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Background: Evaluations are conducted days or weeks before 
a scheduled surgical or invasive procedure involving anesthesia 
to assess patients’ preprocedure condition and risk, optimize 
status, and prepare them for their procedure. The traditional 
pre-anesthesia evaluation is conducted in person, although 
telehealth modalities have been used for several years and 
have accelerated since the advent of the COVID-19 pandemic.
Methods: We surveyed 109 anesthesiology services to 
understand the barriers and facilitators to the adoption of 
telephone- and video-based pre-anesthesia evaluation visits 
within the US Department of Veterans Affairs (VA).
Results: The analysis included 55 responses from 50 facilities. 
Twenty-two facilities reported using both telephone and video, 
11 telephone only, 5 video only, and 12 none of these 
modalities. For telehealth users, the ability to obtain a history 
of present illness, the ability to assess for comorbidities, and 

assess for health habits were rated highest while assessing 
nutritional status was lowest. Among nonusers of telehealth 
modalities, barriers to adoption included the inability to perform 
a physical examination and the inability to obtain vital signs. 
Respondents not using telephone cited concerns about safety, 
while respondents not using video also cited lack of information 
technology and staff support and patient-level barriers.
Conclusions: We found no significant perceived advantages 
of video over telephone in the ability to conduct routine 
pre-anesthesia evaluations except for the perceived ability 
to assess nutritional status. Clinicians with no telehealth 
experience cited the inability to perform a physical examination 
and obtain vital signs as the most significant barriers to 
implementation. Future work should focus on delineating 
the most appropriate and valuable uses of telehealth for pre-
anesthesia evaluation and/or optimization.
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Days or weeks before a scheduled sur-
gical or invasive procedure involving 
anesthesia, evaluations are conducted 

to assess a patient’s condition and risk, opti-
mize their status, and prepare them for their 
procedure. A comprehensive pre-anesthesia 
evaluation visit includes a history of pres-
ent illness, the evaluation of comorbidities 
and medication use, the assessment of health 
habits such as alcohol and tobacco use, func-
tional capacity and nutritional assessments, 
and the identification of social support de-
ficiencies that may influence recovery. It 
also includes a focused physical examina-
tion and laboratory and other ancillary test-
ing as needed and may include optimization 
interventions such as anemia management 
or prehabilitation. Conducting pre-anesthesia 
evaluations before surgery has been shown to 
reduce delays and cancellations, unnecessary 
preprocedure testing, hospital length of stay, 
and in-hospital mortality.1-4

The pre-anesthesia evaluation is usu-
ally conducted in person, although other 
modalities have been in use for several 
years and have accelerated since the ad-
vent of the COVID-19 pandemic. Specifi-
cally, audio-only telephone visits are used 

in many settings to conduct abbreviated 
forms of a pre-anesthesia evaluation, typ-
ically for less-invasive procedures. When 
patients are evaluated over the telephone, 
the physical examination and testing are de-
ferred until the day of the procedure. An-
other modality is the use of synchronous 
video telehealth. Emerging evidence for 
the use of video-based care in anesthesiol-
ogy provides encouraging results. Several 
institutions have proven the technological 
feasibility of performing preoperative eval-
uations via video.5,6 Compared with in-per-
son evaluations, these visits seem to have 
similar surgery cancellation rates, improved 
patient satisfaction, and reduced wait times 
and costs.7-9

As part of a quality improvement proj-
ect, we studied the use of telehealth for 
pre-anesthesia evaluations within the US 
Department of Veterans Affairs (VA). An 
internal review found overall low uti-
lization of these modalities before the 
COVID-19 pandemic that accelerated to-
ward telehealth during the pandemic: The 
largest uptake was with telephone vis-
its. Given the increasing adoption of tele-
health for pre-anesthesia evaluations and 
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the marked preference for telephone over 
video modalities among VA practitio-
ners during the COVID-19 pandemic, we 
sought to understand the barriers and fa-
cilitators to the adoption of telephone- and 
video-based pre-anesthesia evaluation vis-
its within the VA.

METHODS
Our objective was to assess health care prac-
titioners’ (HCPs) preferences regarding pre-
anesthesia evaluation modalities (in-person, 
telephone, or video), and the perceived ad-
vantages and barriers to adoption for each 
modality. We followed the Strengthening the 
Reporting of Observational studies in Epide-
miology (STROBE) guideline and Checklist 
for statistical Assessment of Medical Papers 
(CHAMP) statement.10,11 The survey was 
deemed a quality improvement activity that 
was exempt from institutional review board 
oversight by the VA National Anesthesia 
Program Office and the VA Office of Con-
nected Care. 

