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PREVALENCE OF UNDIAGNOSED              
HYPERTENSION AND ASSOCIATED RISK  
FACTORS AMONG ADULTS IN GAJIDA 

TOWN, NIGERIA
ABSTRACT

Hypertension is a world health problem which is strongly related 
with cardiovascular disease (CVD) and premature deaths. The 
purpose of this cross-sectional study was to determine the preva-
lence of undiagnosed hypertension and associated risk factors 
among adults in Gajida town. The blood pressure (BP) of 364 
participants was measured. Risk factors of high BP (age, gender, 
obesity, occupational stress, family history, educational level, 
dietary habits and smoking) were assessed. The data obtained 
was analyzed using both descriptive and interferential statistics. 
The descriptive (mean, standard deviation & percentage) and 
inferential (Pearson, Spearman & Mann-Whitney-U) statistics were 
used to summarize/analyze the data at P<0.05 using Statistical 
Package for Social Science (SPSS) (version 16.0). Out of 364 partici-
pants, 185 (50.8%) were males and 179 (49.2%) were females. On 
average, participant’s age was 33 years, systolic blood pressure 
(SBP) was 110 mm Hg, diastolic blood pressure (DBP) was 80 mm 
Hg and BMI was 19.96 kg/m2. About 153 (41.9%) of the participants 
were housewives and 138 (37.9%) were not educated. Prevalence 
of undiagnosed HTN was 23.6%. Gender, age, BMI, and educa-
tional level were found to be associated significantly (P ≤ 0.05) 
with HTN. Occupational stress, history of HTN, family history of HTN, 
dietary habits and smoking showed no significant relationship (p ≥ 
0.05). A moderate prevalence of undiagnosed hypertension was 
found among adults in Gajida town. Hypertension is associated 
with gender, age, BMI, and educational level. There is a need to 
detect and manage cases of undiagnosed hypertension through 
regular measurements.
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RESEARCH REPORT INTRODUCTION

Asthma is a chronic respiratory disease that affects 
approximately 334 million people globally belong-
ing to all age groups. Low and middle-income 
countries are considered to be most affected 
where the prevalence is increasing day by day1. 
Variation in intensity and frequency of symptoms 
over period of time including dyspnea, cough, 
wheezing and tightness of chest among individuals 
leads to difference in disease progression. When 
managed poorly, asthma compromises quality of 
life and increase the health care socioeconomic 
burden2,3.

Apprehension about the side effects and drug 
dependence due to prolong use of medication, 
steroids and inhalers have been witnessed in studies 
conducted on patients with asthma4-6. Many studies 
have advocated the use of alternative therapies in 
combination with medicines that control the 
asthma4-10. These include relaxation therapy breath-
ing techniques, herbal medication, homeopathy 
and manual therapy. The breathing exercises are 
considered as one of the most popular method of 
these alternative therapies for individual suffering 
from asthma11. Globally recognized respiratory 
techniques include Pursed lip breathing, Buteyko 
reduced breathing, Frolov device, Resperate and 
Strelnikova respiratory gymnastic. All the above 
mentioned breathing exercises regime have been 
introduced to benefit asthma but BBT, which 
support individual to control their breathing rate 
that increases due to hypocapnia and hyperventi-
lation11,12.

Buteyko Breathing Technique (BBT) comprises of a 
set of breathing exercises developed basically for 
the treatment of Asthma by the Russian doctor, 
Konstanin Pavlovich Buteyko13,14. Multiple clinical 
trials have been done internationally and proved its 
efficacy in reduction of symptoms of asthma, 
improvement in quality of life and in some cases 
reduction in frequency of acute exacerbations and 
need for reliever medications has also been 
noticed13,15,16. According to the Buteyko Institute of 
Breathing and Health in Australia, the excessive 
breathing among the asthmatics has four primary 
effects including a decrease in carbon dioxide that 
causing spasm, a decrease in the release of oxygen 
that causing breathlessness, sensitivity in the mast 
cells that causing inflammation and formation of 
mucus due to inflamed airway. The BBT has 
increased its popularity in past few years with 
patients suffering with respiratory disorders, espe-
cially asthma, aiming to reverse chronic hyperventi-
lation13. In a randomized controlled trial, based on 
the utilization of BBT video has also revealed that 
use of beta 2 - agonist is effectively reduced13. The 
purpose of BBT is to correct the breathing pattern by 
improving hyperventilation and maintaining CO2 

levels. BBT mainly involves the series of breath 
holding periods with low paced breathing to 
improve the CO2 level further14-16.

