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OBJECTIVE: This study aimed to evaluate the impact of
a pharmacist-led intervention on improving adherence
and practice of inhaler use in outpatients with asthma

at a hospital in Vietnam.

METHODS: A pre-post interventional study was
conducted at Hue University Hospital. An adapted
checklist for both metered-dose inhalers and/or dry
powder inhalers was used to evaluate the inhaler
technique. Adherence was assessed by using the Test
of Adherence to Inhalers questionnaire. The means
of interventions comprised “Face-to-face training,”
“Creating the leaflet for patients,” and “Watching
guidance video.”

RESULTS: The number of participants with complete
data was 79. Before the intervention, 54.4% of patients
had misused inhalers, especially inappropriate posture
when using devices (70.2%) and not exhaling before
inhalation (46.8%). Non-adherence accounted for 55.7%
of patients, and the erratic pattern was the highest,
with 83.5%. The intervention had remarkably raised the

number of good practice and good adherence patients
after three months (P < 0.001).

CONCLUSION: Pharmacist-led intervention has a
positive impact on improving the adherence to inhalers
and inhalation techniques of patients with asthma.

PRACTICE IMPLICATIONS: The pharmacist-led education
model could be considered as an effective and feasible
solution for asthma management in outpatients and
better medication use.

KEY POINTS: (1) The most frequently observed mistakes
in this study were inappropriate posture and inhalation
skill when using devices. (2) Pharmacist-led training
remarkably improved patients’ practice of inhaler use
as well as medication adherence.

KEY WORDS: Asthma, Dry powder inhalers, Metered-
dose inhalers, Test of Adherence to Inhalers.

ABBREVIATIONS: DPIs = Dry powder inhalers, MDlIs
= Metered-dose inhalers, TAl = Test of Adherence to
Inhalers.
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Introduction

Asthma, a chronic airway inflammatory condition, is

a serious public health problem with a remarkably
increasing prevalence worldwide, particularly in
developing countries.' In Vietnam, approximately 10%
of the population have respiratory diseases,? with 2-5%
of people, especially in rural areas, being affected by
asthma because of high exposure to environmental
tobacco smoke.** The burden of asthma has a
significant negative impact on people’s quality of life
as well as on their families and societies’ economies.'>¢

Positive asthma outcomes depend on effective
medication selection and appropriate use by
patients. Though many evidence-based guidelines
for asthma treatment have been developed, disease
control in patients with asthma remains suboptimal.”
According to asthma management guidelines,®?
inhaler devices are frequently recommended and
are essential for optimal drug delivery to the lungs.
Several studies, however, have found that 50-80% of
patients with asthma or chronic obstructive pulmonary
disease (COPD) do not use their inhalers correctly,
resulting in poor disease control and increased side
effects.”’o" Adherence, the degree to which a patient
complies with a treatment plan involving medication
and lifestyle changes, is also an important cause

of uncontrolled asthma and suboptimal disease
management.”? However, the prevalence of non-
adherence in patients with asthma remains high,
especially in developing countries, with 86% of
patients being non-adherent to inhalers in a study

in Bangladesh.*

Research has demonstrated the vital role of
pharmacists in counseling and educating patients

to improve the clinical outcomes of their asthma.”’>®
Particularly, several studies have shown the positive
effects of pharmacists on inhaler use technique and
adherence to medication in patients with asthma.””-2°
Despite the evidence of their importance, few

studies have specifically concentrated on the role of
pharmacists in counseling and educating patients

with asthma in developing countries, including
Vietnam. These approaches are not widely used

in the Vietnamese health care system, where the
pharmacists’ primary role is to dispense medications in
pharmacies and hospitals.’® In recent years, few studies
have been conducted on this topic in developing
countries, including Vietnam.'®?' Therefore, the aim of
this study was to evaluate the impact of a pharmacist-
led intervention on improving adherence and practice

of inhaler use in outpatients with asthma at Hue
University Hospital in the central region of Vietnam.

Materials And Methods
Study Design and Participants

The study was designed as a pre-post interventional
study conducted at Hue University Hospital, a tertiary
care teaching hospital with more than 700 beds, from
March 2022 to August 2022.

The eligibility criteria for the study were as follows:

(M outpatients with asthma 18 years of age and older,
and (2) being prescribed at least one inhaler including
metered-dose inhalers (MDI) and/or dry powder
inhalers (DPI) for asthma treatment for at least four
weeks before participating in the study. Asthma was
considered to be present in any person who was taking
asthma medications or was diagnosed with asthma
by a physician. Exclusion criteria included: (1) inability
to self-administer an inhaler, (2) use of an inhaler

in parallel with other devices (eg, nasal nebulizer),
and (3) severe visual, hearing, and communication
problems, as well as cognitive impairment. All
participants signed consent forms before enrolling

in the study.

