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Background. Inhalation therapy is the main treatment for asthma and chronic obstructive pulmonary disease (COPD) patients.
Owing to the poor inhaler technique in using inhalers, we assessed the effect of a multidimensional pharmaceutical care on
inhalation technique in patients with asthma and COPD.Materials and Methods. A 3-month controlled parallel-group study was
undertaken in asthma and COPD patients using dry powder inhalers (DPIs). Patients in the intervention group received
multidimensional pharmaceutical care, including establishment of a special dispensing window, face-to-face demonstration and
education, brochure education, videos education, online consultation and education, and follow-up reeducation. Patients in the
control group received usual pharmaceutical care. *e inhaler technique score, correctness of inhaler usage, beliefs about
medicines questionnaire (BMQ) score, asthma control test (ACT), and COPD assessment test (CAT) were measured pre- and
postintervention. Quality of life improvement evaluated according to score changes of ACT in asthma and CAT in COPD and
patient satisfaction were measured postintervention. Results. 259 patients finished the study with 133 in the intervention group
and 126 in the control group. Compared to preintervention and control group postintervention, the inhaler technique score,
correctness of inhaler usage, and ACT score significantly increased in the intervention group postintervention, while the BMQ
score and CAT score decreased significantly (P< 0.05). Significant improvements in quality of life and patient satisfaction were
found (P< 0.05). Conclusion. *is study showed the multidimensional pharmaceutical care for asthma and COPD patients were
effective in improving inhalation technique. By providing pharmaceutical care, pharmacists might help asthma and COPD
patients to acquire better quality of life.

1. Introduction

Respiratory diseases are the main causes of high morbidity and
mortality worldwide [1], while COPD has become one of the
leading causes of death in China. Inhaled medication is the
cornerstone in the treatment of asthma andCOPD [2]. Various
types of inhaler devices are used [3], including pressure
quantitative inhalers (pMDIs), DPIs, and soft mist inhalers
(SMIs). *e operation steps of these devices are complex, and
the essential techniques for each type of device are also dif-
ferent. Hence, it is difficult for patients to operate and master.

Global Initiative for Chronic Obstructive Pulmonary
Disease (GOLD), 2017, first describes in detail that errors are
frequently made in using inhalers [4]. Studies [1, 5, 6] indicated
that incorrect techniques were inevitable in common use of

inhalers, which could lead to poor treatment outcome and
disease control [5, 7, 8]. In addition, inadequate inhalation
technique had been associated with increased emergency de-
partment visits [6], additional medical cost, and increased risk
of death [6, 9]. It was proposed that incorrect technique at-
tributed to poor adherence to inhaler medication, lack of
knowledge, patient’s perception of medication, and inadequate
education [10–12].

In fact, current education and instruction on inhaler
technique are insufficient. A systematic review revealed that
about a quarter of patients had never received oral in-
struction on inhalation technique. Even for those who had
received instruction, the quality and time of training and
their mastery of inhalation technique were not optimal [13].
Moreover, 86% of patients could not benefit from prescribed
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drugs due to poor inhaler technique [14]. GOLD 2020
emphasizes that after initial treatment, inhalation technique
is an important part of the future review of patients’ con-
dition, which cannot be ignored. *erefore, additional in-
terventions are needed for the optimization of education for
patients’ inhaler technique. *e aim of this study was to
evaluate a multidimensional pharmaceutical care interven-
tion on inhaler technique improvement in asthma and
COPD patients.

2. Materials and Methods

2.1. Study Population. A 3-month controlled parallel-group
was conducted at the First Affiliated Hospital of Soochow
University, Suzhou, Jiangsu, China, from January 2019 to
June 2019. Ethical approval was approved by the ethics
committee of the First Affiliated Hospital of Soochow
University (Ethical approval number: 2014-284), and written
informed consent was obtained from all patients. *is study
also was conducted in accordance with the Declaration of
Helsinki in 1964. Patients attended the respiratory depart-
ment and used one to two of the three DPIs (Turbuhaler®,
Diskus®, and Handihaler®) consecutively enrolled. Inclu-
sion criteria were diagnosis of asthma according to Global
Initiative for Asthma (GINA) [15] or COPD according to
GOLD criteria [4]; using at least one of the three DPIs but
without prior experience; could self-administer medicine
and had no difficulty in communicating with Chinese;
willing to participate; and accept follow-up. Exclusion cri-
teria were patients who had used any one of the three DPIs
for more than one week and had been instructed on the three
DPIs during the past week. All enrolled patients were under
stable condition or experienced only mild to moderate
airway obstruction during the study. Study flowchart was
shown in Figure 1.