Pulmonary functions abnormalities were frequently 
observed in Asthmatics patients where reduced 
ventilatory functions were observed during exacer-
bations and post exacerbations as well. Reduction 
of Forced Expiratory Volume in 1 second (FEV1) and 
Forced Vital Capacity (FVC) are common findings17. 
Marked improvement in ventilatory function has 
been reported in group treated with respiratory 
training18. BBT focuses on normalizing breathing 
patterns, reducing breathing rate and accessory 
muscle work9-10. As per Global Initiative of Asthma 
(GINA) guidelines there is level B evidence in 
support of breathing exercises and can be recom-
mended as management strategy for asthma11. 
Renata André Laurino et al, in 2012, reported 
improvement of respiratory symptoms and anxiety 
in groups being treated with the breathing tech-
niques18.

In Pakistan, conventional therapies are more in 
trend for the management of asthma. Convention-
al PT may include  Active Cycle of Breathing Tech-
nique (ACBT), pursed lip breathing, tissue blowing 
exercises, interdigital technique, relaxation thera-
pies and manual techniques. The aim of all these 
exercises is to improve pattern of breathing and 
functional residual capacity, relieve the symptoms 
of wheezing and clear sputum from the airways19. 
ACBT comprises of breathing control followed by 
thoracic expansion exercises and huffing (forced 
expiratory techniques), the integral phases of this 
technique. Inter digital technique is at times com-
bined with ACBT to increase the rib cage expansion 
during active exhalation phase20. Pursed lip breath-
ing is another effective method of controlling short-
ness of breath by asking patient to relax neck and 
shoulders followed by breathing in through the nose 
and count till 2 keeping mouth closed. Pursed or 
pucker lips can be performed by blowing a candle, 
breath out slowly through pursed lips and count till 
four21. Deep breathing and prolong exhalation 
exercise are taught by tissue or balloon22 blowing in 
order to improve the breathing pattern and to train 
respiratory muscles. Combination of certain 
positioning and exercises, diaphragmatic breathing 
and breathing through nose have proved to relax 
patients suffering from mild to moderate asthma, by 
providing beneficial effects especially in reduction 
of symptoms arising from hypocapnia and anxiety. 
Percussion, vibration, chest tapping and shaking in 
different postural drainage positions are commonly 
used manual techniques by physical therapists in 
both outpatient clinics and admitted patients for 
the clearance of sputum from air way passage23.

Approximately 7.5 million adults and 15 million 
children were suffering from asthma in 2011. Its 

increasing unfortunately around 5% annually and 
among them 20-30% are children and most of them 
are from urban areas11. The traditional treatment 
given to asthmatic patients also increases the 
economic burden on the suffering families19. The BBT 
has received substantial devotion but still there is a 
need of rigorous research evidence to support the 
use of different breathing techniques. BBT has been 
debated in a number of studies but still the use of 
this technique in Asian countries is limited and no 
significant research work has been found in 
Pakistan. This aim of the study is to determine the 
efficacy of BBT and conventional PT for improving 
pulmonary functions and Health related Quality of 
Life (HRQoL) in asthmatic patients.

METHODS

Target Population
Patients were recruited from out-patient pulmonary 
clinic of tertiary care hospital, diagnosed as Chronic 
Bronchial Asthma by Physician.

Study Setting
The study was conducted at Physical Therapy 
Department of tertiary care hospital.

Sample Size
A sample size of 24 individuals has been selected.

Study Duration
Data has been collected, compiled and analyzed 
in the period of eight months.

Selection of Sample
A two-arm randomized control trail was conducted 
on 24 adult asthmatic patients visiting at the pulmo-
nary clinic that were equally randomized into 2 
groups, Group A as BBT group (n=12) and Group B 
as Conventional PT group (n=12). This randomization 
was undertaken through the card placed in an 
envelope having treatment technique and picked 
for each patient.

Inclusion and Exclusion Criteria
Patients aged between 16-60 years, known case of 
Chronic Asthma, with no serious co-morbidities and 
willing to give their written informed consent were 
included in the study.