Assessment of inhaler technique

A 9-step checklist for both MDI and DPI techniques
was used in this study. This checklist was adapted
from the standard guideline of the Vietnamese Ministry
of Health?? and previous studies.®'92* Every step

was scored on this checklist. Because all steps were
deemed important for optimal medication delivery,
they were given equal weights and scores for each
correct step. The total score for each patient was
converted into a percentage score and subsequently
into a binary category. Scores of = 75% and < 75%
indicated “good” and “poor” practices, respectively.

Assessment of adherence to inhaler

To measure patient adherence to inhaler devices, this
study applied the Test of Adherence to Inhalers (TAI)
guestionnaire, which was developed and validated by
Plaza and colleagues® and is widely used in different
countries.?>28 The TAl has two versions: 10-item and
12-item TAIl. Each question of the 10-item TAl is rated
by patients on a five-point Likert scale ranging from

1 (worst compliance) to 5 (best compliance), which
gives a total score of 10 (minimum) to 50 (maximum).
The 10-item TAl is used to identify non-adherent
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patterns and levels of non-adherence. Patients who
scored 50, 46-49, or <45 were classified as having
good, intermediate, or poor adherence, respectively.
In this study, poor adherence (TAl score<45) was
considered non-adherence, whereas good and
intermediate adherence was considered adherence.
Two additional questions were added to the 10-item
TAI to create the 12-item TAI. These two questions
are evaluated by the health care staff, scoring as

1 (poor knowledge of the regimen) or 2 (good
knowledge). The 12-item TAI was also used to identify
non-adherence behavior patterns. The types of
non-compliance were categorized as follows?*: items
1-5 score < 24: “erratic non-adherence,” items 6-10
score < 24: “deliberate non-adherence,” and items
11-12 score < 3: “unwitting non-adherence.” The 12-item
TAIl was used in the present study.

Setting and Intervention Description

A patient leaflet and guidance video of inhaler
technigque were designed by the research team

as educational materials prior to the training. The
contents of the leaflet and video included relevant
information about asthma symptoms, risk factors,
treatment and inhaler technique step-by-step. The
leaflet and video were prepared using the official
guideline for inhaler use by the Vietnamese Ministry of
Health?? and were approved by the clinical pharmacists
and physicians at the Internal Medicine Department

of Hue University Hospital. Patients were screened

for eligible criteria by a pharmacist after their medical
consultations and receiving medicines from the
hospital pharmacy. Those who satisfied the inclusion
criteria were invited to join the study and referred

to clinical pharmacists for the counseling. During

this process, socio-demographics (eg, age, gender,
education level, occupation) and medical backgrounds
(eg, comorbidities, history of allergy, duration of
disease, type of inhaler) were collected.

Three clinical pharmacists, who had received training
in counseling skills, carried out the training. Face-to-
face training was then performed one-on-one with
the patient. Regarding adherence to inhalers, the
pharmacist explained the importance of adherence
in optimizing clinical outcomes and minimizing side
effects. In terms of inhaler technique, patients were
asked to demonstrate their inhaler technique in front
of the pharmacist using placebo inhaler devices (the
same type prescribed by their physicians). If patients
made any mistake, the pharmacist corrected it and
explained why the missing step(s) was critical. The

pharmacist then used the placebo inhaler to simulate
each inhaler step. Patients were asked to repeat the
technigue until they could demonstrate all steps
correctly. The leaflet and guidance video were then
given to patients for reviewing at home.

Pharmacists assessed the patient adherence to inhalers
using TAIl questionnaires and inhaler technique using
the developed checklist prior to training (TO) and

then reassessed the patients’ inhaler technique and
adherence 3 months (T3) after baseline evaluation.

Statistical analyses

Descriptive statistics were expressed as frequency,
percentage or mean * standard deviation, where
appropriate. Comparisons between subgroups were
performed using Chi-square tests for categorical
variables. In the pre-post intervention study,
McNemar’s tests were used to determine the
differences between two groups in dichotomous
dependent variables. Statistical significance was set at
P-value of < 0.05 (two-tailed). All data were analyzed
using SPSS version 20.0 (IBM Corporation, Armonk,
NY, USA).

Ethics approval

The study was approved by the Scientific and
Ethics Committee of Hue University of Medicine and
Pharmacy (Document Number: H2022/497).

