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Comprehensive Analysis to Uncover Determinants of Patient
W%INEREII;/?TE Appointment Compliance in Ophthalmology at the Kresge Eye Institute

Alisha Khambati, BS; Lauren Dowell, MS; Jahan Tajran, BS; Daniel Juzych; Sarah Syeda, MD; M. Roy Wilson, MD;
Mark Juzych, MD; Ashok Kumar, PhD
Wayne State University School of Medicine, Kresge Eye Institute

CUMALATIVE CHARACTERISTICS:

I N T RO D U CT I O N RE S U LTS 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
Table 1. Distribution of Demographic, Table 2. Summary of Continuous the mean was found to be 70.37% (Table 2).

The patient-physician relationship is an essential component of effective SR : , .
Administrative, and Appointment Appointment Characteristics

healthcare.! . . : There were more than 13 ophthalmic specialties represented as i1s summarized in Figure
Characteristics among compliant and non-

Several studies have researched the importance of appointment compliance compliant appointments at KEI 2 with the corresponding frequencies.

(AC) in addressing health care interventions and reducing mortality risk. One p— Range | Med (QR) The mean patient age across all appointments was 58.01 years (SD: 20.07 years) with a range

study found AC to be 58% and highlighted effective strategies such as mailed e (’ 0002116 | 6297 (5050 of <1 year to 118 years (IQR: 48.09-71.52 years) (Table 2).

. . . . . Female sex, No. (%) 73,650 (59.23 %) 283,316 (59.92%) <0.0001 1 ” 1 >
or telephoned reminders in bettering patient arrival'. Another research paper T — 0.008-118 | 54.87 (401 While more than ten racial categories were represented, 61.02% of appointments at KEI were

° : ~ pirican American/lack 91335 (73.36% 273,168 (57.77%) 65.20) for African American patients. The frequency of racial demographics is highliehted in Figure
compared appointment non-adherence in AA with severe, uncontrolled R 098 (Lo 5003115 6136 @a0s. : P q y grap ghlig g

. Caucasian/White 12,612 (18.13% 151,108 (31.96% .
hypertenSIOnzo Hispanic or Latino 2,408(1(.93%) ) 8,951(1.(90%) ) 7152) ) . ) h . . . f . h f f 1
_ q hich is q , h h e castern — 1085 (50650 For sex distribution, the majority (59.77%; 356,966) of appointments were those of female
Our I‘6t1‘0$p6Ct1V6 Stu Yy, wiicCin 1§ 10Cuscd on patlents wino Soug t care at Age, Mean (1GR) 51.88 (40.91-65.20) 59.61 (50.54-72.86) <Zzzzc1>1 Appt Rank 10.10 1175 6(2-13) patients.

Kresge Eye Institute (KEI) in Detroit, Michigan, is aimed to elaborate on P 13 i b The patient zip code associated with each appointment was used to determine the distribution

. . . . . . Comprehensive 24,781 (19.90%) 104,399 (22.08%) 9.58 1-175 5(2-12
factors impacting AC and continuity of care. The Detroit metropolitan area has 1608 13025 112797 (3005 212 of appointments per patient zip code (Figure 4).

. . . . . o [ve o Resident or Fellow 30,169 (24.23%) 79,533 (16.82%)
a diverse population, with a wide range of demographics, and stratified income 18010 14455 75583 36,190 Percent 7037% | 4.17-100% [71.43% (25.00-

Cornea 9,596 (7.71%) 32,498 (6.87%) Compliance 83.33%)

brackets.* This provided the necessary framework needed to properly assess %) so% | o9ss3n THo0on (e DEMOGRAPHIC CHARACTERISTICS:

patient appointment compliance. el Geners #4595 (56 069 167810 55 45% 57.14%) * Patient demographic and clinical characteristics are described relative to AC across all

. e o . . . . . . Residents 33,005 (26.51%) 84,524 (17.88%) 63.58% 0-100% 66.67% (50.00- . N o .
The demographlc data utilized 1n this study included: KEI clinic locations and KETSouthfield 5594 (5.30%) 20,505 (8.65%) so.oé%) appointments, which are summarized in Table 1.

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

providers, physician specialty, the chronological rank of appointments within a = T T Patient gender had significant differences between CO and NC groups (p<0.0001) with
patient’s appointment history, age, race, insurance, zip code, appointment i S e et Number 620 female patients representing a significantly greater portion of all compliant appointments.