2.2. Study Design. A total of 272 patients were enrolled and
randomly allocated into an intervention group (n� 142) and
a control group (n� 130). Patients in the intervention group
received multidimensional pharmaceutical care interven-
tion, while patients in the control group received usual
pharmaceutical care (verbal instruction of inhaler usage). A
trained pharmacist collected the baseline information of all
patients, including age, gender, educational status, marital
status, medical insurance, smoking history, drinking history,
diagnosis of diseases, and type of DPIs.

2.3. Formulation of a Nine-Step Inhaler Technique.
Referring to the manufacture’s drug information leaflets and
our previous findings on the optimal operation of inhaler
technique [16], nine-step inhaler techniques of the three
DPIs (Turbuhaler®, Diskus®, and Handihaler®) were de-
veloped based on the “seven-step inhaler technique” [17, 18].
*e “seven-step inhaler technique” includes opening (de-
vice), loading (drug), exhaling, biting (mouthpiece), inhal-
ing, holding breath, and repeating. Considering our previous
observations, steps of sitting up before medication and
cleaning after medication were added for the optimization of

inhaler technique to formulate the “nine-step inhaler
technique” (Table 1). Each of the nine steps was scored 1 or
0, by giving 1 for correct operation and 0 for incorrect or
missed operation. *e total score was 9.

2.4. Setting up a Special Dispensing Window for Asthma and
COPD Patients. A special dispensing window was estab-
lished, and three demonstration inhaler devices
(Turbuhaler®, Diskus®, and Handihaler®) were provided on
this window. Patients with asthma or COPD using one to
two of the three devices were automatically allocated to this
window and were instructed to operate correct technique by
trained pharmacists using demonstration devices in this
window.

2.5. Face-to-Face Demonstration and Evaluation. Patients
were required to demonstrate their inhaler technique using
demonstration devices in the special dispensing window. A
trained pharmacist observed the process and made an initial
assessment (evaluation outcomes included the inhaler
technique score, correctness of inhaler usage, BMQ score,
ACT score, and CAT score). Patients operating incorrect
techniques on each step were checked out and then
instructed to perform the correct operation by the trained
pharmacist. After that, patients showed the inhaler opera-
tion back to pharmacist (teach-back) till no errors were
made on every step. Patients could ask questions for further
understanding during this process.

2.6. Making and Providing an Educational Brochure. An
educational brochure wasmade to improve patient’s disease-
related knowledge and ability to deal with asthma and
COPD. Contents of the brochure include introduction of
asthma and COPD diseases, drugs, correct inhaler operation
for the three DPIs, quitting smoking, appropriate lifestyle,
and the most common problems patients encounter in using
inhalers. *e brochure was printed and provided to asthma
and COPD patients. Patients could watch the brochure
multiple times if they needed.

2.7. Making and Providing Inhaler Usage Videos. Usage
videos of Turbuhaler®, Diskus®, and Handihaler® were
taken according to the nine-step inhaler technique and
generated into a corresponding two-dimensional code for
each inhaler, respectively. Once a patient’s prescription was
prescribed one of these devices, the drug list delivered to
them would automatically generate the corresponding two-
dimensional code for the prescribed inhaler. Patients were
instructed to scan the two-dimensional code generated on
their drug list through theWeChat app (a popular messaging
app in China) installed on their mobile phone for watching
the usage videos. After leaving the hospital, they could watch
the videos at any time. Besides, patients were informed of
learning repeatedly till they performed correct technique on
all steps.
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2.8. Establishment of an Online Consulting Platform for
Online Consultation and Education. Consultation sections
for chronic diseases online had been set up in the WeChat’s
official account platform of our pharmacy department. One
of the sections was opened to asthma and COPD patients.
Patients were instructed to scan the two-dimensional code
(generated from the WeChat’s official account of our
pharmacy department) and follow the subscription account.
*en, patients could get into the consultation platform
through the subscription account and were free to com-
municate with our pharmacists online. Patients could leave
messages on the platform as well. Pharmacists would
communicate with them online or responded to their
messages. In addition, popular science articles related with

asthma and COPD were regularly delivered to patients for
learning through the subscription account. Additionally,
usage videos of the three inhalers were uploaded to the
consulting platform, and patients can watch the videos
online at any time.

2.9.Follow-UpandReevaluation. Monthly telephone follow-
ups were conducted for three months. During the follow-
ups, patients were retrained the inhaler technique and
reeducated the correct operation on their operation errors.
Patients could ask questions during the process if they had
confusion. Patient’s assurance of understanding of in-
struction through telephone was considered as the
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Figure 1: Study flowchart.
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confirmation of the mastering inhaler technique. After 3
months, patients were invited to the special dispensing
window for reevaluation of the inhaler technique by another
trained pharmacist (not the pharmacist who conducted the
baseline evaluation). Inhaler technique score, correctness of
inhaler usage, BMQ score, ACT score, and CAT score were
reevaluated. Assessment of the quality of life improvement
(changes of the ACT score in asthma and the CAT score in
COPD) and patient satisfaction were also conducted.

