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BACKGROUND: COPD is common, and inhaled medications can reduce the risk of exacerbations.
Incorrect inhaler use is also common and may lead to worse symptoms and increased exacerbations.
We examined whether inhaler training could be delivered using Internet-based home videoconfer-
encing and its effect on inhaler technique, self-efficacy, quality of life, and adherence. METHODS:
In this pre-post pilot study, participants with COPD had 3 monthly Internet-based home video-
conference visits with a pharmacist who provided inhaler training using teach-to-goal methodology.
Participants completed mailed questionnaires to ascertain COPD severity, self-efficacy, health
literacy, quality of life, adherence, and satisfaction with the intervention. RESULTS: A total of 41
participants completed at least one, and 38 completed all 3 home videoconference visits. During
each visit, technique improved for all inhalers, with significant improvements for the albuterol
metered-dose inhaler, budesonide/formoterol metered-dose inhaler, and tiotropium dry powder
inhaler. Improved technique was sustained for nearly all inhalers at 1 and 2 months. Quality of life
measured with the Chronic Respiratory Questionnaire improved following the training: dyspnea
(�0.3 points, P � .01), fatigue (�0.6 points, P < .001), emotional function (�0.5 points, P � .001),
and mastery (�0.7 points, P < .001). Coping skills measured with the Seattle Obstructive Lung
Disease Questionnaire improved (�9.9 points, P � .003). Participants reported increased confi-
dence in inhaler use; for example, mean self-efficacy for using albuterol increased 3 points (P < .001).
Inhaler adherence improved significantly after the intervention from 1.6 at the initial visit to 1.1 at
month 2 (P � .045). The pharmacist reported technical issues in 64% of visits. CONCLUSIONS:
Inhaler training using teach-to-goal methodology delivered by home videoconference is a promising
means to provide training to patients with COPD that can improve technique, quality of life,
self-efficacy, and adherence. Key words: COPD; patient education; self-care; telemedicine; inhaler
training. [Respir Care 0;0(0):1–•. © 0 Daedalus Enterprises]

Introduction

COPD is a common respiratory disease in the United
States, affecting 12% of adults age � 65 y.1 COPD is char-

acterized by exacerbations that often result in emergency
room visits and may require hospitalization. Large clinical
trials in COPD have demonstrated that inhaled medica-

Ms Thomas, Ms Locke, Dr Woo, Dr Nguyen, Ms Layouni, Dr Reiber,
and Dr Fan are affiliated with the Health Services Research and Devel-
opment Service, Seattle Center of Innovation for Veteran-Centered and
Value-Driven Care, and Dr Trittschuh is affiliated with the Geriatric
Research Education and Clinical Center, Veterans Affairs Puget Sound
Health Care System, Seattle, Washington. Dr Press is affiliated with the
Department of Medicine, University of Chicago, Chicago, Illinois. Dr
Trittschuh is affiliated with the Department of Psychiatry and Behavioral
Sciences, and Dr Fan is affiliated with the Department of Medicine,
University of Washington, Seattle, Washington.

This research was funded by Department of Veterans Affairs Grant VA
HSR&D PPO 13-384 and supported by National Institutes of Health K23
Grant HL118151. The authors have disclosed no conflicts of interest. The
views expressed in this article are those of the authors and do not nec-
essarily reflect the position or policy of the Department of Veterans
Affairs or the United States Government. This material is the result of
work supported by resources from the Veterans Affairs Puget Sound
Health Care System, Seattle, Washington.

RESPIRATORY CARE • ● ● VOL ● NO ● 1

RESPIRATORY CARE Paper in Press. Published on July 18, 2017 as DOI: 10.4187/respcare.05445 

Copyright (C) 2017 Daedalus Enterprises ePub ahead of print papers have been peer-reviewed, accepted for publication, copy edited 
and proofread. However, this version may differ from the final published version in the online and print editions of RESPIRATORY CARE



tions improve symptoms and reduce exacerbations and
related hospitalizations.2-6

Each inhaled COPD medication is delivered by an in-
haler device that requires correct technique to deliver the
medication to the lungs. Unlike oral medications, using an
inhaler is a skill that must be taught and reinforced. Many
patients use more than one inhaler and are thus required to
learn multiple different sets of instructions. Over 90% of
COPD patients do not use their inhalers correctly,7-10 and
errors in use are associated with worse symptoms and
increased hospitalizations.11 Because of this, COPD guide-
lines recommend inhaler teaching and review at clinic vis-
its and on discharge from the hospital after an exacerba-
tion.12 Unfortunately, a third of patients never receive
instructions on inhaler use.13 Up to 69% of patients say
their provider has never observed them using their inhal-
ers,14 and many clinical providers are themselves not fa-
miliar with how to use the inhaler devices.15-19

