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ABSTRACT
Objective To characterise telehealth use, reasons for 
using or not using telehealth and the factors associated 
with telehealth use among US adults with diabetes.
Design A cross- sectional study.
Setting Data were sourced from the 2022 Health 
Information National Trends Survey.
Participants US adults aged 18 years or older with self- 
reported diagnosis of diabetes (both type 1 and type 2).
Primary and secondary outcomes Past 12- month 
utilisation of telehealth services, modality (eg, video, voice 
only), overall perception of quality of care, perceived trust 
in healthcare system and patient- centred communication 
score.
Results In an analysis of 1116 US adults with diabetes, 
representing 33.6 million individuals, 48.1% reported 
telehealth use in the past year. Telehealth users were 
likely to be younger, women, with higher income, and 
urban dwellers. Older adults (≥65 years) were less likely 
to use telehealth compared with those aged 18–49 years 
(OR 0.43, 95% CI 0.20 to 0.90). Higher income and more 
frequent healthcare visits were predictors of telehealth 
usage, with no significant differences across race, 
education or location. Across respondents with telehealth 
usage, 39.3% reported having video- only, 35.0% having 
phone (voice)- only and 25.7% having both modalities. 
The main motivations included provider recommendation, 
convenience, COVID- 19 avoidance and guidance on in- 
person care needs. Non- users cited preferences for in- 
person visits, privacy concerns and technology challenges. 
Patient- reported quality- of- care outcomes were 
comparable between telehealth users and non- users, with 
no significant differences observed by telehealth modality 
or area of residence (metro status).
Conclusions Around half of US adults with diabetes 
used telehealth services in the past year. Patient- reported 
care quality was similar for telehealth and in- person 
visits. However, further efforts are needed to address key 
barriers to telehealth adoption, including privacy concern, 
technology difficulties, and care coordination issues.

INTRODUCTION
Since the COVID- 19 pandemic, there has 
been a considerable upsurge in the endorse-
ment and adoption of telehealth, which is the 

provision of healthcare services using virtual 
technology and platforms.1 2 In the USA, the 
implementation of telehealth services has 
been extensively adopted by both patients 
and providers due to the Coronavirus Aid, 
Relief, and Economic Security Act and the 
Centers for Medicare and Medicaid Service’s 
reimbursement- related changes.1 3 Growing 
evidence has shown that telehealth expansion 
has improved access to care and both patient 
and provider satisfaction.4–6 A recent review 
study found most (>90%) patients reported 
satisfaction with their telehealth experience 
during the COVID- 19 pandemic.4 Addition-
ally, a survey conducted in 2021 by the Amer-
ican Medical Association revealed that more 
than 80% of physicians surveyed reported that 
their patients have better access to healthcare 
since using telehealth services; and over 50% 
of physicians felt that telehealth increased 
their professional satisfaction.5 Our previous 
work using national physician survey data also 
found that more than 80% of US physicians 
(weighted n=277 480) reported they had the 
intention to sustain telehealth services even 
after the pandemic.7

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ A large, nationally representative sample of US 
adults with diabetes, allowing for generalisability of 
findings.

 ⇒ A comprehensive assessment of telehealth usage 
patterns, motivations and barriers.

 ⇒ This cross- sectional study provides only a snapshot 
of telehealth use patterns, limiting the ability to in-
fer causality between telehealth use and patient- 
reported quality- of- care outcomes.

 ⇒ Lack of provider- level information and clinical out-
comes (eg, glycated haemoglobin levels).

 ⇒ Inability to differentiate between type 1 and type 2 
diabetes or the nature of telehealth visits (endocri-
nology vs primary care).
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The effectiveness of telehealth services in managing 
chronic conditions, particularly diabetes, is well docu-
mented through improvements in clinical outcomes 
such as glycated haemoglobin (HbA1c) and blood pres-
sure.6 8 9 During the COVID- 19 pandemic, telehealth utili-
sation among low- income patients with type 2 diabetes—a 
historically undertested population10—led to increased 
provider engagement and a 15% rise in HbA1c testing.6 
Patients using telehealth services also demonstrated supe-
rior HbA1c control compared with those receiving only 
in- person care, achieving an overall reduction of 0.49% 
in HbA1c levels.8 Moreover, a recent meta- analysis of 
10 clinical trials, primarily involving black and Hispanic 
patients, revealed that telehealth interventions were 
associated with a significant pooled reduction of 0.47% 
in HbA1c (95% CI −0.65% to −0.28%).9 These findings 
suggest that telehealth is not only an effective tool for 
diabetes management but also a means to address health 
disparities. By improving both access to care and clin-
ical outcomes, particularly for underserved populations, 
telehealth demonstrates its potential to advance chronic 
disease management.

Although telehealth has become more widely used for 
diabetes management,11–13 there is still a lack of under-
standing about how it is used, obstacles to its adoption and 
the quality of care provided to this population.10 Limited 
evidence exists regarding telehealth use patterns, barriers 
faced and perceived quality of care among individuals 
with diabetes. More research at the population level is 
needed to address telehealth disparities and help inform 
practices and training for high- quality diabetes manage-
ment. To address this gap, we analysed nationally repre-
sentative data to characterise telehealth use, reasons for 
using or not using telehealth and the factors associated 
with telehealth use among US adults with diabetes. We 
also evaluated patient- reported quality of care outcomes 
(overall quality, trust and patient- centred communication 
(PCC)) between telehealth users and non- users.