2.10. Evaluation Outcomes. Outcomes were as follows: (1)
the inhaler technique score was scored using the nine-step
inhaler technique, and the total score was calculated; (2)
correctness of inhaler usage was defined as the percentage of
patients operating the correct step compared to the total
number of patients in the intervention group or control
group and evaluated by scoring each step; (3) beliefs about
medicines were assessed using the BMQ score [19]. *e
BMQ was used to evaluate patient’s concerns about the
harmful results caused by using medicine. Higher score
indicated patient perceived a stronger negative attitude to
medicine. BMQ was a 9-item questionnaire. *e answer
“yes” scored 1 and “no” scored 0, and the total score was the
sum of all items; (4) quality of life improvement was
evaluated according to the changes of the ACT score and
CAT score exceeding minimum clinically improvement
difference (MCID), which was defined as changes of the
ACT score was 3 points [20] and CAT score was 2 points
[21]; and (5) patient satisfaction questionnaire was designed
according to the previous publication [22]. *e satisfaction

questionnaire consisted of 8 items.*e answer “yes” to items
1–7 scored 1 and “no” scored 0. *e item 8 was suggestions
proposed to the pharmaceutical care mode by patients.

2.11. Data Analysis. Data analysis was conducted using the
Statistical Package for Social Science (SPSS 19.0) software
(IBM Corp, Armonk, NY, USA). Continuous data were
presented as mean± standard deviation (SD), and categor-
ical data were presented as percentages and frequency.
Baseline characteristics of two groups used unpaired t tests
for continuous data and chi-square tests for categorical data.
For the between-group comparisons, Mann–Whitney U-
tests were performed for continuous data and chi-square
tests were used for categorical data. For intragroup com-
parisons between pre- and postintervention, the paired t-test
was conducted for continuous data and chi-square tests were
used for categorical data. A level of P< 0.05 was considered
statistically significant.

3. Results

3.1. Patient Demographic Characteristics. A total of 272
patients were enrolled at baseline, and 259 patients com-
pleted the study after a 3-month follow-up (9 lost to follow-
up in the intervention group and 4 lost to follow-up in the
control group). Patient demographic characteristics are
presented in Table 2. *e mean age of all patients was
51.20± 17.70 years, with 52.90% of males and 47.10% of
females. In the participants, 196 patients had asthma and 63
patients had COPD, with 229 patients married and 232

Table 1: Nine-step inhalation technique.

Summary Nine steps of inhalation technique

Turbuhaler®

Sitting Sit up straight and keep the upper part of the body upright
Opening Open the device by removing the cap from the inhaler
Loading Hold the inhaler upright, rotate grip anticlockwise, and then back until a click is heard
Exhaling Exhale to residual volume and away from device
Biting Place the mouthpiece gently between the teeth and seal the lips round the mouthpiece

Inhaling Inhale forcefully and deeply as fast as you can
Holding Hold breath for more than 5 seconds (optimally for 10 seconds)
Repeating Repeat the fourth step to the seventh step to ensure to get the full dose
Cleaning Clean the place where the mouth is bitten on the device and close the inhaler

Diskus®

Sitting Sit up straight and keep the upper part of the body upright
Opening Open the inhaler by pushing the rod
Loading Push lever back completely
Exhaling Exhale away from mouthpiece
Biting Place the mouthpiece gently between the teeth and seal the lips round the mouthpiece

Inhaling Inhale forcefully and deeply as fast as you can
Holding Hold breath for more than 5 seconds (optimally for 10 seconds)
Repeating Repeat the fourth step to the seventh step to ensure get the full dose
Cleaning Clean the place where the mouth is bitten on the device and close inhaler

Handihaler®

Sitting Sit up straight and keep the upper part of the body upright
Opening Open the inhaler by pulling the dust cap upwards, and open the mouthpiece
Loading Place the capsule in the central compartment and close the mouthpiece firmly
Exhaling Exhale away from mouthpiece
Biting Place the mouthpiece gently between the teeth and seal the lips round the mouthpiece

Inhaling Inhale forcefully and deeply as fast as you can, and a rattle can be heard
Holding Hold breath for more than 5 seconds (optimally for 10 seconds)
Repeating Repeat the fourth step to the seventh step to ensure to get the full dose
Cleaning Clean the place where the mouth is bitten on the device and close the inhaler
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patients who hadmedical insurance. Most patients had a low
education status (122 patients with lower education, and 13
patients had no education). Smoking history was presented
in 48 patients, and drinking history was presented in 41
patients. *e highest patients were Turbuhaler® users
(n� 165), followed by Diskus® users (n� 44) and Handi-
Haler® users (n� 30). No significant difference in patients’
demographic characteristics was found between the inter-
vention group and control group at baseline (P> 0.05).

