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Abstract
Background: With the COVID-19 pandemic, the demand and availability of telehealth in outpatient care has had exponential growth. 
Although use of telehealth has been studied and validated for various medical specialties, relatively few studies have looked at its role in 
gastroenterology.
Aim: To assess effectiveness of telehealth medicine in gastroenterology by comparing medication adherence rate for patients seen with 
telehealth and traditional in-person appointment for various gastrointestinal conditions.
Methods: Retrospective chart review of patients seen in outpatient gastroenterology clinic was performed to identify patients who were given 
prescription to fill either through telehealth or in-person appointment. By using provincial pharmacy database, we determined the prescription 
fill rate.
Results: A total of 206 patients were identified who were provided new prescriptions or prescription renewal at their gastroenterology clinic 
visit. One hundred and three patients were seen through in-person visit during pre-pandemic period, and 103 patients were seen through 
telehealth appointment during COVID-19 pandemic. The mean age of patients was 49.2 years (55% female). On average, patients had 4.7 pre-
vious visits with their gastroenterologists before their visit. IBD management was the most common reason for visits (37.9% and 46.6% in 
telehealth and in-person groups, respectively). Prescription fill rate for patients seen through telehealth was 92.2% compared to 81.6% for the 
in-person group (OR: 2.69, 95% CI: 1.12–6.45; P = 0.023).
Conclusions: Medication adherence rate for telehealth visits was higher than for in-patient visits. These findings suggest that telehealth can be 
an effective method of care delivery, especially for patients with chronic gastrointestinal conditions like IBD.
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Introduction
Telehealth is the use of two-way telecommunication tech-
nology to provide health care or information (1). While 
telehealth has grown exponentially since the beginning of 
COVID-19 pandemic, interest and application of telehealth 
was increasing prior to the pandemic (2). There are a number 
of drivers for its growth. Access to telecommunications tech-
nology has improved. It is almost universal that patients 
have access to a computer and/or cellular device making 
telehealth readily accessible. Secondly, patients are seeking 
more convenient and efficient ways to receive their care. 
This is especially true for access to subspecialized medical 
care such as gastroenterology. A survey in 2010 conducted 
on Canadians awaiting gastroenterology consultation found 
that at least one-third of patients believed their wait time was 
too long with significant number of patients experiencing 
impaired quality of life while awaiting consultation because 
of their gastrointestinal symptoms (3). Expanded use of 
telehealth can address these issues. Telehealth is reported to 
significantly reduce wait times for appointments in different 
medical specialties (4–7). Published economic analyses of 

telehealth demonstrate cost saving from healthcare system 
perspective by reducing travel costs, staff wages due to 
shorter appointments, and reducing hospitalizations (8–10).

While telehealth has application in diverse clinical 
settings and specialties, it is especially well suited for gas-
troenterology for a number of reasons. Gastroenterology 
has significant burden of chronic diseases requiring fre-
quent follow-ups and treatment adjustments in manage-
ment of patients with inflammatory bowel disease (IBD), 
gut-brain interactive disorders, and chronic liver disease. 
Additionally, chronic digestive disease management is ar-
guably symptom and lab driven with comparatively less 
emphasis on physical examination. Treat-to-target ap-
proach of IBD is a clear example of this (11). Unlike man-
agement of patients with heart failure which relies heavily 
on in-person interaction and examinations, management 
of patients with digestive diseases tends to focus on ob-
jective biochemical parameters like fecal calprotectin in 
addition to clinical symptomatology, while repetitive 
physical examination is less likely to change the course of 
the treatment.
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Despite its potential, telehealth has had little uptake in gas-
troenterology prior to the pandemic. According to analysis of 
data from American Medical Association 2016 survey, nearly 
a quarter of cardiologists and 15.9% of nephrologists re-
ported using telehealth while only 7.9% of gastroenterologists 
reported use of telemedicine (12). Gastroenterology was 
ranked second lowest among internal medicine specialties 
for telehealth application (13). This is in part due to lack 
of evidence or research assessing the role of telehealth in 
gastrointestinal disease management. Compared to other 
specialties, there is also a disproportionate lack of research 
in telehealth application in gastroenterology (14). While there 
have been studies looking at patient and provider satisfac-
tion or perspectives toward telehealth, there have not been 
enough studies assessing effectiveness of telehealth in objec-
tive manner.

