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Abstract
Introduction: In order to assess patient experiences of teleme-
dicine, researchers and administrators use the net promoter
score (NPS), based on a likelihood to recommend (LTR) ques-
tion. However, there is reason to doubt validity of this metric
for this purpose. We assessed the degree to which the LTR
question reflects actual patient preferences about telemedicine.
Methods: Using data from a patient experience survey collected
in Spring 2020, we compared LTR responses to open comments.
Through content analysis, we transformed comments into cate-
gorical variables and used those variables in a multiple logistic
regression model to predict LTR responses. We also thematically
analyzed comments to further elucidate our results.
Results: Only about half the comments mentioned telemedi-
cine at all. Around 6% of comments were wholly incongruent
with LTR responses. In many comments, ideas about telemedi-
cine were semantically entangled with ideas about providers.
Our logistic regression found strong associations between sen-
timents expressed in comments and LTR responses. However,
comments about telemedicine were relatively poor predictors
for LTR compared to comments about the provider.

Discussion: NPS, which is included on many patient experi-
ence surveys used by health systems across the United States,
has limitations for use as a measure of the acceptability of
telemedicine for patients. Patients have more than telemedi-
cine in mind when responding to the LTR question, and rat-
ings conflate attitudes about providers, office policies, and
staff with the telemedicine modality. More direct measures
are necessary for meaningful research on the acceptability
and usability of telemedicine for patients.

Keywords: patient experience metric, net promoter score,
likelihood to recommend, acceptability of telemedicine,
survey validation

Introduction

A
fter the COVID-19 pandemic accelerated telemedi-
cine use across health systems,1,2 health systems
sought to evaluate how its continued use impacts
patient experience.3 The net promoter score (NPS)

is a leading performance metric used by health care executives
for strategy development and quality improvement initiatives.
Researchers have used NPS to evaluate the acceptability of a
variety of health care interventions, including e-Health4–8 and
telemedicine.9–18 One review found that NPS was the most
widely used measure of satisfaction for m-health.19 However,
there is cause to question its validity.

Prior to use in health care settings, NPS was developed in
business as an alternative to measuring customer/patient satis-
faction.20,21 Customers respond to a likelihood to recommend
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(LTR) question on a scale from 0 to 10. People responding with
a 9 or 10 are defined as “promoters,” 7 or 8 are “passives,” and
0–6 are “detractors.” NPS is calculated across groups by sub-
tracting percentage of detractors from percentage of promoters.

Use of NPS is debated among business scholars,22–24 but it
may be even less relevant in health care where lack of choices
and urgent need constrain customers.25–27 Validity studies
find that NPS is less informative and reliable than multi-item
satisfaction measures.28 The measure is overly sensitive to
patient panel compositions and modes of administration.25,29,30

The interpretability of responses is uncertain, particularly
across cultures and settings,31 and the NPS has been shown to
lack specificity.22,32,33

Before using NPS to evaluate telemedicine acceptability, we
wanted to assess the extent to which responses to an LTR ques-
tion on a patient experience survey following a telemedicine
encounter reflect attitudes about telemedicine. We inferred that
comments would reflect a patient’s state of mind when answer-
ing the LTR, so these comments could serve as a secondary mea-
sure of patient opinions that could be compared with ratings.

Methods
We used a mixed methods design to understand what LTR

is measuring. The approach involved triangulating LTR rat-
ings and qualitative comments. We used content analysis to
transform content from comments into categorical data,
which could be used in regression models to predict LTR
ratings. To better understand regression results, we used
inductive analysis to identify themes across comments,
including references to telemedicine, understandings of the
survey, and entanglements between provider and telemedi-
cine comments.

The Maine Medical Center Institutional Review Board deter-
mined this study did not constitute human subjects research,
and survey respondents did not provide informed consent.

DATA COLLECTION
The LTR question was included on a survey (see Appen-

dix 1) conducted for our health system by a third party (NRC
Health) to get feedback relevant to telemedicine. Patients
completed the survey by phone (automated), email, or text
message following a telemedicine encounter. They answered
nine questions about their experience and then rated the fol-
lowing LTR question on a 0–10 scale: “How likely are you to
recommend this service to your family and friends?” A 10 is
“extremely likely,” whereas a 0 is “not at all likely.” Finally,
patients are given the opportunity to leave a comment.

