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ABSTRACT

Objective: The study sought to assess awareness, perceptions, and value of telehealth in primary care from the

perspective of patients.

Materials and Methods: We conducted a cross-sectional, Web-based survey of adults with access to telehealth

services who visited healthcare providers for any of the 20 most-commonly seen diagnoses during telehealth

visits. Three groups were studied: registered users (RUs) of telehealth had completed a LiveHealth Online

(a health plan telehealth service provider) visit, registered nonusers (RNUs) registered for LiveHealth Online but

had not conducted a visit, and nonregistered nonusers (NRNUs) completed neither step.

Results: Of 32 831 patients invited, 3219 (9.8%) responded and 766 met eligibility criteria and completed sur-

veys: 390 (51%) RUs, 117 (15%) RNUs, and 259 (34%) NRNUs. RUs were least likely to have a primary care usual

source of care (65.6% vs 78.6% for RNUs vs 80.0% for NRNUs; P< .001). Nearly half (46.8%) of RUs were unable

to get an appointment with their doctor, and 34.8% indicated that their doctor’s office was closed. Among the 3

groups, RUs were most likely to be employed (89.5% vs 88.9% vs 82.2%; P¼ .007), have post–high school

education (94.4% vs 93.2% vs 86.5%; P¼ .003), and live in urban areas (81.0% vs 69.2% vs 76.0%; P¼ .021).

Conclusions: Telehealth users reported that they relied on live video for enhanced access and were less

connected to primary care than nonusers were. Telehealth may expand service access but risks further

fragmentation of care and undermining of the primary care function absent better coordination and information

sharing with usual sources of patients’ care.
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BACKGROUND AND SIGNIFICANCE

Primary care, described as a relationship involving first contact,

comprehensive, coordinated, and continuous care, has been shown

to lead to better health outcomes.1,2 By directing patients to appro-

priate specialists and tests, interpreting and managing undifferenti-

ated symptoms, and understanding the natural course of disease,

primary care allows for the efficient allocation of resources.2 To re-

ceive primary care services, patients often seek help from people or

facilities that can help with navigating most health care needs, also

known as usual sources of care (USCs). In addition to improving

reported access, having a USC has been linked to better quality,

lower costs, and greater equity.3–5
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Telehealth, fueled by an explosion of Internet-connected devices

and changing consumer expectations, provides opportunities to in-

crease access for individuals with geographical, transportation, or

time constraints.6 Accessing medical care through this medium elim-

inates many of these historical barriers. The American Telemedicine

Association has defined telemedicine as the use of medical informa-

tion that is exchanged from one site to another through electronic

communications to improve a patient’s health and goes on to de-

scribe telehealth as encompassing remote health care that does not

always involve clinical services.7 Despite decades of use of telehealth

in other disciplines and half of all U.S. hospitals employing some

type of telehealth, primary care physicians remain early adopters of

video visits and other telehealth services.8,9 Kaiser Permanente has

reported that a growing percentage of interactions between their

physicians and patients are conducted through virtual means,10 leav-

ing many wondering whether the system is an outlier or a harbinger.

Prior research has demonstrated that patients accept telehealth

and are satisfied with the services received,11–22 and users consider

the quality of visits comparable to in-person visits. However, exist-

ing studies demonstrate that patients without exposure to telehealth

have concerns regarding the quality of the encounter and whether

diagnoses can be made virtually.16,19 These concerns are echoed

among providers as some have less confidence in virtual rather than

in-person diagnoses.8 The evidence for the impact of telehealth on

clinical outcomes is mixed. While most outcomes were similar for

telehealth and in-person visits, a few found improvements among

patients receiving telehealth.14,23 None of the studies found provid-

ing care remotely worsened clinical outcomes.