3.2. Comparison of Inhaler Technique Score between Two
Groups. Inhaler technique score was evaluated pre- and
postintervention. Significant improvement was found in the
intervention group (Figure 2). *e increase in the inhaler
technique score was significant from preintervention to
postintervention in the intervention group (P< 0.01). Com-
parison between the intervention group and control group
postintervention was also significantly different (P< 0.01).

3.3. Comparison of Correctness of Inhaler Usage between Two
Groups. *e results of correctness of inhaler usage on each
step are shown in Table 3. Comparing to preintervention,
correctness of inhaler usage in steps 1–5 and steps 7–9

significantly increased in the intervention group post-
intervention (P< 0.05). No significant improvement in step 6
was seen in the intervention group (P> 0.05). Significant
differences in steps 1–4 and steps 7–9 were found between the
intervention group and control group comparison (P< 0.05),
but no significant changes were found in steps 5-6 (P> 0.05).

3.4. Comparison of Beliefs about Medicines between Two
Groups. BMQ score in the intervention group significantly
decreased postintervention (P< 0.01). *e change in the
BMQ score was also significantly different when comparing
the intervention group and control group postintervention
(P< 0.01, Figure 3).

3.5. Comparison of Quality of Life Improvement Pre and
Postintervention. *e total ACT score was obviously in-
creased, while the total CATscore was decreased significantly
in the intervention group from precto postintervention
(P< 0.05) (Table 4). Moreover, 60.38% of asthma patients
and 62.96% of COPD patients reached quality of life im-
provement exceed MCID in the intervention group. No
significant difference in the ACT score and CAT score was
found in the control group (P> 0.05). What is more, the

Table 2: Demographic characteristics of asthma and COPD patients.

Characteristics Intervention group (n� 133) Control group (n� 126) All (n� 259) P

Age, years, mean± SD 51.01± 17.30 51.40± 18.19 51.20± 17.70 0.860a

Gender, n (%) 0.736a

Male 69 (51.88) 68 (53.97) 137 (52.90)
Female 64 (48.12) 58 (46.03) 122 (47.10)

Level of education, n 0.461a

No education 5 8 13
Lower education 61 61 122
Secondary education 25 27 52
Higher education 42 30 72

Marital status, n 0.186a

Married 121 108 229
Unmarried/divorced/solitary 12 18 30

Medical insurance, n 0.644a

Yes 118 114 232
No 15 12 27

Smoking history, n 0.622a

Ever 22 26 48
Never 101 89 190
Quit smoking for ≥1 year 10 11 21

Drinking history, n 0.507a

Yes 23 18 41
No 110 108 218

Diagnosis, n 0.121a

Asthma 106 90 196
COPD 27 36 63

Type of inhalers, n 0.554a

Tubuhaler® 85 80 165
Diskus® 26 18 44
HandiHaler® 13 17 30
Diskus® and HandiHaler® 4 7 11
Diskus® and Tubuhaler® 2 3 5
HandiHaler® and Tubuhaler® 3 1 4

aComparison between the intervention group and control group postintervention.
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number of asthma and COPD patients who achieved quality
of life improvement exceed MCID was significantly higher in
the intervention group compared to the control group
(P< 0.05 for each).

3.6. Comparison of Patient Satisfaction between Two Groups.
Patient satisfaction was investigated after 3 months inter-
vention (Table 5). For all the 8 items, patient satisfaction in the
intervention group was significantly higher than the control

group (P< 0.01 of all). In the intervention group, satisfaction
in items 1–4 and 6-7 were above 93.23%, but the result of item
5 (77.44%) was slightly lower. *e item 8 was patients’
suggestions on the multidimensional pharmaceutical care.

4. Discussion

*is study identified a multidimensional pharmaceutical
care based on inhalation technique training and education
resulted in a positive effect, and the results showed that the

Table 3: Correctness of inhaler usage score in the intervention group and control group pre- and postintervention.

Time of evaluation Intervention group (n� 133) Control group (n� 126) P

Step 1, n (%)
Preintervention 89 (68.42) 82 (65.08) <0.001a
Postintervention 130 (97.74) 85 (67.46) <0.001b

Step 2, n (%)
Preintervention 94 (70.68) 93 (73.81) <0.001a
Postintervention 127 (95.49) 104 (82.54) 0.001b

Step 3, n (%)
Preintervention 112 (84.21) 109 (86.51) <0.001a
Postintervention 130 (97.74) 113 (89.68) 0.015b

Step 4, n (%)
Preintervention 97 (72.93) 83 (65.87) <0.001a
Postintervention 129 (96.99) 88 (69.84) <0.001b