Patients with an acute exacerbation of asthma, any 
other respiratory illness and history of taking breath-
ing training were excluded from the study. Pregnant 
women and smokers were also excluded from the 
study.

Procedure
Patients were randomly allocated to two treatment 
groups, BBT (Group A) and Conventional PT (Group 
B). Participant information sheet were provided to 
the patients. Consent was taken before the start of 
the treatment session. Patient assessment and treat-
ment was undertaken by the assigned physical 
therapist. Standardized protocols of performing 
spirometry was ensured and explained to all partici-
pants. Participant information was recorded on 
assessment forms. Both the groups continued their 
regular asthmatics medications. It was ensured that 
conventional treatment group may not include any 
advice about their breathing exercises regarding 
BBT.

All patients have to perform 40-60 minutes exercises 
twice a day. All patients came to the physical 
therapy department for 5 consecutive days to learn 
and perform the treatment technique under super-
vision of the assigned physical therapist. Patients 
were instructed to perform 2nd session at home. 
After performing 5 days treatment at physical thera-
py department, they were instructed to perform 
that exercises twice at home for 3 months. After 15 
days, they came for follow up and perform a 
session in front of Physical Therapist. Reinforcement 
was given to patients where required. The assess-
ments were undertaken at baseline and end of 
treatment.

Buteyko Breathing Technique (Group A)
Each patient performed the standard protocols of 
BBT13, 24 as mentioned in Table 1.

Conventional Physical Therapy (Group B)
Patients in the conventional PT group follow the 
routine protocols as instructed by their physical 
therapist, consisting of two cycles of ACBT, interdigi-
tal technique, pursed lip breathing and relaxation 
technique. Steps of Active cycle of breathing tech-
nique25 are shown in table 2.

Data Collection Tools
• Demographic Details
Demographic details including age, height, weight, 
profession and co-morbid were recorded.

• St George’s Respiratory Questionnaire (SGRQ)
One of the prime outcome measures is the 
standardized St George’s Respiratory Questionnaire 
(SGRQ). This questionnaire is used to assess the 
impaired respiratory symptoms and quality of life. 
Three sub-scales are also defined in the question-
naire relating to the experience of symptoms, their 
impact and the level of impairment to find the total 
score. Score ranges from 0-100 with higher scores 
indicating more limitations. The questionnaire is 
divided into 2 parts where part 1 is the symptoms 
comprise of question 1-8 and part 2 consists of the 
activity and impact. Activity component comprise 
of question no 11-15 whereas impact comprises of 
question no 9, 10, 12-14 and 16-17. The scores of the 
symptoms revealed the perception of the patients 
towards their respiratory problem and scores of 
activity and impact were revealed the current 
health status. Total scores were calculated by 
summing all positive responses in the questionnaire. 
SGRQ reliability coefficient Cronbach’s alpha was > 
0.7 for symptoms, activity and impact score. It was > 
0.9 for overall total scores26.

• Pulmonary Functions Measurement
Pulmonary functions were measured by Medical 
International Research (MIR) Spirolab III27. Spirome-
ter facilitates the evaluation of lung functions, sever-
ity of respiratory disease and the response to thera-
py13. Forced Expiratory Volumes in 1 second (FEV1), 
forced vital capacity (FVC) and FEV1/FVC ratio 
were measured.

An automatic analysis of spirometry test for each 
patient was carried out to compare with the 
Normal or Predicted values, based on the anthro-

pometric details of the patients27. This was helpful in 
identifying the severity of disease. Pulmonary func-
tions parameters including FEV1, FVC and FEV1/FVC 
ratio were measured and recorded in the assess-
ment form.

Data Analysis Strategies
Data was analyzed in SPSS (Statistical Software for 
Social Sciences) version 20. Gender distribution was 
measured in term of frequency and percentages. 
Mean ± Standard Deviation (SD) were used for 
quantitative variables including height, weight, 
age, FVC, FEV1, FEV1/FVC ratio and SGRQ scores.

