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Abstract

Successful treatment of HIV infection requires regular clinical follow-up. A previously published risk-prediction
tool (RPT) utilizing data from the electronic health record (EHR) including medication adherence, previous
appointment attendance, substance abuse, recent CD4 + count, prior antiretroviral therapy (ART) exposure, prior
treatment failure, and recent HIV-1 viral load (VL) has been shown to predict virologic failure at 1 year. If this
same tool could be used to predict the more immediate event of appointment attendance, high-risk patients could
be identified and interventions could be targeted to improve this outcome. We conducted an observational cohort
study at the Vanderbilt Comprehensive Care Clinic from August 2013 through March 2014. Patients with routine
medical appointments and most recent HIV-1 VL >200 copies/mL were included. Risk scores for a modified
RPT were calculated based on data from the EHR. Odds ratios (OR) for missing the next appointment were
estimated using multivariable logistic regression. Among 510 persons included, median age was 39 years, 74%
were male, 55% were black, median CD4 + count was 327 cells/mm’ [Interquartile Range (IQR): 142-560], and
median HIV-1 VL was 21,818 copies/mL (IQR: 2,030-69,597). Medium [OR 3.95, 95% confidence interval (CI)
2.08-7.50, p-value <0.01] and high (OR 9.55, 95% CI 4.31-21.16, p-value <0.01) vs. low RPT risk scores were
independently associated with missing the next appointment. RPT scores, constructed using readily available
data, allow for risk-stratification of HIV medical appointment non-attendance and could support targeting limited
resources to improve appointment adherence in groups most at-risk of poor HIV outcomes.

Introduction

E ACH YEAR IN THE UNITED STATES approximately 50,000
persons are newly diagnosed with human immunodefi-
ciency virus (HIV) infection." While the overall incidence
has decreased during the past decade, rates among certain
subpopulations continue to rise.> For nearly 20 years, how-
ever, advancements in antiretroviral therapy (ART), com-
bined with our rapidly evolving understanding of HIV
pathogenesis, have led to dramatic decreases in HIV-related
morbidity and mortality.** Those who are recently diagnosed
can now have a life expectancy similar to HIV-uninfected
individuals.’ However, like most chronic illnesses, success-
ful treatment of HIV relies not only on the availability of
effective treatments, but is dependent on the individual’s
ability to attend scheduled healthcare provider visits and
adhere to daily medication.

HIV-infected patients who are unable to keep routine med-
ical appointments have an increased risk of death,® an asso-
ciation that remains after controlling for CD4 + lymphocyte
count and treatment with ART.® Additionally, patients who
miss appointments are less likely to receive treatment with
ART?!'” and are more likely to develop AIDS-defining CD4 +
counts, unsuppressed viremia, and higher cumulative viral
burden.''™"* However, despite the benefit of engagement in
care, national trends indicate that a substantial number of HIV-
infected persons are poorly retained in care and rates of missed
appointments remain high among the population.®!518

For these reasons, the importance of routinely monitoring
and improving appointment adherence has been addressed
by the Office of National AIDS Policy,'® the Department of
Health and Human Services (DHHS),ZO the Institute of
Medicine (IOM),?! as well as by expert panels.”* Various
appointment adherence indicators and benchmarks have been
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These results were presented in part at IDWeek, October 8-12, 2014, Philadelphia, PA, Oral Abstract #44985.
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established.?*?""?* Yet, aside from recommending monitor-
ing of appointment adherence in general, these guidelines
lack tools to stratify large numbers of patients by risk in
order to target those most in need in the setting of limited
resources.

Although risk stratification tools have been developed to
predict HIV disease progression and prognosis,>*2° a
similar tool to aid in the identification of patients likely to
miss appointments is not available. Beginning in July 2013,
clinicians at the Vanderbilt Comprehensive Care Clinic
(VCCC, Nashville, TN) implemented an evidence-based
tool for assessing the risk of virologic failure at 1 year®’
among patients with uncontrolled viremia—defined as
HIV-1 viral load (VL) >200 copies/milliliter (mL). Clin-
icians observed that patients with high risk scores based on
this tool also had high rates of missing their next HIV
healthcare provider appointment. Therefore, this study
sought to determine whether a tool previously oper-
ationalized to stratify patients according to virologic failure
risk at 1 year®’ could also stratify patients based on the risk
of a related and potentially more immediate event: missing
their next HIV primary care visit. Systematic risk assess-
ment could support targeting of limited resources and in-
terventions shown to improve engagement in care, such as
enhanced case management,”®° to those at highest risk.
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Methods
Patient population