The relationship between telehealth and costs is similarly mixed,

encapsulating the heterogeneity of telehealth uses.13,24,25 Some have

demonstrated that telehealth is associated with reduced per-visit

spending and fewer diagnostic tests, while others argue that the en-

hanced access afforded by telehealth leads individuals to seek care

for conditions they historically would have monitored on their

own.25,26 One strategy for improving access and controlling costs is

tighter integration between primary care USCs and telehealth, al-

though this is an approach that needs evaluation. Today, the major-

ity of video visits are for acute, often self-limited conditions, such as

upper respiratory infections.25 Given the resources devoted to

addressing chronic disease, using telehealth for conditions such as

diabetes and depression could more definitively reduce costs al-

though telehealth adoption among primary care physicians would

need to increase.8,26,27 To better understand how patients with ac-

cess to live video visits perceive their USC and telehealth options,

and to better understand differences between those who use tele-

health and those who do not, we developed an Internet survey to as-

sess the characteristics, attitudes, and use of primary care by

individuals with access to LiveHealth Online (LHO), a health plan

telehealth service provider and video visit platform consisting of an

application and website providing access to U.S. board-certified

physicians and licensed therapists via live video visits.

MATERIALS AND METHODS

Study design and data source
This was a cross-sectional Internet survey of individuals who had ac-

cess to telehealth services. The data source for the study was the

HealthCore Integrated Research Database (HIRDVR ), a large admin-

istrative claims healthcare database that can be linked to inpatient

and outpatient medical records, member and provider survey data,

and point-of-care clinical data to provide a fully integrated, compre-

hensive dataset. The HIRD was used as a sampling frame to identify

the eligible survey population; in addition, claims from the HIRD

were used to determine Deyo-Charlson Comorbidity (DCI) index

scores28 and assess the prevalence of 10 common chronic conditions

among survey respondents (Supplementary Table S2). The protocol

was approved by the American Academy of Family Physicians and

New England Institutional Review Boards.

Survey population
The survey population consisted of health plan members who utilized

LHO during the most recent 12 months for which usage information

was available as well as random samples of members who were eligi-

ble for LHO but did not use it. In 2017, there were over 130 000

LHO visits, 89% of which were for adults. The inclusion criteria

were: (1) commercially insured adults (aged 18 and older) who (2)

were eligible to use LHO, (3) had a valid e-mail address, and (4) had

either an in-person physician office visit or video visit conducted be-

tween March 2016 and February 2017 for at least 1 of the 20 most

common diagnoses seen during LHO visits (Supplementary Table

S1). To ensure accurate group categorization, those who agreed to

the survey answered 3 screening questions regarding whether they

were aware of LHO services, had registered for LHO services, and

had used LHO services. These questions included “refused” and

“not sure” options, which further limited eligible participants. The

survey opened on August 21, 2017, and closed on September 29,

2017, and this sampling methodology has been used in other stud-

ies.29 Respondents received $25 upon survey completion. Screening

questions allowed respondents to be categorized into 3 groups: reg-

istered users (RUs), registered nonusers (RNUs), and nonregistered

nonusers (NRNUs). We sought to obtain at least 750 completed sur-

veys, with quotas of 375 RU surveys, 188 RNU surveys, and 187

NRNU surveys. Ultimately, we sought an equivalent number of

users and nonusers across the sample.

Survey
We developed our survey instrument based on insights derived from

a literature review and informant data extracted from a convening

of national experts (Supplementary Appendix). The cross-sectional

Internet survey assessed basic demographic information, such as

age, sex, race/ethnicity, education level, and employment status.

When appropriate, questions from the Telemedicine Satisfaction

and Usefulness Questionnaire were adapted and included.28 To

identify USCs, we asked if there was a particular doctor’s office,

clinic, health center, or other place that respondents usually went

for their general health care. We categorized respondents as having

a primary care USC if they answered yes to “A family or primary

care physician/doctor’s office (eg, family physician/doctor, internal

medicine doctor).” The questions pertaining to demographics and

use of in-person care were the same for all survey groups; otherwise,

questions were tailored to experiences unique to each of the 3

groups.