Step 5, n (%)
Preintervention 120 (90.22) 120 (95.24) 0.003a

Postintervention 132 (99.25) 122 (96.83) 0.335b

Step 6, n (%)
Preintervention 120 (90.22) 110 (87.30) 0.087a

Postintervention 127 (95.49) 111 (88.10) 0.051b

Step 7, n (%)
Preintervention 61 (45.86) 56 (44.44) <0.001a
Postintervention 115 (86.47) 58 (46.03) <0.001b

Step 8, n (%)
Preintervention 79 (59.40) 76 (60.32) <0.001a
Postintervention 124 (93.23) 81 (64.29) <0.001b

Step 9, n (%)
Preintervention 86 (64.66) 82 (65.08) <0.001a
Postintervention 126 (94.74) 84 (66.67) <0.001b

aComparison between pre- and postintervention in the intervention group. bComparison between the intervention group and control group postintervention.
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Figure 2: Inhaler technique score in the intervention group and control group pre- and postintervention.
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Table 4: Quality of life in the intervention group and control group pre- and postintervention.

Group
Preintervention,

mean± SD
Postintervention,

mean± SD
Post-preintervention,

mean± SD P
Improving exceed
MCID, n (%)

P

Intervention
group

ACT score
(n� 106)

17.44± 4.35 20.94± 4.66 3.50± 4.65 <0.01a 64 (60.38) <0.01b

CAT score
(n� 27)

19.81± 6.74 15.67± 6.03 -4.15± 5.67 0.021a 17 (62.96) <0.01b

Control group
ACT score
(n� 90)

17.63± 4.37 18.32± 4.97 0.69± 3.05 0.325a 13 (14.44)

CAT score
(n� 36)

19.39± 5.21 18.44± 5.61 -0.94± 5.24 0.461a 5 (13.89)

aComparison of the ACT score and CAT score between pre- and postintervention, respectively. bComparison of quality of life improving exceed MCID
between the intervention group and control group.

Table 5: Patient satisfaction in the intervention group and control group postintervention.

Items
Intervention group
(n� 133), n (%)

Control group (n� 126),
n (%)

P

1 I have not received such a service from outpatient department before 129 (96.99) 73 (57.93) <0.001a
2 I am satisfied with the pharmaceutical care services given by the
pharmacist

131 (98.50) 57 (45.24) <0.001a

3 I feel comfortable to communicate with the pharmacist 130 (97.74) 62 (49.21) <0.001a
4 I am satisfied with the pharmacist answered questions I have about my
medications

129 (96.99) 57 (45.24) <0.001a

5My knowledge about disease andmedications improved after receiving
the services

104 (77.44) 36 (28.57) <0.001a

6 I will recommend this service to my friends and family members who
are using inhaler devices

130 (97.74) 50 (39.68) <0.001a

7 I want to receive such a pharmaceutical care service for other diseases 124 (93.23) 62 (49.21) <0.001a
8 I have some suggestions about the pharmaceutical care services 85 (63.91) 33 (26.19) <0.001a
aComparison between the intervention group and control group.
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Figure 3: BMQ score in the intervention group and control group pre-and postintervention.
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intervention group participants reported better improve-
ments in inhaler technique, correctness of inhaler usage,
beliefs about medicines, quality of life, and patient satis-
faction postintervention, in comparison to preintervention
and control group participants.

GOLD 2020 points out that the effectiveness of inha-
lation therapy is affected by many factors to varying degrees,
including education and training in inhaler technique,
medication adherence, and type of operating errors. Edu-
cation accounts for 90% in the successful treatment of re-
spiratory diseases [1]. Medical staff should not only provide
education and training in inhaler usage for patients but also
evaluate patients’ technique through demonstration and
regular follow-up to ensure patients’ mastery of correct
technique. However, in real life, education in inhaler op-
eration is inadequate in asthma and COPD patients [5]. In
this study, a nine-step inhaler technique was formulated
based on the seven-step inhaler technique [17] to assist
patients in mastering the inhaler technique better and easier.
Steps of sitting posture before medication and cleaning after
medication were added. Incorrect sitting posture causes a
narrow and bent airway, thereby increasing the inhalation
resistance which obstructs the natural inhalation of drugs.
Furthermore, saliva leaving on the mouthpiece after med-
ication increases the humidity in the mouthpiece and dis-
solves the powder, therefore reducing the inhaled dose of
each suction. According to the operating points of nine-step
inhaler technique, we took educational videos of three kinds
of DPIs for patients to self-learning at home. Correct inhaler
operations were explained in detail and demonstrated by a
trained pharmacist in the videos.