We conducted an observational cohort study among adult
patients with HIV-1 infection at the VCCC from August 2013
through March 2014. Patients were included if they had a routine
appointment scheduled with a physician or nurse practitioner
during the study period and if their most recent HIV-1 VL was
>?200 copies/mL. Patients were included regardless of whether
they were currently prescribed ART. Demographic data for the
study population were abstracted from the electronic health re-
cord (EHR), and included age, race/ethnicity (white, black,
Hispanic, other/unknown), sex, gender (including transgender
status), year of entry into HIV care at the VCCC, and HIV
transmission risk factor (heterosexual contact, male-to-male
sexual contact, injection drug use, other/unknown). This study
was approved by the Vanderbilt Institutional Review Board.

Risk prediction tool

We generated risk scores for missing the next medical ap-
pointment with a modified risk prediction tool (RPT) based on a
previously published tool shown to predict virologic failure over
the subsequent year among persons on ART.?” The modified
RPT included seven components: history of poor adherence to

TABLE 1. Risk PREDICTION TooL COMPONENT DEFINITIONS®

Component

Definition

Score

History of poor adherence
to daily medications

Progress note(s) within the previous 12 months
including documentation of patient self-report

1 point for yes, 0 for no

of regularly missing doses every week or healthcare
provider concerns about adherence to daily

medications.
History of non-attendance
to healthcare provider
appointments for HIV care

Two or more no-shows for appointments with a
medical physician, nurse practitioner, or adherence
counselor during the previous 12 months OR most

1 point for yes, 0 for no

recent completed appointment > 12 months prior to

enrollment.
Substance abuse
12 months:

Any of the following documented within the previous

1 point for yes, 0 for no

-alcohol abuse or dependence, polysubstance abuse,

substance abuse

-use of cocaine, heroin, amphetamines

OR

Urine drug screen positive for methamphetamine,
cocaine, non-prescribed opiates or non-prescribed

benzodiazepines.
CD4 + lymphocyte count
<100 copies/mm
Heavy prior exposure to ART

Most recent available laboratory value.

Any prior exposure to NRTI, NNRTI, and PI classes

1 point for yes, 0 for no

1 point for yes, 0 for no

OR a current regimen containing enfuvirtide.

Prior treatment failure

Any prior documentation of viremia while on ART

1 point for yes, 0 for no

AND genotypic confirmation of resistance.

HIV-1 VL >200 copies/mL

Most recent available laboratory value.

1 point for yes, 0 for no
Interpretation of total score:
0-1=1low risk
2-3 =medium risk
>4 =high risk

#Adapted from Robbins GK, Johnson KL, Chang Y, et al. Predicting virologic failure in an HIV clinic. Clin Infect Dis 2010;50:779-786.
ART, antiretroviral therapy; EHR, electronic health record; HIV, human immunodeficiency virus infection; NNRTI, non-nucleoside
reverse transcriptase inhibitor; NRTI, nucleot(s)ide reverse transcriptase inhibitor; PI, protease inhibitor; VL, viral load.
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daily medications, history of non-attendance to healthcare
provider appointments for HIV care, active substance abuse,
most recent CD4 + lymphocyte count < 100 cells/mm?, heavy
prior exposure to ART, prior treatment failure, and most recent
HIV-1 VL >200 copies/mL (Table 1). The most recent CD4 +
lymphocyte count or HIV-1 VL was defined as the value closest
to the date of study entry. As shown in Table 1, risk categories
were defined as low (01 point), medium (2-3 points), or high (4
or more points).>” The RPT components were obtained from the
EHR by one investigator who utilized a standardized abstraction
form. RPT scores were determined prior to each patient’s up-
coming scheduled appointment.

Appointment outcome

The primary outcome was appointment attendance, de-
fined as ““Completed,” “‘Cancelled by patient,”” ‘‘Cancelled
by clinic,” or “No show.” Only appointments scheduled
with a physician or nurse practitioner were included for
analysis. If an appointment was cancelled by the clinic due to
inclement weather or a healthcare provider absence, atten-
dance at the rescheduled appointment was assessed. Ap-
pointments that were cancelled by the patient or to which the
patient no-showed were categorized as noncompleted ap-
pointments; all other appointment outcomes were categorized
as completed. In sensitivity analyses, cancelled appointments
were excluded from regression models to derive estimates
more directly comparable with prior HIV clinical retention
literature.'® Appointment outcome was abstracted from the
EHR the week after the scheduled appointment.
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Laboratory analysis

CD4+ lymphocyte counts were measured by flow cytom-
etry. HIV-1 plasma VL were measured by polymerase chain
reaction (Roche Cobas Ampliprep-Cobas Tagman HIV-1 ver-
sion 2.0). The range of this assay is 20—10,000,000 copies/mL.