SAMPLE
Our dataset included 5,148 encounters, from April until

June 2020, representing 5,022 unique patients. For analyses,

we excluded 2,874 encounters without comments. For
patients with multiple encounters, we included only the
patient’s most recent encounter, excluding 43 encounters.
The sample for these analyses (n = 2,231) is compared with
the larger sample in Table 1. The sample with comments is
slightly older, with a greater proportion of women, compared
with the larger sample. We do not believe these differences
affect our goal to understand the relationship between
responses to the LTR question and comments.

CONTENT ANALYSIS TABLE 2
We used content analysis, with MAXQDA� (Version

22.8.0), to transform comments into categorical data.34 We
developed a codebook following review of 100 comments
(see Table 2 for codebook). One code was used to identify
when telemedicine was mentioned in a comment, even
implicitly. Other codes captured instances in which partici-
pants either directed comments at the survey itself or left
comments that included no interpretable information.
Finally, we used object-valence codes to capture positive or
negative (e.g., reporting problems) valence and the object of
the valence, where applicable. Throughout the coding pro-
cess, M.K. used memoing to note broader patterns (themes)
not captured through other codes.

To avoid issues with unitization,35 we applied codes to
entire responses, which varied in length. Responses often
included mixed commentary on more than one topic, so
responses were given as many codes as were applicable. In
order to ensure codes were applied consistently and nonarbi-
trarily,36,37 we employed a codebook and checked intercoder
reliability. A second, novice coder (R.A.) was trained to use
the codebook and then blind-coded a subset of 249 comments.
Coding decisions were compared using Cohen’s Kappa, with a
preset threshold of kappa = 0.7. For all codes, except the Pro-
vider Negative code, kappa exceeded the threshold, the mini-
mum being kappa = 0.78. Given the infrequency of Provider
Negative code application (used 34 times across 2231 com-
ments), we used the negotiated coding procedure to review
this specific code.35,38

MULTIPLE LOGISTIC REGRESSION
We assigned binomial predictor variables based on appli-

cations of each content analysis code. The variables were
Telehealth Positive, Provider Positive, Staff/Office Positive,
Telehealth Negative, Provider Negative, and Staff/Office
Negative.

To test whether positive comments about telemedicine
would predict Promoter Ratings better than other comments,
we used a logistic regression to produce odds ratios. All six
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individual variables were significant with bivariate modeling,
so all six variables were included in the final multiple logistic
model.

We used LTR responses to create a binomial outcome vari-
able. Because the LTR ratings were heavily skewed toward
recommending (1,813 patients gave ratings of 9 or 10, 266
gave ratings of 7 or 8, and 152 gave ratings of 6 or lower), we
combined “passives” and “detractors,” converting LTR ratings
into a binary outcome: “promoter” (rating 9–10) or “nonpro-
moters” (rating 0–8).

The quantitative analysis was conducted using R Version
3.5.1.

Results
Of 2,231 comments, 64 comprised uninterpretable or no

information. Fourteen were solely about the survey,
including to report errors or confusion. The remaining
2,153 comments included information related to patient
experience.

PATIENT COMMENTARY DOES NOT FOCUS
ON TELEMEDICINE

Though the survey was conceived to elicit patient feedback
on telemedicine, only 50.0% of comments mentioned teleme-
dicine (explicitly or implicitly), and only 46.3% included a
positive or negative comment about telemedicine. In contrast,
53.1% of comments included either a positive or a negative
comment about providers. In some cases, comments sug-
gested that patients believed the survey was about the
provider:

This was my first experience with [Doctor] and she was excep-
tional. I find it disturbing that you do not have enough faith in
your own medical staff and you think I do not have the tools to
find a way to communicate my feelings if I found I had a bad
experience.

Others indicated confusion about what opinions the survey
was trying to elicit:

What kind of question is this? “How likely would you be to rec-
ommend this service to your family and friends?” you had ques-
tions regarding [Doctor], is this about using telemed?