Face-to-face counseling on proper inhaler technique has
been found to be more effective than reading instructional
package inserts or watching instructional videos.20 Al-
though health-care providers, such as primary care physi-
cians, pulmonologists, and nurses, may be able to educate
patients, many may lack familiarity with inhaled medica-
tions or lack the time to provide this training.18 Pharma-
cists frequently provide inhaler education,21 and due to
their specialized skills, experience, and training, respira-
tory therapists are also well-suited to provide inhaler ed-
ucation.15,16,22

The educational method used by a health-care provider
for inhaler training may be important. Teach-to-goal (TTG)
is an educational method with repeated cycles in which
patients are observed using their inhaler, provided feed-
back, and then observed again.10 Inhaler training by TTG
has been shown to improve inhaler technique for patients
being discharged after an asthma or COPD hospitaliza-
tion.9 Because studies have also shown that improved skill
declines after a single session, multiple educational ses-
sions may be warranted.7 Additionally, repeated instruc-
tion has been linked to better medication adherence and
health-related quality of life in COPD.23

Traveling to a medical facility to see a trained provider
for medical care may be a significant barrier for many
patients.24 Therefore, the purpose of this study was to
determine the feasibility and acceptability of a videocon-
ferencing inhaler education program delivered at the pa-
tient’s home and whether the training improved inhaler

technique, patient self-efficacy, and health-related quality
of life.

Methods

Setting/Participants

This pre-post study was conducted at the Veterans Af-
fairs Puget Sound Health Care System in Seattle, Wash-
ington. Between November 2014 and June 2015, study
staff screened medical records and mailed potentially eli-
gible participants an invitation letter. Participants were
contacted by telephone to further assess eligibility, and
those who met criteria were invited to participate in the
study. Eligibility criteria included: (1) COPD diagnosis,
(2) age � 40 y, (3) � 10 pack-year smoking history, (4)
COPD-related inhaler used at least once a week, (5) access
to a computer with high-speed Internet and email address,
(6) enrollment in a primary care clinic, and (7) urban
residence. Exclusion criteria included: (1) primary diag-
nosis of asthma, (2) uncontrolled psychiatric illness, (3)
nursing home residence, (4) dementia, and (5) � 1-y life
expectancy or receiving hospice care. The study was re-
viewed and approved by the Veterans Affairs Puget Sound
institutional review board (approval 00727), and all par-
ticipants provided informed consent.

Inhaler Training

If they did not already have one, participants were mailed
a web camera. A technician from the Veterans Affairs
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QUICK LOOK

Current knowledge

Many patients with COPD do not use their inhalers
correctly, increasing the risk for exacerbations. Although
guidelines recommend that patients have inhaler tech-
nique reviewed regularly, many patients do not receive
inhaler education. Videoconferencing has been used to
provide education to patients in their own home and
may allow more COPD patients to receive inhaler train-
ing.

What this paper contributes to our knowledge

Three monthly inhaler training visits were provided by
a pharmacist via videoconference, and the education
was acceptable to and feasible for participants. Inhaler
technique improved both within each visit and over the
2-month study period. Compared with baseline values,
quality of life, self-confidence in inhaler use, and self-
reported adherence improved after the intervention.
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Telehealth Department scheduled a telephone visit to help
the participant download the videoconferencing software
(Cisco Jabber Video for TelePresence 4.5 software) and to
complete a test videoconferencing visit. Training was given
for prescribed inhalers. After the initial visit, most partic-
ipants were offered a spacer. Participants were to complete
3 monthly videoconferencing visits (Fig. 1) with a study
pharmacist trained in TTG methodology.