METHODS
Data and study population
This study conducted a secondary analysis of data from the 
2022 Health Information National Trends Survey (HINTS 
6), a nationally representative survey administered by the 
National Cancer Institute (NCI). HINTS gathers infor-
mation on health communication, information- seeking 
behaviours and cancer knowledge and perceptions from 
US adults aged 18 years and older, irrespective of cancer 
status.14 HINTS employs a stratified sample design, 
with an oversampling of minority populations and rural 
addresses. Data collection for HINTS 6 occurred from 
March to November 2022, yielding 6252 respondents 
and a final weighted response rate of 28.1%.14 Further 
details on the survey design and sampling methodology 
are available at https://hints.cancer.gov/. The sample 
was restricted to respondents with self- reported diagnosis 
of diabetes (both type 1 and type 2) and complete data on 

telehealth use (n=1190). We also excluded those who did 
not have any visits to their healthcare provider (n=74), 
resulting in a final analytic sample of 1116 respondents. 
This study, a secondary analysis of deidentified, publicly 
available data from the HINTS survey, was approved as 
an exemption by the Institutional Review Board at the 
University of Florida and did not require additional ethics 
approval or informed consent. The original HINTS data 
collection was approved by the relevant institutional 
review boards, and informed consent was obtained from 
all individual participants.14 We adhered to the Strength-
ening the Reporting of Observational Studies in Epidemi-
ology criteria for study reporting.15

Telehealth services: usage, reasons for usage and reasons to 
avoid
The primary outcome was the past 12- month utilisation of 
telehealth services. Study participants were provided with 
the definition A telehealth visit is a telephone or video appoint-
ment with a doctor or health professional. They were then 
asked, In the past 12 months, did you receive care from a doctor 
or health professional using telehealth? with response options 
of yes by video, yes by phone, yes by both, or no. A binary 
indicator of any telehealth use (yes/no) was created. This 
study also aimed to understand the reasons for using and 
not using telehealth services. Participants were asked why 
they chose to have a telehealth visit. The options given 
were: The health care provider recommended or required the visit 
use telehealth, I wanted to avoid possible infection at the doctor’s 
office or hospital (for example, COVID- 19 or flu), It was more 
convenient than going to the doctor (for example, less travel or 
wait times) and I could include family or other caregivers in their 
appointment. Reasons for not using telehealth included: I 
preferred to have the appointment(s) in person, I was concerned 
about the privacy of telehealth visits and I thought the technology 
would be difficult to use.

Quality of care, trust and PCC
Patient- reported quality- of- care outcomes were assessed 
with three measures in the HINTS: (1) overall perception 
of quality of care, (2) perceived trust in healthcare system 
and (3) PCC. To evaluate the overall quality of health-
care, a question was asked to the participants: How would 
you rate the quality of healthcare you have received in the last 12 
months? The response options were excellent, very good, 
fair and poor. To gauge the level of trust in the health-
care system, another question was asked: How much do 
you trust the healthcare system, including hospitals, pharmacies, 
and other organizations involved in healthcare? The response 
options included not at all, a little, some and a lot. To 
assess the quality of PCC, we used the HINTS- based PCC 
scale. This scale consists of seven questions developed by 
the NCI to measure the efficacy of PCC. The questions 
evaluate various aspects of communication, such as the 
opportunities provided for patients to ask questions, 
emotional validation, shared decision- making, treatment 
understanding, explanation clarity, time adequacy and 
uncertainty management. Each question is rated on a 
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Table 1 Respondents’ characteristics by status of telehealth use and multivariable- adjusted odds of having telehealth use in 
the past 12 months

Characteristics
Number 
(unweighted)

Number 
(weighted)*

Telehealth use % (95%CI) Telehealth use

No (n=626) Yes (n=564) P value OR (95% CI)

Sample 1116 36 632 338 51.9 (46.4–57.4) 48.1 (42.6–53.6)

Age 0.155

  18–49 144 8 745 482 20.1 (12.9–27.3) 28.0 (19.7–36.2) 1.00

  50–64 389 12 976 628 34.5 (29.2–39.7) 36.5 (29.3–43.6) 0.60 (0.31 to 1.19)

  65+ 583 14 910 229 45.4 (38.4–52.5) 35.6 (29.1–42.1) 0.43 (0.20 to 0.90)

Sex 0.099

  Male 464 18 273 527 53.7 (47.6–59.7) 45.8 (38.7–53.0) 1.00

  Female 652 18 358 811 46.3 (40.3–52.4) 54.2 (47.0–61.3) 1.44 (0.94 to 2.22)

Race/ethnicity 0.969

  NH white 507 19 410 361 53.1 (46.8–59.4) 52.8 (46.5–59.2) 1.00

  NH black 235 6 144 491 17.5 (12.3–22.6) 16.0 (10.8–21.2) 0.87 (0.44 to 1.73)

  Hispanic 216 5 988 876 15.8 (11.7–19.9) 16.9 (11.5–22.3) 1.05 (0.50 to 2.18)

  Other 158 5 088 610 13.6 (9.0–18.3) 14.2 (9.4–19.0) 1.28 (0.64 to 2.58)

Education 0.020

  <High school 93 3 195 264 8.3 (5.3–11.3) 9.2 (0.6–17.8) 1.00

  High school 254 10 264 306 34.1 (26.3–41.9) 21.4 (15.1–27.7) 0.53 (0.13 to 2.16)

  Some college 352 14 884 296 38.5 (30.1–46.9) 42.9 (34.6–51.3) 0.70 (0.17 to 2.88)

  College graduate+ 417 8 288 472 19.1 (14.7–23.5) 26.4 (20.3–32.5) 0.87 (0.21 to 3.71)

Marital status 0.188

  Not single † 527 20 389 174 52.4 (46.0–58.9) 59.1 (51.6–66.7) 1.00

  Single 589 16 243 164 47.6 (41.1–54.0) 40.9 (33.3–48.4) 0.79 (0.50 to 1.25)

Household income (2022 USD) 0.027

  <$35 k 433 12 937 216 42.4 (35.9–49.0) 27.7 (19.0–36.3) 1.00

  $35k–<$75 k 366 12 643 892 28.7 (22.7–34.7) 40.8 (32.6–48.9) 2.14 (1.14 to 3.98)

  ≥$75 k 317 11 051 230 28.9 (23.7–34.1) 31.6 (23.9–39.2) 1.37 (0.75 to 2.50)