These comments, and the relative infrequency of com-
ments about telemedicine, suggest that many participants are
thinking about other topics than telemedicine when they
responded to the LTR question.

INCONGRUENCE BETWEEN THE LTR AND COMMENTS
LTR ratings were sometimes incongruent with telemedicine-

related comments. About 7.1% of promoters expressed a

Table 1. Characteristics of Sample

CHARACTERISTIC
COMMENTER,
N = 2,231

OVERALL,
N = 5,022

Age-group

12 and under 11 (0.5%)a 149 (3.0%)

18–44 271 (12%) 826 (16%)

45–64 712 (32%) 1,588 (32%)

65–79 1,048 (47%) 2,063 (41%)

80 and over 189 (8.5%) 396 (7.9%)

Sex

Female 1,327 (59%) 2,914 (58%)

Male 904 (41%) 2,106 (42%)

Unknown 0 2

Ethnicity

Non-Hispanic 2,187 (99%) 4,911 (99%)

Hispanic or Other 23 (1.0%) 47 (0.9%)

Unknown 21 64

Race

White or Caucasian 2,141 (97%) 4,795 (97%)

Non-White 60 (2.7%) 159 (3.2%)

Unknown 30 68

Medicaid

Yes 102 (4.6%) 318 (6.3%)

No 2,129 (95%) 4,704 (94%)

Rurality

Metro 830 (39%) 1,841 (39%)

Large rural 623 (30%) 1,482 (31%)

Small or isolated rural 656 (31%) 1,442 (30%)

Unknown 122 257

Existing patient

Yes 2,108 (94%) 4,713 (94%)

No 123 (5.5%) 309 (6.2%)

Physician specialty

Primary 1,138 (54%) 2,424 (51%)

Medical 828 (39%) 1,992 (42%)

Surgical 142 (6.7%) 310 (6.6%)

Unknown 123 296

an(%)
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problem with or distaste for telemedicine without saying any-
thing positive about it. The following comment was left after
responding with “10”:

I understand the reason for this Zoom call and I’m fine with this
appointment. I would prefer to actually be in the doctor’s office
and I hope Zoom does not become the norm for doctor’s
appointments.

Meanwhile, 5.3% of “Detractors” were positive about tele-
medicine and said nothing negative about it. For example, a
respondent who gave a “5” on LTR said:

Grateful for the opportunity to visit a provider without taking
any risks at this time. Also the convenience of not dealing with
the 45 minute drive helps to relieve additional stress.

Altogether, 6.1% of respondents gave opinions of teleme-
dicine incongruent with their LTR ratings—either promoters
expressing problems with telemedicine (and nothing positive)
or detractors only expressing positivity about telemedicine.

For comparison, LTR ratings were only incongruent with
1.3% of commentary about providers.

ENTANGLED IDEAS ABOUT PROVIDERS
AND TELEMEDICINE

Patient telemedicine comments often overlapped with
comments about providers. Many patients qualified their
assessment of telemedicine based on the provider:

[Doctor]. . . does an excellent job balancing the use of technology
with connecting with the patient.

Familiarity with a provider prior to telemedicine made the
technology more acceptable to some patients:

I have been with [Doctor] for many years so I am comfortable
with him on line. A new doctor maybe not so much.

Some providers were able to overcome reluctance through
attention to patients’ discomfort:

Table 2. Codebook Used for Content Analysis

CODE DEFINITION

Telehealth mentioned Any allusion to the telemedicine format, including implicitly.

No information/Uninterpretable The comment cannot be given any other code.

Survey The comment references the survey itself, including to report an error or confusion.

Positive Any comment that is positive, but which is not clearly attributed to the provider, the format of serv-
ice provision, or something else specific. Comments about the “visit” or the “appointment” would
also go here unless a more specific code applies.

Provider positive The comment refers to the provider or a quality of the provider in a positive way. If an unidentified
person is mentioned in reference to the positive statement, then it should be assumed to apply to
the provider unless otherwise stated (e.g., a staff member).

Telehealth positive The comment refers to the format or nature of the visit as being telemedicine, and assesses it in a
positive way. The pronouns “it” or “that” can be assumed in certain contexts to refer to the format,
as can “experience.”