To find out the mean differences of FVC, FEV1, 
FEV1/FVC ratio and scores of SGRQ of before and 
after treatments, paired T test was run after getting 
significant result for normality assumptions over 
data. Normality of data was assessed by using 
Kolmogorov-Smirnov and Shapiro-Wilk Tests. Wilcox-
on signed-rank test was applied, in case of violation 
of normality assumption. P-value of less than 0.05 
was considered statistically significant. Mann-Whit-
ney Test was applied individually on all post 
variables of all the parameter to assess significant 
difference in the dependent variable by a single 
dichotomous independent variable.

Ethical Consideration
Ethical issues considered in this study are as 
followed:
1-Privacy and confidentiality statement were issued 
to all participants because confidentiality and 
privacy of identity was an important aspect of 
personal security.
2-Consent form was obtained from participants to 
ensure that the patient knows all of the risks and 
costs regarding the treatment.
3- Participants had the right to withdraw from study 
at any time.
4- Data collection and intervention in the hospital 
were done after taking permission from HOD of 
Physiotherapy.

RESULTS

In this study 24 adults with primary diagnosis of 
Chronic Asthma were recruited. 4 patients from 
both the groups were withdrawn at the start of 
study due to exacerbation of asthma. Demograph-
ic data is presented in Table 3. Age, height and 
weight are presented in Mean with SD. Results 
revealed that average age, height and weight of 
patients were nearly similar between the two 
groups.

Table 4 shows the result for checking the normality 
of data set and the results of tests of normality 
reveal that data was not symmetric, so Wilcoxson 
Signed-Rank test is also applied. 

Result of Wilcoxson signed-rank test showed that 
treatment of 3 months did not elicit statistically 
significant changes in both groups, as shown in 
Table 5 and 6. Indeed, the median of all variables 
were found similar in both pre and post treatments 
of both groups.

Slight improvement has been observed in patients 
of both treatment techniques. On the basis of the 
results of lung function as shown in table 5, it was 
observed that p-value of FVC in the BBT group was 
0.85 and in Conventional PT group it was 0.73. It 
showed that Conventional PT is slightly better than 
BBT. Similarly p-value of FEV1 showed that results of 
BBT group (0.10) was better than Conventional PT 
group (0.49). Results of FEV1/FVC ratio was better to 
some extent in BBT group (p-value = 0.23) as com-
pared to Conventional PT group (p-value = 0.67).

Results of assessing health related quality of life 
through SGRQ are as shown in Table 6. Result of BBT 
group (p value = 0.001) was found significant with 
total scores of SGRQ as compared to Conventional 
PT (p value = 0.06). Improvement in Symptoms, 
Activity and Impact scores of patients have been 
observed with both the techniques. Indeed the 
median pain score rating in all variables are same in 
both pre and post treatments of both group. On the 
basis of the results it was observed that Symptoms 

score were significant in the BBT group (0.007) and in 
conventional PT group (0.037). It showed that BBT is
better than Con PT. Results of activity Scores were 
found significant in BBT group (0.009), whereas it was 
found insignificant in Conventional PT group (0.97). 
Impact scores of both groups shows significant 
improvement that is p value is less than 0.05.

Mann-Whitney Test was applied on post treatment 
variables of all the parameter to find which group 
was showing better improvement, although above 
result shows insignificant improvement in some 
variables. Results of Mann-Whitney Test for lung 
functions and SGRQ are shown in table 7. Result 
shows that the BBT received the higher rank with 
most of the variables as compared to Conventional
physical therapy techniques. However, data shows 
statistically insignificant improvement in parameters 
(p-value > 0.05). Rank of impact score was similar in
both groups, whereas, Conventional PT received 
the higher rank in total score of SGRQ as compared 
to BBT.
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INTRODUCTION

Hypertension (HTN) has been reported to be a 
major cause of global morbidity with devastating 
outcomes, and has significant financial burden on 
resources of health1. Bharati et al1 further stated 
that hypertension is a significant cause of prema-
ture deaths. Several studies2-4 have reported a 
worldwide prevalence of HTN. The studies showed 
that nearly one-quarter of world population 
between the age of 20 years and older live with 
diagnosed HTN and the trend increases with 
ageing.