Internet access <0.001

  No 261 7 040 626 25.3 (19.5–31.0) 12.7 (9.5–15.9) 1.00

  Yes 855 29 591 712 74.7 (69.0–80.5) 87.3 (84.1–90.5) 1.62 (0.96 to 2.73)

Insurance coverage 0.223

  Yes 1063 35 130 876 95.0 (92.3–97.7) 96.9 (95.2–98.6) 1.00

  No 53 1 501 463 5.0 (2.3–7.7) 3.1 (1.4–4.8) 0.69 (0.23 to 2.08)

Census region 0.168

  Northeast 138 5 865 309 16.0 (11.3–20.6) 16.0 (10.7–21.4) 1.00

  Midwest 179 7 322 860 22.6 (16.0–29.2) 17.2 (13.9–20.5) 0.67 (0.34 to 1.35)

  South 559 15 980 186 44.7 (36.9–52.6) 42.4 (34.6–50.3) 0.87 (0.45 to 1.67)

  West 240 7 463 984 16.7 (11.0–22.4) 24.3 (18.6–30.1) 1.27 (0.60 to 2.71)

Metro area ‡ 0.040

  No 157 4 989 570 16.4 (11.8–21.0) 10.6 (7.4–13.9) 1.00

  Yes 959 31 642 768 83.6 (79.0–88.2) 89.4 (86.1–92.6) 1.49 (0.91 to 2.44)

Number of chronic conditions § 0.644

  1 183 6 683 070 20.3 (13.1–27.4) 16.1 (10.7–21.5) 1.00

  2 499 15 828 175 41.6 (35.4–47.8) 44.9 (36.7–53.1) 1.57 (0.81 to 3.07)

  3–5 434 14 121 093 38.1 (31.4–44.8) 39.0 (30.9–47.1) 1.53 (0.72 to 3.23)

Continued
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Likert scale, and the cumulative score ranges from 0 to 
100, reflecting the patients’ overall communication expe-
rience. We sorted the PCC scores into four quartiles to 
address negative skewness and for ease of analysis.

Covariates
We considered socioeconomic demographic and 
health- related factors as covariates that are known to 
moderate telehealth or health service use, including age 
group (18–49, 50–64, 65+), sex at birth (male, female), 
race and ethnicity (non- Hispanic white, non- Hispanic 

black/African American, Hispanic other (Asian, Pacific 
Islander, American Natives, multiracial)), education (less 
than high school, high school graduate, some college, 
college degree or higher), marital status (single, not 
single (married or living with a romantic partner)), 
family income (<$35 000, $35 000 to <$75 000, ≥$75 000 
in 2022 USD), internet access (had access to the Internet 
or send and receive e- mail), insurance status (had insur-
ance or not), census region (northeast, midwest, south, 
west), area of residence (metro area or non- metro based 
on rural–urban commuting area system), the number of 
comorbidities (hypertension, chronic lung conditions, 
heart disease and cancer) from available survey data, 
perceived health status (poor/fair, good/excellent), and 
the number of provider visits in the past 12 months.

Statistical analyses
Survey- weighted descriptive analyses were performed to 
examine the socioeconomic demographics and health- 
related characteristics of study participants with patterns 
of telehealth use. Due to the complex survey design 
of HINTS, we employed jackknife replication weights 
to account for SE adjustments. Bivariate associations 
between participants’ characteristics and telehealth use 
were evaluated using Wald χ2 statistics and weighted rela-
tive proportions. Multivariable logistic regression analysis 
was used to examine the relationship between predictor 
variables and the use of telehealth, including all covari-
ates listed above. We conducted a weighted bivariate anal-
ysis to compare three quality- of- care outcomes between 
the telehealth use group and the non- telehealth use 
group. We then enumerated the reported reasons for 
telehealth use and non- use. To explore potential dispar-
ities in telehealth utilisation based on geographical loca-
tion, we performed a subgroup analysis with another 
bivariate analysis to compare telehealth use patterns and 
study outcomes between metro and non- metro areas. All 
statistical analyses were performed using SAS V.9.4 soft-
ware and we defined statistical significance as p<0.05 in 

Characteristics
Number 
(unweighted)

Number 
(weighted)*

Telehealth use % (95%CI) Telehealth use

No (n=626) Yes (n=564) P value OR (95% CI)

Perceived health status 0.483

  Poor/fair 367 11 567 910 30.3 (24.7–35.9) 33.0 (26.5–39.4)

  Good/excellent 749 25 064 428 69.7 (64.1–75.3) 67.0 (60.6–73.5) 0.85 (0.54 to 1.32)

Number of provider visits 0.002

  1–2 299 10 893 831 37.2 (30.3–44.1) 21.7 (16.5–26.8) 1.00

  3 207 6 077 322 17.3 (12.4–22.2) 15.8 (10.7–21.0) 1.60 (0.85 to 3.01)

  >3 610 19 661 186 45.5 (38.3–52.7) 62.5 (55.8–69.2) 2.30 (1.38 to 3.81)

*The weighted number might exhibit slight variations due to mathematical rounding up.
†Married or living with a romantic partner.
‡Counties in metro areas of ≥250 000 population.
§Including diabetes, hypertension, chronic lung conditions, heart disease and cancer.
NH, Non- Hispanic.