7 (3-17)

month, and gender. scheduing povide oo ;\zfgglt;\::ts 529 CO appointments were associated with significantly (p<0.00001) older patients as compared

Primary Insurance Types (distribution of 3 categories with highest frequency) - . tO N C a Ointments (Table 1 an d 2)
This data provided by KEI offers insight into the factors contributing ke e s 11en ot thaty Entire History PP '
to appointment compliance and continuity of care.

Molina Associated 15,038 (12.26%) 33,033 (7.00%)

oe Cros e Shiod ammocioed |11 762 9,575 — AC was found to have a significantly different distribution across the 10 racial categories

:::: :::'::Z:::::::::‘::R) 7.58 (2-9) 10.10 (2-13) <0.00001 analyzed (p<0 °0001 9 Table 1)
Figure 3. Frequency of Appointments per

Figure 2. Frequency of Appointments per racial category. CLINIC AND ADMINISTRATIVE CHARACTERISTICS:

References: . . The total n= 597,364 appointments was categorized across the . . . . . . . A
Kerse, N., et al., Physician-Patient Relationship and Medication Compliance: Ophthalmic Specialty. The total n= 597,364 fitisiadl st Eimmerios s i e KL * The distribution of the 24 associated clinic locations and appointment month significantly

A Primary Care Investigation.Annals of family medicine, 2003. 2: p. 455-61. appointments was categorized across the indicated ophthalmic , differed concernin g AC (p <0.0001; Table 1).

Macharia, W. M. (1992). An overview of interventions to improve compliance with appointment keeping for medical subspecialties seen at the KEI clinic. p .. ) : : : :
services. JAMA: The Journal of the American Medical Association, 267(13), 1813-1817. doi: AISO, the distribution of primary insurance types across more than 200 pOSSlbl€ msurance

10.1001/jama.267.13.1813 faser types and ophthalmic specialty differed significantly with respect to AC (p<0.0001).

Nwabuo, C. C., Dy, S. M., Weeks, K., & Young, J. H. (2014). Factors Associated with Appointment Non-Adherence among post-op . . th onif; Iv hich . Kk
African-Americans with Severe, Poorly Controlled Hypertension. PLoS ONE, 9(8). doi: 10.1371/journal.pone.0103090 other CO appomtments were assoclated with a S1g11 1cant y higner appomtment ran
(p<0.00001; Table 1) than NC appointments.

Miller, A J., et al., Predictors of repeated "no-showing" to clinic appointments. Am J Otolaryngol, 2015. 36(3): p. 411-4. injection
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METHODS

cornea

* The Institutional Review Board of Wayne State University approved the study protocol (IRB-20-04- glaucoma
2048) residentorfell.ow

* Retrospective analysis was performed across all appointments scheduled from 01/2014-12/31/2018 at e
50,000 100000 150000 B Other Race B Race unknown

any of KEI’s 24 out-patient Michigan location. frequency

e Patient arrival to appointment, denoted as compliant (CO), and cancellation/no-show to appointment, . . categories were determined based on the greatest frequency.
classified as non-compliant (NC), across KEI clinic sites Figure 4. Appointment frequency across each Table 3. Comprehensive multiple logistic The results of the model are found in Table 3 with an associated ROC curve and AUC

Chi-square test was performed to compare categorical and binary characteristics between CO and NC zip code. regression across initial appointments. in Figure 3.

: : : : : The total n= 829,034 appointments were mapped across each . o , . . . . . .
groups for patient gender, race, and insurance type, scheduling location, appointment Michigan based zip code using Microsoft Excel (see Methods * Appointment compliance is the outcome (dependent) variable and race, Multiple logistic regression revealed age, male sex, appointment rank, appointment

. . . . age, sex, specialty, appointment location, month, and appointment rank are
month, provider, and physician specialty. section). The enlarged area represents metro Detroit. Four the predictors. Also, please note that 75 insurance categories have been month, race, Specialty, and clinic location to be significantly associated with AC with the

Mann-Whitney U test assessed relative distribution of continuous characteristics (including patient observations in our analysis were Michigan based, but had an omitted for table length, but can be found in the supplementary materials. .
y ( &P y & AUC to be equal to 0.75 (Table 3 and Figure 5).

age and appointment rank) across CO and NC appointments. unsps:cified zip code listed in the EMR at that particular : . . . . . . .
Mk eyoyps oo il varklsle ws meeel 219 e Amtborior o (e petens mellionsh s lensih vl KOE] appointment. P Across all racial categories reported relative to African Americans, appointments associated

at each appointment relative to all the appointments in a patient’s appointment history. T T e with patient’s whose race was unknown had the lowest odds of compliance (OR: 0.10; 95%

