
By Christopher M. Whaley, Yuki Ito, Jonathan T. Kolstad, David W. Cowling, and Benjamin Handel

The Health Plan Environment In
California Contributed To
Differential Use Of Telehealth
During The COVID-19 Pandemic

ABSTRACT The COVID-19 pandemic has led to substantial increases in the
use of telehealth and virtual care in the US. Differential patient and
provider access to technology and resources has raised concerns that
existing health disparities may be extenuated by shifts to virtual care. We
used data from one of the largest providers of employer-sponsored
insurance, the California Public Employees’ Retirement System, to
examine potential disparities in the use of telehealth. We found that
lower-income, non-White, and non-English-speaking people were more
likely to use telehealth during the period we studied. These differences
were driven by enrollment in a clinically and financially integrated care
delivery system, Kaiser Permanente. Kaiser’s use of telehealth was higher
before and during the pandemic than that of other delivery models.
Access to integrated care may be more important to the adoption of
health technology than patient-level differences.

T
o avoid COVID-19 transmission and
preserve resources for US patients
with COVID-19, many health sys-
tems and providers canceled elec-
tive procedures and reduced in-

person care as the pandemic spread.1Many types
of care also shifted to virtual care modalities.2–4

Several studies have documented changes in the
use of non-COVID-19 health services during the
pandemic.1,5–8 One of the largest changes to care
delivery has been the increased use of telehealth
during the pandemic.5,9,10 However, many stud-
ies have documented race and ethnicity, income,
language, and rurality differences in the use of
telehealth during the pandemic.5,10–18 Potential
disparities in the use of telehealth are of particu-
lar importance for vulnerable patient popula-
tions with less potential access to new care mo-
dalities and to patients with chronic conditions,
who have greater care needs.
Although population-level differences in the

use of telehealth are well documented, how the
adoption of telehealth use during the pandemic

varies across payment models has received less
focus. In the US health care system, the domi-
nant provider reimbursement model is fee-for-
service, under which provider groups receive
payment for each service performed.19,20 A poten-
tial adverse consequence of fee-for-service med-
icine is the incentive to perform higher-price
treatments and services when lower-price op-
tions are available.21 Before the pandemic, tele-
health services were commonly reimbursed at
lower rates than in-person services.22 Although
the pandemic has led to increased payment pari-
ty, the longer-run payment parity of in-person
versus telehealth services is unclear.23 Among
providers reimbursed by fee-for-service, the dif-
ferences in payment rates may create a financial
incentive to favor in-person care instead of tele-
health. In contrast, providers paid using capita-
tion, where the provider bears any increased
costs, may have a financial incentive to efficient-
ly use virtual care modalities but may also face
incentives to “skimp” on necessary or high-value
care. Ignoring differences in health care delivery
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system incentives to adopt and use telehealth
risksmisattributingdifferences in theuse of tele-
health to alternative factors.
To examine these questions, we used 2019–20

medical and pharmaceutical claims data from
the California Public Employees’ Retirement
System (CalPERS). By leveraging the large natu-
ral experiment generated by COVID-19, we ex-
amined how care was switched to telehealth, in
both the short and the long run, and how pro-
viders ultimately decided whether to continue
with telehealth or to return to in-person care.
We found large race and ethnicity, income,
and language differences in use of telehealth,
but adjusting for integrated health plan enroll-
ment reduced the magnitude of these differenc-
es. Unique to our setting, we also documented
large differences in telehealth use across plans,
with fully integrated health plan enrollees using
telehealth at higher rates before and during the
COVID-19 pandemic than enrollees of noninte-
grated plans.
Before the COVID-19 pandemic, CalPERS was

an early adopter of telehealth.24 Relative to ex-
isting studies of the COVID-19 pandemic, an ad-
vantage of the CalPERS data is the relatively gen-
erous benefits among the CalPERS population.
In addition, and relative to other studies, the
CalPERS data allowed us to examine differences
in the use of health services during the COVID-19
pandemic among patients who were enrolled in
different health insurance plans but who still
were part of the same group purchaser. Doing
so allowed us to examine the role of health plan
characteristics in the use of health care services
and substitution toward telehealth.