A survey was distributed to all VA anes-
thesiology service chiefs via email between 
April 27, 2022, and May 3, 2022. Three 
emails were sent to each participant (initial 
invitation and 2 reminders). The respon-
dents were asked to identify themselves by 
facility and role and to indicate whether 
their anesthesiology service performed any 
pre-anesthesia evaluations, including any 
telephone- or video-based evaluations; and 
whether their service has a dedicated pre-
anesthesia evaluation clinic. 

A second set of questions referred to the 
use of telephone- and video-based prepro-
cedure evaluations. The questions were 
based on branch logic and depended on 
the respondent’s answers concerning their 

use of telephone- and video-based evalu-
ations. Questions included statements 
about perceived barriers to the adoption 
of these pre-anesthesia evaluation mo-
dalities. Each item was rated on a 5-point 
Likert scale, (completely disagree [1] to 
completely agree [5]). A third section mea-
sured acceptability and feasibility of video 
using the validated Acceptability of Inter-
vention Measure (AIM) and Feasibility 
of Intervention Measure (FIM) question-
naires.12 These instruments are 4-item mea-
sures of implementation outcomes that are 
often considered indicators of implementa-
tion success.13 Acceptability is the percep-
tion among implementation stakeholders 
that a given treatment, service, practice, 
or innovation is agreeable, palatable, or 
satisfactory. Feasibility is defined as the 
extent to which a new treatment or an in-
novation can be successfully used or car-
ried out within a given agency or setting.13 
The criterion for acceptability is personal, 
meaning that different HCPs may have dif-
fering needs, preferences, and expecta-
tions regarding the same intervention. The 
criterion for feasibility is practical. An in-
tervention may be considered to be feasible 
if the required tasks can be performed eas-
ily or conveniently. Finally, 2 open-ended 
questions allowed respondents to identify 
the most important factor that allowed the 
implementation of telehealth for pre-anes-
thesia evaluations in their service, and pro-
vide comments about the use of telehealth 
for pre-anesthesia evaluations at the VA. All 
questions were developed by the authors 
except for the 2 implementation measure 
instruments.

The survey was administered using 
an electronic survey platform (Qualtrics, 

TABLE 1 Surveyed Facilitiesa 

Facility type No. PAEC, No. (%) Telephone, No. (%) Video, No. (%)

Ambulatory procedural center 1 1 (100) 1 (100) 0

Inpatient 
  Standard
  Intermediate
  Complex

4
9

36

2 (50)
8 (89)

32 (89)

1 (100)
6 (67)
26 (72)

2 (50)
2 (22)
23 (64)

Total 50 43 (86) 34 (68) 27 (54)

Abbreviation: PAEC, pre-anesthesia evaluation clinic. 
aFacilities with > 1 response were counted once (multiple responses from the same facility were always concordant except for 
1 facility, where clarification was obtained from the service chief.
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FIGURE 1 Perceived Ability to Perform Individual Pre-anesthesia Evaluation Tasks 

version April 2022) and sent by email 
alongside a brief introductory video. Par-
ticipation was voluntary and anonymous, 
as no personal information was collected. 
Responses were attributed to each facility, 
using the self-declared affiliation. When an 
affiliation was not provided, we deduced it 
using the latitude/longitude of the respon-
dent, a feature included in the survey soft-
ware. No incentives were provided. Data 
were stored and maintained in a secure 
VA server. All completed surveys were in-
cluded. Some facilities had > 1 complete 
response, and all were included. Facilities 
that provided > 1 response and where re-
sponses were discordant, we clarified with 
the facility service chief. Incomplete re-
sponses were excluded from the analysis. 

Statistics
For this analysis, the 2 positive sentiment 
responses (agree and completely agree) and 
the 2 negative sentiment responses (dis-
agree and completely disagree) in the Likert 
scale were collapsed into single categories 
(good and poor, respectively). The neither 
agree nor disagree responses were coded as 
neutral. Our analysis began with a visual 
exploration of all variables to evaluate the 

frequency, percentage, and near-zero vari-
ance for categorical variables.14 Near-zero 
variance occurs when a categorical variable 
has a low frequency of unique values over 
the sample size (ie, the variable is almost 
constant), and we addressed it by com-
bining different variable categorizations. 
We handled missing values through impu-
tation algorithms followed by sensitivity 
analyses to verify whether our results were 
stable with and without imputation. We 
performed comparisons for the exploratory 
analysis using P values for one-way analysis 
of variance tests for numeric variables and 
χ2 tests for categorical variables. We consid-
ered P values < .05 to be statistically signifi-
cant. We also used correlation matrices and 
plots as exploratory analysis tools to better 
understand all items’ correlations. We used 
Pearson, polychoric, and polyserial correla-
tion tests as appropriate for numeric, ordi-
nal, and logical items.

