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Introduction: Unplanned readmissions can be avoided by standardizing and improving the coordina-
tion of care after discharge. Telemedicine has been increasingly utilized; however, the quality of this
care has not been well studied. Standardized measures can provide an objective comparison of care
quality. The purpose of our study was to compare quality performance transitions of care management
in the office vs telemedicine.

Methods: The Epic SlicerDicer tool was used to compare the percentage of encounters that were com-
pleted via telemedicine (video visits); or via in-person for comparison, Chi-squared tests were used.

Results: A total of 13,891 patients met the inclusion criteria during the study time frame. There
were 12,846 patients in the office and 1,048 in the telemedicine cohort. The office readmission rate
was 11.9% with 1,533 patients out of 12,846 compared with telemedicine with the rate of readmission
at 12.1% with 126 patients out of 1,045 patients. The P-value for the Chi-squared test between the pre-
pandemic and study time frame was 0.15 and 0.95, respectively. Demographic comparability was seen.

Discussion: Our study found a comparable readmission rate between patients seen via in-office and
telemedicine for Transitions of Care Management (TCM) encounters. The findings of this study support
the growing body of evidence that telemedicine augments quality performance while reducing cost and
improving access without negatively impacting HEDIS performance in health care systems.

Conclusion: Telemedicine poses little threat of negatively impacting HEDIS performance and might
be as effective as posthospitalization traditional office care transitions of care management. ( J Am
Board Fam Med 2024;37:166–171.)
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Introduction
Hospital readmissions are often preventable events
widely believed to reflect poor quality of care. A
high rate of patient readmissions may indicate the
inadequate quality of care in the hospital and a lack
of appropriate postdischarge planning and care
coordination.1 Unplanned readmissions are associ-
ated with increased mortality and higher health

care costs.2–5 Unplanned readmissions can be pre-
vented by standardizing and improving care coordi-
nation after discharge and increasing support for
patient self-management.2 Effective strategies for
reducing unplanned readmission may help improve
the quality of care, outcomes, and higher-value care.5

Physician groups can influence unplanned readmis-
sion outcomes by appropriate medication reconcilia-
tion at discharge, reduction of infection risk, and
ensuring proper outpatient follow-up. Telemedicine
has historically been utilized to address health care
access challenges, especially in areas with limited
physician resources or rural settings.7 Telemedicine
has also shown other public health benefits, for
instance, it can reduce the overutilization of medi-
cal facilities by minimizing unnecessary admis-
sions, shorten diagnosis and treatment initiation
times, lower the risk of intrahospital infections,
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and decrease hospital admissions.8 Patient feedback
on telemedicine indicates high satisfaction levels, cit-
ing convenience, comfort, and reduced costs.9,10

To evaluate the quality of care provided by
health care providers and government agencies
like CMS and National Committee for Quality
Assurance (NCQA), industry-standard measures
called Health care Effectiveness Data and Information
Sets (HEDIS) are used. These measures are sup-
ported by the National Quality Forum (NQF),
which comprises of leaders from medical associa-
tions to insurance companies and are important
for researchers investigating quality perform-
ance.2,11,12 The Plan All Cause Readmission (PCR)
is readmission rate within 30days of discharge from an
adult acute inpatient or observation stay is a key mea-
sure of health care quality. This metric is evaluated for
health plan members aged 18 to 64 in commercial and
Medicaid plans, as well as those aged 18 and older in
Medicare plans. It provides insight into the effective-
ness of Transitions of Care Management (TCM),
allowing for targeted improvement efforts to improve
patient outcomes and reduce health care costs.2

Recent studies have shown that telemedicine is
comparable in quality to in-person visits, which
suggests that increasing its use in value-based
care can positively impact health outcomes and pro-
vide various benefits.6 Thus, this study aimed to
evaluate telemedicine as a venue for delivering post-
discharge follow-up care. The objective of this
study was to compare the quality of hospital dis-
charge follow-up visits or TCM Visits between tel-
emedicine and traditional office-based care.

Methodology
This retrospective cohort analysis was determined to
be exempt from full review by the WellSpan Health
Institutional Review Board. Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) format for cohort studies was followed.
The study was conducted in a large, integrated
health system spanning central Pennsylvania and
northern Maryland (WellSpan Health comprising
of 8 hospitals). Data were captured with CPT codes
used for TCM (99495, 99496) and the cohort was
divided based on mode of follow-up (Telemedicine
or In-office visit) (See Figure 1). Deidentified, sec-
ondary data were extracted from the electronic medi-
cal record (EMR) to compare HEDIS quality
performance from March 1, 2020, to January 30,

2023, across more than 200 primary care outpatient
care sites between the divided cohort. Epic’s
SlicerDicer tool was used to compare the percentage
of encounters completed via telemedicine versus in-
person visits followed by readmission to the hospital
within 30days. Chi-squared tests determined statisti-
cally significant differences between groups. The p-
value was set at 0.05.