Study Data And Methods
Medical Claims Data This study used medical
claims data from CalPERS. The second-largest

public purchaser of private health benefits in
the US, CalPERS provides insurance coverage
to all State of California employees, retirees,
and their dependents. California municipalities
and local government organizations are also
eligible to provide health insurance benefits
through CalPERS. Overall, CalPERS provides
health benefits to 1.5 million people.25 Before
the pandemic, CalPERS implemented direct-to-
consumer telehealth programs through several
telehealth platforms.24 Under this existing mod-
el, CalPERS enrollees were able to receive tele-
health care during the pandemic even if their
traditional provider did not use telehealth.
CalPERS enrollees have several insurance plan

options. Most members are enrolled in a fully
integrated plan offered byKaiser Permanente, in
which the enrollee receives most, if not all, care
from Kaiser providers. CalPERS members also
have choices between several non-Kaiser health
maintenance organization (HMO) and pre-
ferred provider organization (PPO) plans. Im-
portantly for telehealth use, Kaiser plans are
paid on a fully capitated basis, in which the inte-
grated provider and plan are paid a fixed amount
perpatient for providingcare. Potentially reflect-
ing these incentives, even before the pandemic,
Kaiser emphasized telehealth and patient-
connected electronic health records, including
patient-provider email capabilities, telephone
calls, and video visits.26–28 In 2016, virtual inter-
actions, including telehealth visits and email,
exceeded in-person visits among Kaiser pa-
tients.29

Across all plans, we obtained medical claims
and encounter data during the period 2019–20
fromCalPERS. These data included all sources of
insurance coverage offered through CalPERS.
We excluded CalPERS enrollees ages sixty-five
and older, those who received supplemental
Medicare coverage, and those located outside
California. We also excluded enrollees of plans
not administered by CalPERS. Our final sample
consisted of 1.1million CalPERS enrollees. From
this data sample we identified telehealth claims
withprocedure codes in the following set: 99441,
99442, 99443, 99444, 99421, 99422, 99423,
98970, 98970-2, 98971, 98972, G0071, G2025,
G2061, G2061-3, G2062, G2063, and G2250-2
and claimswith a procedure codemodifier of 95,
GT, or GQ or a place-of-service code equal to 2.
Data On ZIP Code Characteristics To mea-

sure differences across patient populations, we
obtained census data on ZIP code characteris-
tics, including income, race, and language, from
the American Community Survey’s estimates for
2019. We were unable to measure these charac-
teristics at the individual or household level.
Other studies have found that aggregate-level

Potential unequal
access to telehealth
has raised concerns of
equity and the
efficacy of telehealth
as a substitute for in-
person care.
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data are less accurate for racial minorities and
people with lower socioeconomic status than
for people who are White and of higher socio-
economic status.30 ZIP code–levelmedian house-
hold incomewas categorized into four quartiles:
less than $50,875, $50,876–$68,640, $68,641–
$95,114, and $95,115 or more.We likewise cate-
gorized California ZIP codes into quartiles ac-
cording to the share of non-White residents: less
than 13.5 percent, 13.6–25.8 percent, 25.9–
44.0 percent, and 44.1 percent or more.We also
categorized ZIP codes into quartiles of residents
who do not speak English as a primary language:
less than 13.4 percent, 13.5–28.9 percent, 29.0–
49.6 percent, and 49.7 percent or more.
Empirical Approach With these data we com-

pared monthly telehealth use rates per 1,000
CalPERS enrollees between 2019 and 2020. We
examined differences in telehealth trends on
the basis of ZIP code–level income, race, non–
English language speaking, and CalPERS mem-
bers’ health insurance plan enrollment. To test
for the contribution of health plan choice to
these differences, we separately examined differ-
ences between all CalPERS enrollees who re-
ceived insurance from Kaiser and all combined
non-Kaiser plans. Because many of these char-
acteristics may be overlapping (for example,
non-English-speaking members may reside in
lower-income ZIP codes), in sensitivity analyses
we also used multivariate regressions to test for
differences in the use of telehealth.We used lin-
ear regressions with controls for each ZIP code
characteristic and fixed effect controls for health
plan. To control for geographic differences in
populations, regression models included coun-
ty-level fixed effect controls.We also adjusted for
enrollee-level differences by including controls
for sex, age, age squared, and the JohnsHopkins
ACG(AdjustedClinicalGroups) risk score–based
health status in the regression models.
Limitations This study was not without limi-

tations. First, our study sample came from a sin-
gle purchasing organization located in one state.
However, CalPERS is one of the largest purchas-
ing organizations in the US and is well repre-
sented throughout a large and diverse state.
Because we were limited to a population with
employer-sponsored insurance, we were unable
tomeasure telehealth use among uninsured peo-
ple or people with public insurance.31 We also
were not able to adjust for differences in health
plan availability throughout California. For ex-
ample, Kaiser providers are more likely to be
located in urban and metropolitan settings than
in rural areas. Also, we focused on a singlemodel
of integrated care delivery. We were unable to
examine other forms of both clinical and finan-
cial integration between health plans and pro-

