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Comparative study of 
individual and traditional 

bedside metered-dose 
inhaler use and group 

teaching with video 
demonstration

Sir, 
Several studies have been conducted to evaluate correct 
metered-dose inhaler (MDI) use among chronic pulmonary 
patients in Western and Asian countries with purpose to 
encourage self-care behavior by the patient in all social 
groups particularly patients with lower economic status. [1] 
Introduction of metered-dose medication in the 1970's has 
improved treatment of chronic obstructive airways disease 
and asthma.[2] These medications are prepared in different 
products including MDI initiated by inhalation, nebulizer, 
and 5-6 different powder inhaler medications including 
discus, diskhaler, aerolizer, handihaler, terbuhaler, and 
twisthaler.[3] A study with participation of 100 patients 
with chronic obstructive pulmonary disease has shown that 
powder inhaler medication initiated by patient inhalation is 
very popular. Powder inhalers in general have equal effi cacy 
and 5-15% of the inhaled dose settles in the airways. These 
powder inhalers were introduced in the latter part of 1990's 
and even though initially taken up by few, they gradually 
had increased popularity, such that recently the serevent 
discus, which contains two medications, is simple to use 
and very common.[4] Some diffi culties with MDI use are: 
Lack of coordination between inhalation and release of 
medication, lack of suffi cient breath hold during inhalation, 
too quick an inhalation and lack of awareness when MDI is 
out of medication or how many doses has been used (Figure 
1 shows correct use of MDI). Other factors important in 
correct learning of medication use are mental status, physical 
ability, and good coordination. The aero chamber can improve 
coordination but has its own considerations; too much time 
between spray and inhalation should not elapse, quick 
inhalation is required, the chambers’ electrostatic charge can 
cause medication clumping, and multiple sprays for one or 
two puffs can decrease medication effective dosage delivery. 
Powder inhalation medications are triggered by inhalation and 
less coordination between medication release and inhalation 

is required by drug preparation and release can be diffi cult. 
Due to moisture, the particles of powder can stick to each 
other and lead to medication wasting, which can be due 
to moisture in the environment or due to exhaling into the 
device. Powder inhalers with separately packaged doses 
for single use are easier to use compared to chambers fi lled 
with medication for multiple dosage. A recent review study 
has been published by committee of European pulmonary 
specialists and pulmonary care centers on patient MDI 
use. Specialists report that correct MDI use increases 
patient awareness and compliance with medication use 
and following of physician recommendations, which in 
many studies has shown to improve control of pulmonary 
disease and patient’s overall health.[5-7] Some studies note 
that patients can have difficulty in understanding and 
complying with physician recommendations.[8] Some 
studies have shown that 6 month follow-up and self-care 
teaching in asthmatic patients have not improved patient 
outcome.[8-9] Yet, other studies note that even asking patients 
about questions can motivate them to take more active role 
in their self-care.[10] As a result, comparison with control 
in a randomized case-control study may better evaluate 
educational methods on any impacts they may have in 
patient care.

This was a randomized case-control study with participation 
of COPD and asthmatics in two groups who regularly 
followed up at the Masih Daneshvari Hospital for 
pulmonary visit during the year 2008-2010. The control 
group received personal teaching followed an educational 
pamphlet. The case group received video teaching in groups 
of 10-15 individuals within 3 weeks after discharge with 
repeat teaching in 6 weeks. All participants were evaluated 
regarding correct use of inhaler medication at start and at 18 
months after discharge. Follow-up was by a nurse specialist 
and phone interview regarding technique of MDI use.

Thirty two patients received traditional teaching and 60 
video teaching. In the traditional group, mean age was 53 
years old and 20 were male gender. In the video group, 
mean age was 62 years old and 54 were males. The two 
groups did not signifi cantly differ in correct explanation 
of MDI use by phone interview (P > 0.05). One person 
in the traditional group and 5 in the video group did not 
describe correct MDI technique. Although the two groups 
did statistically differ in age group and Saint George 
Respiratory Questionnaire scores at the beginning of the 
study (P < 0.004). Multivariate analysis did not infl uence 
incidence of correct MDI use [Table 1].