The TTG method breaks down the technique for each
inhaler into a standardized checklist of 12–17 steps, de-
pending on the inhaler.7,9,10 With pharmacist input, the
checklists were adapted. Each TTG training visit began
with the pharmacist assessing the participant’s baseline
inhaler technique and assigning a pre-training score. The
pharmacist then demonstrated correct technique and gave
verbal instruction. After that educational intervention,
the participant re-demonstrated inhaler technique, and each
round was assigned a score of post-training 1, post-train-
ing 2, etc. The training was repeated until the participant
demonstrated mastery (missed � 2 steps) or after 3 cycles.
TTG scores were used both as an educational tool to assist
with inhaler training and as an objective measure of in-
haler technique.

Data Collection/Measurements

Questionnaires. Participants completed mailed question-
naires at baseline and when their training sessions were
completed, generally 2 months after the baseline data col-
lection occurred.

At baseline, COPD severity was measured with the
COPD severity score (score range 0 –35; higher
score � more severe COPD).25 Because the COPD sever-
ity score was originally validated using telephone responses,
we compared participant written responses with telephone
responses from the first 18 participants. Also at baseline,
participants reported the number of exacerbations in the
last year that were treated with prednisone and/or antibi-
otics and those requiring an emergency department visit or
hospitalization. Dyspnea was measured using the modified
Medical Research Council dyspnea scale (1 item, score
range 0–4; higher score � worse shortness of breath).26

Alcohol use was assessed using the Alcohol Use Disorders
Identification Consumption Test (3 questions, score range
0–12; unhealthy alcohol use � score �3 for women and

�4 for men).27-29 Health literacy was measured with 1
item on self-reported confidence filling out medical forms
(from extremely to not at all; the response of “somewhat”
or less indicates inadequate health literacy).30 Comorbidity
was ascertained with the Charlson comorbidity index31,32

(weighted range 0–36 with 1 point for COPD omitted
from all scores; higher score � greater risk for 1-y mor-
tality or higher resource use).

At baseline, and again after finishing the training ses-
sions, participants completed mailed questionnaires includ-
ing: (1) The 20-item Chronic Respiratory Disease Ques-
tionnaire measuring 4 domains (dyspnea, fatigue, emotional
function, and mastery) of COPD-specific quality of life
(each domain has a range of 1–7; higher score � better
health-related quality of life)33,34; (2) the 4-item Seattle
Obstructive Lung Disease Questionnaire coping skills scale,
an additional measure of COPD quality of life (range 0–100;
higher score � better coping)35; (3) a 10-point Likert scale
rating participant self-efficacy, or confidence in their abil-
ity to use each inhaler correctly (0 � not confident to
10 � very confident); and (4) the 4-item (yes/no) inhaler
adherence questionnaire36 (range 0–4, higher score � worse
adherence).

In addition, after participants completed the training ses-
sions, change in confidence in inhaler technique over the
study period was assessed using a global rating of change
scale (1-item, score range �7 to �7; higher score � im-
provement) as well as participant satisfaction with the pro-
gram (23 questions).

Modified Mini-Mental State Examination. To evaluate
whether cognitive impairment affected study results, the
Modified Mini-Mental State Examination37 was adminis-
tered by the research coordinator with slight adjustments
made for videoconference administration. The Modified
Mini-Mental State Examination is a 100-point, global cog-
nitive measure with higher scores indicative of better cog-
nitive function. In a sample of � 2,000 community-dwell-
ing adults without dementia age 65– 69 y, the mean
Modified Mini-Mental State Examination score was
90.0 � 7.6,38 and a cut-off of 87 has been suggested as
providing maximal sensitivity to dementia.39

Spirometry. If available, we abstracted spirometry re-
sults from the electronic medical record.

Analyses

We computed descriptive statistics of demographic and
baseline factors, including means, SD values, and propor-
tions. To assess the improvement in inhaler technique, we
used a Wilcoxon signed-rank test for the following 2 com-
parisons of TTG scores: (1) within-visit comparisons be-
tween pre-training TTG scores and the post-training scores

Fig. 1. Study timeline. TTG � teach-to-goal.
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for each inhaler during a single inhaler training session
and (2) between-visit comparisons of pre-training TTG
scores to assess the durability of the training at 1-month
and 2-month time points. Because not all participants with
metered-dose inhalers (MDIs) used a spacer at each visit,
and some changed from no spacer to using a spacer at their
second or third visit, we combined the TTG scores with
and without spacers for participants using either an albu-
terol MDI or a budesonide/formoterol MDI for the anal-
yses.