Multivariable logistic regression controlled for
sociodemographic factors, comorbidities, and dig-
ital literacy. In this analysis, we considered various
factors that could potentially bias or confound
results, including the COVID-19 pandemic, age,
race, sex, and social determinants of health (SDOH).
To account for these factors, we obtained deidentified
demographic data that was stratified by age, race, sex,
and SDOH. In addition, we utilized an “overall adult
risk score” as a measure of overall health risk, which
was determined based on multiple diagnoses, SDOH,
and health care utilization.6 This risk score is calcu-
lated by Epic EHR, although not a validated scoring
system as it was created by Wellspan Health, as dis-
cussed in our prior publication, “the SDOH compo-
nent of this overall health risk score included
assessment of social risk needs (depression risk,
tobacco and alcohol use, violence exposure and social
isolation, food or transportation insecurity, and finan-
cial strain), providing a more granular risk profiling
compared with other standardized scoring systems.”6

To ensure the accuracy of data obtained through
SlicerDicer, all the sessions were built with the guid-
ance of the health system’s business intel specialist.
In addition, a multi-physician SlicerDicer expert
team manually chart reviewed samples of patients
from the data set to ensure sequential accuracy and
final readmission percentages obtained from the sys-
tem were comparable to NCQA national readmis-
sion rate. To ensure accurate representation of the
population over time, we used a quality perform-
ance baseline from before the COVID-19 pandemic
(January 18, 2018, to February 29, 2020) comparing
this to the study time frame. This was done to control
for selection bias and assure data consistency.12,13

Results
A total of 13,891 patients met the inclusion criteria
during the study time frame. There were 12,846
patients in the office cohort and 1,048 in the
Telemedicine cohort. The office readmission rate
was 11.9% with 1,533 patients out of 12,846 patients
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readmitted. The telemedicine readmission rate was
12.1% with 126 of 1,045 patients readmitted.

The prepandemic office readmission rate was
14.1% (1797 of 12,754 patients readmitted) and
the telemedicine readmission rate was 10.9. The
total number of patients in the prepandemic tele-
medicine group was relatively small, with 26 of
238 patients readmitted. The P-value for the Chi-
squared test between the prepandemic and study
time frame was 0.15 and 0.95 respectively. There
was demographic comparability between cohorts,

by race, ethnicity, legal sex, age, and insurance
type. Demographics were consistent for patients
in both groups across prepandemic and study
timeframes, where comparable percentages were
found (Table 1).

Discussion
We found comparable readmission rates between
patients seen via in-office and telemedicine for
TCM encounters. The most notable finding was
the insignificant difference between cohorts which

Table 1. Patient Demographics Across Cohorts

Patient Demographics

Office Telemedicine Total Patients

12,846 1,048 13,891

Race
White 11,671 (90.90%) 919 (87.90%) 12,590 (90.60%)
Black or African American 475 (3.69%) 62 (5.93%) 537 (3.84%)
American Indian, Alaska Native, Native Hawaiian
and Other Pacific Islander

39 (0.30%) 3 (0.28%) 42 (0.30%)

Asian 72 (0.56%) 7 (0.67%) 79 (0.57%)
total: unknown, declined, not reported, Othera 788 (6.04%) 57 (5.43%) 701 (5.04%)

Ethnicity
Not Hispanic OR Latino 12,128 (94.4%) 980 (93.70%) 13,108 (93.80%)
Hispanic OR Latino 491 (3.82%) 54 (5.16%) 545 (3.89%)
Other 227 (1.76%) 11 (1.05%) 238 (1.70%)

Legal sex
Male 6,395 (49.80%) 466 (44.60%) 6,861 (49.10%)
Female 6,451 (50.20%) 579 (55.40%) 7,030 (50.20%)

Age
0 to 19 97 (0.76%) 8 (0.76%) 105 (0.75%)
20-39 years 656 (5.11%) 105 (10.04%) 761 (5.44%)
40-59 years 2,453 (19.10%) 309 (29.50%) 2,762 (19.75%)
60-79 years 6,555 (51.00%) 474 (45.35%) 7,029 (50.30%)
80-110 years 3,289 (25.60%) 159 (15.20%) 3,448 (24.70%)
No Valueb 41 (0.31%) 1 (0.09%) 42 (0.30%)