Analysis
To compare differences across the 3 groups and determine the extent

to which respondents and nonrespondents were similar, we used

chi-square tests for categorical variables (using Stata 14.0). We con-

sidered an alpha <.05 to be statistically significant.
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Sample Used
n=32,831 (93.6%)

No Response
N=29,612 (90.2%)

n=29,612 (90.2%)

Consented
n=3,208 (99.7%)

Responded
n=3,219 (9.8%)

Refused
n=11 (0.3%)

Excluded
n=1,969 (61.4%)
Quota filled = 1,419

Failed screen = 550

Qualified
n=1,239 (38.6%)

Par�ally Completed
n=472 (38.1%)

Completed Survey
n=767 (61.9%)*

Registered users (RUs) = 391*
Registered non-users (RNUs) = 117

Non-registered non-users (NRNUs) = 259

Summary Survey Metrics
Rates, %
• List Comple�on Rate (LCR): 2.3%
• Response Rate (RR): 9.8%
• Coopera�on Rate (COOP): 61.4%

Star�ng Sample
n=35,080 (100%)

Not Usable
n=2,249 (6.4%)

Figure 1. Survey sample disposition.
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Table 1. Demographic characteristics, by user group

User Group

Registered User Registered Nonuser Nonregistered Nonuser

n¼ 390/406a n¼ 117/121b n¼ 259/267c

Characteristics % % % P Value

Age 18–29 y 15.1 10.3 12.0 .296

30–44 y 44.9 39.3 44.8

45–64 y 38.7 47.9 40.2

65 y or more 1.3 2.6 3.1

Missing 0.0 0.0 0.0

Sex Male 28.5 31.6 32.4 .528

Female 71.5 68.4 67.6

Missing 0.0 0.0 0.0

Race/Ethnicity Non-Hispanic White 88.2 88.9 91.5 .694

Non-Hispanic Black 3.3 4.3 1.9

Non-Hispanic other 5.4 5.1 3.5

Hispanic 3.1 1.7 3.1

Missing 0.0 0.0 0.0

Region Northeast 8.5 6.8 9.7 .010

South 36.2 37.6 42.5

Midwest 25.9 38.5 28.2

West 29.5 17.1 19.3

Missing 0.0 0.0 0.0

Employment Status Employed (full-time and part-time) 89.5 88.9 82.2 .002

Homemaker 4.1 0.9 4.6

Student 1.8 2.6 1.9

Disabled 0.0 0.0 0.8

Retired 1.3 4.3 8.1

Unemployed 3.1 2.8 1.9

Missing 0.3 0.9 0.4

Marital Status Single 24.1 17.9 22.8 .097

Married 60.0 63.2 64.9

Domestic partner 4.9 1.7 1.2

Separated 1.8 0.9 0.4

Divorced 6.9 12.0 6.9

Widowed 1.3 3.4 2.7

Other 1.0 0.9 0.8

Missing 0.0 0.0 0.4

Education Less than high school 0.0 0.0 1.2 .003

Completed high school 5.6 6.8 12.4

Greater than high school 94.4 93.2 86.5

Missing 0.0 0.0 0.0

Household Income <$25 000 3.3 23.1 5.0 .229

$25 000-$49 999 14.9 23.1 17.4

$50 000-$74 999 22.6 22.2 25.1

$75 000-$99 999 16.2 17.1 12.7

� $100 000 38.5 29.1 31.7

Missing 4.6 6.0 8.1

Rurality Rural 19.0 30.8 24.0 .021

Urban 81.0 69.2 76.0

Missing 0.0 0.0 0.0

Physical Health Poor 1.0 0.0 0.0 .490

Fair 7.4 11.1 9.7

Good 36.7 38.5 37.5

Very good 39.5 35.0 40.5

Excellent 15.4 15.4 12.4

Missing 0.0 0.0 0.0

Mental Health Poor 2.1 1.7 1.9 .383

Fair 10.0 6.8 11.2

Good 28.7 37.6 29.0

Very good 39.5 34.2 32.8

Excellent 19.7 19.7 25.1

Missing 0.0 0.0 0.0

(continued)
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RESULTS

Of the 32 831 individuals who received an e-mail invitation to partici-

pate in the survey, 3219 responded (9.8% response rate), 3208 gave

electronic consent, 1239 qualified for the survey, and 767 completed

the survey (Figure 1). However, the analysis was based on 766 com-

pleted surveys; 1 RU respondent was excluded because all of their

responses were missing. The cooperation rate (the number of com-

pleted surveys divided by the difference between the number contacted

and number excluded) was 61.4%. Nearly 400 (n¼390, 51%) were

RUs, while 117 (15%) were RNUs and 259 (34%) were NRNUs

(Table 1). A comparison of respondents and nonrespondents among

both telehealth users and nonusers showed that they were similar in

age and DCI comorbidity burden but differed in sex and region. Com-

pared with nonrespondents, a greater proportion of respondents were

women and lived in the Midwest (Supplementary Tables S3 and S4).