Results

Sociodemographic Characteristics and
Disease Profile of Participants

A total of 102 outpatients with asthma were enrolled
in the study at baseline (TO). During the 3-month
follow-up period, 23 patients (22.5%) dropped out

of the study because of missed appointments. As a
result, the number of participants with complete data
was 79. Most of the remaining participants were 18-59
years of age (58.2%), with a mean age of 55.4 (+ 14.4
years). The male-to-female ratio was approximately
1.5:1. Regarding educational level, only 27.8% had
educational levels higher than high school. Half of the
participants were unemployed or retired (48.1%), and
most of them had at least one comorbidity (62%).

In addition, approximately 41.8% of patients had a
family history of asthma. The majority of respondents
had asthma for > 5 years (79.8%) with common
symptoms such as cough (68.4%), wheezing (77.2%),
shortness of breath (77.2%), and chest tightness
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Table 1. Baseline Demographic and Clinical
Information of Participants (N = 79)

Characteristics n (%)
Age (year)

18-59 46 (58.2)

> 60 33(41.8)

Mean + SD 55.4+14.4
Gender

Male 49 (62.0)

Female 30 (38.0)
Educational level

High school or lower 57 (72.2)

University or higher 22 (27.8)
Active occupation

Yes 41 (51.9)

No 38 (48.1)
Comorbidity

Yes 49 (62.0)

No 30 (38.0)
Allergy history

Yes 20 (25.3)

No 59 (74.7)
Family history of asthma

Yes 33 (41.8)

No 46 (58.2)
Asthma Profile
Asthma duration (years)

<5 16 (20.2)

>5 63 (79.8)
Common symptoms

Cough 54 (68.4)

Wheeze 61(77.2)

Shortness of breath 61(77.2)

Chest tightness 64 (81.0)

Prior hospitalization resulting from asthma attack(s)

Yes 11(13.9)

No 68 (86.1)
Inhaler used

MDI 18 (22.8)

DPI 32 (40.5)

MDI and DPI 29 (36.7)
Treatment regimen

Inhaler and oral medications 19 (24.1)

Inhaler only 60 (75.9)

Abbreviations: DP = Dry powder inhaler, MDI = Metered-dose inhaler,
SD = Standard deviation.

(81%). The prevalence of participants having prior
hospital admissions because of asthma attacks was
high (13.9%). Regarding asthma treatment, the most
frequent inhaler device being used was DPI (40.5%),
followed by a combination of MDI and DPI (36.7%) or
MDI only (22.8%) (Table 1).

Inhaler Technique Before and After the
Intervention

Of the 79 participants who were using inhalers, 47
patients were using MDI and 61 patients were using
DPI. Regarding the specific steps, as shown in Table
2 (pre-intervention), no mistakes were observed in
Step 2 and 9, but mistakes occurred in every other
step. The most incorrectly performed step was the
fifth, followed by the sixth and fourth step. These
steps were significantly improved after the pharmacist
intervention (P < 0.05) (Table 2). In addition, the
percentage of patients performing good inhalation
technique increased considerably from 45.6% at
baseline to 91.2% after training (P < 0.001) (Table 3).
The data suggest that the pharmacist intervention
probably made a positive impact on patients’ inhaler
technique.

Patient Adherence to Inhalers Before and
After the Intervention

TAI questionnaire comprised two main domains:
patient-related (items 1-10) and health care
professionals-related (items 11-12) domains. The mean
scores of the first 10 items (patient domain) after
intervention were higher (47.2 + 3.3 vs 44.0 + 4.8) and
statistically significant (P < 0.001). Compared with
pre-intervention, the percentage of non-adherent
patients dramatically decreased (55.7% to 24.1%;

P < 0.001) (Table 4). Of interest is that when applying
the 12-item TAl, the proportions of erratic, deliberate,
and unwitting non-adherence behavior patterns were
substantially reduced from 83.5%, 62.0%, and 49.3% to
67.1%, 20.3%, and 20.3%, respectively (P < 0.001), after
the intervention (Table 5). These results suggest that
the pharmacist intervention had a positive effect on
patient adherence to inhalers.