In China, with the in-depth development of the medical
system reform, pharmacists are facing the transformation
from the original guarantee of drug supply to take patients as
the center and provide pharmaceutical care for patient.
Currently, asthma and COPD are becoming the major
challenges for chronic diseases prevention and control in
China [17]. Nevertheless, there is no uniform standard for
the mode of pharmaceutical care. Patients might perform
correct technique on the spot, but their operating techniques
dropped off as time went on. Besides, patients might have no
other ways of receiving instructions on correct technique
apart from the drug information leaflets after leaving hos-
pital [23]. By combining various educational approaches,
repeated and continuous education and training on inha-
lation technique were provided for patients.*e information
of patients diagnosed with asthma or COPD were auto-
matically allocated to a special dispensing window. Patients
were instructed and trained face-to-face by a trained
pharmacist in this window. Besides, educational materials
including a printed brochure and videos (by scanning the
two-dimensional code) were provided to patients. In the
brochure, disease-related knowledge and common misun-
derstandings in using inhalers were illustrated. Also, patients
could watch and learn the operation steps in the videos
without restriction if they did not remember operations.
What is more, patients could consult questions via the
consulting platform online or came to the special dispensing
window. Telephone follow-up provided an opportunity for

pharmacist to reeducate patients in inhaler technique.
During the process, individualized pharmaceutical care was
performed tailored to patients’ needs.

Research studies have showed that inhalation technique
can be improved by educational approaches [24, 25]. After
education, however, technique skills drop off. Pothirat et al.
showed that merely 51% patients had correct technique 1
month after education [24]. According to Blaquiere et al.
only 55% patients conducted the correct technique 2 months
after training [25]. Distinct improvements in patients’ in-
halation technique were also identified in our study. *e
multidimensional pharmaceutical care intervention proved
to be effective in improving and retention patients’ inhaler
technique. Monthly follow-up was conducted in the inter-
vention group participants for repeated education. More-
over, visual materials (a brochure and videos) provided to
patients offered a kind of continuous education and in-
struction, in case their techniques decline over time.
Communicating with pharmacists online provided an op-
portunity for patients to dismiss their confusion timely.
Combination of such various educational methods ensured
patients mastery of techniques and gave important results.
In the intervention group, correctness of almost all steps was
above 93% three months after education. *e correctness of
step 7 (hold breath for more than 5 seconds and optimally
for 10 seconds) failed to reach 93%, but the changing degree
of this step was the highest (by more than 40%). Patients
could not hold breath properly initially. *ey might make a
laugh, speaking, or swallow saliva when holding breath. In
addition, the time of patient’s holding breath was not long
enough. *ese issues would obviously affect the effective
inhalation of drugs. Patients learned how to hold breath
correctly and for as long as possible after training and ed-
ucation. It seems that for most patients (above 30%), the
major difficult operating steps were step 1 and steps 7–9 (sit
up straight and keep the upper part of the body upright, hold
breath formore than 5 seconds and optimally for 10 seconds,
repeat the fourth to seventh step, clean the mouthpiece, and
close the inhaler). *e proportions of patients had correct
inhaler technique of step 1 and, steps 7–9 were low at
baseline. However, after education, correctness in these four
steps improved about 20% in the intervention group
compared to preintervention and control group. Step 7 was
also found to be the difficult step in other studies [1, 26]. *e
results indicated that education on these difficult steps
should be addressed. At every follow-up, repeated instruc-
tions and education on the correct use of these steps were
conducted by the pharmacist, and therefore, obvious im-
provements in correct operation were observed. No sig-
nificant differences in correctness of step 5 and step 6 were
found between groups postintervention.*is is probably due
to the high correctness of the two steps at baseline.

Patients worried that they would indulge in drugs, and
their lives would be disturbed by using drugs, owing to long-
term treatment of asthma and COPD [27]. Kovaćev ić et al.
[27] concluded that increased awareness of association
between the future health and nondeterioration could lead to
an effective trend by using asthma medications. Analyzing
the beliefs about medications in the participants, patients’
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attitude towards drugs changed evidently, and mean BMQ
scores significantly decreased postintervention. *is deter-
mined that the performance of multidimensional pharma-
ceutical care gave effective outcomes. Potential negative
beliefs about drugs were decreased, and patients began to
realize the benefits of using drugs and regular treatment.
Inhalation technique is one of the crucial factors for effective
asthma management [28, 29]. *e improvement of the in-
halation technique might contribute to better quality of life.
In the present study, besides enhancement of inhaler
technique, patient’s quality of life improved positively based
on our data. In the intervention group, proportions of
improvement exceeding MCID were identified clearly
higher in both asthma and COPD patients compared to the
control group. Although the lung function was not detected
in our study, which has been associated with the score
changes of ACT for asthma and CAT for COPD. Changes of
the ACT score and CAT score probably related with di-
minishing lung function decline. All the results showed that
multidimensional pharmaceutical care based on inhaler
technique education and training positively influenced pa-
tient beliefs about medicines, inhaler technique, and quality
of life.

