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Abstract

Purpose To study patient satisfaction with new patient telehealth visits in a reproductive endocrinology and infertility (REI)
office.

Methods A cross-sectional study in a university-based fertility clinic was completed including all new patients seen via
telehealth between March 1, 2021, and August 19, 2021. Primary outcomes were perceived patient satisfaction, access, and
preferences to telehealth visits.

Results A total of 351 participants were contacted, 61.8% (n=217) agreed to participate in the study, and 28.8% (n=101)
completed the survey. There were no significant differences in age, BMI, distance from clinic, or length of infertility with
response to survey. Ninety-three percent of responders would use telehealth services again and were satisfied with the tel-
ehealth system. Telehealth improved access to healthcare for 88% and travel time for 96%. The median distance from clinic
was 24 miles, and there was no significance difference in preference for telehealth visits over in person visits (p=0.696).
Conclusions In the era of COVID-19, healthcare implementation has dramatically changed with a drastic increase in tel-
ehealth services. Based on our survey, majority of patients were satisfied with telehealth visits and believed it saved travel time
while improving access to REI care. Despite no differences in patient preference for in person versus telehealth depending
on their distance from clinic, this is reassuring because patients are satisfied with telehealth for reasons other than distance
from clinic.
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Introduction

Telehealth’s long-standing history was first described in
the Lancet in 1879 which discussed using a telephone to
decrease office visits [1]. Healthcare has irrefutably changed
due to the COVID-19 pandemic, and, with the pandemic,
many of the barriers to telehealth’s expansion were both
temporarily and, in some cases, permanently lifted. The
declaration of a public health emergency (PHE) and pass-
ing of the Coronavirus Preparedness and Response Supple-
mental Appropriations Act and subsequent Coronavirus Aid,
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Relief and Economic Security Act (CARES Act) in the early
pandemic expanded reimbursement of telehealth services
which had not been previously done. These changes to the
telehealth structure and billing have made it an accessible
way to deliver specialty care [2]. According to the CDC,
from July to October 2021, 20% of all US citizens had a tel-
ehealth appointment in the last 4 weeks which demonstrates
significant use of these services [3].

Fertility workup differs from most office visits because
a typical consultation lasts over 45 min and involves an
extensive history and review of systems of the individual
or couple [4]. Fertility counseling is complex, and its suc-
cess relies on establishing a good relationship between
the physician and patient. Poor access to fertility services
can hinder the patient-physician connection, and lower
socioeconomic status as well as lack of fertility insurance
coverage can decrease treatment access and success [35, 6].
To better understand health delivery and policy, research-
ers out of University of Wisconsin-Madison refined and
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validated data from the 2009-2013 US Census American
Community Survey data to create the Area Deprivation
Index (ADI) [7]. The ADI can help to represent socioeco-
nomic status (SES) depending on geographic location with
a higher number (from O to 100) indicating higher disad-
vantage. The ADI has been previously used to compare
trait differences in patients undergoing telehealth versus
in person visits in a fertility practice [8].

Although telehealth access is more widespread, there
is a paucity of data about patient preferences of visit type
in specialty clinics, specifically in REI practices. The
Fertility and Reproductive Medicine Center at Wash-
ington University School of Medicine/Barnes Jewish
Hospital allows patients to choose telehealth versus in
person visits; however, patients are encouraged to have
telehealth visits. Currently 95% of our new patient con-
sults and return follow-up counseling visits have been via
telehealth since April 2020. Investigating patient prefer-
ences to this change in practice and overall patient satis-
faction is important to improve patient care moving for-
ward. Therefore, our primary aim was to evaluate patient
satisfaction with new patient telehealth visits in a REI
academic practice.

Materials and methods
Study design and patients

This study was approved by the St. Louis Institutional
Review Board (IRB) at Washington University School of
Medicine. We conducted a cross sectional study involv-
ing all new patient visits at Washington University’s REI
clinic from March 1st to August 19th, 2021. Study eligibil-
ity criteria included any new consult at our office which
included those for infertility or non-infertility indications
such as recurrent pregnancy loss, PCOS, or Mullerian
anomalies. Patients must also be English speaking and
can provide informed consent. Exclusion criteria included
patients who requested in person visits and required an
interpreter at time of consult.