viders. Future studies should examine whether
our findings are specific to the population we
studied or whether they generalize to other
settings.
In addition, although we documented differ-

ences in the use of telehealth across patient pop-
ulations, we did not examine the underlying rea-
sons for these differences, nor did we evaluate
policies to ensure the equitable use of telehealth.
We used ZIP code–level race, income, and lan-
guage as a proxy for patient characteristics, but
we did not directly measure these characteristics
across patient populations. We also did not ex-
amine thequality impacts of increased telehealth
use or compare quality between in-person and
virtual care. Also, we measured procedures sub-
mitted as telehealth procedures through health
insurance claims and encounter data. The quali-
ty of submitted data may have differed between
health plans. We did not measure less formal
virtual care interactions (for example, phone
calls with providers or clinics) that were not sub-
mitted for reimbursement or recorded in medi-
cal records.We also were not able to distinguish
between audio and video telehealth visits. Final-
ly, among submitted claims, we combined tele-
health procedure codes. Certain telehealth pro-
cedures may have been used more or less in
different plans or in different phases of the pan-
demic. Future research should examine code-
specific differences in the use of telehealth.

Study Results
Characteristics Of Study Population Online
appendix exhibit 1 presents the sample charac-
teristics of the CalPERS population and com-
pares Kaiser enrollees with all non-Kaiser enroll-
ees.32 Among the CalPERS study population in
2019–20, 50 percent of enrollees were Kaiser
members. TheageandsexdistributionsofKaiser

Differences in use of
virtual modalities may
have exacerbated care
disruptions and
contributed to the
pandemic’s long-
running impacts.

Telehealth
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andnon-Kaiser enrolleeswere similar (for exam-
ple, 52.6 percent female in Kaiser plans and
52.8 percent in non-Kaiser plans). Kaiser enroll-
ees lived in ZIP codes that had slightly higher
(6 percent relative difference) median house-
hold incomes, that were less White (23 percent
relative difference), and that spoke a language
other than English (11 percent relative differ-
ence). Kaiser enrollees were more likely to live
in Northern California and less likely to live in
the non–Los Angeles Southern California re-
gions, where Kaiser penetration is lower.

Trends In Use Of Telehealth
▸ BY HEALTH PLAN: We observed large differ-

ences in the use of telehealth across different
health insurance plans among CalPERS enrollees
(exhibit 1).Most notably, in 2019 and the period
in 2020 before the COVID-19 pandemic, CalPERS
enrollees enrolled in aKaiser Permanente health
plan used telehealth at a much higher rate than
non-Kaiser enrollees.Monthly pre-COVID-19 tel-
ehealth use averaged 120 claims per 1,000Kaiser
enrollees compared with a weighted average of
1.5 per 1,000 in all non-Kaiser plans.
After the COVID-19 pandemic expanded the

use of telehealth, broader adoption of telehealth
occurred sooner and at a higher level among
the Kaiser plans than the non-Kaiser plans. By
March 2020,monthly use of telehealth averaged

269 claims per 1,000 Kaiser enrollees compared
with a weighted average of 48 per 1,000 among
non-Kaiserenrollees. Inaddition,non-Kaiseren-
rollees’ use of telehealth declined after the April
2020 peak, whereas that of Kaiser enrollees
peaked at 295 claims per 1,000 in August 2020.
Among enrollees in non-Kaiser plans, wide

variation existed in the use of telehealth during
the COVID-19 pandemic. CalPERS enrollees of
theUHCAllianceHMOhad amaximummonthly
rate of telehealth use of 28 claims per 1,000
compared with 207 per 1,000 for CalPERSmem-
bers enrolled in the Sharp HMO plan, which,
similar to Kaiser, is an integrated health plan
centered in the San Diego region.
▸ BY ZIP CODE INCOME: Appendix exhibit 2

presents the unadjusted number of telehealth-
related medical claims per CalPERS enrollee
based on ZIP code–level income during the
2019–20 period.32 For all four quartiles of house-
hold income, use of telehealth was below 80
claims per 1,000 CalPERS enrollees during 2019
and before the COVID-19 pandemic started in
March 2020. After the March 2020 national
emergency declaration in the US and changes
to telehealth reimbursement and access policies,
use of telehealth increased dramatically, but at
a faster rate among the CalPERS enrollees in
California ZIP codes with the highest household