RUs were most likely to be employed, have post–high school ed-

ucation, and live in urban areas. Household characteristics were

similar across the 3 groups (Table 1). We found that people across

the age spectrum are using telehealth with 2 of every 5 users being

45 years of age or older. Compared with both nonuser groups, RUs

were more likely to use smartphones, home computers, and work

computers and to have Internet access and use e-mail, social media,

and video calls (Table 2).

RUs were the least likely (65.6% compared with 78.6% for

RNUs and 80% for NRNUs) to have a primary care USC, a histori-

cal mediator of access,5 and to have visited primary care during their

last in-person visit (Table 3). Most users conducted 1 LHO visit

(Table 4), although 36.6% had 2 or more visits. While 90% of users

reported that they chose LHO for their most recent doctor visit be-

cause the online visit was more convenient for them, nearly half

reported that they could not see their doctor that day either because

of a lack of appointments or a closed office (Table 4). Nearly 14%

said that they sought the privacy of an online video visit, while only

6% said that they chose the video visit because of transportation

issues. More than 95% indicated that the video visit saved them

time compared with an in-person visit. Most commonly users indi-

cated that they saved 2 hours by using the video visit (46%),

although 20% indicated that they saved 3 or more hours. Nearly

73% reported that they would have seen an in-person provider if

they did not complete the video visit, indicating that telehealth video

visits are often a substitute for in-person visits.

DISCUSSION

In this innovative survey, we found that telehealth is an important

mediator of access for acute conditions and we gained insight into

why people choose video visits. On the patient side, users were less

likely to have a primary care USC, indicating a preference for access

over continuity. This decision was influenced by in-person availabil-

ity, with nearly half of users reporting that they could not secure a

same day appointment with their doctor and over a third reporting

that their doctor’s office was closed.

While we are the first to examine the relationship between tele-

health use and having a primary care USC, our other findings are

consistent with the existing literature. For example, patients receiv-

ing a telemedicine intervention for postoperative visits similarly

reported that the video visits saved time.24 Another study found that

video visits frequently took place over weekends and holidays, when

practices are typically closed.30 By comparison, new patients wait

an average of 24 days to see a doctor in-person, spending 2 hours

for the encounter and round-trip travel.31–33 Taken together, these

findings support the conclusion that users of telehealth are attracted

to its convenience.17,18

Table 1. continued

User Group

Registered User Registered Nonuser Nonregistered Nonuser

n¼ 390/406a n¼ 117/121b n¼ 259/267c

Characteristics % % % P Value

Adults in Household 1 25.6 26.5 25.1 .887

2 57.2 59.8 58.3

3 12.8 10.3 10.8

4 4.1 2.6 4.2

5 0.3 0.9 1.2

Missing 0.0 0.0 0.4

Children in Household 0 59.0 63.2 52.9 .769

1 16.4 15.4 19.7

2 16.4 14.5 18.1

3 4.9 5.1 5.0

4 3.3 1.7 3.9

Missing 0.0 0.0 0.4

Languages Spoken at Home English 98.5 97.4 98.5 .952

Spanish 0.5 0.9 0.8

Other 0.8 0.9 0.4

Missing 0.3 0.9 0.4

Total N¼ 794, data missing for n¼ 28.
aMissing data for n¼15.
bMissing data for n¼ 4.
cMissing data for n¼ 8.
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Our findings also highlight telehealth’s uneven adoption. Within

this sample, we found that users were more likely to be educated,

employed, and urban based. Not surprisingly, these users possessed

the precursors of adoption—Internet access, devices, and technologi-

cal competence. These findings highlight an inherent challenge in

the diffusion of any innovation: ensuring that the new technology is

available to those most likely to benefit rather than to only those

with resources. As adoption increases, these trends will need to be

monitored.