Table 1 Continued

Figure 1 Telehealth modality type among US adults with 
diabetes in 2022. *Error bars indicate 95% CI.
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Table 2 Characteristics of telehealth users by telehealth modality

Characteristics
Number 
(unweighted)

Number 
(weighted)*

Telehealth use % (95%CI)

P value
By video only 
(n=202)

By phone call 
(voice) only 
(n=225) By both (n=116)

Sample 543 17 623 468 39.3 (31.3–47.4) 35.0 (27.9–42.0) 25.7 (18.4–33.0)

Age <0.001

  18–49 90 4 926 387 36.1 (17.7–54.4) 16.5 (10.9–22.0) 31.2 (13.5–48.8)

  50–64 187 6 424 929 38.4 (26.7–50.2) 28.1 (19.4–36.7) 44.9 (26.1–63.6)

  65+ 266 6 272 151 25.5 (15.0–36.0) 55.5 (48.0–63.0) 24.0 (11.8–36.1)

Sex 0.518

  Male 213 8 075 146 49.5 (37.5–61.6) 40.3 (31.3–49.4) 47.6 (26.7–68.6)

  Female 330 9 548 322 50.5 (38.4–62.5) 59.7 (50.6–68.7) 52.4 (31.4–73.3)

Race/ethnicity 0.642

  NH white 238 9 313 940 60.2 (50.4–70.0) 46.4 (36.0–56.7) 50.4 (32.4–68.4)

  NH black 114 2 825 451 14.0 (6.7–21.4) 16.1 (9.7–22.5) 18.9 (2.2–35.7)

  Hispanic 117 2 982 861 13.5 (6.8–20.2) 18.7 (13.1–24.4) 19.7 (5.2–34.2)

  Other 74 2 501 215 12.2 (4.6–19.9) 18.7 (11.2–26.2) 11.0 (1.4–20.6)

Education 0.015

  <High school 39 1 618 800 13.2 (0.0–32.2) 10.8 (5.4–16.2) 0.8 (0–1.9)

  High school 101 3 778 071 14.7 (7.6–21.8) 29.8 (18.4–41.2) 20.4 (5.7–35.2)

  Some college 172 7 569 010 41.2 (29.5–52.9) 35.1 (24.7–45.6) 56.2 (38.7–73.7)

  College graduate+ 231 4 657 586 30.9 (18.2–43.5) 24.3 (17.1–31.5) 22.5 (11.0–34.0)

Marital status 0.049

  Not single † 276 10 422 494 62.8 (45.0–80.6) 48.5 (38.6–58.5) 68.0 (52.0–83.9)

  Single 267 7 200 973 37.2 (19.4–55.0) 51.5 (41.5–61.4) 32.0 (16.1–48.0)

Household income (2022 
USD)

0.091

  <$35 k 188 4 872 901 23.9 (6.0–41.8) 38.0 (28.5–47.4) 19.3 (9.1–29.6)

  $35k–<$75 k 199 7 186 397 44.9 (31.4–58.4) 33.8 (23.8–43.9) 44.0 (25.4–62.6)

  ≥$75 k 156 5 564 170 31.2 (18.5–44.0) 28.2 (19.3–37.1) 36.7 (19.2–54.1)

Internet access <0.001

  No 92 2 239 457 4.3 (2.1–6.5) 25.3 (18.3–32.2) 8.5 (2.5–14.5)

  Yes 451 15 384 010 95.7 (93.5–97.9) 74.7 (67.8–81.7) 91.5 (85.5–97.5)

Insurance coverage 0.201

  Yes 520 17 076 524 98.1 (96.4–99.8) 94.3 (89.8–98.7) 98.6 (96.9–100)

  No 23 546 944 1.9 (0.2–3.6) 5.7 (1.3–10.2) 1.4 (0–3.1)

Census region 0.179

  Northeast 65 2 828 443 10.5 (2.7–18.3) 18.5 (10.2–26.9) 21.1 (3.7–38.6)

  Midwest 73 3 028 644 22.7 (15.2–30.2) 13.9 (8.4–19.5) 13.1 (3.2–23.1)

  South 259 7 476 603 47.4 (34.6–60.2) 33.0 (22.6–43.5) 47.6 (28.4–66.7)

  West 146 4 289 778 19.4 (7.8–30.9) 34.5 (25.5–43.4) 18.2 (9.1–27.2)

Metro area‡ 0.515

  No 60 1 871 827 10.9 (6.1–15.7) 8.2 (3.6–12.7) 13.5 (3.0–24.1)

  Yes 483 15 751 641 89.1 (84.3–93.9) 91.8 (87.3–96.4) 86.5 (75.9–97.0)

Number of chronic 
conditions§

0.123

  1 91 2 830 817 21.7 (9.9–33.5) 12.2 (6.4–18.0) 12.6 (4.6–20.7)

Continued
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two- tailed tests. The study was exempted from institu-
tional review board’s review due to the use of publicly 
available data.

Patient and public involvement
The study used deidentified datasets and did not involve 
patients or the public in the design, conduct, reporting or 
dissemination plans of the research.

RESULTS
Overall telehealth use patterns
A total of 1116 individuals, representing 33.6 million 
US adults with diabetes (mean age 59.4 years (SE: 1.0), 

50.0% women, 53.0% non- Hispanic white) were included 
in the analysis. In 2022, 48.1% (95% CI 42.6% to 53.6%) 
of US adults with diabetes reported using telehealth in 
the past 12 months. Telehealth users were more likely 
to be younger, women, have higher household incomes, 
have health insurance coverage, live in metro areas, have 
multiple chronic conditions, have poorer perceived 
health status and have more frequent doctor visits 
compared with non- users (table 1).

In the analysis adjusting for other factors, adults 
aged 65 years and older had a significantly lower likeli-
hood of telehealth use compared with those aged 18–49 
years (OR 0.43, 95% CI 0.20 to 0.90). Respondents with 

Characteristics
Number 
(unweighted)

Number 
(weighted)*

Telehealth use % (95%CI)

P value
By video only 
(n=202)

By phone call 
(voice) only 
(n=225) By both (n=116)

  2 233 7 916 599 46.5 (28.5–64.5) 41.4 (33.1–49.8) 47.3 (28.5–66.1)

  3–5 219 6 876 051 31.8 (19.3–44.2) 46.4 (37.3–55.4) 40.1 (22.8–57.4)

Perceived health status 0.060

  Poor/fair 189 5 808 150 22.9 (15.3–30.5) 37.0 (26.7–47.3) 42.9 (24.4–61.3)

  Good/excellent 354 11 815 318 77.1 (69.5–84.7) 63.0 (52.7–73.3) 57.1 (38.7–75.6)

Number of provider visits 0.011

  1–2 112 3 817 691 23.6 (12.1–35.2) 28.5 (18.7–38.3) 9.3 (1.6–17.0)

  3 97 2 792 022 14.7 (7.0–22.4) 20.7 (12.8–28.5) 11.0 (3.6–18.3)

  >3 334 11 013 755 61.6 (48.0–75.2) 50.8 (42.5–59.1) 79.7 (69.0–90.4)

*The weighted number might exhibit slight variations due to mathematical rounding up.
†Married or living with a romantic partner.
‡Counties in metro areas of ≥250 000 population.
§Including diabetes, hypertension, chronic lung conditions, heart disease and cancer.
NH, Non- Hispanic.