Exhibit 1

Telehealth claims per 1,000 enrollees, by health plan, California Public Employees’ Retirement System (CalPERS), 2019 and
2020

SOURCE Authors’ analysis of CalPERS medical claims data, 2019 and 2020. NOTES This figure shows telehealth claims per 1,000
enrollees among health plans offered to CalPERS enrollees. We received incomplete data for April 2019 from CalPERS, and thus
we excluded this month from the analysis; we assumed a linear change between the observed points for March and May 2019.
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incomes. Among households in the top income
quartile ($95,115 or more), monthly telehealth
use peaked in September 2020, at 195 claims
per 1,000 enrollees. Relative to the use rate in
September 2019, this increase represents an ap-
proximately 200 percent increase in telehealth
use. Among households in the lowest quartile of
ZIP code–level income, monthly telehealth use
peaked at 169 per 1,000 enrollees.
However, after stratifying by Kaiser enroll-

ment, we found that much of the income-based
variation in telehealth use was driven by health
plan enrollment. As presented in exhibit 2,
CalPERS members enrolled in a Kaiser plan in
both thehighest and lowest incomequartileshad
qualitatively similar telehealth usage rates, and
both had higher telehealth use rates than all
other non-Kaiser members in either income
quartile.
▸ BY ZIP CODE RACE: Appendix exhibit 3 pre-

sents analogous figures that examinedifferences
based on the share of non-White residents across
California ZIP codes.32 Before the pandemic, the
CalPERS enrollees in the highest quartile of
non-White race residents were more likely to

use telehealth, and this higher use continued
during the pandemic. By September 2020 tele-
health use among the lowest non-White race
quartile averaged 108 claims per 1,000 enrollees
compared with 204 per 1,000 enrollees among
residents of the highest non-White race quartile.
However, as with income, race-based differ-

ences in use of telehealth were lower when
we stratified by Kaiser enrollment (exhibit 3).
Kaiser enrollees in the top and bottom quartiles
of non-White residents had qualitatively similar
trends in use of telehealth, both before and dur-
ing the pandemic. Both Kaiser populations had
higher rates of telehealth use than all other plan
enrollees.
▸ BY LANGUAGE: Appendix exhibit 4 presents

monthly telehealth trends based on the share
of non-English-speaking residents in each ZIP
code.32 We observed comparable patterns of tele-
health use among the top three quartiles of non-
English-speaking residents, bothbefore anddur-
ing the COVID-19 pandemic. However, CalPERS
enrollees who lived in the lowest quartile of
non-English-speaking residents in California
ZIP codes were less likely to use telehealth. By

Exhibit 2

Telehealth-related claims per 1,000 enrollees, by health plan and highest and lowest quartiles of median household income
in enrollee ZIP codes, California Public Employees’ Retirement System (CalPERS), 2019 and 2020

SOURCE Authors’ analysis of CalPERS medical claims data, 2019 and 2020. NOTES This figure shows telehealth claims per 1,000
enrollees in Kaiser and non-Kaiser plans in the highest and lowest quartiles of ZIP code–level income in California. We received in-
complete data for April 2019 from CalPERS; see the exhibit 1 notes.

Telehealth

1816 Health Affairs December 2022 41 : 12
Downloaded from HealthAffairs.org by Krista Drobac on January 24, 2023.
Copyright Project HOPE—The People-to-People Health Foundation, Inc.

For personal use only. All rights reserved. Reuse permissions at HealthAffairs.org.



September 2020 the unadjusted rates of tele-
health use were 191 claims per 1,000 enrollees
among the highest quartile of non–English
speakers and 111 per 1,000 enrollees among
the lowest quartile.
However, as with the other characteristics,

these differences were smaller when we adjusted
for health plan enrollment (exhibit 4). Non-
Kaiser enrollees in the top and bottom non–
English language quartiles had similar un-
adjusted trends in use of telehealth, and both
groups had lower rates of use than Kaiser enroll-
ees in either language quartile.

Regression-Adjusted Differences In Use
Of Telehealth After regression adjustment,
similar unadjusted patterns existed in the use
of telehealth (appendix exhibits 5 and 6).32

The difference in use after the March 2020 ex-
pansion was statistically significant between the
first and fourth income, race, and languagequar-
tiles, but not between the first and second or first
and thirdquartiles.However, afterwe controlled
for Kaiser versus non-Kaiser enrollment, the in-
come, race, and language differences in use of
telehealth during the pandemic decreased in

magnitude and were less associated with the
use of telehealth than was Kaiser enrollment.
The lack of differences when controlling for
Kaiser enrollment suggests that patient differ-
ences in the use of telehealth among this popu-
lation were driven by health plan enrollment,
rather than patient-level differences.

