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Abstract
Purpose  To evaluate patient satisfaction using telehealth for fertility care.
Methods  Cross-sectional survey using the validated telehealth usability questionnaire (TUQ) distributed nationally via fer-
tility advocacy groups of fertility patients aged ≥ 18 years with self-reported use of telehealth for care. Patient satisfaction 
of telehealth for fertility care as determined by the TUQ questionnaire. The survey also included questions about telehealth 
related to usefulness, ease of use, effectiveness, reliability, and the option for patients to add open-ended comments related 
to their experiences using telehealth for fertility care.
Results  A total of 81 fertility patients completed the survey. Patients reported high rates of satisfaction (81.4%) with 
telehealth in areas of usefulness, ease of use, effectiveness, reliability, and satisfaction. However, many patients (60.5%) 
expressed a preference for in-person visits for their initial visit while the acceptability of telehealth increased for follow-up 
visits. Negative themes from respondent comments address that telehealth visits felt more impersonal and rushed.
Conclusion  Fertility patients reported high satisfaction using telehealth for care. Patients still preferred in-person visits for 
initial consultations. For follow-up visits, most respondents favored telehealth or had no preference. Incorporation of tel-
ehealth in fertility practices should continue though it may be helpful for patients to be given options for visit types.

Keywords  Telehealth · Patient satisfaction · Fertility · Perspectives

Introduction

The COVID-19 pandemic changed the landscape of health-
care delivery. Prior to the pandemic, telehealth had been 
trialed in a variety of healthcare fields but its practical, wide-
spread use was limited due to reimbursement, regulation, 
and technology barriers along with lower patient and clini-
cian acceptance [1]. Research conducted during the pan-
demic shows acceptance of telehealth has increased among 

patients [2-5]. Telehealth use across all outpatient healthcare 
visits has stabilized to 17% from its peak of 32% in April 
2020 [6]. It is clear that telehealth is here to stay and is an 
important part of our field’s future [7, 8]. But data on its 
ideal use for fertility care is just starting to accumulate.

Since the pandemic, specialties such as obstetrics and 
rehabilitation medicine have integrated telehealth with over-
all positive patient experiences [9, 10]. But seeking care 
for infertility is a uniquely personal journey, and under-
standing this specific patient population’s attitudes toward 
telehealth is critical. One key aspect is understanding the 
effect of telehealth on patient satisfaction [2]. Available data 
indicates mixed perspectives from fertility patients toward 
telehealth. In the Netherlands, one study found that while 
telehealth was rated as a good alternative to in-person vis-
its during the pandemic, only half of respondents described 
telehealth as a good replacement [11]. While in the USA 
at a single academic fertility center, patients reported high 
overall patient satisfaction and willingness to use telehealth 
again [4]. Conversely, at another academic fertility center, 
in a study mainly to investigate on fertility patients’ qual-
ity of life during COVID-19, patients reported low patient 
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satisfaction with telehealth (<10%), and less than half of 
patients reported willingness to use telehealth again [12]. 
Both studies were limited in respondent size (101 and 66 
respondents, respectively) [4, 12] and investigated patients 
confined to a single, urban fertility center.

Thus, more information is needed to ascertain factors 
from across the USA that influence fertility patient satis-
faction and identify areas for improvement to critically 
understand telehealth’s role in fertility care. We aimed to 
evaluate a broad group of fertility patients to assess satisfac-
tion toward telehealth visits through a nationally distributed 
survey using the validated telehealth usability questionnaire 
(TUQ) [13].

Materials and methods

A cross-sectional, anonymous web-based survey was dis-
tributed to national infertility patient groups between Feb-
ruary 1st and April 31st, 2021. The survey was dissemi-
nated electronically through infertility advocacy groups to 
reach a wide-ranging, national sample of fertility patients 
which included posts on the national RESOLVE website, 
RESOLVE social media pages, RESOLVE New England 
social media pages, and email distribution through Colorado 
Fertility Advocates. RESOLVE is the National Infertility 
Association that participates in patient advocacy and offers 
support groups to patients. Given survey distribution meth-
ods, the number of patients who viewed the survey but chose 
not to respond is unknown.