Table 2 Continued

Figure 2 Reasons for (A) using or (B) not using telehealth services among US adults with diabetes in 2022. *Error bars indicate 
95% CI.
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a household income between $35 000 and $74 999 (in 
2022 USD) exhibited more than double the likelihood of 
telehealth use (OR 2.14, 95% CI 1.14 to 3.98) compared 
with those below $35 000. A trend was similarly observed 
among those with frequent healthcare provider interac-
tions, defined as more than three visits (OR 2.30, 95% CI 
1.38 to 3.81), versus those with one to two visits in the 
past year. There were no significant differences in the use 
of telehealth among different racial/ethnic, educational, 
geographic or residential groups.

Telehealth use by modality
Among the telehealth users, 39.3% (95% CI 31.3% to 
47.4%) used video only, 35.0% (95% CI 27.9% to 42.0%) 
phone only and 25.7% (95% CI 18.4% to 33.0%) used 
both modalities (figure 1). Telehealth modality use varied 
across age groups. Among adults aged 65 and older, 
55.5% (95% CI 48.0% to 63.0%) used phone calls only, 
while 25.5% (95% CI 15.0% to 36.0%) used video only. In 
contrast, adults aged 18–49 showed higher rates of video- 
only use (36.1%, 95% CI 17.7% to 54.4%) and combined 
video/phone use (31.2%, 95% CI 13.5% to 48.8%). Educa-
tion levels corresponded with different modality prefer-
ences. College graduates used video- only services at a rate 
of 30.9% (95% CI 18.2% to 43.5%), while 24.3% (95% 
CI 17.1% to 31.5%) used phone- only services. Internet 
access rates differed among users of various modalities. 
Among video- only users, 95.7% (95% CI 93.5% to 97.9%) 
reported having internet access, which was significantly 
higher than phone- only users with 74.7% (95% CI 67.8% 
to 81.7%) (table 2).

Reasons for using or not using telehealth
The most commonly reported reasons for using telehealth 
were healthcare provider recommendation (68.1%), conve-
nience compared with in- person visits (57.7%), avoiding 
potential COVID- 19 exposure (48.1%) and obtaining 
advice about the need for in- person care (23.6%; figure 2A). 
Among adults who were offered but did not use telehealth, 

the primary reasons were preferring in- person appoint-
ments (89.8%), privacy concerns (15.8%) and perceived 
technology difficulties (24.1%; figure 2B). Among tele-
health users, the reasons for utilising these services varied 
by modality (figure 3). The most notable difference was 
that phone- only users (27.2%) were significantly more 
likely than video- only users (15.7%) to seek advice about 
needing in- person care (p=0.003). The inclusion of family/
caregivers was also more common among those using video 
only (33.6%) than phone- only users (19.0%), though this 
difference was not statistically significant (p=0.092).

Patient-reported quality of care
The overall quality of care ratings was similar between 
telehealth users and non- users (figure 4). Around 70% 
of individuals with diabetes in both groups rated their 
quality of care as ‘excellent’ and ‘very good’, while less 
than 10% rated it as ‘fair’ and ‘poor’. There were no 
significant differences in the distribution of ratings 
between the two groups (p=0.58). Similarly, trust in the 
healthcare system was comparable between telehealth 
users and non- users; 41.0% of non- users and 41.3% of 
users reported trusting the healthcare system ‘very much’ 
(p=0.46) PCC scores were also evenly distributed, with 
approximately one- quarter of adults in each quartile of 
the communication score among both telehealth users 
and non- users (p=0.80). There was no significant differ-
ence in quality- of- care outcomes by telehealth modality 
(online supplemental table 1).

Subgroup analysis
Our subgroup analysis found no statistically significant 
differences in telehealth use, barriers to adoption or 
perceived quality of care between metro and non- metro 
areas (online supplemental figures 1–3).

DISCUSSION
Using a nationally representative sample, this study exam-
ined patterns and reasons for using or not using telehealth 

Figure 3 Reasons for using telehealth services among US adults with diabetes who used telehealth services in 2022, by 
modality. *Error bars indicate 95% CI.
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among US adults with diabetes in 2022. Overall, we found 
that approximately half of the population reported using 
telehealth services in the past year, with both video and 
phone modalities being common. This suggests tele-
health delivery methods should remain flexible to accom-
modate different needs and capacities.1 5 16 Telehealth 
use among individuals with diabetes was more prevalent 
among younger, higher income adults, and those with 
more frequent visits to their health providers. These find-
ings align with previous research indicating that those 
with greater access to communication technology and 

higher socioeconomic status are more likely to use tele-
health services.17 18

The increase in healthcare utilisation among telehealth 
users supports the observation that individuals with 
frequent visits to their health providers are more likely to 
use telehealth services.6 Previous studies suggested that 
increased use of telehealth among those with chronic 
conditions, including diabetes, is likely due to the conve-
nience and accessibility of virtual care for regular provider 
follow- ups and disease management.6 19 However, we also 
found that older adults preferred using only the phone; 
those with lower education or without internet access 
tended to use phone or voice- only services. Research has 
highlighted that factors such as health literacy and area 
deprivation may influence the type of telehealth modality 
used, with lower health literacy and higher area depriva-
tion potentially leading to a preference for or necessity 
of audio- only interfaces.20 This is particularly important 
given the increasing insurance coverage requirements 
for video telehealth visits, which may inadvertently create 
barriers for certain populations and providers.7 21 22 
Taken together, our findings suggest that telehealth has 
served as an important tool for diabetes care and manage-
ment; however, not all patient groups appeared to benefit 
from it. More effort is needed to optimise telehealth in a 
way that improves access and health outcomes equitably 
across patient groups and their social determinants of 
health context.11 12 17 18 20 23