Policymakers have indicated that one barrier to more widespread

telehealth adoption is its uncertain impact on cost.34 On average,

Medicare beneficiaries already see 7 physicians at 4 different

practices, leading to duplicate services, conflicting advice, and

ultimately inefficiently delivered care.35,36 To enhance access with-

out sacrificing coordination, telehealth will need to share informa-

tion with primary care and vice versa. Without adequate sharing,

errors can occur, and critical information will not be communicated

to others. The benefits of the improved access afforded by telehealth

risk being tempered by an increase in fragmentation. While many

telehealth companies are identifying ways to integrate virtual care

with electronic health records, more can be done to enhance data

continuity.37–39

To reduce costs, telehealth may need to focus on those that are re-

sponsible for the majority of healthcare spending and better integrate

Table 2. Use of technology and internet access methods, by user group

User Group

Registered User Registered Nonuser Nonregistered Nonuser

n¼ 390/406a n¼ 117/121b N¼ 259/267c

Characteristics % % % P Value

Use of Technology

Has Internet Access Never 0.0 0.9 0.0 .001

Occasionally 1.8 7.7 6.6

Frequently 98.2 91.5 93.4

Missing 0.0 0.0 0.0

Uses email Never 0.3 0.9 1.2 .009

Occasionally 3.6 6.0 10.0

Frequently 96.2 93.2 88.8

Missing 0.0 0.0 0.0

Uses social media Never 7.4 13.7 8.9 .013

Occasionally 16.2 22.2 24.3

Frequently 76.4 64.1 66.8

Missing 0.0 0.0 0.0

Uses video calls Never 10.5 26.5 30.1 <.001

Occasionally 56.9 47.9 49.4

Frequently 32.6 25.6 20.5

Missing 0.0 0.0 0.0

Type of Internet Access

Smartphone Never 1.3 5.1 3.1 .007

Occasionally 7.7 9.4 14.3

Frequently 91.0 85.5 82.2

Missing 0.0 0.0 0.4

Public Source Never 63.3 62.4 71.0 .170

Occasionally 19.2 20.5 17.4

Frequently 17.4 17.1 11.2

Missing 0.0 0.0 0.4

Family/Friend’s Computer Never 41.5 49.6 45.6 0.487

Occasionally 35.9 29.9 35.1

Frequently 22.6 20.5 18.9

Missing 0.0 0.0 0.4

Home Computer Never 1.0 6.0 3.5 .017

Occasionally 10.8 12.0 14.3

Frequently 88.2 82.1 82.2

Missing 0.0 0.0 0.0

Work Computer Never 11.0 14.5 22.8 <.001

Occasionally 12.6 18.8 15.4

Frequently 76.4 66.7 61.4

Missing 0.0 0.0 0.4

Total N¼ 794, data missing for n¼ 28.
aMissing data for n¼15.
bMissing data for n¼ 4.
cMissing data for n¼ 8.
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Table 3. Care seeking behavior, by user group

User Group

Registered User Registered Nonuser Nonregistered Nonuser

n¼ 390/406a n¼ 117/121b n¼ 259/267c

% % % P Value

Usual Source of Care Primary Care 65.6 78.6 80.0 <.001

Other 34.4 21.4 15.4

Missing 0.0 0.0 4.6

Last In-Person Visit Primary Care 57.9 64.1 76.8 <.001

Other 42.1 35.9 23.2

Missing 0.0 0.0 0.0

Note: Other includes specialist, urgent care, emergency department, retail clinic, online doctor, other, or no usual source of care.

Total N¼ 794, missing data missing for n¼ 28.
aMissing data for n¼15.
bMissing data for n¼ 4.
cMissing data for n¼ 8.