Factors Associated With Good Practice and
Good Adherence at Baseline

The analysis of factors associated with good practice
and good adherence results is summarized in Table 6.
A higher percentage of patients who were admitted
to the hospital as a result of asthma attacks showed
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Table 2. Participants’ Performance of Each Step Before and After the Intervention

Steps MDI (n =47) DPI(n=61)
Pre-intervention Post-intervention | Pre-intervention Post-intervention
n (%) n (%) n (%) n (%)
1. Hold inhaler vertically 44 (93.6) 46 (97.9) 42 (68.9) 57 (93.4)
P=05 P <0.001
2. Remove the cap 47 (100) 47 (100) 61 (100) 61 (100)
3. Shake inhaler well (MDI) or turn the red wheel | 35 (74.5) 46 (97.9) 57 (93.4) 60 (98.4)
one way and back the other way until the P=0.001 P=0.25
“click”is heard. (DPI)
4. Stand or sit straight 28 (59.6) 35(74.5) 33(54.1) 45 (73.8)
P=0.016 P=0.002
5. Neck slightly tilt back 14 (29.8) 26 (55.3) 15 (24.6) 35(57.4)
P =0.002 P <0.001
6. Breath out gently through the mouth 25(53.2) 44 (93.6) 34 (55.7) 55(90.2)
P <0.001 P <0.001
7. Place the mouth-piece between teeth and 38(80.9) 45 (95.7) 58 (95.1) 57 (93.4)
close lips, then breathe in strongly and deeply P=0.016 P=0.25
8. Hold breath for 10s and breath out gently 35(74.5) 45 (95.7) 45 (73.8) 61 (100)
P =0.002 P <0.001
9. Close the cap 47 (100) 47 (100) 61 (100) 61 (100)

Table 3. Percentage of Patients Who Showed Improvement in Inhalation Technique

Post-intervention
Good practice Poor practice Total P-value?
n (%) n (%) T
m
@©
e
Pre-intervention Good practice (n, %) 36 (45.6) 0(0.0) 36 (45.6) T z
Poor practice (n, %) 36 (45.6) 7 (8.8) 43 (54.4) ! g
N
N
Total 72(91.2) 7 (8.8) 79 (100)

2 MacNemar's test.

Table 4. Adherence Improvement Oriented With the 10-Item TAI

1SIDVINGVHA 39V JOIN3S 3HL

Adherence Levels Pre-intervention Post-intervention | P-value
n (%) n (%)

>
(%]
9
Non-adherence (< 45) 44 (55.7) 19 (24.1) '8
Intermediate adherence (46-49) 25(31.6) 34 (43.0) <0.0012 §
Good adherence (50) 10(12.7) 26 (32.9) %
Z
Mean score + SD 440+48 472+33 <0.001b =
[Op0|

x|

2 MacNemar’s test.
b pajred T-test.

=
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Table 5. Non-adherence Behavior Patterns According to the 12-ltem TAI

Non-adherence Patterns Pre-intervention Post-intervention | P-value
n (%) n (%)

Erratic 66 (83.5) 53 (67.1)

Deliberate 49 (62.0) 16 (20.3) <0.001

Unwitting 39 (49.3) 16 (20.3)

Table 6. Factors Associated With Good Knowledge, Good Practice,

and Good Adherence at Baseline

Independent Variables

Good Practice

Good Adherence

Age (years) P=0.63 P=0.526
18-59 46 22 (47.8) 19 (41.3)
> 60 33 14 (42.4) 16 (48.5)
Gender P=0.44 P=0.892
Male 49 24 (49.0) 22 (44.9)
Female 30 12 (33.3) 13 (43.3)
Educational level P=0.32 P=0.058
High school and lower 57 24 (42.1) 29 (50.9)
Graduate and higher 22 12 (54.5) 6(27.3)
Employed P=0.76 P =0.059
Yes 41 18 (43.9) 14 (34.1)
No 38 18 (47.4) 21 (55.3)
Comorbidity P=0.76 P=0.285
Yes 49 23 (46.9) 24 (49.0)
No 30 13 (43.3) 11 (36.7)
Allergy history P=0.33 P=0.553
Yes 20 11 (55.0) 10 (50.0)
No 59 25 (42.4) 25 (42.4)
Family history of asthma P=0.07 P=0.274
Yes 33 19 (57.6) 17 (51.5)
No 46 17 (37.0) 18(39.1)
Duration of suffering from asthma P=0.52 P =0.666
< 10years 43 21 (48.8) 20 (46.5)
> 10 years 36 15(41.7) 15 (41.7)
Hospitalization resulting from asthma attack P=0.51 P=0.041
Yes 11 4 (36.4) 8(72.7)
No 68 32(47.1) 27 (39.7)
Number of inhalers used P=0.71 P=0.588
1 inhaler 50 22 (44.0) 21 (42.0)
2 inhalers 29 14 (48.3) 14 (48.3)
Treatment regimen P=0.86 P=0.200
Inhaler and oral medications 19 9(47.4) 6(31.6)
Inhaler only 60 27 (45.0) 29 (48.3)
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better adherence with inhaler treatment (P = 0.041).
Other factors such as age, gender, educational level,
occupation, comorbidity, allergy history, family history
of asthma, and treatment regimen had no impact on
the results.