Patient satisfaction reflects that the overlap of a patient’s
experience correspond with their expectations. Satisfied
patients are more likely adhere to disease therapy, thereby
having better outcomes [30]. Patients do need pharma-
ceutical care provided by pharmacists [22]. We investigated
patient satisfaction with the multidimensional pharmaceu-
tical care. Satisfaction was nearly above 93.23% in items 1–4
and items 6-7 postintervention, indicating that patients had
high acceptance and satisfaction with the pharmaceutical
care. Patients’ suggestions on the pharmaceutical care (item
8) mainly focused on the type of diseases and inhaler devices
and form, frequency, and coverage of pharmaceutical care.
*ese results denoted that patients made a positive response
to the satisfaction survey and had a strong desire for con-
tinuous pharmaceutical care provided by pharmacists.
Satisfaction of item 5 (77.44%) was lower than other items.
*is probably arose from the fact that pharmacists primarily
focused on education on the inhaler technique skills, while
education on disease of asthma and COPD and drug-related
knowledge were insufficient. *is finding underlined the
necessity of optimal individualized pharmaceutical care to
meet the needs of more patients.

*ere were some limitations in this study. First, since the
primary objective of this study was to determine the ap-
plication and practice of the multidimensional pharma-
ceutical care, we have not conducted the pharmacoeconomic
evaluation. Second, as the inhaler devices of patients used in
this study were DPIs, data on pMDIs and SMIs are lacking.
Further research studies are needed to identify these issues.

5. Conclusion

In conclusion, correct inhalation technique is crucial for the
successful treatment of asthma and COPD. We underlined
the need of multidimensional pharmaceutical care inter-
vention to educate and train patients repeatedly and

continuously, and we eventually improved inhalation
technique of patients. It is a beneficial attempt to provide
active and continuous pharmaceutical care for asthma and
COPD patients by the pharmacist in China.

Data Availability

*e data used to support the findings of this study are in-
cluded within the article.

Conflicts of Interest

*e authors declare that there are no conflicts of interest
regarding the publication of this paper.

Authors’ Contributions

Wanqing Wang and Tao Xu contributed equally to this
study, and both the authors are first authors.

Acknowledgments

*is work was supported by the Development Center for
Medical Science and Technology of National Health and
Family Planning Commission of the People’s Republic of
China (grant no. 2017ZX09304-021) and the Jiangsu
Pharmaceutical Association (grant no. Q2018153).

References

[1] A. Dudvarski Ilic, V. Zugic, B. Zvezdin et al., “Influence of
inhaler technique on asthma and COPD control: a multi-
center experience,” International Journal of Chronic Ob-
structive Pulmonary Disease, vol. 11, pp. 2509–2517, 2016.

[2] H. Chrystyn, J. van der Palen, R. Sharma et al., “Device errors
in asthma and COPD: systematic literature review and meta-
analysis,” NPJ Primary Care Respiratory Medicine, vol. 27,
no. 1, pp. 22–31, 2017.

[3] O. S. Usmani, “Choosing the right inhaler for your asthma or
COPD patient,” =erapeutics and Clinical Risk Management,
vol. 15, pp. 461–472, 2019.

[4] Global Initiative for Chronic Obstructive Lung Disease
(GOLD), Global Strategy for Diagnosis, Management and
Prevention of COPD, World Health Organization, Geneva,
Switzerland, 2017.

[5] A. S. Melani, M. Bonavia, V. Cilenti et al., “Inhaler mis-
handling remains common in real life and is associated with
reduced disease control,” Respiratory Medicine, vol. 105, no. 6,
pp. 930–938, 2011.

[6] V. Giraud and N. Roche, “Misuse of corticosteroid metered-
dose inhaler is associated with decreased asthma stability,”
European Respiratory Journal, vol. 19, no. 2, pp. 246–251,
2002.

[7] M. G. Cochrane, M. V. Bala, K. E. Downs, J. Mauskopf, and
R. H. Ben-Joseph, “Inhaled corticosteroids for asthma ther-
apy,” Chest, vol. 117, no. 2, pp. 542–550, 2000.

[8] K. N. M. Man, Z. Tian, D. C.-L. Lam, J. M. F. Wan, and
K. C. Tan-Un, “Satisfaction, preference and error occurrence
of three dry powder inhalers as assessed by a cohort naı̈ve to
inhaler operation,” International Journal of Chronic Ob-
structive Pulmonary Disease, vol. 13, pp. 1949–1963, 2018.

[9] M. Molimard, C. Raherison, S. Lignot, F. Depont,
A. Abouelfath, and N. Moore, “Assessment of handling of

Canadian Respiratory Journal 9



inhaler devices in real life: an observational study in 3811
patients in primary care,” Journal of Aerosol Medicine, vol. 16,
no. 3, pp. 249–254, 2003.

