Optometry 1.72 <0.0001 1.24–2.38
KEI Adult Muscle 0.80 0.022 0.66–0.97

KEI Sinai Grace 1.88 <0.0001 1.33–2.67
KEI Sinai Grace 

Ophthalmology

0.77 <0.0001 0.69–0.87

KEI Well Eye Care 1.13 0.434 0.83–1.55
Lake Orion 5.78 <0.0001 4.52–7.40

Novi 7.43 <0.0001 3.57–15.49

OR Boarding 163.32 <0.0001 23.33–1143.21

(Continued)

Table 3 (Continued). 

Predictor* Odds 
Ratio

P-value 95% CI

Port Huron 1.86 <0.0001 1.44–2.40

Residents 1.15 0.095 0.98–1.34
Southfield 1.98 <0.0001 1.80–2.18

Taylor 1.56 <0.0001 1.29–1.89

Troy 2.27 <0.0001 1.84–2.81
KEI Well Eye Clinic 2.01 <0.0001 1.41–2.86

Ypsilanti 6.51 <0.0001 4.04–10.48

Appointment Month

January month as reference category

February 1.14 <0.0001 1.07–1.21
March 1.31 1.21–1.42

April 1.37 1.29–1.48

May 1.35 1.27–1.44
June 1.26 1.18–1.35

July 1.31 1.21–1.43

August 1.40 1.30–1.51
September 1.26 1.16–1.36

October 1.32 1.23–1.42

November 1.30 1.20–1.41
December 1.29 1.19–1.39

Model Characteristics

Number of 
Observations

106,152

Prob> chi <0.00001

Pseudo R2 0.1610

Area under ROC curve 0.75

Notes: *Appointment compliance is the outcome (dependent) variable and race, 
age, sex, specialty, appointment location, month, and appointment rank are the 
predictors. Also, please note that 75 insurance categories have been omitted for 
table length but can be found in the supplementary materials.
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adjusted model shows the locations in Detroit with the 
highest amount of AC were seen at Clinton Township 
(OR: 7.41) and Novi (OR: 7.43), relative to the Detroit 
KEI General location (p<0.0001) (Table 3). The data in 
Table 1 illustrates the potential impact residents can have 
on AC. Although the data is not statistically significant, 
patients with appointments at resident clinics tend to have 
higher rates of NC. Falvo and Tippy22 assessed resident 
communication on conveying medication information to 
the patient’s likelihood of following up for their next 
appointment. The analysis revealed that roughly 31% of 
patients were AC, suggesting that who the patient was 
seeing impacted their compliance.22

Thompson et al23 explained that weather plays can 
affect AC on a particular day and influence follow up 
appointments. In our study, weather also proved to be an 
interesting factor that impacted AC. In Table 3, the impact 
of weather is seen as “Appointment Month”, which shows 
that the odds of AC are significantly higher in the months 
of February to December, in comparison to the month of 
January (p<0.0001).

The highest number of appointments by specialty were 
seen in patients who required comprehensive, retina, or 
glaucoma appointments (Figure 1). Also, our study 
showed that patients with comprehensive and glaucoma 
appointments, had worse odds of being compliant as com-
pared to patients with retina appointments (Table 3). 
Patients with glaucoma, retinal diseases, eg, diabetic reti-
nopathy, and other chronic degenerative conditions that 
have a higher rate of blindness require consistent follow- 
up appointments to monitor progression.10,23 Interestingly, 
comprehensive appointments made up a higher percentage 

of all non-compliant appointments compared to compliant 
appointments (Table 1). Patients who are aware of having 
a chronic disease, such as glaucoma, are more likely to be 
adherent to their appointments.24 Because annual compre-
hensive appointments tend to serve as preventative visits, 
patients are more likely to be non-compliant.25

We observed that patient age (p<0.00001), but not 
gender, was an impactful factor on AC. Older patients 
were more compliant in comparison to younger popula-
tions. Many studies have shown that as age decreases, NC 
will increase.14,26 NC and gender have variable rates 
amongst the different disciplines.8,15,25,26 Younger patients 
may not be as adherent to their appointments due to more 
demanding obligations, such as those at work or to their 
family. At any given age, males are more likely to be 
compliant than females, but the effect of age increases 
with each additional year of life and for this reason 
age – particularly decades of age – is likely to be the 
more powerful predictor of compliance. It has been estab-
lished that overall, women tend to use health services more 
than men- this trend may differ when it comes to specialty 
fields such as Ophthalmology.15,27,28