Risk score
Low risk (<9) 4,316 (33.50%) 424 (40.50%) 4,740 (33.90%)
Med risk (9 to 16) 4,863 (37.80%) 299 (28.60%) 5,162 (36.92%)
High risk (>16) 2,993 (23.30%) 239 (22.90%) 3,232 (23.11%)
No value 676 (5.26%) 83 (7.94%) 759 (5.42%)

Insurance type
High Mark, Blue Cross, WellSpan Pop Health 2,059 (16.00%) 240 (22.97%) 2,299 (16.44%)
Medicare 8,873 (69.10%) 588 (56.20%) 9,461 (67.70%)
Medicaid 731 (5.26%) 92 (8.80%) 823 (5.89%)
Other commercial 459 (3.57%) 46 (4.40%) 505 (3.61%)

atotal: unknown, declined, not reported,Other refers to patients not reported or declined or not documented due to administrative errors.
bLikely represents administrative error in charting.
cSlicerDicer was only able to measure proportions of encounters associated with the financial payer class and self-pay was unable to
be measured. These proportions should be interpreted as approximate given that patients may have switched payers within the study
time. For Medicare and Medicaid, there may be redundancy of patients who have had both payer types. Overall interpretation of
above proportions is comparable distributions across the cohorts.
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alludes to no significant difference in the quality
of this care or comparable quality performance
(ie, rates of readmission after a postdischarge fol-
low-up).

In recent years, remote patient monitoring has
expanded the capacity of telemedicine further and
aids in conducting a detailed evaluation of patient
which was previously not possible with the use of
sophisticated devices, medical apps and virtual
exams led by patients instructed through the exami-
nation.14 The findings of this study support the
growing body of evidence that telemedicine might
augment quality performance while reducing cost
and improving access without negatively impacting
HEDIS performance in health care systems.6,15–17

This is also in line with a recent data highlight pub-
lished by CMS where thirty-day readmission rates
were lower when there was telehealth follow-up
compared with hospitalizations without follow-up

visits.18 Another study found that patient’s who had
telemedicine appointments had a lower 30-day
hospitalization rates compared with in-person
appointments.19

As health care broadly moves toward value-based
care which focuses on improving patient outcomes
while reducing costs across the health systems,
practitioners and policy makers alike are recogniz-
ing the importance of data and technology in the
form of telemedicine in this shift toward value-
based care. Use of telemedicine can play a crucial
role for TCM and reducing the readmission burden
on health systems while keeping in line with the
quadruple aim.

Our study is limited. First, it relies on provider
accuracy; for example, if a visit did not have a hospi-
tal discharge follow-up CPT code, it was not cap-
tured. Second, if the patient chose to have a
hospital discharge follow-up outside the health care

Figure 1. Schema for selection of study population and cohort divisions. Abbreviations: TCM, transitions of care

management.

Follow-up with 
Telemedicine

N=1,045

Follow-up with Office
Visit 

N=12,846

Readmission in 1-30 days from the day
of discharge

(Telemedicine: n=126, Office: n=1,533)

Patients discharged from the
hospital between March 1st 2020

and January 30th 2023

Follow-up Captured by
TCM Codes (99,495,99,496)

N=13,891
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system, it was not captured. We assumed that
patients who followed up outside of the 2 week pe-
riod were not captured by TCM codes in both
study groups. Third, there was also a lack of data
for the telemedicine group in the prepandemic era,
so the baseline comparison was office rates and
national readmission rate. The study was conducted
during the COVID-19 pandemic which provided a
natural ecologic experiment and a factor which can-
not be adjusted for but provides starting points for
future research. Lastly, the telemedicine sample
was small and contained a larger percentage of
younger patients between the 2 groups. Larger
multisite studies could be performed in the future
to replicate results with the intentional use of tele-
medicine for TCM and provide even stronger evi-
dence for telemedicine quality. In future studies, we
could address more granular details on diagnosis by
type and venue to understand if there is a correla-
tion with disease type, but this was beyond the
scope of our methods and breaches the scope of
NQF’s HEDIS measure description.

Conclusion
This cohort study found comparable rates of 30-
day readmission for patients with TCM visitors
seen via telemedicine versus in-office. This compa-
rable quality performance alludes to the potential
suitability of telemedicine as a care venue for hospi-
tal discharge follow-up care. Thus, telemedicine
poses little threat of negatively impacting HEDIS
performance and might be as effective as posthospi-
talization traditional office care transitions of care
management.

To see this article online, please go to: http://jabfm.org/content/
37/2/166.full.
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