The current study is aimed to objectively assess the effective-
ness of telehealth in gastroenterology by investigating medica-
tion adherence rate when patients are seen through telehealth 
in comparison to patients seen in-person. Adherence rate was 
measured by assessing prescription fill rate for patients seen 
through different visit types when they were given medica-
tion prescriptions. Prescription claims data can be an accurate 
measure of treatment adherence as reported by Dahri et al. 
(15).

Methods
This is a retrospective cohort study looking at adult patients 
seen at outpatient tertiary gastroenterology clinic, Pacific 
Gastroenterology Associates, in Vancouver, B.C. Canada be-
tween September 2019 and October 2020. The study was 
approved by University of British Columbia institutional 
ethics review board.

Comparison Group Definition
We identified adult patients who either had a (a) face-to-face 
in-person visit with a gastroenterologist between September 
2019 and March 2020 or a (b) telehealth visit between March 
2020 and October 2020. Due to the COVID-19 pandemic 
impacting outpatient care delivery starting in early 2020, 
most of outpatient care was provided through telehealth since 
March 2020, irrespective of patient preference, in order to 
reduce the spread of COVID-19. Telehealth visits included 
appointments conducted either through telephone or video 
conferencing. Two groups were defined based on whether 
they had in-person or telehealth visit.

By reviewing the clinic’s electronic medical record (EMR), 
we could determine if a prescription was provided. Patients 
were eligible for inclusion in the study if they were at least 
18 years old and were given a new medication prescription 
or renewal of their previous prescription during the study 
period. Patients who were provided with prescription for bi-
ologic therapies were excluded from the study. In B.C., the 
IBD centres have streamlined biologic infusion clinics so that 
patients can get their biologic therapy without having to per-
sonally fill their prescription which makes it difficult to inter-
pret prescription fill data.

Outcome
The primary outcome of interest was prescription fill rate. 
This was defined by percentage of prescriptions that was 

filled within 90 days of being prescribed. We could identify in-
formation on prescription fill using the provincial pharmacy 
database, B.C. PharmaNet (16). The system captures informa-
tion on all prescriptions dispensed at individual patient level 
in the province including drug name, dosage, and fill date. It 
also identifies any prescriptions that were faxed but not filled 
within 90 days.

Matching
We matched two groups based on age, gender, number of 
prior visits with gastroenterologist, providers, proportion of 
new consultations, and novel medication prescriptions. Due 
to limited patient size and broad diversity of diseases, two 
groups were not matched in proportion of diseases. However, 
they were matched in percentage of patients with IBD and 
non-IBD.

Analysis
All statistical analyses were performed using SPSS version 
26.0 (SPSS Inc., Chicago, IL). Categorical data were expressed 
as percentage and continuous data were expressed as mean ± 
one standard deviation. Power calculation was undertaken 
based on estimated medication adherence rate of 75% for 
gastroenterology diseases (17). Based on estimated size of dif-
ference of 15%, alpha of 0.05, and beta of 0.80, the required 
sample size per group is 100 for two-sided t-test. Pearson’s 
χ2 test, fisher’s exact test, or independent samples two-sided 
T-test were performed to analyze statistical differences in 
demographics and adherence data between patients who 
conducted their visit through telehealth or in-person. A uni-
variate analysis was performed with Pearson’s χ2 test or inde-
pendent samples T-test to compare differences in telehealth 
usage, age, gender, number of prior visits, percentage of new 
prescription, percentage of new patient to the prescribing gas-
troenterologist, and percentage of patients with IBD between 
patients who were adherent versus those who were not. A 
multivariate analysis was not performed as only one variable 
was significant on univariate analysis. For all statistical test 
performed, a P-value below 0.05 was considered significant 
and an odds ratio with 95% confidence interval was reported.

Results
A total of 206 patients were identified who satisfied the eligi-
bility criteria. Of these, 103 patients were seen by telehealth 
between March 2020 and October 2020 (telehealth group). 
One hundred and three patients were seen through in-person 
visit between September 2019 and March 2020 (in-person 
group). Demographics and baseline characteristics of study 
patients are provided in Table 1. Both groups were similar 
with regard to demographic and patient-specific factors in-
cluding age, gender, number of previous visits, proportion 
of new consult visits, and proportion of new medication 
prescriptions.