Staff positive The comment refers to a staff member or the office generally in a positive way.

Provider negative Any statement that refers to or reports a problem or issue that was caused by the provider or sug-
gested to be the responsibility of the provider, based on the respondent’s perspective.

TH negative Any statement that refers to or reports a problem or issue related to the telemedicine format of the
visit. Do not include statements about how telemedicine is new, different, strange or otherwise
novel, but which do not report a negative impression of telemedicine (e.g., “I wasn’t sure about
meeting my doctor on Zoom...”).

Other negative Any statement that refers to or reports a problem or issue, which is not about the provider, the for-
mat of the appointment, or the office/staff. This includes health issues, issues with medication, or
anything else which does not seem to place responsibility with the provider, the staff/office, or the
format.

Staff negative Any issue/problem that refers to the staff or office/clinic specifically. Include issues with transferring
records, being able to setup appointments, getting follow-up calls from office, appointment starting
late (unless provider is blamed), etc.

KOHUT ET AL.
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It was a little weird but [Doctor] made it very comfortable.

Other patients referenced provider skills and proficiency
using telemedicine technology:

I realize that there might be circumstances in which a virtual
visit with a medical professional might not work, but in my case,
it worked very well. [Doctor] made very good use of the Zoom
platform.

Patients with positive experiences mentioned the provider
competence and ability to effectively navigate telemedicine.
Conversely, negative experiences with telemedicine resulted
from providers being unfamiliar with the technology:

My suggestion is to get more organized before you do this again
to an unknowing person. THE WHOLE meeting was very
frustrating.

These comments suggest that patients’ perceptions of tele-
medicine are difficult to disentangle from perceptions of the
providers and offices using them.

DO COMMENTS PREDICT PROMOTER RESPONSES?
RESULTS OF MULTIPLE LOGISTIC REGRESSION

If the LTR question is a reliable measure of patient opinions
about telemedicine, we would expect that the strongest pre-
dictor of LTR rating would be positive or negative comments
about telemedicine and that comments about other topics
would be less predictive.

Our analysis found that there were significant associa-
tions between content in comments and the patient LTR rat-
ing. Positive comments, whether about the provider, staff,
or telemedicine, correlated with being a promoter, while
negative comments correlated with lower likelihoods of
being a promoter, in both the bivariate and multivariate
logistic models. Fig. 1 plots odds ratios on a logarithmic
scale to allow readers to visually compare strength of asso-
ciations, both positive and negative.

As can be seen overall, negative comments were more
strongly associated with promoter status than positive com-
ments. The strongest predictor for being a promoter was
whether a respondent made negative comments about the
provider. Our bivariate logistic regression yielded an odds
ratio of 0.036, meaning that if the patient gave a negative
comment about a provider, they were nearly 28 times as
likely to be a nonpromoter (p < 0.001). A multivariate analy-
sis, which controlled for all six comment variables, yielded
an identical odds ratio of 0.036.

The weakest association was between positive comments
about telemedicine and being a promoter. The bivariate
analysis odds ratio of 1.738 indicated that if the patient
made a positive comment about telemedicine in general,

they were about 1.7 times more likely to be a promoter (p <
0.001). The multivariate analysis produced an odds ratio of
1.975.

Discussion
Because the open comment question immediately follows

the LTR question, patient comments should be consistent
with LTR ratings, and yet we identified some incongruence.
We found that NPS reflects experiences during medical
encounters, but responses to the LTR question are nonspe-
cific, biased toward providers and away from the telemedi-
cine modality. Based on the qualitative comments, some
patients understood the questions to be focused on telemedi-
cine, while others may have understood it to be about the
provider or medical office.

Thus, patients may be miscategorized as promoters while
harboring negative attitudes about telemedicine, or detractors
while feeling positive about it. Finally, LTR ratings were bet-
ter predicted by comments about providers or staff than com-
ments about telemedicine.