Survey creation

The survey consisted of the validated Telehealth Usability 
Questionnaire (TUQ) administered in English [13]. The 
TUQ consists of 21 questions that address the usability of 
telehealth systems intended for either patients or clinicians. 
The TUQ was chosen to assess patient satisfaction based on 
a review of the literature to identify validated tools and its 
internal reliability [13, 14]. The questionnaire comprehen-
sively covers telehealth usability factors such as usefulness, 
ease of use, effectiveness, reliability, and satisfaction [13]. 
The TUQ was created from existing validated telehealth 
questionnaires with robust content validity [13]. The TUQ 
does not generate a scoring system. Therefore, we assigned 
the TUQ question regarding overall satisfaction using tel-
ehealth as the primary outcome. Responses were assessed 
using a 7-point Likert scale (1: strongly disagree; 2: disa-
gree; 3: somewhat disagree; 4: neutral; 5: somewhat agree; 
6: agree; 7: strongly agree). Additional questions to the sur-
vey included demographic information, infertility treatment 
history, and future visit type preference. General free text 
comments regarding telehealth for fertility care were also 

solicited. A copy of the survey is available at https://​redcap.​
ucden​ver.​edu/​surve​ys/?s=​YEYPM​TLWFT​PDEPMC. This 
study was deemed exempt by the Colorado Multiple Insti-
tutional Review Board.

Inclusion criteria were any respondent who self-reported 
previously using telehealth for fertility care, ≥18 years old, 
and lived in the USA. Respondents who started but did not 
complete the survey were excluded from analysis. Though 
the survey was answered anonymously, an individualized, 
nonidentifying respondent code using the respondent birth 
year and last four digits of their phone number was generated 
to discourage repeated survey entry. There was no incentive 
for participation.

Study data were collected and managed using REDCap 
(Research Electronic Data Capture) tools hosted at the Uni-
versity of Colorado. REDCap is a secure, web-based soft-
ware platform designed to support data capture for research 
studies, providing (1) an intuitive interface for validated 
data capture, (2) audit trails for tracking data manipulation 
and export procedures, (3) automated export procedures for 
seamless data downloads to common statistical packages, 
and (4) procedures for data integration and interoperability 
with external sources [15].

Statistical analysis

Descriptive statistics were used to characterize the study 
population and summarize patient responses to items in the 
TUQ. Using the primary outcome statement in the TUQ, 
“Overall, I am satisfied with the telehealth system,” respond-
ents were defined as “satisfied” (Likert score 5–7) or “neu-
tral/unsatisfied” (Likert score 1–4). We compared character-
istics of participants who were satisfied with the telehealth 
system to those who were not using appropriate bivariate 
statistics including t-tests or non-parametric equivalents for 
continuous variables and chi-squared and Fisher’s exact tests 
for dichotomous and categorical variables. SAS 9.4 software 
was used for analysis. Qualitative comments were grouped 
by theme using the TUQ categories: usefulness, visit quality, 
reliability, satisfaction, and future use.

Results

Number of respondents and demographics

A total of 115 respondents initiated the survey, with 81 
respondents completing the full survey. The 81 completed 
surveys were included for analysis, and respondent demo-
graphics are listed in Table 1. All respondents were female. 
The mean age of respondents was 35.9 years old (standard 
deviation ± 4.1). Most respondents were Caucasian (77.8%), 
with an income of >$100,000 per year (76.5%). Respondents 

https://redcap.ucdenver.edu/surveys/?s=YEYPMTLWFTPDEPMC
https://redcap.ucdenver.edu/surveys/?s=YEYPMTLWFTPDEPMC
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Table 1   Demographics of 
survey respondents (total N=81)

α Non-continental states: n=0
β Northeast: Maine, Vermont, New Hampshire, Massachusetts, New York, Connecticut, Rhode Island, New 
Jersey, Pennsylvania. Southeast: Delaware, Maryland, West Virginia, Virginia, Kentucky, North Caro-
lina, South Carolina, Tennessee, Arkansas, Louisiana, Mississippi, Alabama, Georgia, Florida. Midwest: 
Ohio, Michigan, Indiana, Illinois, Wisconsin, Missouri, Iowa, Minnesota, North Dakota, South Dakota, 
Nebraska, Kansas. Pacific: Washington, Oregon, California. Southwest: Arizona, New Mexico, Texas, 
Oklahoma. Rocky Mountain: Montana, Idaho, Nevada, Wyoming, Utah, Colorado
a Satisfied defined as a Likert score ≥ 5 in response to survey statement, “overall, I am satisfied with the 
telehealth system”
b Neutral defined as a Likert score of 4, unsatisfied defined as ≤3 in response to survey statement, “overall, 
I am satisfied with the telehealth system”