The COVID- 19 pandemic was a major driver of the 
wide adoption of telehealth use, with many using it to 
avoid potential virus exposure during in- person visits. 
We found that the primary motivations for telehealth 
use among individuals with diabetes were healthcare 
provider recommendations, avoiding COVID- 19 expo-
sure, convenience and seeking advice on in- person care 
needs. These motivations reveal provider endorsement, 
perceived safety benefits and accessibility as major drivers 
of telehealth adoption,23 which is consistent with findings 
in the general population.24 Interestingly, the modality of 
telehealth appears to influence care- seeking behaviours, 
with phone- only users significantly more likely than 
video- only users to seek advice about needing in- person 
care. This suggests that video consultations may be more 
effective in addressing patient concerns without escala-
tion to in- person visits.25 26 However, among non- users 
offered telehealth, preference for in- person care, privacy 
concerns and technology difficulties were common 
barriers.16 23 While these findings demonstrate expanding 
acceptance of telehealth, they also highlight that a substan-
tial portion of patients may still prefer in- person care or 
face challenges with virtual care.11 16 23 As telehealth is 
increasingly integrated into diabetes care models,12 19 23 
it would be critical to address patient concerns through 
enhanced privacy safeguards, technology support and 
care coordination emphasising the complementary role 
of telehealth alongside traditional in- person delivery. 
A nuanced understanding of patient preferences and 

Figure 4 Patient- reported quality of care outcomes by 
telehealth use among US adults with diabetes.
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values is essential to ensure telehealth improves existing 
patient- provider relationships and overall care quality.12 16

The quality of care provided through telehealth for 
patients with diabetes has been a matter of concern and 
has been investigated.11 27 28 However, our study found 
that there were no significant differences in the indica-
tors of patient- reported quality of care between those 
who used telehealth and those who did not. Furthermore, 
we observed no significant differences in quality of care 
outcomes between different telehealth modalities (eg, 
video vs phone- only). Both telehealth users and non- users, 
regardless of the specific telehealth modality used, rated 
the overall quality of care, trust in the healthcare system 
and PCC similarly. This suggests that individuals across 
all groups had mostly positive experiences in terms of 
feeling heard, understood and respected by their health-
care providers.11 28 The lack of significant differences 
across these measures, in its various forms, could support 
that telehealth can provide care quality and maintain the 
relational aspects comparable to in- person care from the 
patient’s perspective.4 However, it is crucial to maintain 
these standards as telehealth becomes more integrated 
into regular diabetes management.12 23 It is important 
to highlight that integrating telehealth effectively with 
in- person care is essential to ensure that it enhances 
rather than replaces the beneficial aspects of face- to- 
face visits.16 23 Further research should examine whether 
care quality is maintained long- term with sustained 
telehealth use in diabetes care and management across 
diverse healthcare settings, as observed in more homo-
geneous samples.29 30 Additionally, future studies should 
explore whether these findings hold true for specific clin-
ical outcomes and across different patient populations, 
particularly those who may face barriers to video- based 
telehealth.

Several limitations should be considered. First, the 
cross- sectional design of this study provided only a snap-
shot of telehealth use patterns in time and limited the 
ability to infer causality between telehealth use and 
patient- reported quality- of- care outcomes. Potential 
selection bias exists among telehealth users, as patients 
who opted into telehealth may be systematically different 
from those who refused it. Second, the HINTS data lack 
provider- level information and constrained examination 
of how physician factors affect telehealth use and quality 
of care, which limited our ability to analyse their impact 
on telehealth adoption and use. Third, we were not able 
to examine clinical outcomes (eg, HbA1c level, diabetic 
complication). Longitudinal studies tracking objec-
tive health metrics are necessary to further validate the 
impact of telehealth on diabetes management. Another 
important limitation was the inability to account for the 
frequency of telehealth visits. Patients with a singular tele-
health interaction may have experiences or perceptions 
distinct from those engaging in multiple sessions, poten-
tially indicating dissatisfaction or differing healthcare 
needs that our study cannot elucidate. Fourth, our study 
did not differentiate between type 1 and type 2 diabetes 

or distinguish the nature of telehealth visits (whether 
endocrinology- related or primary care provider consul-
tations). This oversight limits our understanding of how 
telehealth services cater to the diverse needs of the popu-
lation with diabetes. Fifth, it should be noted that the small 
sample sizes of rural populations and limited geographic 
information available at the state level pose a limitation 
to the generalisability of our findings. Due to the small 
sample size of individuals living in rural areas (n<15), we 
were unable to conduct analyses specific to this popula-
tion. This constraint prevents capturing the diverse needs 
and challenges faced across various regions. Finally, we 
relied on perceived satisfaction with healthcare rather 
than objective health outcomes or screening for diabetes 
complications. Furthermore, we did not assess the typical 
distance or time required to access in- person healthcare, 
which could significantly influence telehealth adoption 
and utilisation. Future studies should target individuals 
with limited healthcare access, particularly in rural areas, 
to explore barriers to telehealth use and its impact on 
diabetes management.

Conclusions
Our study found that telehealth services were widely 
adopted among US adults with diabetes during the 
COVID- 19 pandemic, primarily due to concerns about 
virus exposure, convenience of telehealth and provider 
recommendations. However, many patients still preferred 
traditional in- person care or struggled with aspects of 
virtual care. We did not find significant differences in 
patient- reported quality of care between telehealth and 
in- person visits only. However, addressing patient concerns 
around privacy, technology difficulties and care coordi-
nation appears critical for more effective integration of 
telehealth. Our findings contribute to a growing body 
of literature suggesting telehealth can play an important 
role in facilitating access to high- quality, patient- centred 
diabetes care and management. Further research is 
needed to examine the long- term clinical outcomes of 
sustained telehealth use in the postpandemic setting as 
well as to explore provider perspectives and optimise tele-
health implementation strategies.