According to Ogah et al4, there is a high preva-
lence of HTN in Nigerian states in both males and 
females. Findings from studies showed higher preva-
lence rates in males as compared to the females in 
general. However, with respect to rural/urban prev-
alence, the rural areas have higher rate of preva-
lence of HTN as compared to the urban areas with 
females reporting high prevalence of HTN in rural 
areas while males recording higher rate of preva-
lence in urban areas. Gajida being a rural area will 
benefit from this study. Other studies5-7 reported 
conflicting reports on prevalence of HTN in rural and 
urban areas. The reason for this being peculiarity of 
the people in the region, their lifestyle, or facilities 
available. Gajida town lacks health care facilities, 
with poor educational level, lower socio-economic 
status, poor dietary habits and poor standard of 
living. This makes it necessary to conduct this study 
to determine the prevalence of undiagnosed HTN 
to prevent complications that are associated with 
it.

According to Marwiro8 and Fernandez-Feijoo et al9, 
with increase in the systolic and/or diastolic BP, there 
is greater possibility in the risk of stroke, kidney disor-
der, coronary heart disease and damage to the 
eye. End-organ damage occurs as a result of 
chronic high BP. Despite all these complications, 
many people do not know their BP status. Marwiro8 
justify that “the cost effectiveness of early hyperten-
sion diagnosis and strict control as compared to 
management of its complications and the losses 
incurred by the rural council in form of off-sick. 
Therefore, it is important to assess the risk posed by 
hypertension through determination of the aware-
ness, prevalence and risk factors for hypertension 
and its complications”.

Hypertension has been linked with several risk 
factors (history of HTN in the family, smoking of ciga-
rette, ageing, gender, African race, high BMI, physi-
cal inactivity, lower social class, high salt and alco-
hol consumption)8,10. The people living in rural areas 
have poor educational level, poor standard of 
living, lower socio-economic level, poor dietary 
habits and lack of access to health care facilities 
which place them at risk of HTN11,12.

Hypertension remains highly undiagnosed and it a 
major cause of premature deaths12, thus, making it 
a necessity to carry out this study in order to deter-
mine its prevalence. Das et al11 and Singh et al12 
further reported that proper management of HTN 
can reduce mortality and this is only possible when 
the individual is aware of having the condition. 
According to Singh et al12, people living in remote 
areas may not have awareness about hyperten-
sion, its’ control and treatment due to unavailability 
of health care facilities, lower socio-economic 
status, poor educational level, poor standard of 
living and poor dietary habits. Considering all these 
factors, it becomes important to determine the 
prevalence of undiagnosed HTN in remote area. 
Hence, this research was centered in determining 
the prevalence and risk factors of undiagnosed HTN 
among the adults in Gajida Town.

Aims of the Study
The following were the purpose of this study:
1. To determine prevalence of undiagnosed HTN 
among adults living in Gajida Town
2. To highlight the associated risk factors of HTN 
among the population
3. To determine the relationship between BP (SBP & 
DBP) and risk factors of HTN.
4. To determine gender differences in prevalence of 
undiagnosed HTN among adults of Gajida town.

METHODS

Research Design
This study was a cross-sectional study carried out in 
Gajida Town.

Population of the Study
The population for this study comprised of all adults 
living in Gajida Town located in the Northern part of 
Tofa LGA of Kano state that are not previously diag-
nosed as hypertensive.

Sample Size and Sampling Technique
A sample size of 364 participants was recruited for 
the study using convenient sampling in which a 
house-to-house enumeration of all adults’ blood 
pressure was conducted.

The formula used to calculate the sample size is11

n = z2pq/d2

Where, n= number of the sample; z= standard Z 
score; p = prevalence of hypertension; q= 1-p; d= 
absolute precision

Assuming 95% confidence level (z=1.96), preva-
lence of hypertension (p) of 35% and an absolute 
precision of 5% a total of 364 participant was calcu-
lated.

Therefore, n= (1.96)2(0.35) (1-0.35)/ (0.05)2; n=364

Inclusion Criteria
The participants were eligible if they are fulltime 
residents of the study area; adults aged 19 years 
and above.

Exclusion Criteria
Pregnant women; residents with musculoskeletal 
injury; Participants that are sick during the data 
collection; Known hypertensive individuals.