Total (%) Satisfieda

N=66 (%)
Neutral/unsatisfiedb

N=15 (%)
p-value

Age group 0.58
  < 35 29 (35.8) 24 (36.4) 5 (33.3)
  35–37 26 (32.1) 23 (34.9) 3 (20.0)
  38–40 16 (19.8) 12 (18.2) 4 (26.7)
  41–42 5 (6.2) 4 (6.1) 1 (6.7)
  >42 5 (6.2) 3 (4.6) 2 (13.3)
Race and ethnicity 0.52
  Asian 7 (8.6) 5 (7.6) 2 (13.3)
  African American 1 (1.2) 1 (1.5) 0
  Hispanic or Latino 4 (4.9) 3 (4.6) 1 (6.7)
  Caucasian 63 (77.8) 53 (80.3) 10 (66.7)
  More than one race 2 (2.5) 2 (3.0) 0
  Declined to response 4 (4.9) 2 (3.0) 2 (13.3)
Household income 0.33
  ≤$100,000 per year 19 (23.5) 14 (21.2) 5 (33.3)
  >$100,000 per year 62 (76.5) 52 (78.8) 10 (66.7)
Regional locationαβ 0.60
  Northeast 14 (17.3) 13 (19.7) 1 (6.7)
  Southeast 11 (13.6) 10 (15.6) 1 (6.7)
  Midwest 25 (30.9) 18 (27.3) 7 (46.7)
  Pacific 9 (11.1) 7 (10.6) 2 (13.3)
  Southwest 1 (1.2) 1 (1.5) 0
  Rocky Mountain 21 (25.9) 17 (25.8) 4 (26.7)
Community setting 0.78
  Urban 24 (29.6) 19 (28.8) 5 (33.3)
  Suburban 41 (50.6) 33 (50.0) 8 (53.3)
  Rural 16 (19.8) 14 (21.2) 2 (13.3)
Travel time to physician office 0.75
  < 15 min 10 (12.4) 9 (13.6) 1 (6.7)
  15–29 min 19 (23.5) 15 (22.7) 4 (26.7)
  30–44 min 21 (25.9) 17 (25.8) 4 (26.7)
  45–59 min 10 (12.4) 7 (10.6) 3 (20.0)
  60–119 min 13 (16.1) 12 (18.2) 1 (6.7)
  >120 min 8 (9.9) 6 (9.1) 2 (13.3)
Insurance coverage for treatment 0.58
  None 41 (50.6) 32 (48.5) 9 (60.0)
  Yes, partial 14 (17.3) 11 (16.7) 3 (20.0)
  Yes, full 26 (32.1) 23 (34.9) 3 (20.0)
Treatment type 0.68
  None 22 (27.2) 19 (28.8) 3 (20.0)
  Ovulation induction and/or insemination 15 (18.5) 13 (19.7) 2 (13.3)
  In vitro fertilization (IVF) 32 (39.5) 24 (36.4) 8 (53.3)
  IVF with at least one of the other treatments 12 (14.8) 10 (15.2) 2 (13.3)
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most commonly resided in the Midwest (30.9%) or the 
Rocky Mountain (25.9%) regions. Of the 81 respondents, 
60 (61.7%) traveled less than 45 min to reach their physi-
cian’s office. Nearly three-fourths of the respondents (72.8%) 
had undergone fertility treatment during the pandemic, 
most commonly in vitro fertilization (IVF) with or without 
another form of assisted reproductive technology (ART), 
such as ovulation induction and/or intrauterine insemination 
(54.3%, n=44).