Previous research has also identified similar issues in terms
of specificity and interpretability of NPS.25,28,29,33 Providers
appear to play as strong a role for LTR ratings as with other
satisfaction measures.39 We agree with previous assessments
that found NPS to be helpful only in combination with deeper
qualitative data.40

These results suggest that NPS scores should be interpreted
cautiously, understanding that LTR responses are based on
multiple considerations that vary across patients, clinical set-
tings, and points in time. Respondents will interpret the LTR
prompt differently and may not consider telemedicine in their
ratings. We echo previous research in observing that teleme-
dicine as a modality is difficult to separate from the providers
and staff who employ the technology.6 Patient comments
about telemedicine were nearly always framed in relation to
its skillful or inept deployment. Thus, poor patient experience
with telemedicine may be improved with strategic and effec-
tive telemedicine usage coupled with robust training and sup-
port for health care professionals in optimizing telemedicine
encounters.

LIMITATIONS
Many patients referenced the COVID-19 pandemic in their

comments, noting that telemedicine was preferable for avoid-
ing infection. While recognizing the impact of the pandemic
context on the acceptability of telemedicine, we see no reason
to believe it impacted the relationship between NPS responses
and comments.

NPS AND PATIENT OPINIONS OF TELEMEDICINE
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Elements of the survey design—for example, switching
from a 4-point to a 10-point scale—made respondent errors
on LTR rating more likely. Comments confirmed that some
“detractors” were misidentified based on such errors (e.g.,
accidentally entering 1 rather than 10). Notably, the LTR
prompt ambiguously uses the term “this service” to refer to
the telemedicine modality, which may have contributed to
respondent confusion.

As elsewhere observed,10 the vast majority of respondents
on the survey were promoters. This pattern suggests a posi-
tivity bias,41 and creates a highly skewed distribution, violat-
ing the assumptions of many statistical models. This
distribution limited possible analyses and should be consid-
ered a more general limitation of LTR response data.

RECOMMENDATIONS
These results imply several recommendations to improve

the utility of patient surveys with regard to telemedicine.
First, improvements to the design of the survey noted above
would likely have produced more reliable results. Second, a
separate measure of likelihood of recommending the provider
could accompany this question to allow for contrast between
opinions about the service modality and the provider. Finally,
qualitative responses, while more time-consuming to ana-
lyze, offer more direct expression of patient experience than
NPS and should be utilized when possible.

Conclusions
NPS, which is included on many patient experience surveys

used by health systems across the world, has limitations for use
as a measure of acceptability of telemedicine for patients.
Patients have more than telemedicine in mind when responding
to the LTR question, and ratings conflate attitudes about pro-
viders, office policies, and staff with the telemedicine modality.
More direct measures are necessary for meaningful research on
the acceptability and usability of telemedicine for patients.
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Appendix 1

Table A1. NRC Patient Satisfaction Survey for Telehealth Encounters

QUESTION TEXT QUESTION SCALE

Were you able to talk to a care provider in a timely manner? (1) No, (2) Yes somewhat, (3) Yes mostly, (4) Yes definitely

Was this method of connecting with a care provider easy to use? (1) No, (2) Yes somewhat, (3) Yes mostly, (4) Yes definitely

Was the quality of the video or call good enough? (1) No, (2) Yes somewhat, (3) Yes mostly, (4) Yes definitely

Did the care provider give you enough information? (1) No, (2) Yes somewhat, (3) Yes mostly, (4) Yes definitely

Did the care provider listen carefully to you? (1) No, (2) Yes somewhat, (3) Yes mostly, (4) Yes definitely

Did you trust the care provider? (1) No, (2) Yes somewhat, (3) Yes mostly, (4) Yes definitely

Did the care provider seem to know your medical history? (1) No, (2) Yes somewhat, (3) Yes mostly, (4) Yes definitely

Did you know what to do if you had more questions afterwards? (1) No, (2) Yes somewhat, (3) Yes mostly, (4) Yes definitely

Where would you have gone, if this service was not available? Emergency Dept, Walk in UC, Primary Care Provider, Opt for no care, other

For this question, please listen very carefully as you will be using a scale from 0 to
10 and it is very important that we get an accurate response from you.

How likely would you be to recommend this service to your family and friends? Likely 0–10

What else would you like to say about your experience? Open Question
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