Patient education is an important part of treatment and 
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medical care for chronic pulmonary patients and asthmatics 
particularly in using inhaler medication for symptom control 
and better pulmonary function.[5,8,9] Numerous studies in our 
country and Asian countries such as Singapore and China 
have been performed that support effectiveness of education 
in correct medication use.[1,5-8] Yet, no randomized control 
trial for asthmatic patients has been done in our country. This 
study compared to methods of traditional and video teaching 
of correct MDI use in pulmonary patient in subsequent 
technique described on phone interview by nurse specialist.

Strength of this study included performing it at a pulmonary 
specialty center and by nurse specialists. Of points of 
weakness was lack of personal follow-up at the hospital when 
requested and need for phone follow-up. In many countries, 
there is trend toward self-care behavior teaching and 
awareness of illness exacerbation signs among patients. In a 
study in China, video teaching and technique demonstration 
to patients and recurrent assessments has shown increased 
predicted FEV1 more than 10% in a short time up to a 
year, which has also shown decreased hospitalization and 
emergency visits in patients with lower educational and 
economic status.[1] In Australia, 7% of adult population has 
asthma. Studies regarding self-care, awareness of illness, 
correct MDI, and decreased infl uence of illness of quality 
of life have been performed. These studies also have not 
shown signifi cant infl uence of age, gender, job, education, 
and smoking habit. Symptoms began on education.[5] Similar 
studies in Iran using MDI and peak fl ow meter have been 

performed. Researchers agree that peak fl ow meter is not 
correctly used and patients only pay attention to values after 
inhaler use. They believe that level of education and length 
of prescription is important in correct medication use.[1,5-7] 
Williams and colleagues showed that patient compliance with 
corticosteroid MDI use based on patient charts and pharmacy 
reports in asthmatics has been 50% and is inversely correlated 
with emergency department visits for acute attack of asthma. 
If time of running out of medication increases 25%, rate of 
hospitalization for asthma attack doubles.[10] Other factors 
important in compliance are lack of controlled environment 
and lack of patient follow-up due to economical issues, oral 
candidiasis with steroid inhalers (that can be prevented with 
mouth wash after MDI use) and can cause time with total 
lack of treatment. Even prescribing long-acting MDI may 
improve compliance. Patient follow-up, education in peak 
fl ow meter use or signs of illness exacerbation can help with 
early visit to physicians.

Although it has been reported that correct MDI use is important 
in drug delivery to the airways, this study did not refute it 
but infl uence of factors such as recurrent teaching, patient 
motivation, regular follow-ups, and patient self-care education 
was not assessed. Maybe, video education helped patients 
with correct medication use. More controlled studies are 
recommended.

ACKNOWLEDGEMENTS

Researchers would like to thank all colleagues at Masih Daneshvari 
Hospital that helped with preparation of this article. 

Saeid Fallah Tafti, Shoarzargari L., Heydari M., 
Khayamikia M., Eslami M., Nasiri S., Saliminejhad L. 

Nursing and Respiratory Health Management Research Center; 
Masih Daneshvari Hospital, Shahid Beheshti University of Medical 

Sciences, Daar-Abad, Niavaran, Tehran - 19569-44413, Iran

Address for correspondence:
Saeid Fallah Tafti, 

Nursing and Respiratory Health Management Research Center;  
Masih Daneshvari Hospital, Shahid Beheshti University of Medical 

Sciences, Daar-Abad, Niavaran, Tehran - 19569-44413, Iran.  
E-mail: saeid_ftafti@yahoo.com

REFERENCES 

1. Abdulwadud O, Abramson M, Forbes A, James A, Walters EH. Evaluation 
of a randomized controlled trial of adult asthma education in a hospital 
setting. Thorax 1999;54:493-500.

2. Prabhakaran L, Lim G, Abisheganaden J, Chee CB, Choo YM. Impact of 
an asthma education programme on patients’ knowledge, inhaler technique 
and compliance to treatment. Singapore Med J 2006;47:22.

3. Sharifpour A. Clinical evaluation of COPD patient in correct metered-dose-
inaler use. Iran: Mazandaran University of Medical Sciences; 1997.

4. Hasani A, Hosseinpour N. Study of correct MDI use by pulmonary patients 
in Urmea. Iran: Urmea University of Medical Sciences; 1997.