Statistical analysis

Fisher exact tests were used to compare categorical vari-
ables. Wilcoxon Rank-Sum and Kruskall-Wallis tests were
used to compare continuous variables between two categories
and three or more categories, respectively. Logistic regres-
sion was used to estimate odds ratios (OR) for missing the
next appointment. All p-values were two-sided and consid-
ered statistically significant if <0.05. The adjusted model
included the following demographic variables: age, race/
ethnicity, sex, gender, year of entry into HIV care at the
VCCC, and HIV risk factor. Year of entry into HIV care was
modeled using restricted cubic splines with three knots.

Results

A total of 510 individuals were included; median age was
39 years, 74% were men, 55% were black, and 1% were male-
to-female (MTF) transgender. The median CD4+ lympho-
cyte count was 327 cells/mm? (IQR: 142-560) and the median
HIV-1 VL was 21,818 copies/mL (IQR: 2,030-69,597). Self-
reported HIV transmission risk factors included male-to-male
sexual contact (53%), heterosexual contact (38%), injection
drug use (7%), and other/unknown (3%) (Table 2).

TABLE 2. DEMOGRAPHIC CHARACTERISTICS OF THE STUDY POPULATION

Completed next Did not complete All

Characteristic appointment N=317 next appointment N=193 p Value® N=510
Age in years 38 40 0.26 39
Median (IQR) (29-48) (30-49) (30-48)
Race
Number (%)
White 139 (44%) 51 (26%) <0.001 190 (37%)
Black 148 (47%) 134 (69%) <0.001 282 (55%)
Hispanic 23 (7%) 5 (3%) 0.03 28 (5%)
Other 7 2%) 3 (2%) 0.75 10 (2%)
Male sex 245 132 0.03 377
Number (%) (77%) (68%) (74%)
MTF transgender 4 2 1.00 6
Number (%) (1%) (1%) (1%)
HIV risk factor
Number (%)
MSM 182 (57%) 87 (45%) 0.008 269 (53%)
Heterosexual contact 113 (36%) 79 (41%) 0.26 192 (38%)
IDU 15 (5%) 19 (10%) 0.03 34 (7%)
Other/unknown 7 2%) 8 (4%) 0.28 15 (3%)
Year of entry into 2012 2009 <0.001 2011

care at the VCCC (2006-2013) (2002-2013) (2005-2013)
Most recent CD4 + 355 291 0.12 327

count (cells/mm?) (152-583) (129-489) (142-560)
Most recent HIV-1 21,192 25,426 0.94 21,818

VL (copies/mL) (2303-67,079)

(1311-72,252) (2030-69,597)

“For comparison between those who completed and did not complete their next HIV healthcare provider appointment.
HIV, human immunodeficiency virus infection; IDU, injection drug use; IQR, interquartile range; MTF, male-to-female; MSM, male-to-
male sexual contact; VCCC, Vanderbilt Comprehensive Care Clinic; VL, viral load.
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Among the included 510 patients, 193 (38%) did not
complete their next appointment. Fifty-four appointments
were not completed due to cancellation by the patient, and
139 were not completed due to an appointment no-show.
Patients who did not complete their next appointment were
more likely to be black, had received care at the VCCC for a
greater number of years, and were more likely to report in-
jection drug use (IDU) as an HIV risk factor at the time they
began care. Those who did not complete their next appoint-
ment were less likely to be male or to report male-to-male
sexual contact (MSM) as an HIV risk factor (Table 2).

Among the 510 patients, 126 (25%) met criteria for the low
risk group, 244 (48%) met criteria for the medium risk group,
and 140 (27%) met criteria for the high risk group. Compared
to those in the low risk group, patients in the high risk group
were more likely to be older in age and to report heterosexual
contact or IDU as an HIV risk factor at the time they began
receiving care at the VCCC. High risk patients were less
likely to be male or to report MSM as their HIV risk factor
when compared to low risk patients. Additionally, high risk
patients were enrolled in care at the VCCC for a greater
number of years compared to low risk patients. Individuals in
the high risk group had higher median HIV-1 VL and lower
median CD4 +lymphocyte count compared to those in the
low risk group, although these findings may be partially ex-
plained by the inclusion of these two variables into the RPT
score calculation (Table 3).