Data Collection Instruments
The instruments for data collection include:
1. Mercury sphygmomanometer and Stethoscope 
(U-mec mercurial sphygmomanometer 300MMGH 
and Littmann stethoscope 3000/USA): These were 
used to assess the BP of participants to the nearest 
mm Hg.
2. Portable Weighing scale (Model: Supreme; Make: 
Germany) – This was used to measure the body 
mass to the nearest Kg.
3. Stadiometer (SECA gmbh/ Germany) – This was 
used to measure participants’ stature.

Data Collection Procedure
Ethical approval was sought from Hospitals Man-
agement Board, Kano. Approval to conduct this 
study was also got from the District Head, Gajida 
Ward. The procedure was fully explained to the 
participants and consent of the participation was 
sought via completion of consent form.

The following measurements was made and 
recorded in the data sheet:

1. Stature
The participants were asked to stand anterior to the 
stadiometer. Participants stood erect, with the trunk 
straight, the face facing forward, the arms by the 
side and the head straight. The calibrator was 
placed over the head of the participant and the 
reading was taken to the nearest centimeter13.

2. Body Mass (BM)
BM was assessed (with the subject bare footed and 
wearing light clothing) using a portable weighing 
scale, to the nearest kg13.

3. Body Mass Index (BMI)
The BMI was calculated using the following formu-
la13: BMI = Weight (kg)/[Height (m)]2.

4. Blood Pressure
The participant was instructed to comfortably sit 
and place arm at heart level. The blood pressure 
was measured twice in the right arm with an interval 
of at least ten minutes (10mins). Blood pressure was 
measured using a mercury sphygmomanometer12. It 
was ensured that the participants did not consume 
any caffeinated drink, did not engage in any form 

of physical activity, and not smoked cigarette for at 
least half-an-hour before assessing the BP. The aver-
age reading was recorded. Either systolic BP (SBP) or 
diastolic BP (DBP) of ≥140 mmHg and ≥90 mmHg 
respectively was used to determine hypertension14.

5. Risk Factors of Hypertension
The following risk factors were assessed:
(a) Obesity
BMI value of >30kg/m2 was used to indicate obesi-
ty15. The obesity associated risk was coded as: 0 = at 
no risk; 1 = at risk.
(b) Age
The age of participants was recorded in years. The 
age associated risk was grouped as follows16: 19-49 
years = at no risk Coded as “0”; ≥50years = at risk 
Coded as “1”.
(c) Occupational Stress
Occupationally stressed participant was consid-
ered at risk of developing HTN and was Coded as: 
0= at no risk; 1 = at risk.
(d) Education Level
Participants that are educated were considered as 
less likely to developed HTN17 and were coded as: 0 
= at no risk; 1= at risk.
(e) Family History of HTN
An individual having a family history of HTN was 
considered at risk8 and was coded as: 0 = at no risk; 
1= at risk.
(f) Dietary Habits
An individual with poor dietary habits was consid-
ered at risk of HTN18. It was coded as: 0 = at no risk; 
1= at risk.
(g) Smoking
An individual who is currently a smoker or have ever 
smoked in his lifetime was considered at risk of HTN19. 
It was coded as: 0 = at no risk; 1 = at risk.

Data Analysis Procedure
Data was analyzed using both descriptive and 
interferential statistics. The descriptive statistics 
summarized data using mean, standard deviation 
and percentage. Interferential statistics of Spear-
man and Pearson was computed to determine 
relationship between BP and risk factors of HTN. 
Mann-Whitney-U was used to determine difference 
in prevalence of HTN across gender. Statistical 
Package for Social Sciences (SPSS) (version 16.0) 
was used for the analysis at significance level of 
P<0.05.

RESULTS

A total number of three hundred and sixty four (364) 
subjects participated in the study. Out of which 185 
(50.8%) were males and 179 (49.2%) were females. 
The physical/anthropometric characteristics of the 
study participants are shown in Table 1.

INTRODUCTION

Asthma is a chronic respiratory disease that affects 
approximately 334 million people globally belong-
ing to all age groups. Low and middle-income 
countries are considered to be most affected 
where the prevalence is increasing day by day1. 
Variation in intensity and frequency of symptoms 
over period of time including dyspnea, cough, 
wheezing and tightness of chest among individuals 
leads to difference in disease progression. When 
managed poorly, asthma compromises quality of 
life and increase the health care socioeconomic 
burden2,3.