Self-reported baseline and final inhaler quality of life
and adherence were compared using a paired t test; self-
reported baseline and final self-efficacy were compared
with a Wilcoxon signed-rank test. All analyses were com-
pleted using Stata 14 (StataCorp, College Station, Texas).

Results

Of 384 patients contacted by telephone and invited to
participate in the study, 35% (n � 136) did not have a
computer or Internet access, 37% (n � 144) were not
interested in participating, and 8% (n � 30) were ineligi-
ble for other reasons (Fig. 2). Required enrollment docu-
ments were completed by 48 patients (12.5%), although 7
withdrew before the intervention due to technical difficul-
ties on the test call or frustrations with the videoconfer-
encing software. Forty-one participants had at least one
Internet-based home videoconferencing visit, 38 (77%)
completed all 3 visits, with 35 who also completed ques-
tionnaires.

For each participant, an initial test visit was scheduled
and completed by a telehealth technician. Inhaler training
visits with the pharmacist occurred during a half-day clinic.
During each half-day clinic, an average of 2.5 � 1.5 par-
ticipants had visits with an average time for each inhaler
training visit of 33.7 � 11.8 min. A study coordinator
contacted all participants the day before their visit to re-
mind them of their appointment and was available through-
out the half-day clinic to assist with any technical issues
experienced by the participant.

Participants were predominantly male (93%) and white
(85%) with a mean age of 67.5 y; 22% were current
smokers (Table 1). More than 87% had attended some
college, and 15% had evidence of inadequate health liter-
acy. Average cognitive function score among 30 (73%)
Modified Mini-Mental State Examination completers was
93.2 � 4.5, suggesting that this sample had intact global
cognition. Concerns about travel time and distance to the
clinic were barriers to receiving inhaler training for 50%
of participants. The mean COPD severity score was
9.7 � 4.6, and among 29 participants with spirometry re-
sults in the medical record, the mean percent-of-predicted
FEV1 was 49 � 19%.

Participants were trained on their current prescription
inhalers: short-acting � agonists were prescribed to 39
participants (95%), and 22 (54%) and 20 (49%) were pre-
scribed a long-acting � agonist and long-acting anticho-
linergic, respectively (Table 2). The average number of
inhaled medications prescribed per participant was
2.3 � 0.9; 2.5% reported never having received inhaler
training, and 22.5% reported having gotten instructions on
using their inhalers from the package insert only.

Initial visit pre-training TTG scores ranged from a me-
dian (interquartile range) of 10 (9–12) for the albuterol
MDI (possible range 0–13) to 12.5 (12–13) for the for-
moterol dry powder inhaler (possible range 0–17) (Table
3). During the initial visits, repeated TTG scores signifi-
cantly improved for all inhalers, except for the formoterol
dry powder inhaler and ipratropium MDI, which were each
only used by 2 participants, limiting statistical analyses
due to small sample size (see Table 3). Significant im-

Fig. 2. Flow chart.
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provement in TTG scores within inhaler training visits
continued to occur during the second and third visits. Over
time, pre-training inhaler technique scores improved from
the initial visits to month 1 and month 2 for nearly all
inhalers (Table 4). For example, albuterol MDI TTG pre-

training scores significantly increased from 10 at the initial
visit to 12 (P � .045) at month 1 and remained improved
at month 2 (10–12, P � .045). Similar results were seen
for ipratropium/albuterol Respimat (10 at initial visit im-
proved to 11 at month 2, P � .049) and the tiotropium dry
powder inhaler (11 at initial visit improved to 15 at month
2, P � .001).