Any potential patient who had a telehealth visit dur-
ing this time and met inclusion criteria was called within
2 weeks of their appointment and verbally consented by
telephone to participate in the study. If they agreed to par-
ticipate, a link to the one-time online survey was sent to
the patient’s email address. If the patient did not agree to
participate, the patient was not contacted further. If the
patient did not answer, one subsequent call was done and if
still no answer, the patient was not contacted again. Survey
data collection and management were done using REDCap
electronic data capture tools.
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Measures

The 25-question survey included a modified telehealth usa-
bility questionnaire (TUQ) survey, a previously published
tool to evaluate usability and quality of telehealth interac-
tions, along with REI-specific questions [9]. The TUQ sur-
vey is a comprehensive questionnaire evaluating multiple
utility and usability factors of telehealth visits and has been
rigorously validated and previously used in other studies
[10, 11]. The six categories of 3—4 questions were useful-
ness, ease of use and learnability, interface quality, interac-
tion quality, reliability, and satisfaction and future use. Five
questions were removed or modified from the TUQ survey
to reduce survey length because nine additional questions
were added specific to the REI office with three new cat-
egories — follow-up, comfort level, and trainees. Added
categories gaged patient understanding of the follow-up
plan and their comfort level discussing sensitive manners
via telehealth, potentially with trainees (medical students,
residents, and fellows). The full survey can be found in sup-
plemental Table 1.

Statistical analysis

All data was analyzed using IBM SPSS v28.0 software (IBM
Corp., Armonk, NY, USA). Univariate associations between
those that did and did not complete the survey were assessed
by chi square or Fisher’s exact tests for categorical variables
and #-test or Mann—Whitney U-tests for continuous variables
depending on if data was parametric or non-parametric,
respectively.

P values < 0.05 were considered statistically significant.
Survey results were considered a categorical data and not
ordinal data given the data was skewed toward one side.

Results
Patient characteristics

A total of 351 participants were contacted between March
Ist and August 19th, 2021, and 217 (61.8%) verbally agreed
to participate in the study, and, of those, 101 (46.5%) com-
pleted the survey. Five surveys were excluded because the
same patient filled out the survey twice. Table 1 demon-
strates patient characteristics in those who did and did not
complete the survey. All demographic data was similar
between groups except for length of infertility at presen-
tation, those that took the survey had a median infertility
length of 12 months compared to 23 months in those who
did not complete the survey (P <0.001). However, age, race/
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Table 1 Patient characteristics
in those who did and did not

Took survey (n=101)

Did not take survey Unadjusted P-value

(n=250)
complete the survey

Mean age 32.8+5.2 334455 0.341
Age quartiles 0.885
<29 26 (25.7) 63 (25.2)
30-33 30 (29.7) 65 (26.0)
34-37 22 (21.8) 59 (23.6)
>37 23 (22.8) 63 (25.2)
Race 0.259
White 77 (76.2) 180 (72.0)
African American 13 (12.9) 27 (10.8)
Asian 7(6.9) 15 (6.0)
Other 0(0.0) 52.0)
Unknown 4(4.0) 23 (9.2)
Ethnicity 0.211
Hispanic 5(5.0) 5(2.0)
Non-Hispanic 90 (89.1) 216 (86.4)
Unknown 6(5.9) 29 (11.6)
Nulligravid 57 (56.4) 130 (52.0) 0.451
Nulliparous 99 (98.0) 240 (96.0) 0.346
BMI 29.6 (24.9-35.7) 27.2 (22.7-35.7) 0.167
Length of Infertility 12 (0-24) 23 (7.8-36.0) <0.001
Distance to clinic, miles 24.0 (7.9-87.9) 22.2 (6.8-83.0) 0.465
National area deprivation 50 (35.0-69.5) 52 (33.0-68.0) 0.986

index, percentile

Categorical data are represented as n (%), and continuous variables are represented as mean standard devia-
tion or median (interquartile range) for skewed distribution

ethnicity, distance from clinic, and the national and state
area deprivation scores were not significantly different
between groups.