Overall satisfaction and TUQ responses

Most respondents reported high patient satisfaction with 
telehealth, with 81.4% (n=66; 95% CI 72.8–90.1%) 
responding they agree (Likert score ≥5) to the primary 
outcome item, “overall I am satisfied with the telehealth 
system” (Table 1). Of the 66 respondents with high satis-
faction for telehealth, over half (59.1%, n=39) indicated 
they strongly agree (Likert score of 7). Only 12.3% (n=10) 
of respondents indicated dissatisfaction with telehealth 
(Likert score ≤3). A total of 6.2% (n=5) reported a neutral 
response (Likert score of 4).

Responses were positive toward telehealth in all catego-
ries of usefulness, ease of use, effectiveness, reliability, 
and satisfaction (Supplemental Figure I). Respondents 
reported the highest Likert score, strongly agree, with a 
frequency ranging from 25.9 to 76.5% per item. For exam-
ple, 76.5% (n=62) agreed (Likert 5–7) that “telehealth 
improves my access to healthcare” and 81.4% (n=66) 
agreed that “telehealth is an acceptable way to receive 
health services.” The only TUQ item without an overall 
positive response (Likert 5–7) was to the item, “the system 
gave me error messages that clearly told me how to fix 
problems,” to which the majority response was a neutral 
score (39.3%, n=11 of 28 item responses). See Supple-
mental Figure I for full TUQ survey responses.

Patient characteristics and satisfaction

We assessed the relationship between satisfied vs neutral/
unsatisfied respondents with income, insurance status, and 
age and found no association with satisfaction (all p val-
ues > 0.05). In addition, neither patients’ proximity to their 
provider’s office according to travel time required to see 
their physician nor living in a rural vs suburban/urban area 
impacted satisfaction (all p values > 0.05).

Non‑TUQ items

Several questions were added to the telehealth survey that 
were negatively framed to match TUQ items. The responses 
to matched items were comparable, suggesting internal sur-
vey consistency among respondents. The most frequent 
response to the negatively framed items was strongly disa-
gree (46.9–58.0%) (Supplemental Figure I). For example, 
81.4% of respondents (66 of 81) disagreed with the nega-
tively framed statement that they would not use telehealth 
again, which aligns with the 77.8% (63 of 81) who affirmed 
the positively framed TUQ question that they would use tel-
ehealth again.

Patient preferences

When given the option, 60.5% of patients (n=49) expressed 
a preference for in-person visits with fertility providers for 
their initial visit (Fig. 1). The remainder of the responses 
for initial visit preference were equally split between no 
preference (19.8%) and telehealth (19.8%). For follow-up 
visits, the proportion of patients who preferred in-person 
visits dropped to 23.5% (n=19), while more patients pre-
ferred telehealth visits (49.4%). The proportion of patients 
who had no preference for visit type remained similar for 
follow-up visits, 27.2% (n=22) (Fig. 1).

Fig. 1   Patient preferences by 
fertility visit type (N=81)
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Themes from respondent comments

Respondents were given the opportunity to provide addi-
tional comments about their experiences with telehealth 
for fertility care. Comments and themes are summarized in 
Fig. 2. In general, comments were positive (22 of 37), with 
many respondents noting improved access to care, reduced 
travel time, and increased flexibility to incorporate health-
care visits within their work schedules with telehealth vis-
its. Negative comments (n=15) noted that telehealth visits 
can seem rushed and more impersonal than in-person visits. 
Nine respondents noted dissatisfaction with telehealth visits 
specifically when a video was not incorporated.

Discussion

Our results demonstrate overall high levels of patient satis-
faction and acceptability toward telehealth for fertility care 
and support its long-term role in our field. Respondents 
found telehealth to be useful, easy, effective, and reliable. 
Although satisfaction with telehealth was high and preferred 
for follow-up visits, our respondents still expressed a prefer-
ence for face-to-face visits for initial consultations.

Comments solicited from this survey suggest that patients 
seeking fertility care value the initial connection with their 
provider. Respondents commented that telehealth appoint-
ments can feel more rushed, more robotic, and less personal. 
While we did not investigate visit lengths in this study, a 
prior single-site study found initial telehealth visits to be 
only 3 min shorter than in-person visits [16]. It remains 
unclear if the impression of feeling rushed is due to shorter 
visits or the nature of the visit type. Among comments, a 
negative theme emerged when patients were unable to see 
their provider’s face (either video turned off or due to tech-
nical difficulties). We did not elucidate platforms used for 
telehealth visits, which may impact patient ease of use and 
satisfaction. Also, some respondents noted being unable to 
feel their provider’s sincerity. By understanding patient per-
spectives toward telehealth, physicians practicing telehealth 
have an opportunity to mitigate the more impersonal and 
hurried feeling of visits, for example, asking more open-
ended questions as patients can be more hesitant to speak 
up during appointments, keeping their camera on to increase 
patient rapport, and improving any technical issues in their 
communication platforms.