Our modeling strategy involved a series 
of generalized linear models (GLMs) with 
a Gaussian family, ie, multiple linear regres-
sion models, to assess the association be-
tween (1) facilities’ preferences regarding 
pre-anesthesia evaluation modalities; (2) ad-
vantages between modalities; and (3) bar-
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riers to the adoption of telehealth and the 
ability to perform different pre-anesthesia 
evaluation-related tasks. In addition, we 
used backward deletion to reach the most 
parsimonious model based on a series of 
likelihood-ratio tests comparing nested 
models. Results are reported as predicted 
means with 95% confidence intervals, with 
results being interpreted as significant when 
any 2 predicted means do not overlap be-
tween different estimates along with P for 
trends < .001. We performed all analyses 
using the R language.15

RESULTS
Of 109 surveyed facilities, 50 (46%) re-
sponded to the survey. The final study sam-
ple included 67 responses, and 55 were 
included in the analysis. Twelve responses 
were excluded from the analysis as they 
were either incomplete or test responses. 
Three facilities had > 1 complete response 
(2 facilities had 2 responses and 1 facil-
ity had 4 responses), and these were all in-
cluded in the analysis. 

Thirty-six locations were complex inpa-
tient facilities, and 32 (89%) had pre-anesthe-
sia evaluation clinics (Table 1). Twenty-two 
facilities reported using both telephone and 
video, 11 telephone only, 5 video only, and 
12 neither. Considering the 55 individual re-
sponses, 25 respondents reported using both 
telephone and video, 12 reported using tele-
phone only, 5 using video only, and 13 re-
ported using neither telephone nor video for 
pre-anesthesia evaluations.

The ability to obtain a history of present 
illness was rated good/very good via tele-
phone for 34 respondents (92%) and 25 for 
video (86%). Assessing comorbidities and 
health habits was rated good/very good via 
telephone for 32 respondents (89%) and 
31 respondents (86%), respectively, and via 
video for 24 respondents (83%) and 23 re-
spondents (79%), respectively (Figure 1). 
Fewer respondents rated the ability to esti-
mate exercise capacity or mental health pa-
thology good/very good: 26 respondents  
(70%) and 23 respondents (62%) for tele-
phone, respectively, and 18 (62%) and 17 
(59%) for video, respectively. The ability to 
assess nutritional status was rated lowest 
with 9 respondents (24%) rating it positively 
for telephone and 15 (52%) for video. 

To compare differences between the 2 re-
mote pre-anesthesia evaluation modalities, 
we created GLMs evaluating the association 
between each modality and the perceived 
ability to perform the tasks. For GLMs, we 
transformed the values of the categories into 
numerical (ie, 1, poor; 2, neutral; 3, good). 
Compared with telephone, video was rated 
more favorably regarding the assessment of 
nutritional status (mean, 2.1; 95% CI, 1.8-2.3 
vs mean, 2.4; 95% CI, 2.2-2.7; P = .04) (eAp-
pendix 1, available at doi:10.12788/fp.0387). 
No other significant differences in ratings ex-
isted between the 2 remote pre-anesthesia 
evaluation modalities.  

The most significant barriers (cited as 
significant or very significant in the sur-
vey) included the inability to perform a 
physical examination, which was noted 
by 13 respondents (72%) and 15 respon-
dents (60%) for telephone and video, re-
spectively. The inability to obtain vital signs 
was rated as a significant barrier for tele-
phone by 12 respondents (67%) and for 
video by 15 respondents (60%)(Figure 2). 
Other less-cited barriers included concerns 
about patient safety and risk; patient prefer-
ence; cultural barriers; lack of support from 
staff; and lack of evidence for its effective-
ness. Specific to video care, patients’ lack 
of access to a computer was cited as a bar-
rier by 12 respondents (48%), whereas only 
3 (17%) cited lack of telephone as a barrier. 
Lastly, lack of information technology sup-
port was cited as a barrier for video visits 
by 8 respondents (32%). To determine dif-
ferences in perceived barriers to the imple-
mentation of phone vs video pre-anesthesia 
evaluations, we created GLM evaluating 
the association between these 2 modalities 
and the perceived ability to perform com-
monly performed pre-anesthesia evaluation 
visit tasks. For GLM, again we transformed 
the values of the categories into numeric 
(ie, not a significant barrier, 1; somewhat 
a barrier, 2; a significant barrier, 3). There 
were no significant differences in ratings be-
tween the 2 remote pre-anesthesia evalua-
tion modalities (eAppendix 2, available at 
doi:10.12788/fp.0387).