COPD-specific quality of life after the 2-month training
period showed both statistical and clinically meaningful
improvements in all 4 Chronic Respiratory Disease Ques-
tionnaire domains (Fig. 3). The Chronic Respiratory Dis-
ease Questionnaire dyspnea scale improved by 0.3 points
(P � .01), the fatigue scale improved by 0.6 points
(P � .001), the emotional function scale improved by 0.5
points (P � .001), and mastery improved by 0.7 points
(P � .001). The Seattle Obstructive Lung Disease Ques-
tionnaire COPD coping skills increased from 74.5 at base-
line to 84.4 at month 2 (mean improvement 9.9 � 18.4,
P � .003) (see Fig. 3). Self-efficacy in using inhalers
improved at 2 months (P � .05 for all except formoterol
and ipratropium) (Table 5). For example, median self-
efficacy for albuterol MDI increased by 3 points (P � .001)
after the intervention period. Self-reported global change
in confidence, measuring the extent that participant con-
fidence in technique has improved or deteriorated as a
result of study activity, suggested significantly improved
confidence (�5.5 to �7 for all inhalers, on a scale from �7
to �7). Overall self-reported adherence measured with a
4-item instrument also improved significantly after the in-
tervention from 1.6 at baseline to 1.1 at month 2 (mean
improvement �0.5 � 1.4, P � .045).

Most participants agreed that setting up the equipment
was easy (91%), but 8 (23%) reported technical problems
� 50% of the time (Table 6). Five appointments were

Table 1. Characteristics of Study Participants

Characteristics Values

Demographics
Age, mean � SD y 67.5 � 6.6
Female, n (%) 3 (7.3)
Married, n (%) 26 (65.0)
Living alone, n (%) 7 (17.5)
Currently working, n (%) 6 (15.0)
Race, n (%)

Caucasian 34 (85.0)
African American 6 (15.0)

Education, n (%)
High school graduate or less 5 (12.5)
Some college/vocational 26 (65.0)
Bachelor’s degree or higher 9 (22.5)

Income, n (%)
�$15,000 8 (20.5)
$15,000 to $29,999 7 (18.0)
�$30,000 24 (61.5)

Inadequate health literacy, n (%) 6 (15.0)
Cognition, mean � SD 3MS score 93.2 � 4.5

Behavioral factors
Smoking, mean � SD pack-years 56.2 � 30.9
Current cigarette smoker, n (%) 9 (22.0)
Unhealthy alcohol use, n (%) 12 (30.0)

Barriers to face-to-face appointment, n (%)
Travel time or distance to the clinic 20 (50.0)
Travel expenses 7 (17.5)
Driving conditions 16 (40.0)
Unable or unwilling to drive 7 (17.5)
Lack of reliable transportation 5 (12.5)
Difficulty with parking at the medical center 5 (12.5)
Dislike of crowds 6 (15.0)

Self-reported comorbid illness
Charlson comorbidity index, mean � SD 1.5 � 1.7
Visual impairment, n (%) 12 (30.0)
Hearing impairment, n (%) 8 (20.5)

COPD disease severity
COPD severity score, mean � SD 9.7 � 4.6
mMRC dyspnea score, mean � SD 1.8 � 1.2
�1 exacerbation in past year, n (%) 12 (30.0)
FEV1, mean � SD L† 1.7 � 0.7
FEV1, mean � SD % predicted† 49.4 � 18.6
FEV1/FVC, mean � SD† 49.0 � 16.1

N � 41 (41 participants completed at least one visit). One participant did not complete
baseline questionnaires; therefore, age, race, sex, and smoking history were available for 41,
and survey data are presented for 40.
* Thirty participants completed the 3MS.
† Twenty-nine participants had pulmonary function test results available in the medical record.
3MS � Modified Mini-Mental State Examination
mMRC � modified Medical Research Council

Table 2. COPD Medication Use of Study Participants

Medication Use/Instruction Values

COPD medication use
Total number of inhaler medications, mean � SD 2.3 � 0.9
Short-acting � agonist, n (%) 39 (95.1)
Short-acting anticholinergic, n (%) 13 (31.7)
Long-acting � agonist, n (%) 22 (53.7)
Long-acting anticholinergic, n (%) 20 (48.8)
Inhaled corticosteroid, n (%) 7 (17.1)
Chronic prednisone use, n (%) 3 (7.5)
Home oxygen use, n (%) 6 (15.0)

Previous inhaler instruction, n (%)*
No training 1 (2.5)
Package insert only 9 (22.5)
Pharmacist 11 (29.0)
Medical provider 24 (61.5)

N � 41.
* More than one answer could be checked.
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rescheduled due to technical issues. Of completed visits,
the pharmacist reported technical issues in 64% of visits
lasting from 1 to 69 min. Technical issues included prob-
lems with the software program and glitches with the au-
dio and video feed as well as participant-level issues, such
as difficulty navigating the steps necessary to log in to
Internet videoconference visits and unfamiliarity with ba-
sic computer skills. Despite technology-related issues, over-
all participant satisfaction was high: 91% were satisfied
with the training, and 94% would recommend the training
to others (Table 7). More than half (53%) said that they
would not have received any inhaler training without this
intervention, and 86% would rather have training in their
home setting instead of traveling to the Veterans Affairs
facility for instruction.