Table 4. Use of and attitudes toward telehealth, among users

Number of LiveHealth Online visits in the past 12 months %

0 times 6.4

1 time 56.9

2 times 25.6

3 or more times 11.0

Missing 0.0

Reasons for using telehealth for the most recent telehealth visit

The online video visit was more convenient for me 90.6

I could not get an appointment to see my doctor that day 46.8

I chose not to travel to a doctor’s office, urgent care center or emergency department because of my symptoms 41.8

My doctor’s office was closed 34.8

I was at work and could not leave 17.5

I wanted the privacy of an online video visit 13.7

I don’t have a doctor 12.4

I had caregiving duties and could not leave 8.6

I chose not to travel to a doctor’s office, urgent care center or emergency department because of transportation issues 6.2

My doctor told me to use LiveHealth Online 0.5

Missing 0.0

Do you feel that visiting with a doctor using the video visit saved you time versus an in-person visit?

Yes 95.7

No 4.3

Missing 0.0

How much time do you feel the video visit saved you versus an in-person visit?

<1 h 7.6

1 h 25.7

2 h 46.1

3 h 14.9

4 h or more 5.8

Missing 0.0

If you did not have the video visit, what would you have done?

Nothing, I would have waited to see if my symptoms improved 14.3

Sent an electronic message to my primary care provider 2.0

Called my primary care provider 10.8

Gone to see my primary care provider 27.8

Gone to an urgent care center 43.1

Gone to an emergency department 2.0

Missing 0.0

Total N¼ 406, data missing for n¼ 16.
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with primary care.40 Even though most live video visits are for acute

illnesses,25,30 telehealth is increasingly being used for chronic condi-

tions.15,19,41 Primary care physicians are already managing these com-

plex, multimorbid patients, many of whom require frequent visits and

have limited physical mobility.42–44 An innovation worthy of further

investigation is telehealth as an integrated part of primary care

practice for both acute and chronic conditions. Telehealth is poten-

tially an important method for primary care patients to obtain care

and for care teams to receive updates. Using technology to broaden ac-

cess is one of the joint principles of the patient-centered medical

home.45 Live video visits are an ideal way to move the patient-

centered medical home into the homes of all patients, though our pre-

vious work shows this model remains the exception.8,32,46 While our

study demonstrates telehealth’s impact on the delivery of timely care,

we were unable to assess the remaining dimensions of quality, includ-

ing safety, effectiveness, patient-centeredness, efficiency, and equity.47

Telehealth can theoretically improve these domains, though addi-

tional studies are needed to clarify its impact.

Limitations
There are limitations to consider when interpreting our findings, be-

ginning with their generalizability to broader populations. Our survey

respondents were commercially insured adults, 18 years or older;

thus, our sample included few respondents over 65 years of age and

did not include children. Nonrespondents were more likely than

respondents to be women and reside in the Midwest (Supplementary

Tables S3 and S4). Among nonusers, respondents tended to have

higher DCI comorbidity scores than nonrespondents did. Compared

with national figures, our sample was younger and more likely to be a

woman, white, and have greater than a high school education.48 Fur-

thermore, we restricted the sample to those with a diagnosis of the

top 20 diagnosis codes to create cohorts with similar care-seeking and

illness patterns; thus, the generalizability of our results is limited to

the population that accesses the healthcare system each year. Second,

as with any survey, these results are subject to recall bias. Third, al-

though we attempted to recruit the same number of people for the 2

nonuser groups, we were unable to recruit an adequate number of

RNUs as they were difficult to identify from the available data. We

compensated by recruiting enough NRNUs to ensure nonusers com-

prised half of our overall sample. This modification has implications

for our findings. For example, RNUs had a higher prevalence across

each of the 10 chronic conditions, except for asthma, compared with

NRNUs (Supplementary Table S2). Given this difference in morbid-

ity, our results may have differed if we were able to recruit additional

RNUs. Finally, many of the differences in demographic characteristics

across the groups were not statistically significant, potentially due to

the small sample sizes and low power.

CONCLUSION

In summary, we found that users of live video visits were educated,

employed, and largely urban based. Compared with nonusers, they

were less likely to have a primary care USC, and many unsuccess-

fully sought to obtain in-person care. Both telehealth and primary

care would benefit from tighter integration, though substantial bar-

riers remain and few successful models exist.
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