Survey responses

For ease of describing the data, if a patient responded
“agree” to “strongly agree” to the questions, then it was a
positive response; if they responded “no opinion,” then it
was a neutral response; and if they responded “disagree” or
“strongly disagree,” then it was a negative response. Please
see supplemental table 2 for complete responses.

In the 101 patient surveys, 93% of respondents felt com-
fortable communicating with the clinician and were overall
satisfied with the system. Only 3% were neutral and 3% were
negative toward the system. Telehealth improved access to
healthcare for 88% of respondents and travel time for 96%.
Only 4% did not believe telehealth was an acceptable way
to receive healthcare services. For interface and interaction
quality, 93% thought the system was pleasant and 84% liked
using the system. The system was simple and easy to under-
stand for 97% of participants. Ninety-three percent report
being able to effectively express themselves while on the
telehealth visits. However, 16% did not believe the system

could do everything they wanted it to do and did not like
using the system.

Of those REI-specific questions, 96% felt comfortable
discussing sensitive matters related to the visit via telehealth
and only 2% of respondents felt embarrassed during the visit.
Most patients felt comfortable with learners present, and
88% and 80% were comfortable with fellows and residents,
respectively. Twenty-eight percent of respondents report
they would prefer future appointments to only be with the
providers they are scheduled with and 30.4% had a neutral
opinion.

For reliability of the system, 68% of respondents said they
believe the telehealth system is the same as in-person visits.
Ninety-three percent would use telehealth services again and
only 3% said they would not use it again. For follow-up, 61%
would prefer telehealth visits over in-person, while 21% had
no opinion and 18% would prefer in-person visits.

A post hoc analysis was done to evaluate if there were
differences in responses at a higher or lower age than the
mean (32.8 years old) and closer or further from the median
distance from clinic (24.0 miles). As demonstrated in
Fig. 1, there was no significant difference on patient per-
ception of telehealth being the same as in person at ages
above and below the mean. When dividing the patients based
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Fig. 1 Bar graph demonstrating
response to the question “Are
telehealth visits the same as in
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on median distance from clinic, there was no difference in
patient preference for telehealth visits over in person visits
(Fig. 2).

Discussion

Overall, our findings suggest patients are satisfied with tel-
ehealth, and its implementation has saved our respondents’
time and improved their access to care. There were no dif-
ferences in respondents who did and did not take the survey
except for length of infertility which demonstrates a diverse
group. We speculate that those with a longer infertility jour-
ney may be less interested in volunteer research surveys or
are coming for a second opinion and may have already expe-
rienced telehealth visits so did not feel they would add to the
survey. Even after post hoc analysis comparing different age
groups and geographic distances, patients were still overall
satisfied with telehealth.

Fig.2 Bar graph demonstrat-
ing response to question “are
telehealth visits preferable to in
person visits?”” based on median -
distance from the clinic
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One consideration is that patients had similar satisfac-
tion rates independent if they lived closer to or further from
the median distance from clinic. We believe this demon-
strates telehealth having qualities fertility patients might
find appealing other than simply obtaining healthcare access
and saving time. For example, patients have less commuter
stress, more location independence, and can more easily
include a significant other in the consultation. Patients,
especially those living in rural areas, have more freedom
in their visits and flexibility with other responsibilities,
such as work or childcare. Also, a concern for telehealth in
REI is the lack of establishing good connections to discuss
sensitive subjects; however, with telehealth, patients can
choose an environment where they feel safe and comfort-
able instead of an often-unfamiliar office setting. Remote
work has been shown to decrease physiological and physical
stress responses [12] so telehealth for fertility care stands
to better improve mental health during the fertility journey.
This is especially important for our population given that

Bar graph of response to survey based on median distance to clinc

P=0.696
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Ramezanzadeh et al. demonstrated in a cohort of 370 women
undergoing fertility treatment, 86.8% had anxiety and 40.8%
had depression [13]. Standardization of telehealth may be
one tool used to ameliorate the physical and physiological
burden of undergoing fertility care.