Contributors Y- RH, ZX and AFW developed and designed the study. ZX, ON and 
KT contributed and provided advice on methodological aspects. Y- RH conducted 
the statistical analyses, and all authors interpreted the data. Y- RH drafted the 
manuscript, prepared tables and figures, and all authors critically reviewed the 
manuscript for intellectual content and approved the final version. AFW supervised 
the study, and Y- RH and AFW are the study guarantors. In the preparation of this 
manuscript, we used Grammarly to enhance the clarity and grammatical accuracy 
of our writing.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval This study used de- identified and publicly available data from 
the National Cancer Institute (NCI) and was approved as an exemption by the 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
3 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-086418 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


10 Hong Y- R, et al. BMJ Open 2024;14:e086418. doi:10.1136/bmjopen-2024-086418

Open access 

Institutional Review Board at the University of Florida. Patient consents were not 
required as this study was based on publicly available data.

Provenance and peer review Not commissioned; externally peer- reviewed.

Data availability statement Data are available upon reasonable request. The data 
used in this study are from the Health Information National Trends Survey (HINTS), 
sponsored by the National Cancer Institute (NCI). HINTS data are publicly available 
and can be accessed directly through the NCI’s HINTS website: https://hints.cancer. 
gov/.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Young- Rock Hong http://orcid.org/0000-0002-0366-5687
Ashby F Walker http://orcid.org/0000-0002-7554-2344

REFERENCES
 1 Shaver J. The State of Telehealth Before and After the COVID- 19 

Pandemic. Prim Care Clin Off Pract 2022;49:517–30. 
 2 Hong Y- R, Lawrence J, Williams Jr D, et al. Population- Level Interest 

and Telehealth Capacity of US Hospitals in Response to COVID- 19: 
Cross- Sectional Analysis of Google Search and National Hospital 
Survey Data. JMIR Public Health Surveill 2020;6:e18961. 

 3 Shachar C, Engel J, Elwyn G. Implications for Telehealth in a 
Postpandemic Future. JAMA 2020;323:2375. 

 4 Pogorzelska K, Chlabicz S. Patient Satisfaction with Telemedicine 
during the COVID- 19 Pandemic- A Systematic Review. Int J Environ 
Res Public Health 2022;19:6113. 

 5 American Medical Association. 2021 Telehealth Survey Report. 2022. 
Available: https://www.ama-assn.org/system/files/telehealth-survey- 
report.pdf

 6 Shao Y, Shi L, Nauman E, et al. Telehealth Use and Healthcare 
Utilization Among Individuals with Type 2 Diabetes During the 
COVID- 19 Pandemic: Evidence From Louisiana Medicaid Claims. 
Diabetes Ther 2024;15:229–43. 

 7 Nguyen OT, Turner K, Lee J, et al. Intentions to Sustain Telemedicine 
Delivery During the COVID- 19 Pandemic Among US Office- Based 
Physicians: Evidence from the 2021 National Electronic Health 
Records Survey. J Gen Intern Med 2023;38:832–4. 

 8 De Groot J, Wu D, Flynn D, et al. Efficacy of telemedicine on 
glycaemic control in patients with type 2 diabetes: A meta- analysis. 
World J Diabetes 2021;12:170–97. 

 9 Anderson A, O’Connell SS, Thomas C, et al. Telehealth Interventions 
to Improve Diabetes Management Among Black and Hispanic 
Patients: a Systematic Review and Meta- Analysis. J Racial and 
Ethnic Health Disparities 2022;9:2375–86. 

 10 Ward LA, Shah GH, Jones JA, et al. Effectiveness of Telemedicine 
in Diabetes Management: A Retrospective Study in an Urban 
Medically Underserved Population Area (UMUPA). Informatics (MDPI) 
2023;10:16. 

 11 Sun C- A, Shenk Z, Renda S, et al. Experiences and Perceptions of 
Telehealth Visits in Diabetes Care During and After the COVID- 19 
Pandemic Among Adults With Type 2 Diabetes and Their Providers: 
Qualitative Study. JMIR Diabetes 2023;8:e44283. 

 12 Dhediya R, Chadha M, Bhattacharya AD, et al. Role of Telemedicine 
in Diabetes Management. J Diabetes Sci Technol 2023;17:775–81. 

 13 Oviedo SA, McDonald B, Gander JC, et al. Access to telehealth and 
changes in diabetes care patterns during the pandemic: evidence 
from a large integrated health system in the Southeast USA. BMJ 
Open Diabetes Res Care 2024;12:e003882. 

 14 National Cancer Institute. Health Information National Trends Survey 
6, Available: https://hints.cancer.gov/docs/methodologyreports/ 
HINTS_6_MethodologyReport.pdf

 15 von Elm E, Altman DG, Egger M, et al. The Strengthening the 
Reporting of Observational Studies in Epidemiology (STROBE) 
statement: guidelines for reporting observational studies. Lancet 
2007;370:1453–7. 

 16 Haleem A, Javaid M, Singh RP, et al. Telemedicine for healthcare: 
Capabilities, features, barriers, and applications. Sens Int 
2021;2:100117. 

 17 Haimi M. The tragic paradoxical effect of telemedicine on healthcare 
disparities- a time for redemption: a narrative review. BMC Med 
Inform Decis Mak 2023;23:95. 

 18 Shah DA, Sall D, Peng W, et al. Exploring the role of telehealth in 
providing equitable healthcare to the vulnerable patient population 
during COVID- 19. J Telemed Telecare 2024;30:1047–50. 

