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Abstract
The coronavirus disease 2019 (COVID-19) pandemic has caused a rapid and widespread application of telemedicine services
in the outpatient setting. Prior to COVID-19, patient satisfaction was measured with Consumer Assessment of Healthcare
Providers and Systems (CAHPS) Clinician & Group Survey (CG-CAHPS) and was then measured with the Press Ganey
telemedicine survey. Both surveys ask about a patient’s likelihood to recommend a particular medical practice, which is a
useful, but imperfect, surrogate for overall satisfaction. The purpose of this analysis was to identify any changes in patient
satisfaction scores with the implementation of telemedicine services. A retrospective analysis of our institution’s experience
during the early months of the COVID-19 pandemic compared to the months immediately prior to the pandemic was
conducted. The percent of patients with a “Top box” response to survey questions regarding their likelihood to recommend a
medical practice were compared. A total of 14 430 CG-CAHPS results collected in November 2019 through February 2020
were compared to 22 009 telemedicine survey results collected between March and May 2020. In general, most medical
specialties incorporated telemedicine but suffered a decrease in their patient’s likelihood to recommend a medical practice
during the first few months of the pandemic. However, the magnitude of this decrease was variable by medical specialty.
Physical medicine and rehabilitation and pain medicine had relatively poor scores prior to the pandemic which did not sta-
tistically change. Oncology was the sole medical specialty that continued to have unchanged high patient satisfaction scores.
These data provide insights for the refinement of telemedicine.
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Introduction

On March 11, 2020, the World Health Organization declared

that the rapid rise of COVID-19 cases constituted a global

pandemic (1). In order to mitigate the spread of the virus in

outpatient medical settings, many social distancing practices

were implemented or expanded in the United States, includ-

ing the broader use of telemedicine services. The Centers for

Medicare and Medicaid Services defines telemedicine as “a

service that seeks to improve a patient’s health by permitting

2-way, real-time interactive communication between the

patient and the physician at a distant site” (2). As the number

of cases increased in certain geographic areas, there was a

concurrent increase among the general population’s interest

in telemedicine (3).

Telemedicine has several advantages and disadvantages

compared to in-person visits which could alter patient satis-

faction with the delivered care. Telemedicine has the ability

to reduce the amount of time needed to deliver medical care,

increase patient convenience, and decrease the risk of expo-

sure to infectious agents, such as COVID-19 (4). However,

there is also a lack of physical contact, technological chal-

lenges, difficulty in perceiving nonverbal cues, and chal-

lenges in performing physical examinations, all of which

patients could perceive negatively. As outpatient visits with

different medical specialties involve different degrees of

participation, telemedicine could impact these practices in

different and yet unknown ways. For example, patients see-

ing an orthopedic surgeon via telemedicine for knee pain

may be very happy about not having to ambulate long
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distances but dissatisfied about not having as thorough a

physical examination of their knee.

Prior to COVID-19, our institution monitored satisfaction

with outpatient care by the 35-question Clinician and Group

Consumer Assessment of Healthcare Providers and Systems

(CG-CAHPS) survey (5). After the onset of COVID-19,

there was an abrupt decline with in-person outpatient clinic

visits and a concurrent increase in the utilization of teleme-

dicine services. Satisfaction with telemedicine was moni-

tored by the 13-question Press-Ganey Telemedicine Survey

(6). The 2 surveys are substantially different in both the

satisfaction domains assessed and the language used. How-

ever, the language in questions from both surveys assessing

overall satisfaction was similar; CG-CAHPS asked “Would

you recommend this provider’s office to your friends and

family?” while the Press-Ganey Telemedicine Survey asked,

“[what is] the likelihood of recommending our service to

others?” This represents a Net Promoter Score which is fre-

quently used in surveys as a surrogate for customer loyalty,

likelihood of recurrent use of services, or overall satisfac-

tion. Within both surveys, these questions are meant to

examine overall satisfaction rather than satisfaction with one

particular domain. The similar language and focus allow for

a reasonable comparison of these 2 questions over time.

It is not clear how COVID-19 and the increased utiliza-

tion of telemedicine services have altered overall patient

satisfaction with outpatient care in different medical special-

ties. The purpose of this article is to examine changes in

overall patient satisfaction with outpatient clinical visits

measured in the 4 months before the onset of COVID-19

with questions from CG-CAHPS compared to the 4 months

after the onset of COVID-19 measured by questions from the

Press-Ganey Telemedicine Survey stratified by medical

specialty.