Discussion

Pharmacists can help patients avoid drug-related
problems and achieve the best results from drug
therapies, particularly for chronic diseases.?® To the
best of our knowledge, this is the first interventional
study that shows the value of pharmacist-led training
in improving inhalation technique and patient
adherence to inhalers in a developing country. Findings
from this study highlight the importance of patient
education by pharmacists in developing countries,
especially in Vietnam.

Results revealed that pharmacist-led training
remarkably improved patients’ practice of inhaler use
as well as medication adherence, which are both core
elements of effective asthma management. This is
consistent with previous studies, which also reported
similar effects of pharmacist intervention on patients
with asthma or COPD.'81929-32 |n this study, 54.4% of the
patients used inhaler devices incorrectly at baseline,
which is in accordance with findings from Al Jahdali
and colleagues.®® Since there has been evidence about
the association between poor practice of inhaler
technigue and poor asthma control,3* health care staff
should give attention to this major problem in asthma
outpatients.

The most frequently observed mistakes in this study
were inappropriate posture (failure to lean the head
slightly back or sit straight) and not exhaling before
inhalation when using devices. This outcome is
different from those of Yadav and colleagues (2019)
and Hammelein (2011), who found the most regularly
performed errors in inhalation technique was “hold
breath for 10s,” which is not the case in this study.

As shown in the data, holding breath after inhalation
was correctly performed by more than 70% of the
participants. Appropriate posture and exhaling before
inhalation are important steps to ensure that the drug
molecules deposit deeper into the airways'®; however,
these were the most incorrectly performed steps in this
research cohort. These errors indicate that the patients
were unaware of the proper technique when using
inhalers."® Hence, these steps should be emphasized
during the counseling by health care professionals.

After receiving training from the pharmacist,
considerable improvement in practice skill related to
inhalation technique was observed in participants.
The percentage of patients evaluated as “poor
practice” were reduced from 54.4% to 8.8% after the
intervention (P < 0.001). Of greater importance is
that patients made fewer mistakes in steps 4, 5, and
6, which were the most mishandled steps before the
intervention. These findings are supported by other
published literature.”°30 A possible explanation for
the positive outcome might come from a combination
of varied interventions, including pharmacists’
training as well as providing patient information
leaflet and guidance video. Patient information leaflet
is considered useful for health-promotion media,
especially for adult participants.®®

Besides inhalation technique, effective asthma
management depends on patient adherence to the
prescribed control medication.*® Though adherence

is crucial to maximize therapeutic efficacy, the
percentage of patients with optimal adherence (TAI
score = 50), in this study, were only 12.7%, whereas
the percentage of non-adherent patients (TAIl score

< 45) was 55.7% (almost fourfold). This is in line with
previous studies in Spain (58.1%)% and China (49.4%)?
but significantly higher than that in Ethiopia (18.3%).2°
This suggests that improving patient adherence to
inhaler therapy is still a critical and challenging issue
for rational clinical drug use in Viethnam, and must be
discussed and resolved urgently. Regarding the non-
adherence patterns, the prevalence of erratic non-
adherence was the most frequent (83.5%), followed
by deliberate (62.0%) and unwitting non-adherence
(49.3%), which were substantially higher than

those of the study by Zhang (2020), who reported
39.4%, 54.6%, and 26.4% of participants with erratic,
deliberate, and unwitting non-adherence behavior,
respectively.?” According to Plaza and colleagues,*
erratic and unwitting patterns can be seen as
unintentional non-adherence, whereas deliberate
behavior is referred to as intentional non-adherence.
The reasons were suggested by Ngo and colleagues
that unwitting non-adherence came from the lack of
knowledge related to asthma disease, while erratic
non-adherence might be because of the better feeling
or absence of clinical symptoms; in terms of deliberate
pattern, it was possibly a result of the financial burden
of medications.?®
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There was a dramatic decrease in the proportion of
non-adherent patients by 30% (from 55.7% to 24.1%,;

P < 0.001) after the pharmacist intervention. Of greater
interest is that pharmacist intervention reduced both
intentional and unintentional non-adherence patterns
(P < 0.001). Since unintentional non-adherence

mainly arises from a lack of knowledge, erratic and
unwitting non-adherence behavior can be improved by
educating patients or simplifying medication regimens.
In contrast, it is challenging to deal with patients with
intentional non-adherence who frequently struggle

to follow evidence-based recommendations or have
personal beliefs that conflict with health guidance.3®

A close relationship between health care staff,
particularly pharmacists, and patients would play

an important role in collecting patients’ information,
perspectives, and beliefs that help counsel the
patients effectively.