[10] M. Topp, J. Vestbo, and E. L. Mortensen, “Psychometric
properties of the COPD-specific beliefs about medicine
questionnaire in an outpatient population: a rasch-analysis,”
Chronic Obstructive Pulmonary Diseases: Journal of the COPD
Foundation, vol. 3, no. 4, pp. 748–757, 2016.

[11] W. Fischer, S. Brandstetter, M. Brandl et al., “Specific, but not
general beliefs about medicines are associated with medica-
tion adherence in patients with COPD, but not asthma: cohort
study in a population of people with chronic pulmonary
disease,” Journal of Psychosomatic Research, vol. 107,
pp. 46–52, 2018.

[12] S. Z. Bosnic-Anticevich, H. Sinha, S. So, and H. K. Reddel,
“Metered-dose inhaler technique: the effect of two educational
interventions delivered in community pharmacy over time,”
Journal of Asthma, vol. 47, no. 3, pp. 251–256, 2010.

[13] C. M. Harnett, E. B. Hunt, B. R. Bowen et al., “A study to
assess inhaler technique and its potential impact on asthma
control in patients attending an asthma clinic,” Journal of
Asthma, vol. 51, no. 4, pp. 440–445, 2014.

[14] V. Plaza, J. Giner, G. J. Rodrigo, M. B. Dolovich, and
J. Sanchis, “Errors in the use of inhalers by health care
professionals: a systematic review,”=e Journal of Allergy and
Clinical Immunology: In Practice, vol. 6, no. 3, pp. 987–995,
2018.

[15] Global Initiative for Asthma, Global Strategy for Asthma
Management and Prevention, Global Initiative for Asthma,
Fontana, CA, USA, 2019.

[16] Q. Qin, R. Chen, W. Lei et al., “Evaluation and analysis of
inhaler drug device adherence in asthma and COPD patients,”
Zhongguo Yao Xue Za Zhi, vol. 5, no. 51, pp. 413–416, 2016.

[17] Inhalation*erapy and Respiratory Rehabilitation Group and
Respiratory Diseases Committee of China Association of
Medical Equipment, “Chinese expert consensus on standard
application of inhalation device in stable chronic airway
disease patients,” Zhonghua Jie He He Hu Xi Za Zhi, vol. 42,
no. 4, pp. 241–253, 2019.

[18] W. Q. Wang, T. Xu, Q. Qin et al., “Evaluation of a novel
progressive pharmaceutical care model based on inhaler
technique in the disease management of patients with asthma
and chronic obstructive pulmonary disease in China,” 2019,
https://www.researchsquare.com/article/rs-8375/v1.

[19] R. Horne and J. Weinman, “Patients’ beliefs about prescribed
medicines and their role in adherence to treatment in chronic
physical illness,” Journal of Psychosomatic Research, vol. 47,
no. 6, pp. 555–567, 1999.

[20] M. M. Cloutier, M. Schatz, M. Castro et al., “Asthma out-
comes: composite scores of asthma control,” Journal of Allergy
and Clinical Immunology, vol. 129, no. 3, pp. S24–S33, 2012.

[21] S. S. C. Kon, J. L. Canavan, S. E. Jones et al., “Minimum
clinically important difference for the COPD assessment test:
a prospective analysis,” =e Lancet Respiratory Medicine,
vol. 2, no. 3, pp. 195–203, 2014.

[22] S. Apikoglu-Rabus, G. Yesilyaprak, and F. V. Izzettin, “Drug-
related problems and pharmacist interventions in a cohort of
patients with asthma and chronic obstructive pulmonary
disease,” Respiratory Medicine, vol. 120, pp. 109–115, 2016.

[23] I. A. Basheti, N. M. Obeidat, and H. K. Reddel, “Effect of novel
inhaler technique reminder labels on the retention of inhaler
technique skills in asthma: a single-blind randomized con-
trolled trial,” NPJ Primary Care Respiratory Medicine, vol. 27,
no. 1, 2017.

[24] C. Pothirat, W. Chaiwong, N. Phetsuk, S. Pisalthanapuna,
N. Chetsadaphan, and W. Choomuang, “Evaluating inhaler
use technique in copd patients,” International Journal of
Chronic Obstructive Pulmonary Disease, vol. 10, pp. 1291–
1298, 2015.

[25] P. D. Blaquiere, D. B. Christensen, W. B. Carter, and
T. R. Martin, “Use and misuse of metered-dose inhalers by
patients with chronic lung disease: a controlled, randomized
trial of two instruction methods,” American Review of Re-
spiratory Disease, vol. 140, no. 4, pp. 910–916, 1989.

[26] Y. S. Chang, M. J. Park, C. Bai et al., “Comparative study of
patients in correct usage of and preference for the swinghaler
and turbuhaler multidose inhalers,” Journal of Asthma,
vol. 49, no. 7, pp. 750–756, 2012.
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