Additionally, appointments associated with patients 
who had the primary insurance providers Blue Shield of 
Michigan (PPO), Medicare, or Medicare plus Blue Shield, 
had a significantly higher rate of AC than Molina 
Associated insurances (p<0.0001). These results are con-
sistent with a study, also conducted in metropolitan 
Detroit, where patients who had a Medicaid insurance 
provider were most associated with non-compliance.15 

Similarly, a study conducted by the Illinois College of 
Optometry showed that the average percentage of patient 
no-shows at their clinic was 24.8% but rose to 41.25% for 
patients with Medicaid insurance. This also corroborates 
with our study’s findings that younger patients are linked 
with non-compliance and patients from lower socioeco-
nomic backgrounds are associated with multiple instances 
of NC.15,26,29

The strength of the physician–patient relationship is 
a powerful driver of AC and although this continuity of 
care is difficult to measure, our study attempts to quantify 
it through the implementation of the appointment rank 
variable. The calculated appointment rank shows that 
there was a greater mean appointment rank among all 
compliant appointments (10.10), in comparison to all non- 
compliant appointments (7.58) (Table 2). Also, the slightly 
higher median, range and interquartile range of appoint-
ment rank seen in compliant patients (p<0.00001), 

Figure 5 Receiver operating characteristic curve and associated AUC for logistic 
regressions across all appointments. Also refer Table 3 for detailed results.
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suggests an increased length in the patient-physician his-
tory among compliant appointments.

Based on the results, appointment rank offers 
a possibility in measuring the continuity and quality of 
care, which can be a potential assessment tool for physi-
cians. Many studies have investigated the impact of tele-
phone and automated reminders on AC, but this serves as 
a limitation in our study.7,19 There was no efficient way to 
control for this variable, as the retrospective data was 
pulled from an EMR system, encompassing a variety of 
KEI affiliated locations with different administration prac-
tices implemented at each location. In addition, the EMR 
system itself served as a limiting factor in this study due to 
potential glitches and the different administrative and pro-
vider input errors into the system. Thus, more efficient 
methods of ensuring EMR information accuracy need to 
be further investigated.

Another limitation to this study is where it was per-
formed, which was limited by postal code. Although the 
study was conducted with patients from all over the state 
of Michigan, many patients were from metropolitan 
Detroit, a highly segregated region, suggesting some 
socioeconomic impact. It is difficult to appropriately mea-
sure socioeconomic factors, but literature has shown 
a striking difference in race and income level between 
varying locations.30 In the city of Detroit, 83% of the 
population is African American with a median household 
income of $30,344.30 In the suburb of West Bloomfield, 
79% of the population is Caucasian and the median house-
hold income is $114,711 as of 2017.31 Even though other 
metropolitan cities in the United States may be similar in 
that regard, it is challenging to generalize the results from 
KEI to most of the U.S, but it has been attempted with the 
zip code inclusion criteria. Another limitation was the 
sheer number of appointments used for this study. Due to 
these large numbers, many comparisons could show sta-
tistical significance without any true statistical signifi-
cance. We countered this by strengthening the exclusion 
criteria (Figure 1).

This comprehensive study encompassed a set of gen-
eral parameters that shaped a reliable model to predict AC. 
This is reflected by our AUC values of 75% described in 
both Table 3 and Figure 5. This exceeds the commonly 
accepted minimum AUC threshold of 70%. Nevertheless, 
this model can be improved.

In future analyses, additional metrics, such as driving 
distance, access to transportation, and patient satisfaction, 
could increase the predictive accuracy of our model.21 

Hence, a follow-up study can be performed to overcome 
this limitation and analyze subsets and more patient- 
specific characteristics (employment status, education, 
household income, history of mental illness, non- 
ophthalmologic comorbidities and primary method of 
transportation) that could, perhaps, contribute to non- 
compliance. Also, the inclusion criteria that focuses onto 
an adult population and only looks at arrival vs no show, 
can be expanded upon in the future to assess compliance in 
pediatric groups and the potential impact of cancellations. 
These factors may provide insight as to where an 
Ophthalmology appointment lies in the priorities of 
a patient’s life, as well as information on whether patients 
have the necessary resources available to establish conti-
nuity of care with a physician.

Conclusions
This investigation found the distribution of AC, defined by 
the CO and NC groups, to be significantly different across 
patient gender, race, age at appointment, clinic location, 
and appointment month, and physician specialty. Hence, 
the comprehensive dataset reveals potential factors that 
affect AC and can be used to improve the quality of patient 
care. This study has applicability to other institutions, 
allowing for the assessment of patient care and overall 
satisfaction.
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