Methods

This survey data analysis study was approved by the School

of Medicine Institutional Review Board (IRB#00251710).

Survey data were aggregated from large, tertiary care, aca-

demic network composed of 5 hospitals in multiple states

and multiple outpatient primary and specialty clinics. The

survey data provided was the percent of survey respondents

who answered with an affirmative “top-box” response to the

Agency for Healthcare Research and Quality CG-CAHPS

Version 2 and Telemedicine Surveys and stratified by med-

ical specialty. Surveys were administered to all eligible per-

sons who received medical care in either the outpatient

setting or via telemedicine. The CG-CAHPS questionnaire

allows for several responses to questions. “Top box” scoring

indicates the percentage of survey respondents who have

chosen the highest available response. Surveys are available

in multiple languages. Surveys completed by patients seen

by pediatric practices were not analyzed in this study.

Both surveys are electronic surveys administered with

similar methods. Two days following an outpatient visit or

telemedicine visit, the patient first receives a text message on

their mobile phone asking them to complete the survey. Two

days after that, the patient will receive an email to remind

them to complete the survey if they have not already done so,

and a final reminder email is sent 5 days after the first.

Historically, patients at our institution complete surveys

within one month of their clinical visit.

The 4 months immediately prior to the onset of COVID-19

(November 2019 through February 2020) surveyed patients

with CG-CAHPS and are referred to as pre-COVID. The

question “Would you recommend this provider’s office to

your friends and family?” was used as a measure of overall

satisfaction with the patients’ experience. The 4 months

immediately following the onset of COVID-19 and the

increased use of telemedicine (March 2020 to June 2020)

examined the Telemedicine Survey (Press-Ganey) and are

referred to as post-COVID. The data were reported as the

percentage of either survey respondents who answered this

question with an affirmative “top box” response.

The number of respondents to each survey was recorded.

Medical specialties that did not have an average survey

response rate of at least 25 per month were not analyzed.

Data for additional months during the COVID-19 pan-

demic were not available at the time of analysis. Low

response rates of Telemedicine survey prior to March 2020

and CG-CAHPS after March 2020 precluded direct compar-

ison of the same survey. On average, there were less than

5 telemedicine surveys per month prior to March 2020.

Additionally, after March 2020, there were less than

10 CG-CAHPS surveys completed per month for the major-

ity of medical specialties although an increase was observed

in some specialties starting in June. The limited number of

months and aggregate nature of the data also precluded

meaningful use of comparison instruments, such as Bland-

Altman plots.

Statistical Methods

Statistical analysis was carried out with GraphPad Prism,

version 7.0 and Stata, version 14. Data were stratified by

medical specialty. The percentage of respondents providing

top-box responses in the pre-COVID and post-COVID times

was compared using t tests. A P value of less than .05 was

considered statistically significant. For each group, the 95%
CI was determined. The percentage change from pre-

COVID to post-COVID was determined by calculating

100 � (Pre-COVID�Post-COVID)/Pre-COVID.

Results

A total of 14 430 CG-CAHPS surveys that met inclusion

criteria were collected between November 2019 and Febru-

ary 2020 and 22 009 with a response rate of 20.2% Teleme-

dicine surveys were collected between March 2020 and June

2020 with a response rate of 26.5%.
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Twenty-three medical specialties met the inclusion

requirements for analysis: allergy and immunology, cardiol-

ogy, dermatology, endocrinology, gastroenterology, general

surgery, geriatrics, infectious disease, internal medicine,

nephrology, neurosurgery, obstetrics/gynecology, oncology,

ophthalmology, orthopedics, otolaryngology, pain medicine,

physical medicine and rehabilitation, plastic surgery, pulmo-

nology, rheumatology, sleep medicine, and urology. Only 5

medical specialties did not have statistically significant

decreases in overall satisfaction including oncology,

ophthalmology, pain medicine, physical medicine and reha-

bilitation, and plastic surgery. There were no statistical dif-

ferences in the overall average number of survey responses

per month overall or for any medical specialty.