Apprehension about the side effects and drug 
dependence due to prolong use of medication, 
steroids and inhalers have been witnessed in studies 
conducted on patients with asthma4-6. Many studies 
have advocated the use of alternative therapies in 
combination with medicines that control the 
asthma4-10. These include relaxation therapy breath-
ing techniques, herbal medication, homeopathy 
and manual therapy. The breathing exercises are 
considered as one of the most popular method of 
these alternative therapies for individual suffering 
from asthma11. Globally recognized respiratory 
techniques include Pursed lip breathing, Buteyko 
reduced breathing, Frolov device, Resperate and 
Strelnikova respiratory gymnastic. All the above 
mentioned breathing exercises regime have been 
introduced to benefit asthma but BBT, which 
support individual to control their breathing rate 
that increases due to hypocapnia and hyperventi-
lation11,12.

Buteyko Breathing Technique (BBT) comprises of a 
set of breathing exercises developed basically for 
the treatment of Asthma by the Russian doctor, 
Konstanin Pavlovich Buteyko13,14. Multiple clinical 
trials have been done internationally and proved its 
efficacy in reduction of symptoms of asthma, 
improvement in quality of life and in some cases 
reduction in frequency of acute exacerbations and 
need for reliever medications has also been 
noticed13,15,16. According to the Buteyko Institute of 
Breathing and Health in Australia, the excessive 
breathing among the asthmatics has four primary 
effects including a decrease in carbon dioxide that 
causing spasm, a decrease in the release of oxygen 
that causing breathlessness, sensitivity in the mast 
cells that causing inflammation and formation of 
mucus due to inflamed airway. The BBT has 
increased its popularity in past few years with 
patients suffering with respiratory disorders, espe-
cially asthma, aiming to reverse chronic hyperventi-
lation13. In a randomized controlled trial, based on 
the utilization of BBT video has also revealed that 
use of beta 2 - agonist is effectively reduced13. The 
purpose of BBT is to correct the breathing pattern by 
improving hyperventilation and maintaining CO2 

levels. BBT mainly involves the series of breath 
holding periods with low paced breathing to 
improve the CO2 level further14-16.

Pulmonary functions abnormalities were frequently 
observed in Asthmatics patients where reduced 
ventilatory functions were observed during exacer-
bations and post exacerbations as well. Reduction 
of Forced Expiratory Volume in 1 second (FEV1) and 
Forced Vital Capacity (FVC) are common findings17. 
Marked improvement in ventilatory function has 
been reported in group treated with respiratory 
training18. BBT focuses on normalizing breathing 
patterns, reducing breathing rate and accessory 
muscle work9-10. As per Global Initiative of Asthma 
(GINA) guidelines there is level B evidence in 
support of breathing exercises and can be recom-
mended as management strategy for asthma11. 
Renata André Laurino et al, in 2012, reported 
improvement of respiratory symptoms and anxiety 
in groups being treated with the breathing tech-
niques18.

In Pakistan, conventional therapies are more in 
trend for the management of asthma. Convention-
al PT may include  Active Cycle of Breathing Tech-
nique (ACBT), pursed lip breathing, tissue blowing 
exercises, interdigital technique, relaxation thera-
pies and manual techniques. The aim of all these 
exercises is to improve pattern of breathing and 
functional residual capacity, relieve the symptoms 
of wheezing and clear sputum from the airways19. 
ACBT comprises of breathing control followed by 
thoracic expansion exercises and huffing (forced 
expiratory techniques), the integral phases of this 
technique. Inter digital technique is at times com-
bined with ACBT to increase the rib cage expansion 
during active exhalation phase20. Pursed lip breath-
ing is another effective method of controlling short-
ness of breath by asking patient to relax neck and 
shoulders followed by breathing in through the nose 
and count till 2 keeping mouth closed. Pursed or 
pucker lips can be performed by blowing a candle, 
breath out slowly through pursed lips and count till 
four21. Deep breathing and prolong exhalation 
exercise are taught by tissue or balloon22 blowing in 
order to improve the breathing pattern and to train 
respiratory muscles. Combination of certain 
positioning and exercises, diaphragmatic breathing 
and breathing through nose have proved to relax 
patients suffering from mild to moderate asthma, by 
providing beneficial effects especially in reduction 
of symptoms arising from hypocapnia and anxiety. 
Percussion, vibration, chest tapping and shaking in 
different postural drainage positions are commonly 
used manual techniques by physical therapists in 
both outpatient clinics and admitted patients for 
the clearance of sputum from air way passage23.