Medium risk patients differed from low risk patients in a
manner similar to high risk patients, in that they were more
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likely to be older, less likely to report MSM as an HIV risk
factor, more likely to report IDU as an HIV risk factor, had
been enrolled as VCCC patients for a greater number of
years, and had lower median CD4+ lymphocyte counts.
There were no differences between medium and low risk
patients with regards to sex or median HIV-1 VL. However,
medium risk patients were more likely than low risk patients
to be black (Table 3).

The distribution of the RPT components by appointment
outcome is shown in Table 4. Of 510 persons, 210 (41%) had
a history of poor adherence to daily medications, 259 (51%)
had a history of non-attendance to healthcare provider ap-
pointments for HIV care, 139 (27%) had recent history of
substance abuse, 101 (20%) had a CD4 + lymphocyte count
< 100 cells/mm> on most recent available laboratory value,
82 (16%) were heavily exposed to ART, and 77 (15%) had
prior virologic failure. Patients who did not complete their
next appointments were more likely to score a point for
the RPT components of poor adherence to medications, non-
attendance to HIV healthcare provider appointments, sub-
stance abuse, and heavy prior exposure to ART.

In unadjusted analyses, medium or high RPT scores, black
race, and IDU as HIV risk factor were associated with in-
creased odds of missing the next HIV healthcare provider
appointment. Male sex was associated with decreased odds of
missing the next appointment. In adjusted analyses, medium or
high RPT scores and black race remained independently as-
sociated with missing the next HIV healthcare provider ap-
pointment. Compared to low risk RPT scores, medium risk

TABLE 3. DEMOGRAPHIC CHARACTERISTICS OF STUDY POPULATION BY RisKk CATEGORY

Low risk Medium risk High risk p All
Characteristic N=126 p Value® N=244 p Value® N=140 Value* N=510
Age in years 32 <0.001 38 <0.001 44 <0.001 39
Median (IQR) (26-42) (29-49) (37-50) (30-48)
Race
Number (%)
White 56 (44%) 0.07 84 (34%) 0.82 50 (36%) 0.17 190 (37%)
Black 58 (46%) 0.03 142 (58%) 1.00 82 (59%) 0.05 282 (55%)
Hispanic 7 (6%) 1.00 14 (6%) 0.82 7 (5%) 1.00 28 (5%)
Other 5 (4%) 0.28 4 (2%) 0.66 1 (1%) 0.10 10 2%)
Male sex 104 0.09 181 0.08 92 0.002 377
Number (%) (83%) (74%) (66%) (74%)
MTF transgender 2 1.00 3 1.00 1 0.60 6
Number (%) 2%) (1%) (1%) (1%)
HIV risk factor
Number (%)
MSM 87 (69%) 0.001 125 (51%) 0.06 57 (41%) <0.001 269 (53%)
Heterosexual contact 35 (28%) 0.05 93 (38%) 0.16 64 (46%) 0.003 192 (38%)
IDU 0 <0.001 19 (8%) 0.35 15 (11%) <0.001 34 (7%)
Other/unknown 4 (3%) 1.00 7 (3%) 1.00 4 (3%) 1.00 15 (3%)
Year of entry into 2013 <0.001 2010 <0.001 2005 <0.001 2011

care at the VCCC
Most recent CD4 +
count (cells/mm3)

Most recent HIV-1
VL (copies/mL)

(2012-2013)
487 (322-655) <0.001

21,475
(2293-44,632)

0.35

(2006-2013)
348 (156-579) <0.001

12,949
(1296-67,085)

(2000-2010)
182 (43-313)

(2005-2013)

<0.001 327 (142-560)

<0.001 46,234

(6610-106,002)

0.003 21,818

(2030-69,597)

For comparison of low and medium risk groups; *for comparison of medium and high risk groups; “for comparison of low and high risk

groups.