We identified ten major disease categories based on 
patient’s main presenting symptom or disease as illustrated in 
Figure 1. In both groups, IBD including UC, CD, and undif-
ferentiated IBD was the most commonly managed conditions 
(37.9% and 46.6% in telehealth and in-person group, re-
spectively, P = 0.20). Comparison groups had no significant 
difference in proportion of IBD-related visits. Other diseases 
managed included viral hepatitis, intra-abdominal infections, 
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gut-brain interactive disorder, gastroesophageal reflux dis-
ease, and pancreaticobiliary disease. Proton pump inhibitors 
were the most commonly prescribed medication (23.8% of 
all prescriptions). Ninety-nine out of 103 visits in telehealth 
group were conducted via audio-only telecommunications 
while the remaining 4 visits were conducted using video 
telecommunications.

The prescription fill rate for telehealth and in-person groups 
is presented in Figure 2. Prescription fill rate for patients 
seen through telehealth was 92.2% compared to 81.6% for 
in-person groups (OR: 2.69, 95% CI: 1.12–6.45; P = 0.023). 
Statistical analysis was performed to identify any factors as-
sociated with higher prescription fill rate (Table 2). Only the 
visit type was found to have significant association with pre-
scription fill rate (OR: 2.69, 95% CI: 1.12–6.45; P = 0.023). 
Notably, age and gender of patients, number of prior visits, 
new consultation, or novel medication prescriptions had no 
significant association with the prescription fill rate.

Discussion
In this retrospective study, we compared prescription fill rate for 
patients seen through telehealth and in-person visit as a measure 
of medication adherence. We demonstrated that patients seen 

through telehealth had significantly higher prescription fill rate 
compared to patients seen in-person. Our results are in line 
with previous findings that telehealth is an effective method 
of providing outpatient medical care (14,18,19). In addition, 
our findings provide insights into some of commonly held 
assumptions and concerns regarding telehealth.

It is commonly thought that telehealth is better suited for 
follow-up visits for patients who already had prior face-to-face 
visits with their care providers rather than for new consultations 
(2). In fact, prior to the COVID-19 pandemic telehealth guide-
line published by American Telemedicine Association suggested 
requirement for a face-to-face visit prior to a telehealth visit for 
multiple states (20). In our study’s telehealth group, 28.2% of 
the patients had first interaction with their gastroenterologists 
using telehealth. Current findings demonstrated that neither the 
number of prior visits with the gastroenterologist nor having 
initial consultation visit via telehealth has a significant impact 
on the prescription fill rate. While there are certainly situations 
where telehealth appointment may be less appropriate than 
face-to-face interaction, telehealth generally appears to be ef-
fective with good treatment adherence even when used for ini-
tial consultation (21).

Another concern related to telehealth is that the mode of 
care delivery may be less appropriate for elderly patients 

Table 1. Baseline patient characteristics

Characteristic Telehealth (N = 103) In-person (N = 103) P value 

Age—yr 48.8 ± 17.3 49.6 ± 15.6 0.72

Female sex—% 51.5 58.3 0.33

Number of prior visits with gastroenterologist* 5.3 ± 6.3 4.1 ± 4.6 0.12

Proportion of new consultations—%† 28.2 21.4 0.26

Proportion of novel medication prescription—%‡ 73.8 74.8 0.87

Proportion of IBD—%§ 37.9 46.6 0.20

*Refers to number of prior appointments patient had with the gastroenterologist seen during index visit.
†Proportion of visits that were for patients seen for the first time as an initial consult.
‡Refers to patients given prescription for medication/s that they were not on at the time of visit.
§Proportion of patients seen for IBD-related visit/presentation.

Figure 1. Distribution of diseases for two visit types based on patient’s main presenting symptoms/conditions. 164 × 98 mm (150 × 150 DPI).
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presumably given their digital literacy (22). Findings from 
our study which included patients with wide range of age 
from 19-year-old to 87-year-old demonstrated no significant 
association between age of patients and adherence. Although 
there were insufficient number of elderly patients in our 
study groups to draw conclusions regarding safety and ef-
fectiveness of telehealth for older patients, this may be an 
important question that future studies could look at.