As the last health professional to come into contact
with the patient before the use of the medication,
pharmacists play a vital role in patient education

on medicine use. Pharmacist-led counseling has

been demonstrated to be more effective than

other methods, such as watching guidance videos.”®
Nevertheless, in developing countries, including
Vietnam, pharmacists’ primary role is underestimated
and mainly related to supplying and dispensing
medications in hospitals or pharmacies; thus,
pharmacists do not seem to contribute to the
treatment process or get involved in the health care
team. The findings from this study, as a result, highlight
pharmacists’ significant contribution to improving
inhalation technique and adherence in asthma patients.

This study had several limitations. First, pharmacists
did not repeat training at various points of time
because of limited human resources and the impact
of the COVID-19 pandemic during the study period.

A single intervention might not be sufficient for all
patients to remember how to perform error-free
inhalation technique. Yadav and colleagues (2019)
suggested that repeated training and demonstration
can benefit patients through regular assessment

of their technique with feedback to ensure their
adherence and adequate drug delivery.® Even though
the data showed a good improvement in inhalers’
practice skills after a 3-month period, additional
follow-up instructions and exercises would increase
the number of patients who inhale their medication
without making mistakes. Second, this study collected
data that mainly relied on self-reporting, which might
have recall bias or underestimation of medication use.

This is, however, a simple and rapid assessment with
acceptable results playing a critical role in disease
management during the treatment process. Continued
efforts are needed to design different accessible
interventions for new and returning patients; different
interventions may be required for patients with asthma
of varying severity. Future studies may be needed to
evaluate the long-term effect of training to find the
best period of time for maintaining proper inhalation
technigue and patient adherence between training
and retraining.

Conclusion

The findings of this study showed that a pharmacist-led
intervention could remarkably improve the adherence
to inhalers and inhalation technique of patients with
asthma. This pharmacist-led education model could

be considered as an effective and feasible solution

for asthma management in outpatients and better
medication use, especially in developing countries with
limited human resources, such as Vietnam.

REFERENCES

1. Global Initiative for Asthma (GINA). Global Strategy for
Asthma Management and Prevention. 2022. Available from
http:/www.ginasthma.org.

2. Ministry of Health. National Program for Management of
Chronic Respiratory Diseases in Vietnam. Accessed August 30,
2022. http://benhphoitacnghen.vn/hoi-nghi-khoa-hoc-va-le-
mit-tinh-huong-ung-ngay-hen-toan-cau-2018.html.

3. Lam HT, Rénmark E, Van Tudng N, et al. Increase in asthma
and a high prevalence of bronchitis: results from a population
study among adults in urban and rural Vietnam. Resp Med.

2011,105(2):177-85. doi:https:/doi.org/101016/j.rmed.2010.10.001.

4. Sy DQ, Thanh Binh MH, Quoc NT, et al. Prevalence of asthma
and asthma-like symptoms in Dalat Highlands, Vietnam.
Singapore Med J. 2007,48(4):294-303.

5. Bahadori K, Doyle-Waters MM, Marra C, et al. Economic
burden of asthma: a systematic review. BMC Pulm Med.
2009;9:24. doi:10.1186/1471-2466-9-24.

6. Mungan D, Aydin O, Mahboub B, et al. Burden of disease
associated with asthma among the adult general population
of five Middle Eastern countries: results of the SNAPSHOT
program. Resp Med. 2018;139:55-64. doi:https:/doi.
0rg/10.1016/j.rmed.2018.03.030.

7. Jia X, Zhou S, Luo D, et al. Effect of pharmacist-led
interventions on medication adherence and inhalation
technique in adult patients with asthma or COPD: a systematic
review and meta-analysis. J Clin Pharm Ther. 2020;45(5):904-
17. doi:101111/jcpt13126.