HIV, human immunodeficiency virus; IDU, injection drug use; IQR, interquartile range; MSM, male-to-male sexual contact; MTF, male-
to-female; VCCC, Vanderbilt Comprehensive Care Clinic; VL, viral load.
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TABLE 4. Risk PREDICTION TooL COMPONENTS BY NEXT APPOINTMENT OUTCOME

Completed Did not complete

appointment appointment All
Characteristic N=317 N=193 p Value® N=510
Poor adherence to medications 99 (31%) 111 (58%) <0.001 210 (41%)
Non-attendance to healthcare provider 110 (35%) 149 (77%) <0.001 259 (51%)

appointments for HIV care

Substance abuse 73 (23%) 66 (34%) 0.008 139 (27%)
CD4+ lymphocyte count <100 cells/mm? 63 (20%) 38 (20%) 1.00 101 (20%)
Heavy prior exposure to ART 38 (12%) 44 (23%) 0.002 82 (16%)
Prior treatment failure 41 (13%) 36 (19%) 0.10 77 (15%)
HIV-1 VL >200 copies/mL 317 (100%) 193 (100%) 1.00 510 (100%)

“For comparison between those who completed and did not complete their next HIV healthcare provider appointment.
ART, antiretroviral therapy; HIV, human immunodeficiency virus; VL, viral load.

RPT scores were associated with 3.95 times the odds of
missing the next appointment [95% confidence interval (CI)
2.08-7.50, p<0.01] and high risk RPT scores were associated
with 9.55 times the odds of missing the next appointment (95%
CI4.31-21.16, p<0.01). Black race was associated with 2.32
times the odds of missing the next appointment, compared to
those who reported being white (95% CI 1.48-3.64, p<0.01)
(Table 5). Results of the regression models were similar when
appointments not completed due to cancellation by the patient
(n=54) were excluded (data not shown).

Discussion

We found that a previously published tool?” shown to
predict virologic failure over the next year among patients
with HIV-infection on ART can also be used to help predict
whether patients with unsuppressed HIV viremia will attend
their next medical appointment for routine HIV care. In our
adjusted model, the odds of missing the next appointment

were 3.95 times greater for medium risk patients, compared
to low risk patients (95% CI 2.08-7.50, p<0.01). Risk for
missing the next appointment rose further as the RPT score
increased: The odds of missing the next appointment were
9.55 times higher for patients with the highest RPT scores,
compared to those with the lowest scores (95% CI 4.31-
21.16, p<0.01). To our knowledge, this is the first study to
evaluate the ability of a multi-component risk prediction tool
utilizing data readily available in the EHR to predict future
appointment attendance among patients with HIV-infection.

Effective interventions have been identified to improve
appointment attendance.”®? Given the increasing pressure
to manage large panels of complex patients in a manner that
produces optimal outcomes with minimal use of resources,
identifying ways to conduct population-level triage remains
critical. In addition to predicting the magnitude of risk for
missing the next appointment, this tool stratified a large co-
hort of over 500 patients with unsuppressed viremia based on
severity of risk. Of 510 patients, 140 (27%) were found to

TABLE 5. REGRESSION MODEL RESULTS FOR ODDS OF MISSED HEALTHCARE PROVIDER APPOINTMENT

Characteristic Unadjusted OR (95% CI) p Value Adjusted OR" (95% CI) p Value
Risk category

Low Reference Reference

Medium 4.09 (2.31-7.24) <0.01 3.95 (2.08-7.50) <0.01

High 8.80 (4.78-16.22) <0.01 9.55 (4.31-21.16) <0.01
Age (per 10 years) 1.10 (0.95-1.30) 0.20 0.94 (0.77-1.15) 0.64
Race

White Reference Reference

Black 2.46 (1.66-3.67) <0.01 2.32 (1.48-3.64) <0.01

Hispanic 0.59 (0.21-1.64) 0.31 0.54 (0.17-1.76) 0.31

Other 1.17 (0.29-4.69) 0.83 1.61 (0.42-6.24) 0.49
Male sex 0.64 (0.43-0.95) 0.03 0.84 (0.46-1.52) 0.57
MTF transgendered 0.82 (0.15-4.52) 0.34 1.16 (0.22-6.08) 0.86
HIV risk factor

MSM Reference Reference

Heterosexual contact 1.46 (0.99-2.15) 0.05 0.90 (0.50-1.63) 0.73

IDU 2.65 (1.29-5.46) <0.01 1.64 (0.76-3.56) 0.21

Other/unknown 2.39 (0.84-6.81) 0.10 1.71 (0.61-4.83) 0.31
Most recent CD4 + (per 100 cells/mm?) 0.95 (0.90-1.02) 0.15 1.03 (0.95-1.12) 0.50
Most recent HIV-1 VL (per log10 copies/mL) 0.97 (0.81-1.17) 0.77 0.96 (0.77-1.21) 0.75

#Adjusted for all variables in the table as well as year of cohort entry using restricted cubic splines with three knots.
CI, confidence interval; IDU, injection drug use; MSM, male-to-male sexual contact; MTF, male-to-female; OR, odds ratio; VCCC,
Vanderbilt Comprehensive Care Clinic; VL, viral load.
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have the highest risk of missing their next routine HIV care
appointment. Thus, applying the tool resulted in a smaller,
more manageable number of high-risk patients for which
limited resources and supportive services could be prioritized.