The average result of the likelihood to recommend ques-

tion from CG-CAHPS Pre-COVID was 82.319% (95% CI:

80.51-84.13) top box. The average result of the likelihood to

recommend question Telemedicine Post COVID was

69.45% (95% CI: 59.76-79.16) top box. This is significantly

lower than pre-COVID overall satisfaction (P¼ .029). There

was a general decrease in overall satisfaction top box report-

ing by 15.62%. The average Pre- and Post-COVID scores,

percentage change, and the number of survey responders’

overall satisfaction are provided in Table 1 for providers

who primarily practice nonprocedurally based medical spe-

cialties and in Table 2 for providers who practice procedu-

rally based medicine.

Conclusions

The results indicate that most medical specialties were rated

lower on overall patient satisfaction survey questions when

Table 1. Percent of Patients With a “Top Box” Response When Questioned About Their Likelihood to Recommend a Noninterventional,
Nonsurgical Medical Practice.a

Service
Pre-COVID

CG-CAHPS score
Post-COVID

telemedicine score P value
% change in

satisfaction scores
Average

pre-COVID n
Average

post-COVID n

Overall 82.32 (80.51-84.13) 69.46 (59.76-79.16) <.01 15.62 3607.5 5502.25
Allergy and immunology 90.4 (85.22-95.58) 76.18 (65.08-87.28) .01 15.73 26.25 18.25
Cardiology 96.12 (94.23-98.0) 80.57 (71.32-89.83) <.01 16.17 518.75 769.25
Dermatology 91.55 (90.25-92.85) 70.73 (48.48-92.98) .02 22.74 446.5 276.5
Endocrinology 91.93 (87.69-96.16) 73.79 (59.84-87.73) <.01 19.73 191 246.75
Gastroenterology 91.93 (87.69-96.16) 73.79 (59.84-87.73) <.01 16.9 272.25 309.5
Geriatrics 96.07 (90.98-101.2) 81.72 (67.01-96.42) .026 14.94 44.25 41.25
Infectious diseases 91.69 (82.52-100.9) 75.99 (62.49-89.49) .02 17.12 90.25 103.25
Internal/family medicine 93.85 (92.11-95.59) 76.1 (65.18-87.03) <.01 18.91 277.5 1797.75
Nephrology 93.82 (88.88-98.75) 80.02 (69.46-90.58) <.01 14.7 62 62.75
Oncology 95.71 (95.35-96.07) 79.03 (58.44-99.62) .42 17.43 611.5 398.25
Physical medicine and

rehabilitation
80.57 (76.04-85.1) 75.87 (63.46-88.27) .3 5.84 94.5 69

Pulmonology 96.74 (94.26-99.22) 79.16 (68.25-90.08) <.01 18.17 119.66 202.25
Rheumatology 94.38 (92.02-96.75) 79.23 (70.37-88.09) <.01 16.05 229.25 227.25
Sleep medicine 90.23 (83.45-97) 72.58 (57.81-87.35) .013 19.56 78.5 95.25

Abbreviation: CG-CAHPS, Consumer Assessment of Healthcare Providers and Systems Clinician & Group Survey.
aData for Pre-COVID and Post-COVID scores are reported as mean and 95% CI. % change in score is determined by 100 � (Pre-COVID�Post-COVID).

Table 2. Percent of Patients With a “Top Box” Response When Questioned About Their Likelihood to Recommend an Interventional or
Surgical Medical Practice.a

Service
Pre-COVID

CG-CAHPS score
Post-COVID

telemedicine score P value
% change in

satisfaction scores
Average

pre-COVID n
Average

post-COVID n

General surgery 93.25 (92.23-94.27) 80.54 (67.25-3.82) .02 13.64 207.5 120.75
Neurosurgery 91.12 (77.78-104.5) 77.03 (66.92-87.14) .043 15.47 291.5 130.5
Obstetrics/gynecology 88.61 (85.82-91.4) 71.12 (55.91-86.32) .01 19.74 246 152
Ophthalmology 91.06 (90.12-92) 80.67 (65.19-96.16) .77 11.41 1680.5 60.5
Orthopedic surgery 91.72 (90.88-92.56) 76.45 (70.61-82.29) <.01 16.65 466 179.25
Otolaryngology 93.97 (91.55-96.38) 77.93 (60.62-95.25) .027 17.06 385 120.5
Pain medicine 83.45 (72.63-94.27) 79.08 (67.4-90.75) .42 5.24 51.25 43.75
Plastic surgery 84.65 (80.43-88.88) 70.29 (54.88-85.8) .057 16.97 73.33 26.25
Urology 92.50 (86.31-98.68) 75.51 (60.52-90.5) .016 18.37 284.25 147.25