Nationally, access to fertility care is geographically ine-
qual. Almost 40% of reproductive-aged women have limited 
or no geographic proximity to nearby assisted reproductive 
services [17], and ART clinics tend to be located in areas 
with greater socioeconomic status and increasing popula-
tion density [18]. Telehealth can increase access for these 
patients by avoiding extensive travel and the potential need 

for time off work for at least the consultation portion of 
patient care. Cost savings because of avoided travel costs 
and time off work mean that patients’ savings can instead be 
allocated toward treatment. While there are a wide variety 
of forces limiting access to fertility care (emotional, socio-
cultural, bias) [19], the cost of care has been identified as an 
important barrier to fertility care which disproportionately 
affects racial and ethnic minorities [19, 20]. While estimates 
of cost savings with telemedicine for female patients seek-
ing fertility care are unknown, a study of male infertility 
patients estimated that a patient saves a median of 97 min 
and $149–252 per clinic visit by avoiding travel and taking 
time off work [21]. Regarding travel time, studies in other 
specialties found that preference for telehealth increases 
when patients live more than 5 miles from the office [22]. 
However, previous studies examining fertility patients have 
demonstrated no preference for telehealth visits based on 
distance from the office [4]. In the current study, we did not 
see that distance from the fertility clinic impacted patient 
satisfaction in our survey, but the sample size was under-
powered to detect this difference. The avoided commuter 
stress of telehealth visits or cost savings may not outweigh 
benefits of a face-to-face visit in our specific field, and addi-
tional work is needed to explore these factors in the context 
of fertility care.

It is known that patients with no insurance and lower 
income seek fertility care less frequently [23]. Thus, we 
examined if telehealth satisfaction may differ by patient 
income and insurance coverage. Reassuringly, in our 
respondents, we found that income and insurance coverage 
did not impact patient satisfaction with telehealth.

Our results are in line with the current limited data availa-
ble on fertility patient perspectives toward telehealth. Ander-
son et al. demonstrated similar rates of high patient satisfac-
tion using telehealth and reported a similar rate of patient 
preference (61%) for telehealth follow-up visits at a single 
academic fertility center [4]. Our respondents’ levels of sat-
isfaction also mimic provider attitudes toward telehealth, 
which are in general quite high (>90%) [24], indicating 
acceptability toward telehealth on both sides of the screen. 
Our national survey study represents patient preferences 
that contributes to the currently scant field of telehealth and 
infertility research. In addition, we further delineated that 
retrospectively, many patients preferred their initial visits to 
be in-person and generated themes in patient perspectives 
based on open-ended responses.

Limitations of this study include the timeline of when 
this study was performed and the changing nature of the 
COVID-19 pandemic. This survey was distributed in the first 
few months after COVID-19 vaccines became commercially 
available. Patient perspectives and outlooks may evolve with 
increasing vaccination uptake and as generally milder strains 
of COVID emerge which may make in-person visits more 
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Themes Posi�ve Experience Nega�ve Experience
Us

ef
ul

ne
ss

Improves 
access to 
care for 
pa�ents 
and 
partners

"Easy, safe and convenient." None reported.
"Easier to con�nue appointments…nice that I 
don't have to wait somewhere unfamiliar."

"Virtual medicine allows spouse [to] more easily 
join!"

Easier than 
in-person 
visits

"Husband was able to join… did not have to take 
off [work] or travel to the office."

"Allows access from a distance… my state only 
has one fer�lity clinic."

Saves 
pa�ents' 
�me

"Nice when your fer�lity clinic is far away to 
u�lize telehealth."

"Appointments much easier for me and my 
husband…. We didn't have a car… saves us a lot 
of �me."

ytilauQtisiV

"Easier to con�nue appointments…nice that I 
don't have to wait somewhere unfamiliar."