Because the COPD severity score was originally vali-
dated using telephone responses, we compared participant
written responses with telephone responses from the first
18 participants. Among these, the mean written COPD
severity score was 9.2 � 3.4, and the mean telephone COPD
severity score was 8.5 � 3.7, with a correlation of 0.63
(P � .003). We present the written COPD severity scores
in Table 1.

Discussion

Inhaler training provided by a pharmacist using home
videoconference technology in this pilot study improved
inhaler technique during each participant visit, and im-

Fig. 3. Improvement in quality of life from baseline to 3-month follow-up. SOLDQ � Seattle Obstructive Lung Disease Questionnaire, CRQ �
Chronic Respiratory Disease Questionnaire.

Table 5. Comparison of Inhaler Self-Efficacy at Baseline and Final Questionnaire and Global Rating of Change in Inhaler Confidence

Inhaled Medication n*
Baseline Confidence

Score,† Median (IQR)
Final Confidence

Score,† Median (IQR)
Change in Score,

Median (IQR)
P

Global Rating of
Change in Confidence,

Median (IQR)‡

Albuterol MDI 25 6 (5–8) 10 (9–10) 3 (2–5) �.001 �6 (5–7)
Budesonide/formoterol MDI 16 7 (5–8.5) 10 (9–10) 2.5 (1–5) .002 �6 (6–7)
Formoterol DPI 3 8 (7–10) 10 (9–10) 2 (0–2) .15 �6 (2.5–7)
Ipratropium MDI 3 5 (4–7) 10 (9–10) 5 (3–5) .10 �7 (6–7)
Ipratropium/albuterol Respimat 7 8 (8–9) 10 (10–10) 2 (1–2) .02 �6 (6–7)
Mometasone DPI 7 8 (7–10) 10 (10–10) 2 (0–3) .031 �5.5 (4–7)
Tiotropium DPI 19 8 (5–9) 10 (9–10) 2 (0–4) �.001 �6 (6–7)

* N values in Table 5 differ from those in Tables 3 and 4 because (1) data are by self-report, and (2) some participants did not complete a final questionnaire.
† Inhaler confidence measured for each inhaled medication on a Likert scale from 0 to 10.
‡ Global rating of change in confidence for each inhaled medication on a Likert scale from �7 to �7.
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provements were sustained at the 1- and 2-month video-
conference visits. In addition, participants reported im-
provements in COPD self-efficacy, COPD health-related
quality of life, and inhaler adherence following the inhaler
training.

Previous studies using the TTG inhaler training method
in hospitalized patients showed reduced inhaler misuse
immediately following education that was maintained at
90 d follow-up.7,9 This study extended those findings by
testing TTG inhaler training using home videoconference
technology in the out-patient setting and found significant
improvements in inhaler technique sustained at month 1
and 2 follow-up. Repeated training visits reinforced tech-
nique and were acceptable to the participants, with only
11% reporting that 3 visits were too many.

The out-patients in this study had better baseline inhaler
technique than hospitalized patients. For example, partic-
ipants had albuterol MDI median scores of 10 of 13 steps
correct, compared with 92% misuse observed in hospital-
ized patients.7 This is consistent with literature showing
that patients with worse inhaler technique and therefore
worse adherence are more likely to be hospitalized.40 Good
baseline technique may be explained by previous inhaler
training, as reported by the study participants: 29.0% re-
ceived instruction from a pharmacist, 61.5% received in-
struction from another medical provider, and 22.5% learned
by reading the package insert. Additionally, most partici-

pants in this study had a high education level (87.5% with
at least some college education), a socioeconomic factor
that has been linked to better inhaler technique.8,11,41,42

Despite good baseline technique, participants in this
study still benefited from inhaler training, evidenced by
increased TTG scores and better COPD-related quality of
life. This supports clinical guidance that patients using
inhalers should have their technique assessed at regular
intervals and receive training if not using inhaled medica-
tions optimally.12,43