An additional strength of this tool is its practicality, as it
utilizes data from the EHR that are routinely collected as part
of HIV care.?’ The rapidity with which the RPT components
can be abstracted from readily available data position it as a
tool that could be incorporated into routine clinical care with
existing funding and staff. Moreover, clinicians can utilize
this tool prior to the outcome of interest—the patient’s next
routine HIV care appointment. This allows for the receipt of
real-time information to guide resource-planning and service
utilization prior to scheduled appointments.

In addition to associations between RPT scores and ap-
pointment attendance, we found an independent association
between black race and appointment non-attendance (ad-
justed OR 2.32, 95% CI 1.48-3.64, p<0.01). This finding is
consistent with existing evidence of racial disparities in ap-
pointment attendance and retention in care among HIV-in-
fected persons.'®!'*'%33 The association between race and
appointment attendance could be explained by potential un-
measured mediators such as socioeconomic status, lack of
transportation, proximity to health care centers, challenges
navigating the healthcare system, geographic mobility, point
of HIV-infection identification, pregnancy, and aspects of the
patient—provider relationship.'***~*" Additionally, factors
more unique to patients with HIV-infection, including stigma
and HIV status disclosure, are known to affect appointment
attendance.*' These factors are not routinely measured as part
of clinical care and would be difficult to operationalize.

Recent critiques of healthcare research stress the impor-
tance of clinicians partnering with physician-scientists in or-
der to make discoveries that will have rapid, real-world
impact.*** Therefore, it is important to note that this study
evolved from a broader quality improvement project that
aimed to integrate a systematic method for assessing the risk
of missing the next healthcare appointment among patients
not meeting the goal of viral suppression. In order to assess
risk for these patients, we applied an evidence-based tool*’
and evaluated its performance within the clinical practice
environment. In turn, this allowed us to generate practice-
based evidence, which will not only influence clinic processes
but will have a lasting impact on patient care at our clinic.

One limitation of our study is the reliance on healthcare
provider documentation and patient self-report for ascer-
tainment of medication adherence and drug use. Assessment
and documentation of medication adherence and substance
use may vary among healthcare professionals. However,
HIV-care guidelines recommend assessing these issues at
each visit so misclassification of these two RPT components
should be limited.?® In addition, more objective assessments
of adherence (drug levels, pill counts, pharmacy filling re-
cords) and substance use (urine and/or serum drug testing) are
not routinely collected as part of clinical care.

This study is also limited in terms of the generalizability of
its findings. The ability of the RPT to stratify patients by risk
in order to predict appointment attendance may not apply to
other populations. First, we restricted our analysis to patients
with HIV-1 VL>200 copies/mL and the results may not
apply to patients with HIV-1 VL <200 copies/mL. However,
patients who are not meeting the goal of viral suppression
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represent a group that is arguably most in need of targeted
interventions to improve appointment adherence. Second,
quickly determining RPT scores may not be as feasible in
settings in which the RPT components are not readily
available or easily retrieved, including those settings that do
not utilize an EHR. Third, this RPT may perform differently
when applied to populations that differ based on demographic
characteristics and HIV transmission risk factors. The RPT
should be evaluated in these populations prior to integration
into clinical care.

In conclusion, we have shown that a risk prediction tool
composed of accessible and readily available data from the
EHR can be used to predict appointment attendance among
individuals with HIV-infection. The odds of missing the next
appointments were almost four times greater for patients with
medium RPT scores and almost 10 times greater for those
with high RPT scores, compared to those with low scores.
Furthermore, the tool can stratify large cohorts of patients
into smaller groups based on risk, potentially allowing lim-
ited resources to be targeted to those who are most in need of
medical care adherence and interventions to improve HIV
outcomes. Future studies are needed to evaluate the perfor-
mance of the tool among other populations, including those
with suppressed viremia. Additionally, further investigation
is needed to determine whether interventions lead to im-
proved outcomes based on risk stratification.
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