Previous studies assessing telehealth in gastroenterology 
had limited generalizability as they relied on enrolling 
patients who were open to telehealth (23,24). In com-
parison, all patients in our telehealth group did not have 
a choice of being seen via telehealth or in-person be-
cause the COVID-19 pandemic made in-person visits ex-
tremely scarce. Therefore, the study may have included 
patients who may have had reservations toward telehealth. 
Additionally, patients in our study had a wide range of gas-
trointestinal diseases which reflects the depth of patients 
seen in typical outpatient gastrointestinal practice. This 
helps further the applicability of telehealth amongst var-
ious age group and gastrointestinal diseases. An important 
strength of our study is that we objectively assessed effec-
tiveness of telehealth by investigating treatment adherence 
in comparison to traditional face-to-face healthcare visit. 

This is important as majority of current literature assessing 
telehealth application are qualitative in nature with lack of 
objective quality metrics (25–27).

As important as telehealth is, it is important to recog-
nize its limitations. Lack of physical examination means 
that it has limited utility in assessment of acutely ill or 
decompensating patients such as acute abdominal pain. 
It also requires significant initial capital investment as 
well as training with difficult learning curve (10). There 
are also limitations to our study. We used prescription fill 
rate as a measure of adherence. This assumes that filling 
prescriptions equals to patients using their medications as 
prescribed which is not necessarily true. Although prescrip-
tion fill rate from provincial pharmacy database has been 
used to assess medication adherence, future prospective 
studies could utilize wider employed methods of assessing 
adherence such as medication event monitoring system 
(MEMS) (15,28–30). Two groups of patients in the study 
were also studied in dramatically different time periods. 
Telehealth group had visits occurring during the COVID-
19 pandemic while in-person group had visits prior to the 
pandemic. The difference in time period may have been a 
factor influencing adherence due to patients’ heightened 
awareness of health or reluctance to physically visit phar-
macy to fill their prescription. Another limitation to our 
study was that we were unable to assess adherence rate 
of patients receiving biologic therapies. As mentioned be-
fore, in B.C. the IBD centres have system in place so that 
patients can get their biologic infusions in clinic without 
having to fill their prescription. This unfortunately lim-
ited ability to gather or interpret data on this important 
group of patients. Furthermore, our study did not include 
potentially important patient and disease variables such as 
remoteness of patient location, socioeconomic status, ex-
perience with telecommunication technology, and disease 
severity. These may be important factors to consider when 
using telehealth.

Another concern related to telehealth is that the mode of 
care delivery may be less appropriate for elderly patients 
presumably given their digital literacy (22). Although our 
study results did not demonstrate any significant associa-
tion between age of patients and adherence, there were 
insufficient number of older patients in our study groups 
to draw conclusions regarding use of telehealth for older 
patients. This is an important question that future studies 
could assess.

In summary, telehealth is expected to be integral in med-
ical care even after the COVID-19 pandemic is over. With 

Figure 2. Prescription fill rate compared between telehealth and 
in-person visits. Prescription fill rate was higher in telehealth group 
when compared with in-person group. P = 0.023, OR: 2.69 (1.12–6.45). 
276 × 229 mm (72 × 72 DPI).

Table 2. Univariate analysis of different variables on prescription fill rate

 Adherent Not adherent P value OR if significant 

% of telehealth visits—% 53.1 29.6 0.023 2.69 (CI95%: 1.12–6.45)

Age—yr 49.7 ± 16.7 46.1 ± 15.2 0.29

% female—% 54.7 55.6 0.94

Number of prior visits with gastroenterologist 4.9 ± 5.7 3.9 ± 4.1 0.42

Proportion of novel medication prescription—% 72.1 88.9 0.062

Proportion of new consultations—% 24.0 29.6 0.53

Multivariate not completed due to only one variable (visit type) affecting adherence rate. Bolded value of 0.023 was bolded to show that it was statistically 
significant with P value <0.05.
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the degree of exposure to telehealth and high levels of sat-
isfaction from both the patients and providers (31), con-
tinued presence of telemedicine in healthcare is likely. In 
order to safely utilize telehealth, we need more informa-
tion on its impact on clinical outcomes. Our findings 
demonstrated positive impact of telehealth on treatment 
adherence rate, but there is still missing information on 
whether this translates to meaningful clinical outcomes 
such as lower disease severity, less emergency visits, 
shortened waitlists, and lower healthcare cost. Further 
research is required to better understand these aspects of 
telemedicine.
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