The improvement in inhaler technique was accompa-
nied by improvements in self-efficacy, or the self-confi-
dence that participants had using their inhalers. Although
baseline self-efficacy in inhaler use was relatively high
(range 5–8), scores increased for all inhalers after the
intervention, indicating that even a user who feels confi-
dent can improve. Self-efficacy is a key component in
behavior change,44 which implies that the improvement in
inhaler technique, along with reinforcement over 3 visits,
may be sustained during everyday use, resulting in the
improvements in quality of life seen at the end of the study
period. As seen previously,9,14,45 participants appeared to
overestimate their baseline inhaler technique, and when

Table 6. Technical Issues With Internet-Based Home
Videoconferencing as Reported by Participants and
Pharmacist

Reported Issues Values

Participant survey evaluation of
videoconferencing program, n (%)*

Internet-based home videoconferencing
program set-up

Received easy to follow instructions at the
beginning the program

35 (100.0)

Setting up the equipment was easy 32 (91.0)
Visit-related technical issues

VA staff were quick to fix any problem 33 (94.0)
Portion of time technical problems

occurred during visits
Never or rarely (� 10%) 23 (65.7)
Sometimes (11–49%) 4 (11.4)
Most or every time (� 50%) 8 (22.9)

Pharmacist-reported videoconferencing visit
outcomes†

Completed visits with technical issues, n (%) 75 (63.6)
Duration of technical issues during a visit,

mean � SD min
9.8 � 14.2

* N � 35.
† N � 118.
VA � Veterans Affairs

Table 7. Participant Evaluation of the Telehealth Internet-Based
Home Videoconferencing Inhaler Training Program

Parameters Values

Overall satisfaction
Built a good relationship with the pharmacist* 32 (91.0)
Satisfied with the training* 32 (91.0)
Would recommend the training* 33 (94.0)
Prefer videoconference training to visits at the

medical facility
30 (86.0)

Thought 3 training sessions was too many 4 (11.0)
Likelihood of receiving inhaler training

without the Internet-based home
videoconferencing training

Would have gotten training at VA within
the next 6 months

14 (41.2)

Would have gotten training elsewhere 2 (5.8)
Would not have gotten inhaler training at all 18 (53.0)

Benefits of the Internet-based home
videoconferencing program

Program is convenient 33 (94.3)
Program saves time 29 (82.9)
Program saves travel expenses 28 (80.0)
Program provides increased privacy 21 (60.0)
Program makes it easier to keep a scheduled

appointment
20 (57.1)

Decreased anxiety compared with visits at the
medical center

13 (37.1)

N � 35. Results are n (%).
* Participant agreed or strongly agreed.
VA � Veterans Affairs
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asked to make a global assessment of change, the median
change was very positive (�5.5 to �7 on a scale of �7
to �7).

Videoconferencing may permit increased access to
needed inhaler training for patients by providing teaching
at home using Internet video technology. In the United
States, 10–50% report that lack of transportation (ie, poor
geographical access to care) is an important potential bar-
rier to receiving needed health-care services, resulting in
missed appointments.24 Lack of transportation may be par-
ticularly important for the elderly,24 who often have a
higher prevalence of chronic lung diseases, such as COPD.
In our sample, we found that 50% of participants reported
transportation-related barriers to receiving inhaler training,
including travel time or distance to the clinic.

In addition to addressing needs of patients with barriers
to accessing care at the medical center, there may be other
groups that are likely to benefit from home videoconfer-
encing training. For example, low health literacy is asso-
ciated with poor COPD inhaler technique, and patients
with low health literacy may be more likely to benefit
from inhaler training.10,46,47 Only 15% of the included par-
ticipants had evidence of inadequate health literacy; thus,
this study was not able to fully explore this hypothesis.
Although cognitive impairment is associated with poor
inhaler adherence,48 cognition function of study partici-
pants was high; thus, it is unknown whether videoconfer-
ence inhaler training can be successful for persons with
cognitive impairment. Future research may determine
whether provision of training to caregivers might improve
adherence among those with dementia or those who score
poorly on the Modified Mini-Mental State Examination.