1SIDVINIGVHA 39VD JOINIS 3HL  #20C AdvNdg3d

IVNINO/WODdOSY

x|

=

85


http://ascp.com/journal
http://www.ginasthma.org
http://benhphoitacnghen.vn/hoi-nghi-khoa-hoc-va-le-mit-tinh-huong-ung-ngay-hen-toan-cau-2018.html
http://benhphoitacnghen.vn/hoi-nghi-khoa-hoc-va-le-mit-tinh-huong-ung-ngay-hen-toan-cau-2018.html
https://doi.org/10.1016/j.rmed.2010.10.001
https://doi.org/10.1016/j.rmed.2018.03.030
https://doi.org/10.1016/j.rmed.2018.03.030

PHARMACIST-LED TRAINING ON ADHERENCE AND PRACTICE OF INHALER USE

8. Labiris NR, Dolovich MB. Pulmonary drug delivery. Part I:
physiological factors affecting therapeutic effectiveness of
aerosolized medications. Br J Clin Pharmacol. 2003;56(6):588-
99. doi:10.1046/]1365-2125.2003.01892.x.

9. Virchow JC, Crompton GK, Dal Negro R, et al. Importance
of inhaler devices in the management of airway disease.
Resp Med. 2008;102(1):10-9. doi:https://doi.org/10.1016/].
rmed.2007.07.031.

10. Molimard M, Raherison C, Lignot S, et al. Assessment of
handling of inhaler devices in real life: an observational study in
3811 patients in primary care. J Aerosol Med. 2003;16(3):249-54.
doi:10.1089/089426803769017613.

1. Sriram KB, Percival M. Suboptimal inhaler medication
adherence and incorrect technique are common among chronic
obstructive pulmonary disease patients. Chron Respir Dis.
2016;13(1):13-22. doi:10.1177/1479972315606313.

12. Blake KV. Improving adherence to asthma medications:
current knowledge and future perspectives. Curr Opin Pulmon
Med. 2017;23(1):62-70. doi:10.1097/MCP.OO00000000000334.

13. Gillisen A. Patient’s adherence in asthma. J Physiol
Pharmacol. 2007;58 Suppl 5(Pt 1):205-22.

14. Rafi MA, Tahmin CI, Tashrik S, et al. Adherence to inhalers
and associated factors among adult asthma patients: an
outpatient-based study in a tertiary hospital of Rajshahi,
Bangladesh. Asthma Res Pract. 2022;8(1):1. doi:10.1186/s40733-
022-00083-7.

15. Garcia-Cardenas V, Armour C, Benrimoj Sl, et al.
Pharmacists’ interventions on clinical asthma outcomes:
a systematic review. Eur Respir J. 2016;47(4)1134-43.
doi10.1183/13993003.01497-2015.

16. Wang KY, Chian CF, Lai HR, et al. Clinical pharmacist
counseling improves outcomes for Taiwanese asthma patients.
Pharm World Sci. 2010;32(6):721-9. doi:10.1007/s11096-010-
9427-4.

17. Hdmmerlein A, Muller U, Schulz M. Pharmacist-led
intervention study to improve inhalation technique in asthma
and COPD patients. J Eval Clin Pract. 2011:17(1):61-70. doi:101111/
j1365-2753.2010.01369.x.

18. Nguyen TS, Nguyen TLH, Van Pham TT, et al. Pharmacists’
training to improve inhaler technique of patients with COPD
in Vietnam. Int J Chron Obstruct Pulmon Dis. 2018;13:1863-72.
doi:10.2147/copd.S163826.

19. Yadav A, Thapa P. Pharmacist led intervention on
inhalation technigue among asthmatic patients for improving
quality of life in a private hospital of Nepal. Puimon Med.
2019;2019:8217901. doi:10.1155/2019/8217901.

20. Amorha KC, Okonta MJ, Ukwe CV. Impact of pharmacist-led
educational interventions on asthma control and adherence:
single-blind, randomised clinical trial. Int J Clin Pharm.
2021,43(3):689-97. doi:10.1007/s11096-020-01187-x.

21. Quynh Thi Huong B, Khoi Xuan P, Tien Hoang T, et al. An
impact of a pharmacist-led educational intervention on quality
of life among patients with asthma Asian J Pharma Clin Res.
2019;12(6):307-12. doi:10.22159/ajpcr.2019.v12i6.33705.

22. Ministry of Health. Guidelines for inhalers usage. Accessed
August 30, 2022. http:/benhphoitacnghenvn/huongdan
quyet-dinh-4562/phu-luc/cach-su-dung-cac-dung-cu-phan-
phoi-thuoc.

23. Onyedum C, Desalu O, Nwosu N, et al. Evaluation of
inhaler techniques among asthma patients seen in Nigeria: an
observational cross sectional study. Ann Med Health Sci Res.
Jan 2014;4(1):67-73. doi:10.4103/2141-9248.126617.