Hispanic/Latino 1.58 <0.0001 1.44-1.73

* Logistic regression, in regards to AC, was performed to control for covariates T e CI: 0.09-0.12; p<0.0001) and appointments of Caucasians had the highest odds of compliance

Native American Indian 1.55 0.066 0.97-2.46

* Receiver operating characteristic (ROC) curves with area under curve (AUC) values and Hosmer- | ‘ " 8 e SEe122e (OR: 2.82; 95% CI:2.59-3.07; p<0.0001).
Lemeshow goodness of fit tests were generated from logistic regression analyses to demonstrate the ‘

REGRESSION ANALYSIS:

* Multiple logistic regression analysis was performed to control for covariates and build a
B African American/Black [ Asian model which the greatest predictive accuracy possible from the data available.
S acasininie B hopac or Lano Our model features the categorical contribution of each racial group, ophthalmic specialty,

Native American Indian Native Hawalian or Pacific Islander clinic location, primary insurance type, and appointment month relative to AC. Reference

comprehensive

o_

0Odds ratio P-value 95% Cl

0.93 0.050 0.87-1.00
1.03 0.735 0.89-1.19

predictive accuracy and fit of our model. Netl e or )
* A geographical map of the entire population of appointments scheduled at KEI was generated using T o o e T C O N C L U S I O N S

0.47 <0.0001 0.35-0.65
0.50 0.276 0.14-1.75

Microsoft® Excel Version 15.11.2, showing relative frequency of appointments according X, Y B—
to each associated patient’s residential zip code. : __ : s 091 ats 00 . . .. : :
£ . Excluded SR N hsvonment s | | - This investigation found the distribution of AC, defined by the CO and NC groups, to be

etroit clinic location as reference category

Total Numb_er of Appointments Ziér\(j;dzzsoc’:i)\er Color Range No. Appointments No zip codes. Mean nton Townéhis Egz :ggggi 3}}:-{5'}:1 Si gnlflc antly different across p atient gender, race , age at appointment, Clinic IOC ation , and
(N=836,384) than 48XXX and - 10,001+ 407,723 22 18,532.86 3.00 20:0001 2:41:3:74

49XXX Orange  5,001t010,000 146,870 21 699381 e I ) e appointment month, and physician specialty.

B 2,501 105,000 132,874 40 3,321.85 KEI Adult Muscle 0.80 0.022 0.66-0.97
501to 2,500 114,448 81 1,412.94 KEI Sinai Grace 1.88 <0.0001 1.33-2.67 sye . o e . .
Number of Appointments Excluded 0150 1308 s 245,57 In future analyses, additional metrics, such as driving distance, access to transportation,
’ : KEI Well Eye Care 1.13 0.434 0.83-1.55
PP ’ (N= 1 98,846) 1to 100 8,697 397 21.91 Lakl Orion 5.78 <0.0001 4.52-7.40

neucing no-shows, appointment tota §29,05 6 and patient satisfaction, could increase the predictive accuracy of our model.

cancellations, and arrivals lati OR Boarding | 163.32 <0.0001 23.33-1143.21
Port Huron 1.86 <0.0001 1.44-2.40
(N= 829,034) canceliatons

: : D - o A follow-up study can be performed to overcome this limitation and analyze subsets and
Figure 3. Receiver

operating | e more patient-specific characteristics (employment status, education,
Number of Appointments Excluded testing (N= . . . . . . i . N )
including, testing, pediatric, and 12,804), pediatric (N= characteristic curve , household income, history of mental illness, non-ophthalmological comorbidities and primary

spontaneous appoiniments 9,442), and spontansous and associated i1 r method of transportation) that could, perhaps, contribute to non-compliance.
AUC for logistic | = e Hence, the comprehensive dataset reveals potential factors that affect AC and can be used to

September 1.26 1.16-1.36

Figure 1. Procedure for Sample Selection

1.00
1

0.75
1

0.50
1

Sensitivity

0.25

October 1.32 1.23-1.42

regressions (Table improve the quality of patient care. This study has applicability to other institutions, allowing

December 1.29 1.19-1.39

Number of Appointments Model Characteristics

Included in Analysis 3) across all oo o35 k0 -' pumber o bsrins for the assessment of patient care and overall satisfaction.
(N=597,364) >c <0.00001

Area under ROC curve = 0.7521 seudo 0.1610

appointments. e
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