The average FIM score was 3.7, with the 
highest score among respondents who used 
both phone and video (Table 2). The average 
AIM score was 3.4, with the highest score 
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among respondents who used both tele-
health modalities. The internal consistency 
of the implementation measures was excel-
lent (Cronbach’s α 0.95 and 0.975 for FIM 
and AIM, respectively). 

DISCUSSION
We surveyed 109 anesthesiology services 
across the VA regarding barriers to imple-
menting telephone- and video-based pre-
anesthesia evaluation visits. We found that 
12 (23%) of the 50 anesthesiology services 
responding to this survey still conduct the 
totality of their pre-anesthesia evaluations 
in person. This represents an opportunity 
to further disseminate the appropriate use 
of telehealth and potentially reduce travel 
time, costs, and low-value testing, as it is 
well established that remote pre-anesthesia 
evaluations for low-risk procedures are safe 
and effective.6 

We also found no difference between 

telephone and video regarding users’ per-
ceived ability to perform any of the basic 
pre-anesthesia evaluation tasks except for 
assessing patients’ nutritional status, which 
was rated as easier using video than tele-
phone. According to those not using tele-
phone and/or video, the biggest barriers to 
implementation of telehealth visits were the 
inability to obtain vital signs and to perform 
a physical examination. This finding was 
unexpected, as facilities that conduct re-
mote evaluations typically defer these tasks 
to the day of surgery, a practice that has 
been well established and shown to be safe 
and efficient. Respondents also identified 
patient-level factors (eg, patient preference, 
lack of telephone or computer) as signifi-
cant barriers. Finally, feasibility ratings were 
higher than acceptability ratings with re-
gards to the implementation of telehealth.

In 2004, the first use of telehealth for 
pre-anesthesia evaluations was reported by 

FIGURE 2 Perceived Barriers to the Adoption of Telehealth for Pre-anesthesia Evaluations
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Wong and colleagues.16 Since then, several 
case series and a literature review have doc-
umented the efficacy, safety, and patient and 
HCP satisfaction with the use of telehealth 
for pre-anesthesia evaluations. A study by 
Mullen-Fortino and colleagues showed re-
duced visit times when telehealth was used 
for pre-anesthesia evaluation.8 Another 
study at VA hospitals showed that 88% of 
veterans reported that telemedicine saved 
them time and money.17 A report of 35 pa-
tients in rural Australia reported 98% sat-
isfaction with the video quality of the visit, 
95% perceived efficacy, and 87% prefer-
ence for telehealth compared with driving 
to be seen in person.18 These reports con-
flict with the perceptions of the respondents 
of our survey, who identified patient pref-
erence as an important barrier to adoption 
of telehealth. Given these findings, research 
is needed on veterans’ perceptions on the 
use of telehealth modalities for pre-anes-

thesia evaluations; if their perceptions are 
similarly favorable, it will be important to 
communicate this information to HCPs and 
leadership, which may help increase subse-
quent telehealth adoption.

Despite the reported safety, efficacy, and 
high satisfaction of video visits among anes-
thesiology teams conducting pre-anesthesia 
evaluations, its use remains low at VA. We 
have found that most facilities in the VA sys-
tem chose telephone platforms during the 
COVID-19 pandemic. One possibility is that 
the adoption of video modalities among pre-
anesthesia evaluation clinics in the VA sys-
tem is resource intensive or difficult from 
the HCP’s perspective. When combined with 
the lack of perceived advantages over tele-
phone as we found in our survey, most prac-
titioners resort to the technologically less 
demanding and more familiar telephone plat-
form. The results from FIM and AIM support 
this. While both telephone and video have 

FIGURE 2 Perceived Barriers to the Adoption of Telehealth for Pre-anesthesia Evaluations
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high feasibility scores, acceptability scores 
are lower for video, even among those cur-
rently using this technology. Our findings do 
not rule out the utility of video-based care in 
perioperative medicine. Rather than a yes/
no proposition, future studies need to estab-
lish the precise indications for video for pre- 
anesthesia evaluations; that is, situations 
where video visits offer an advantage over 
telephone. For example, video could be used 
to deliver preoperative optimization thera-
pies, such as supervised exercise or mental 
health interventions or to guide the achieve-
ment of certain milestones before surgery 
in patients with chronic conditions, such 
as target glucose values or the treatment of 
anemia. Future studies should explore the 
perceived benefits of video over telephone 
among centers offering these more advanced 
optimization interventions. 