"…My doctor kept her camera off… it means a lot to 
see someone's face."

Telehealth 
can seem 
more 
impersonal

"I could not get a feel for provider's sincerity and 
professionalism… very robo�c."
"It needs to be video, not a call."
"I feel like my appointments are more rushed in a 
telehealth se�ng."

Therapeu�c 
rela�onship 
may be 
impaired

"I am more hesitant to speak up during [telehealth] 
appointments… [le�] me feeling like I didn't have a 
chance to ask all my ques�ons."

"An in-person visit seems more beneficial… [and] is 
more personable."
"Telehealth takes away a small amount of human 
factor."

Re
lia

bi
lit

y

"Super smooth experience mee�ng new 
doc[ter] via telehealth"

"Internet freezes."

"Lost sound during [telehealth] visit."
Working 
telehealth 
video 
systems are 
key

"Video system did not work."

"I prefer Zoom, Webex or other virtual mee�ng 
so�ware than telehealth specific so�ware [which did 
not work]"

dna
noitcafsitaS

Fu
tu

re
 U

se Pa�ents 
prefer 
op�ons for 
telehealth 
or in-person 
visits

"Please con�nue to offer telehealth for fer�lity 
treatment! I felt like I had all of the access to 
providers and medical informa�on I needed." "[I] dislike telehealth and would not use it given a 

choice"
"Depends on what type of visit as to what my 
preference is for in person or a follow-up."
"I live in a rural area and… hope [telehealth] 
con�nues to be an op�on."
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palatable. Second, the generalizability of study findings is 
limited by the small sample size of survey respondents. In 
addition, our survey was distributed through national advo-
cacy groups to reach a national sampling of patients; how-
ever, affiliation of our respondents with advocacy groups 
may bias our results toward patients who may be more pas-
sionate or more educated on the topic. Finally, our respond-
ents were mostly Caucasian, had an average income higher 
than the national median, and were English-speaking. These 
demographics align with those in other fertility studies, 
which suggests our study respondents may be representative 
of patients seeking fertility care in the USA [25, 26]; how-
ever, additional research is needed to capture patient per-
spectives of other demographic groups utilizing telehealth 
for fertility care.

Strengths of our study include the use of a robustly vali-
dated TUQ survey which assesses specifically patient per-
spectives toward telehealth in categories of usefulness, ease 
of use, effectiveness, reliability, and satisfaction. Respond-
ents answered the survey anonymously, which may provide 
more honest critiques of telehealth. In addition, because the 
statements posed in the TUQ are positively framed toward 
telehealth, we added several negatively framed statements 
to the end of the survey to assess for internal consistency 
of the respondents. Overall, these negatively framed state-
ments demonstrated that respondents were answering con-
sistently to the survey statements since responses to nega-
tively framed statements were as expected and converse to 
the corresponding positive statement. Finally, this study adds 
to the limited available data on patient perspectives in the 
USA toward telehealth for infertility. While telehealth data 
is available on other medical specialties, the need to under-
stand our patients deeper is critical, as fertility care is an 
inherently personal and sensitive field.

Future work is needed with larger sample sizes to elu-
cidate other factors that may influence satisfaction, for 
example, a patient’s primary language and to determine 
if telehealth influences patients’ comprehension of their 
diagnosis and their treatment options. In addition, more 
research is needed on the economic benefits of telehealth 
for fertility care. While telehealth may reduce the direct and 
indirect cost burden of fertility care and reduce geographi-
cal inequalities, there remain other barriers to fertility care, 
such as sociocultural and emotional factors, which need to 
be explored in the setting of telehealth care. Future studies 
could consider utilizing a broader social media campaign, 
perhaps with age-targeted ads, to reach a larger and more 
diverse patient population.

Conclusion

Survey respondents who utilized telehealth for fertility care 
expressed high rates of overall satisfaction with virtual care. 
However, when given the option, most patients in the current 
study still prefer in-person visits to establish initial care. For 
follow-up visits, most respondents prefer telehealth or had 
no preference. Based on the findings of this study, incor-
poration of telehealth in fertility practices should continue, 
though it may be helpful for patients to be given options for 
visit types.
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