24. Plaza V, Fernandez-Rodriguez C, Melero C, et al. Validation
of the ‘Test of the Adherence to Inhalers’ (TAI) for asthma and
COPD patients. J Aerosol/ Med Pulm Drug Deliv. 2016;29(2):142-
52. doi:10.1089/jamp.2015.1212.

25. Ayele AA, Tegegn HG. Non adherence to inhalational
medications and associated factors among patients with
asthma in a referral hospital in Ethiopia, using validated tool
TAl. Asthma Res Pract. 2017;3(1):7. doi:10.1186/s40733-017-
0035-0.

26. Ngo CQ, Phan DM, Vu GV, et al. Inhaler technique and
adherence to inhaled medications among patients with acute
exacerbation of chronic obstructive pulmonary disease in
Vietnam. Int J Environ Res Publ Health. 2019:16(2). doi:10.3390/
ijerph16020185.

27. Zhang J, Yin C, Li H, et al. Application of once-monthly
self-reported ACT guestionnaire in management of adherence
to inhalers in outpatients with asthma. Patient Prefer Adher.
2020;14:1027-36. doi:10.2147/ppa.S176683.

28. Plaza V, Giner J, Curto E, et al. Assessing adherence by
combining the test of adherence to inhalers with pharmacy
refill records. J Investig Allergol Clin Immunol. 2021,31(1):58-64.
doi:10.18176/jiaci.0461.

29. Abdulsalim S, Unnikrishnan MK, Manu MK, et al. Structured
pharmacist-led intervention programme to improve medication
adherence in COPD patients: a randomized controlled study.
Res Social Admin Pharm. 2018:14(10):909-14. doi:https:/doi.
0rg/10.1016/[.sapharm.201710.008.

30. Mehuys E, Van Bortel L, De Bolle L, et al. Effectiveness of
pharmacist intervention for asthma control improvement. Eur
Respir J. 2008;31(4):790. doi:10.1183/09031936.00112007.

31. Garcia-Cardenas V, Sabater-Herndndez D, Kenny P, et al.
Effect of a pharmacist intervention on asthma control. A cluster
randomised trial. Respir Med. 2013;107(9):1346-55. doi:https:./
doi.org/10.1016/}.rmed.2013.05.014.

32. Klemmeier T, Steenhuis LH, Schokker S. The importance
of inhaler technique education in asthma and COPD: a
long-term follow-up. Eur Respir J. 2019;54 Suppl 63:PA1479.
doi:10.1183/13993003.congress-2019.PA1479.

33. Al-Jahdali H, Ahmed A, Al-Harbi A, et al. Improper inhaler
technique is associated with poor asthma control and frequent
emergency department visits. Aller Asthma Clin Immunol.
2013;9(1):8. doi:10.1186/1710-1492-9-8.

34. Lindgren S, Bake B, Larsson S. Clinical consequences of
inadequate inhalation technique in asthma therapy. Eur J Respir
Dis. 1987;70(2):93-8.

35. Barik AL, Purwaningtyas RA, Astuti D. The effectiveness of
traditional media (leaflet and poster) to promote health in a
community setting in the digital era: a systematic review. Jurnal
Ners. 2019;14(3):76-80. doi:10.20473/jn.v14i316988.

36. George M. Adherence in asthma and COPD: new strategies
for an old problem. Respir Care. 2018;63(6):818-31. doi:10.4187/
respcare.05905.

x|

=

1SIDVINIGVHA 39VD JOINIS 3HL  #20C AdvNdg3d

IVNINO/WODdOSY

86


http://ascp.com/journal
https://doi.org/10.1016/j.rmed.2007.07.031
https://doi.org/10.1016/j.rmed.2007.07.031
http://benhphoitacnghen.vn/huongdan/quyet-dinh-4562/phu-luc/cach-su-dung-cac-dung-cu-phan-phoi-thuoc
http://benhphoitacnghen.vn/huongdan/quyet-dinh-4562/phu-luc/cach-su-dung-cac-dung-cu-phan-phoi-thuoc
http://benhphoitacnghen.vn/huongdan/quyet-dinh-4562/phu-luc/cach-su-dung-cac-dung-cu-phan-phoi-thuoc
https://doi.org/10.1016/j.sapharm.2017.10.008
https://doi.org/10.1016/j.sapharm.2017.10.008
https://doi.org/10.1016/j.rmed.2013.05.014
https://doi.org/10.1016/j.rmed.2013.05.014