Limitations
We received responses from a subset of 
VA anesthesiology services; therefore, they 
may not be representative of the entire VA 
system. Facilities designated by the VA as 
inpatient complex were overrepresented 
(72% of our sample vs 50% of the total fa-
cilities nationally), and ambulatory centers 
(those designed by the VA as ambulatory 
procedural center with basic or advanced 
capabilities) were underrepresented (2% 
of our sample vs 22% nationally). De-
spite this, the response rate was high, and 
no geographic area appeared to be un-
derrepresented. In addition, we surveyed 
pre-anesthesia evaluation facilities led by 
anesthesiologists, and the results may not 
be representative of the preferences of 
HCPs working in nonanesthesiology led 
pre-anesthesia evaluation clinics. Finally, 
just 11 facilities used both telephone and 
video; therefore, a true direct comparison 
between these 2 platforms was limited. The 

VA serves a unique patient population, and 
the findings may not be completely appli-
cable to the non-VA population. 

CONCLUSIONS
We found no significant perceived advan-
tages of video over telephone in the ability 
to conduct routine pre-anesthesia evalu-
ations among a sample of anesthesiology 
HCPs in the VA except for the perceived 
ability to assess nutritional status. HCPs 
with no telehealth experience cited the in-
ability to perform a physical examination 
and obtain vital signs as the most signifi-
cant barriers to implementation. Respon-
dents not using telephone cited concerns 
about safety. Video visits in this clinical 
setting had additional perceived barriers 
to implementation, such as lack of infor-
mation technology and staff support and 
patient-level barriers. Video had lower ac-
ceptability by HCPs. Given findings that 
pre-anesthesia evaluations can be con-
ducted effectively via telehealth and have 
high levels of patient satisfaction, future 
work should focus on increasing uptake 
of these remote modalities. Additionally, 
research on the most appropriate uses of 
video visits within perioperative care is 
also needed. 
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TABLE 2 AIM and FIM Distribution By Telehealth Methoda

Measures Total (N = 55) Neither (n = 13) Telephone (n = 12) Video (n = 5) Both (n = 25) P valueb

FIM, mean (SD) 3.7 (1.0) 2.7 (0.9) 3.6 (0.9) 3.9 (0.7) 4.2 (0.9) .003

AIM, mean (SD) 3.4 (1.2) 2.4 (0.9) 3.5 (1) 3.2 (0.8) 4.0 (1.1) .003

Abbreviations: AIM, Acceptability of Intervention Measure; FIM and Feasibility of Intervention Measure.
aMissing responses: FIM, 2; AIM, 1.
bOne-way analysis of variance.
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eAPPENDIX 1 Association Between Telehealth Assessment Method and Perceived  
Ability to Perform Related Assessments
Assessments Telephone, mean (95% CI) Video, mean (95% CI) P value

Accurate history of present illness 2.92 (2.80-3.04) 2.83 (2.69-2.97) .33

Comorbidities 2.89 (2.74-3.04) 2.8 (2.59-2.93) .25

Mental health pathologies 2.57 (2.37-2.77) 2.52 (2.29-2.75) .74

Estimated exercise capacity 2.62 (2.40-2.84) 2.52 (2.27-2.76) .53

Nutritional status 2.05 (1.83-2.27) 2.41 (2.16-2.66) .04

Habits (tobacco, alcohol, or drug use) 2.86 (2.72-3.00) 2.76 (2.60-2.92) .32

eAPPENDIX 2 Association Between Telehealth Assessment Method and Perceived  
Barriers to the Implementation of These Modalities

Perceived barrier Telephone, mean (95% CI) Video, mean (95% CI) P value

No physical examination 2.50 (2.09-2.91) 2.36 (2.01-2.71) .60

No vital signs 2.39 (1.96-2.82) 2.32 (1.95-2.69) .80

Patient safety/risk concerns 1.65 (1.21-2.09) 1.56 (1.20-1.92) .76

No evidence of effectiveness and appropriateness 1.47 (1.07-1.87) 1.40 (1.07-1.73) .78

Lack of staff support 1.67 (1.26-2.07) 1.60 (1.25-1.95) .80

Lack of service leadership support 1.22 (0.92-1.52) 1.28 (1.03-1.53) .77

Lack of support from facility leadership 1.33 (1.01-1.66) 1.32 (1.04-1.60) .95

Lack of equipment 1.18 (0.82-1.53) 1.44 (1.15-1.73) .25

Local culture/workflow 1.67 (1.29-2.04) 1.36 (1.04-1.68) .22

Patients don’t prefer 1.61 (1.18-2.04) 1.87 (1.50-2.25) .36

Patients lack internet/phone access 1.72 (1.30-2.15) 2.04 (1.68-2.40) .26