At least 35% of patients who were invited to participate
reported that they had no access to either a computer or the
Internet, and technical difficulties with the videoconfer-
encing software occurred frequently. Older patients may
have reservations about computers, web cameras, and other
technology.49 Strategies to increase participation in a home
videoconference inhaler training program could include
providing tablets to participants, simplifying the videocon-
ferencing software, using secure cell phone applications,
and minimizing the number of mailed enrollment docu-
ments needed to participate in the program.

Before the study videoconference visits, participants had
some inhaler training. However, ongoing education is im-
portant, and more than half reported that without the home
videoconferencing program, they would not have received
any inhaler training. Home videoconferencing, in which
providers communicate with patients at home in a live
interactive format, has been primarily used in mental
health50 and in rehabilitation delivery.51,52 Videoconfer-
encing for inhaler training is an attractive potential ap-
proach because it allows providers to observe patients us-

ing an inhaler, something that cannot be done over the
telephone.

Almost all participants (� 90%) were satisfied with the
training and would recommend it to others. Although pro-
gram satisfaction was high, 64% of participants experi-
enced technical issues that included difficulties logging in
and problems with the video image or audio connection.
These technical difficulties delayed or lengthened visits
and required ongoing technical support, and they will need
to be addressed in future interventions.

In this study, inhaler training was provided by a phar-
macist trained in the TTG method. Non-interactive, pas-
sive inhaler training videos are available on the Internet,
and Veterans Affairs developed YouTube training videos
for some inhalers in 2016. However, recent data suggest
that in-person instruction is superior to having a patient
watch a video20; therefore, there may be a benefit to the
interaction with a provider to changing patient behavior
and improving inhaler technique. Prior studies of TTG
used trained research staff,7,9,10 but studies in both adults
and pediatrics show that training provided by respiratory
therapists using similar checklists also results in inhaler
technique improvements.53-55 For any providers giving in-
haler training, continuing professional education is essen-
tial to maintain their own knowledge and to ensure con-
fidence and competency.18,19,56,57

This study had several strengths, including high rates of
follow up, examining technique for up to 7 rescue and
controller devices, and examining retention of learning
after 3 visits over a 2-month period. This study also had
potential limitations. As a feasibility study with a small
sample size, and because participants were on different
inhalers, there were some inhalers that were only used by
a few participants, and we were limited in the ability to
compare TTG scores and self-efficacy for those inhalers.
The pre-post design for this pilot study also has limitations
inherent to this study design, such as the placebo effect,
Hawthorne effect, and inability to establish causation be-
cause of the lack of a control group. Therefore, this inhaler
training approach should be tested in a prospective ran-
domized clinical trial. If the home Internet-based video-
conference inhaler training intervention is found to be ef-
fective, an implementation strategy using analytic control
chart methods may help to ensure that patients with COPD
who are treated with inhalers continue to receive appro-
priate inhaler training over time.58

This intervention included 3 monthly TTG trainings,
with improvement seen within each visit. However, how
long patients will maintain technique improvement is un-
known, as is the appropriate interval for repeated training.
Also, the minimum clinically important difference in TTG
scores has not been established. However, although the
changes in TTG scores were modest, we did find clinically
important improvements in quality of life scores measured
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with the Chronic Respiratory Disease Questionnaire at the
end of the intervention period, suggesting that even mod-
est improvements in TTG scores may lead to improve-
ments in symptoms and respiratory-related quality of life.
Resource burden is an important consideration; future stud-
ies are needed to analyze costs involved with providing
training via home videoconference. Additionally, improved
technique was accomplished when trained pharmacists per-
formed visits, but it is not known whether the same can be
accomplished with other clinical staff. Finally, results of
this study might have limited generalizability to popula-
tions who are younger, female, lower income, racial/ethnic
minorities, or less educated.

Conclusions

This pilot study showed that inhaler training provided
by a pharmacist using TTG methodology delivered by
novel home Internet-based videoconference technology is
a promising approach to improving inhaler technique for
patients with COPD that can improve objective measures
of inhaler technique both within a single visit and also
sustained over time and was accompanied by improved
participant self-efficacy in inhaler use and quality of life.
Future research is needed to compare this inhaler training
approach with other inhaler training interventions and to
examine whether TTG training delivered by videoconfer-
encing could improve other clinical outcomes, such as
exacerbations.
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