This study fulfills an increasing need to describe patient
satisfaction of telehealth within the REI field. As part of the
ASRM strategic plan for 2014-2019, a focus was on “access
to care” because an estimated 39.6% of the US population
has limited ART access [14, 15]. Telehealth can facilitate
access to care [8]; however, with this survey, we demon-
strated an arguably more important point: patients are satis-
fied with telehealth and preferred it in most cases. Currently
30 states have parity laws which ensure health insurance
companies have equivalent reimbursement for in-person and
telehealth services. At time of this writing, a temporary PHE
is still in place and was renewed April 2022; however, if and
when this act is eventually lifted, there is the potential for a
back shift in many of the policies that improved telehealth
access. For this reason, many societies have supported leg-
islative changes to solidify the use of telehealth in stand-
ard medical practice. The American College of Obstetrics
and Gynecology (ACOG) has supported telehealth with
its release of committee opinions to help guide telehealth
implantation [16] and both ACOG and the American Medi-
cal Association (AMA) have issued statements advocating
to ensure expanded coverage with telehealth continues once
the PHE is lifted. Continued support for this expansion is
necessary to have adequate coverage and reimbursement
by insurance companies so practices can continue to offer
patient-centered telehealth services.

The REI field would benefit from expansion of telehealth
due to the nature of its practice patterns. A Spanish study
demonstrated that telehealth could reduce time to infertil-
ity treatment and indirectly increase the number of patients
treated in a given time [17]. Because REI patients often need
to be in a specific phase of the menstrual cycle for workup,
it is beneficial to have a new-patient telehealth visit and then
the patient can more efficiently travel to the office in the
appropriate phase for workup and testing. Although this
study investigates only new patient visits, telehealth is also
helpful for follow-up visits which predominately discusses
treatment outcomes and next steps which do not need to be
in-person. Although some visits will have to be in-person
to complete diagnostic workup and exams, visits which do
not require these services can be performed by telehealth.

This study does have several limitations. First, surveys
were done at a single Midwest institution which may not
be generalizable to other geographic regions. Second, all
patients are encouraged to have telehealth appointments;
however, randomization of telehealth versus in-person vis-
its may better evaluate patient satisfaction. Thirdly, there is
risk of bias related to patient surveys including sampling

bias, response bias, and order bias. We attempted to alle-
viate bias by including every new patient and the survey
could only be submitted if all questions were answered so
there are no missing variables. Finally, telehealth theo-
retically could provide an opportunity to improve access,
comfort, and convenience for non-English speaking
patients; however, during the pandemic, this population
was less likely to access care and complete telehealth visits
[18]. While excluding non-English speakers was a limita-
tion in our study, we note that telehealth could support this
population, and this should be an area of future research.
The strengths of our study included using a previously
validated TUQ survey with addition of questions specific
to fertility care which provides unique subject matter. To
our knowledge, this is the first study evaluating patient
satisfaction with telehealth fertility visits.

Conclusion

Healthcare delivery has dramatically changed due to
COVID-19, particularly among those seeking fertility
care. Our specialty was already seeing a movement toward
increased telehealth utilization but questions lingered about
patient satisfaction. Our study addresses these questions
about patient satisfaction by demonstrating that most fertil-
ity patients were satisfied with telehealth visits. Given there
were no differences in satisfaction and access to services
between those further than and closer to the median clinic
distance, telehealth has qualities patients find appealing
besides obtaining access and saved time. Patient satisfac-
tion surveys demonstrate feasibility and non-inferiority of
telehealth services for new patient visits. We conclude that
telehealth is a valuable and popular tool to provide medical
care and reimbursement by insurance companies and its use
should continue in the future. Future directions on this sub-
ject would include randomizing patients to in-person versus
telehealth to better compare satisfaction and adding more
centers to increase geographic generalizability.
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