Discussion
The COVID-19 pandemic has disrupted many as-
pects of medical care. Although telehealth has
been available in the US for several years, the
COVID-19 pandemic has accelerated its use.
However, potential unequal access to telehealth
has raised concerns of equity and the efficacy of
telehealth as a substitute for in-person care. In
this study we used data from one of the largest
purchasers of health care benefits in the US to
document differences in the use of telehealth
during the COVID-19 pandemic.
Consistent with other studies, we found rapid

adoption of telehealth as the pandemic took
hold. Although the adoption of telehealth was
unequal, our findings differed from previous

Exhibit 3

Telehealth-related claims per 1,000 enrollees, by health plan and highest and lowest quartiles of percent of non-White
people in enrollee ZIP codes, California Public Employees’ Retirement System (CalPERS), 2019 and 2020

SOURCE Authors’ analysis of CalPERS medical claims data, 2019 and 2020. NOTES This figure shows telehealth claims per 1,000
enrollees in Kaiser and non-Kaiser plans in the highest and lowest quartiles of non-White people in California ZIP codes. We received
incomplete data for April 2019 from CalPERS; see the exhibit 1 notes.
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studies that have examineddifferences in theuse
of telehealth during the pandemic.18 In our set-
ting, use of telehealth was highest among pa-
tients located in ZIP codes that were lower in-
come, had more non-White residents, and had
more non–English language speakers. These dif-
ferences were mostly driven by differences in
health plan enrollment and, in particular, by
differences in enrollment in an integrated versus
nonintegrated health plan. The observed differ-
ences in telehealth use, both before and during
the COVID-19 pandemic, may reflect disparities
in access to alternative delivery models. These
findings are consistent with those of non-
COVID-19 or telehealth studies, which have
found that race and ethnicity disparities in ac-
cess to Medicare Advantage plans contribute to
disparities in the use of care.33,34

The patient-level differences in use of tele-
health thatwe observedweredrivenby differenc-
es in theuseof telehealth across insuranceplans.
Although CalPERS enrollees in all insurance
plans experienced rapid adoption of telehealth
at the early stagesof theCOVID-19pandemic, the
use of telehealth among the Kaiser population

was higher both before and throughout the pan-
demic. Kaiser enrollees had higher monthly
rates of telehealth use before the pandemic than
many CalPERS plans had at their peak pandemic
rates. Among CalPERS enrollees of non-Kaiser
plans, telehealth use peaked but then quickly
dissipated as in-person care and travel restric-
tions were lifted. However, Kaiser enrollees’ use
of telehealth increased throughout the pandem-
ic. Not coincidentally, Kaiser is reimbursed in a
full capitationmodel and thushas an incentive to
use telehealth instead of in-person care when
appropriate.19

The COVID-19 pandemic has disrupted health
care modalities. By examining the patient and
health plan differences in use of telehealth dur-
ing the pandemic, this study highlights the
important role of health plan and provider dif-
ferences in driving disparities in access to tele-
health services, including income, language ho-
mophily, and health plan financial incentives
in using virtual care.35–37 During the pandemic,
these differences in the use of telehealth may
have affected how patients form provider rela-
tionships, the quality of care delivered, and how

Exhibit 4

Telehealth-related claims per 1,000 enrollees, by health plan and highest and lowest quartiles of non-English speakers in
enrollee ZIP codes, California Public Employees’ Retirement System (CalPERS), 2019 and 2020

SOURCE Authors’ analysis of CalPERS medical claims data, 2019 and 2020. NOTES This figure shows telehealth claims per 1,000
enrollees in Kaiser and non-Kaiser plans in the highest and lowest quartiles of non–English speaking people in California ZIP codes.
We received incomplete data for April 2019 from CalPERS; see the exhibit 1 notes.

Telehealth
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patients with chronic conditions receive care. As
a result, differences in use of virtual modalities
may have exacerbated care disruptions and con-
tributed to the pandemic’s long-running im-
pacts. As described in this study, a health plan
that both clinically and financially integrates
providers and payers had higher and more equi-

table use of telehealth during the COVID-19 pan-
demic. To reduce these differences and promote
the equitable use of both telehealth and other
technologies, policymakers and health care pur-
chasers should consider the underlying incen-
tives of providers to use telehealth. ▪
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