5. Rahmati H. Evaluation of influence of teaching correct MDI use on 

Table 1: Comparison of two methods of 
traditional and video teaching based on patient 
characteristics (Independent samples test)

Characteristic P value
Age 0.003
Number of years with pulmonary condition 0.307
Number of years using MDI 0.137
Saint George Respiratory Questionnaire scores
 Symptoms 0.004
 Activity 0.000
 Social functioning 0.000
 Total 0.000

Figure 1: Correct and incorrect coordination with inhalation of medication[2]
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HLA involvement in 
nevirapine-induced 

dermatological reaction in 
antiretroviral-treated HIV-

1 patients

Sir,
Nevirapine is a non-nucleoside reverse transcriptase inhibitor 
used commonly in antiretroviral (ARV) treatment in India. 
Several studies have suggested and documented that HLA 
antigen plays a major role in this phenomenon. However, 
to our knowledge limited literature is available from India. 
Therefore, we investigated the role of HLA on nevirapine-
induced rash among the antiretroviral treated HIV-1-positive 
infected individuals from India.

As per National AIDS Control Organization (NACO) under 
Ministry of Health and Family Welfare, the fi rst regimen is 
given to patients in a combination of three drugs as follows: 
Stavudine+Lamivudine+Nevirapine (SLN); Stavudine 
+Lamivudine+Efavirenz (SLE); Zidovudine+Lamivudine+
Nevirapine (ZLN); and Zidovudine +Lamivudine+Efavirenz 
(ZLE). Currently, there are 26 antiretroviral (ARV) agents’ 
divided into four classes: Reverse transcriptase inhibitors, 
protease inhibitors, entry inhibitors, and integrase inhibitors. [1]

Nevirapine (NVP) is a non-nucleoside reverse transcriptase 
inhibitor (NNRTI) with high antiretroviral efficacy.[1] 
NVP-based HAART regimens are widely used in resource-
limited countries like India. Nevirapine is associated with 
hypersensitivity reactions (HSR) like fever, hepatitis, skin 
rash[1] with clinical complications. By a recent meta-analysis, 
approximately 50% of these were associated with rash. 
Several features of nevirapine hypersensitivity suggest 
that genetic factors may play an important role, and that 
nevirapine-specific antigens may trigger immunological 
response that is dependent on the CD4+T lymphocyte and 
CD8+T lymphocyte-related response of the patient.[2] Most 
nevirapine-associated hypersensitivity occurs within 14 to 
21 days of drug administered and is more rapid and severe if 
re-challenged. [2] Therefore, we investigated the role of HLA 
on nevirapine-induced rash among the antiretroviral-treated 
HIV-1-infected individuals from India.

This case controlled study included a total of 40 HIV-1-infected 
patients who developed nevirapine-induced specifi c skin rash 
after treatment, and 40 HIV-1-infected patients who tolerated 
the drug were selected and compared The institutional Ethics 
committee’s approval was obtained for the study. A clinical 
Performa, fi lled up for the patients with consent. For HLA 
from each patient 5 ml of peripheral blood in BD Sodium 
Heparin Vacutainer was collected by vein puncture. The HLA 
typing was done using specifi c HLA antisera by a two-stage 
microlymphocytotoxicity assay. The statistical analysis for the 
antigen gene frequency was carried out using the Chi-square 
test with Yates correction. The 95% confi dence intervals were 
calculated for etiological fraction and preventive fraction. 
P  values<0.05 were considered signifi cant.

Clinically, among the nevirapine-induced rash cases we 
observed that all are positive for HIV-1. Most of the patients 
were females (52.5%) than males (47.5%), among nevirapine-
induced skin rash-positive patients, 10% presented with 
Steven-Johnson syndrome, 7.5% had hepatitis, all patients 
had skin rash, while some had fever and pruritus. The 
distribution of HLA antigens among the nevirapine-induced 
hypersensitivity reactive HIV-1-positive patients is presented 
[Table 1]. Our results revealed a highly signifi cant association 
of HLA B35 (OR: 3.378; P value 0.0032) with nevirapine-
induced skin rash. Further, a signifi cant HLA B7 (OR: 0.292; 
P value 0.0085); HLA B8 (OR: 0.272; P value 0.0825) and 
HLA B15 (OR: 0.272; P value 0.0825) were also found to be 
decreased signifi cantly among the nevirapine-hypersensitive 
patients.

NVP-associated rash has been reported to be as high as 48% 
after the treatment with this inhibitor6. The rash associated 
with nevirapine is a distinct clinical and pathophysiological 
entity. Skin rash is the most common adverse drug reaction 
associated with NVP, and hypersensitivity reaction to NVP is 
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