Abbreviation: CG-CAHPS, Consumer Assessment of Healthcare Providers and Systems Clinician & Group Survey.
aData for Pre-COVID and Post-COVID scores are reported as mean and 95% CI. % change in score is determined by 100 � (Pre-COVID � Post-COVID).
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telemedicine surveys were used compared to in CG-CAHPS.

However, the vast majority of patients continued to have

positive opinions of the overall care that they received. The

degree of difference varied by medical specialty. Two spe-

cialties, oncology and ophthalmology, experienced a non-

significant decrease in overall patient satisfaction, but

remained very high in all time points. Three other medical

specialties, plastic surgery, pain medicine, and physical

medicine and rehabilitation, had Pre-COVID low overall

satisfaction questions top box results, and while they expe-

rienced a decrease, it was not statistically different from

baseline.

The use of telemedicine during the COVID-19 pandemic

represents a viable and necessary tool for continuing to

deliver care to patients who have been generally well

received by patients (7). During the pandemic, individual

medical specialties have examined how telemedicine has

changed patient satisfaction but comparison across special-

ties has not been done (8–10). There have also been previous

attempts to evaluate patient satisfaction with telemedicine

services in different outpatient settings prior to COVID-19

which, again, provided generally positive ratings (11–13). In

2016, the specialties that most frequently self-reported use of

telemedicine were radiology (39.5%), psychiatry (27.8%),

and cardiology (24.1%), while the specialties with the lowest

use were allergy and immunology (6.1%), gastroenterology

(7.9%), and obstetrics/gynecology (9.3%) (14). Studies have

identified a number of barriers to the widespread implemen-

tation of telemedicine before COVID-19 including a lack of

awareness by patients who telemedicine services were even

available and reluctance on the part of the patient and phy-

sician (4). Since the onset of COVID-19, our and others’ data

suggest that there is now an abundant awareness of this

technology and that it has been firmly embedded into the

health care landscape (3).

This study has several limitations. Similar questions from

2 unique surveys were used. The CG-CAHPS survey has

fewer possible responses than the Telemedicine Survey,

which could increase the chances of a “top box” score in the

CG-CAHPS survey. Given the relatively low response rate of

the telemedicine survey pre-COVID and the equally poor

response rate of CG-CAHPS post-COVID, meaningful com-

parison of agreement in the 2 instruments was not possible.

However, the language used in both survey questions to col-

lect information on overall satisfaction was similar enough to

provide insights. The language used in more granular ques-

tions of specific facets of patient care were markedly diver-

gent and the authors felt that reasonable comparisons could

not be made. Additionally, the incorporation of specific

patient comments may provide greater insight but these were

not captured in our dataset. As a retrospective study, it can

only describe associations but not causations. Individual

patient characteristics, such as age, gender, socioeconomic

status, education, could not be assessed and adjusted for the

given aggregate nature of the data.

In conclusion, the recent rise in the use of telemedicine

due to COVID-19 has allowed for safe health care delivery

with increased convenience and decreased risk of disease

transmission. Other benefits such as decreased cost and time

needed to receive medical care have also been previously

observed (4,7). Conversely, there are potentially dissatisfy-

ing qualities to telemedicine such as a lack of physical con-

tact between patient and provider and decreased nonverbal

communication. In general, patients surveyed with the Tele-

medicine Survey reported a high overall likelihood to rec-

ommend the practice which can be interpreted as high

satisfaction with the outpatient care they received. However,

many medical specialties experienced a decrease in

responses to questions that measure overall satisfaction

when pre-COVID CG-CAHPS measurements are compared

with the Telemedicine Survey. The relationship between

these 2 instruments will be the subject of ongoing research.

Additional research will also define more granular aspects of

patient satisfaction responses and identify areas that can be

improved upon, particularly to tease out if satisfaction is

directly related to telemedicine visits and what aspects

impact patient satisfaction.
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