 19 Lewinski AA, Walsh C, Rushton S, et al. Telehealth for the 
Longitudinal Management of Chronic Conditions: Systematic Review. 
J Med Internet Res 2022;24:e37100. 

 20 Brown SH, Griffith ML, Kripalani S, et al. Association of Health 
Literacy and Area Deprivation With Initiation and Completion of 
Telehealth Visits in Adult Medicine Clinics Across a Large Health Care 
System. JAMA Netw Open 2022;5:e2223571. 

 21 Hamadi HY, Zhao M, Haley DR, et al. Medicare and telehealth: The 
impact of COVID- 19 pandemic. J Eval Clin Pract 2022;28:43–8. 

 22 Weiner JP, Bandeian S, Hatef E, et al. In- Person and Telehealth 
Ambulatory Contacts and Costs in a Large US Insured Cohort 
Before and During the COVID- 19 Pandemic. JAMA Netw Open 
2021;4:e212618. 

 23 Sharma V, Feldman M, Sharma R. Telehealth Technologies in 
Diabetes Self- management and Education. J Diabetes Sci Technol 
2024;18:148–58. 

 24 Raj M, Iott B. Characterizing telehealth use in the US: analysis of the 
2022 Health Information National Trends Survey. Am J Manag Care 
2024;30:50–6. 

 25 Caffery LJ, Catapan SDC, Taylor ML, et al. n.d. Telephone 
versus video consultations: A systematic review of comparative 
effectiveness studies and guidance for choosing the most 
appropriate modality. J Telemed Telecare. 

 26 Donaghy E, Atherton H, Hammersley V, et al. Acceptability, benefits, 
and challenges of video consulting: a qualitative study in primary 
care. Br J Gen Pract 2019;69:e586–94. 

 27 Quinton JK, Ong MK, Sarkisian C, et al. The Impact of Telemedicine 
on Quality of Care for Patients with Diabetes After March 2020. J 
Gen Intern Med 2022;37:1198–203. 

 28 Thomas C, Ramirez AP, Alderfer MA, et al. Telehealth and Type 
1 Diabetes Care During COVID- 19: Perceptions From Youth of 
Color, Caregivers, and Health Care Providers. Diabetes Spectr 
2023;36:245–52. 

 29 Shea S, Weinstock RS, Teresi JA, et al. A Randomized Trial 
Comparing Telemedicine Case Management with Usual Care in 
Older, Ethnically Diverse, Medically Underserved Patients with 
Diabetes Mellitus: 5 Year Results of the IDEATel Study. J Am Med 
Inform Assoc 2009;16:446–56. 

 30 Heitkemper EM, Mamykina L, Travers J, et al. Do health 
information technology self- management interventions improve 
glycemic control in medically underserved adults with diabetes? 
A systematic review and meta- analysis. J Am Med Inform Assoc 
2017;24:1024–35. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
3 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-086418 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

https://hints.cancer.gov/
https://hints.cancer.gov/
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-0366-5687
http://orcid.org/0000-0002-7554-2344
http://dx.doi.org/10.1016/j.pop.2022.04.002
http://dx.doi.org/10.2196/18961
http://dx.doi.org/10.1001/jama.2020.7943
http://dx.doi.org/10.3390/ijerph19106113
http://dx.doi.org/10.3390/ijerph19106113
https://www.ama-assn.org/system/files/telehealth-survey-report.pdf
https://www.ama-assn.org/system/files/telehealth-survey-report.pdf
http://dx.doi.org/10.1007/s13300-023-01508-z
http://dx.doi.org/10.1007/s11606-022-07907-5
http://dx.doi.org/10.4239/wjd.v12.i2.170
http://dx.doi.org/10.1007/s40615-021-01174-6
http://dx.doi.org/10.1007/s40615-021-01174-6
http://dx.doi.org/10.3390/informatics10010016
http://dx.doi.org/10.2196/44283
http://dx.doi.org/10.1177/19322968221081133
http://dx.doi.org/10.1136/bmjdrc-2023-003882
http://dx.doi.org/10.1136/bmjdrc-2023-003882
https://hints.cancer.gov/docs/methodologyreports/HINTS_6_MethodologyReport.pdf
https://hints.cancer.gov/docs/methodologyreports/HINTS_6_MethodologyReport.pdf
http://dx.doi.org/10.1016/S0140-6736(07)61602-X
http://dx.doi.org/10.1016/j.sintl.2021.100117
http://dx.doi.org/10.1186/s12911-023-02194-4
http://dx.doi.org/10.1186/s12911-023-02194-4
http://dx.doi.org/10.1177/1357633X221113711
http://dx.doi.org/10.2196/37100
http://dx.doi.org/10.1001/jamanetworkopen.2022.23571
http://dx.doi.org/10.1111/jep.13634
http://dx.doi.org/10.1001/jamanetworkopen.2021.2618
http://dx.doi.org/10.1177/19322968221093078
http://dx.doi.org/10.37765/ajmc.2024.89486
http://dx.doi.org/10.1177/1357633X241232464
http://dx.doi.org/10.3399/bjgp19X704141
http://dx.doi.org/10.1007/s11606-021-07367-3
http://dx.doi.org/10.1007/s11606-021-07367-3
http://dx.doi.org/10.2337/ds22-0053
http://dx.doi.org/10.1197/jamia.M3157
http://dx.doi.org/10.1197/jamia.M3157
http://dx.doi.org/10.1093/jamia/ocx025
http://bmjopen.bmj.com/

	Telehealth service use and quality of care among US adults with diabetes: A cross-sectional study of the 2022 health information national trends survey
	Abstract
	Introduction
	Methods
	Data and study population
	Telehealth services: usage, reasons for usage and reasons to avoid
	Quality of care, trust and PCC
	Covariates
	Statistical analyses
	Patient and public involvement

	Results
	Overall telehealth use patterns
	Telehealth use by modality
	Reasons for using or not using telehealth
	Patient-reported quality of care
	Subgroup analysis

	Discussion
	Conclusions

	References