Approximately 7.5 million adults and 15 million 
children were suffering from asthma in 2011. Its 

increasing unfortunately around 5% annually and 
among them 20-30% are children and most of them 
are from urban areas11. The traditional treatment 
given to asthmatic patients also increases the 
economic burden on the suffering families19. The BBT 
has received substantial devotion but still there is a 
need of rigorous research evidence to support the 
use of different breathing techniques. BBT has been 
debated in a number of studies but still the use of 
this technique in Asian countries is limited and no 
significant research work has been found in 
Pakistan. This aim of the study is to determine the 
efficacy of BBT and conventional PT for improving 
pulmonary functions and Health related Quality of 
Life (HRQoL) in asthmatic patients.

METHODS

Target Population
Patients were recruited from out-patient pulmonary 
clinic of tertiary care hospital, diagnosed as Chronic 
Bronchial Asthma by Physician.

Study Setting
The study was conducted at Physical Therapy 
Department of tertiary care hospital.

Sample Size
A sample size of 24 individuals has been selected.

Study Duration
Data has been collected, compiled and analyzed 
in the period of eight months.

Selection of Sample
A two-arm randomized control trail was conducted 
on 24 adult asthmatic patients visiting at the pulmo-
nary clinic that were equally randomized into 2 
groups, Group A as BBT group (n=12) and Group B 
as Conventional PT group (n=12). This randomization 
was undertaken through the card placed in an 
envelope having treatment technique and picked 
for each patient.

Inclusion and Exclusion Criteria
Patients aged between 16-60 years, known case of 
Chronic Asthma, with no serious co-morbidities and 
willing to give their written informed consent were 
included in the study.

Patients with an acute exacerbation of asthma, any 
other respiratory illness and history of taking breath-
ing training were excluded from the study. Pregnant 
women and smokers were also excluded from the 
study.

Procedure
Patients were randomly allocated to two treatment 
groups, BBT (Group A) and Conventional PT (Group 
B). Participant information sheet were provided to 
the patients. Consent was taken before the start of 
the treatment session. Patient assessment and treat-
ment was undertaken by the assigned physical 
therapist. Standardized protocols of performing 
spirometry was ensured and explained to all partici-
pants. Participant information was recorded on 
assessment forms. Both the groups continued their 
regular asthmatics medications. It was ensured that 
conventional treatment group may not include any 
advice about their breathing exercises regarding 
BBT.

All patients have to perform 40-60 minutes exercises 
twice a day. All patients came to the physical 
therapy department for 5 consecutive days to learn 
and perform the treatment technique under super-
vision of the assigned physical therapist. Patients 
were instructed to perform 2nd session at home. 
After performing 5 days treatment at physical thera-
py department, they were instructed to perform 
that exercises twice at home for 3 months. After 15 
days, they came for follow up and perform a 
session in front of Physical Therapist. Reinforcement 
was given to patients where required. The assess-
ments were undertaken at baseline and end of 
treatment.

Buteyko Breathing Technique (Group A)
Each patient performed the standard protocols of 
BBT13, 24 as mentioned in Table 1.

Conventional Physical Therapy (Group B)
Patients in the conventional PT group follow the 
routine protocols as instructed by their physical 
therapist, consisting of two cycles of ACBT, interdigi-
tal technique, pursed lip breathing and relaxation 
technique. Steps of Active cycle of breathing tech-
nique25 are shown in table 2.

Data Collection Tools
• Demographic Details
Demographic details including age, height, weight, 
profession and co-morbid were recorded.

• St George’s Respiratory Questionnaire (SGRQ)
One of the prime outcome measures is the 
standardized St George’s Respiratory Questionnaire 
(SGRQ). This questionnaire is used to assess the 
impaired respiratory symptoms and quality of life. 
Three sub-scales are also defined in the question-
naire relating to the experience of symptoms, their 
impact and the level of impairment to find the total 
score. Score ranges from 0-100 with higher scores 
indicating more limitations. The questionnaire is 
divided into 2 parts where part 1 is the symptoms 
comprise of question 1-8 and part 2 consists of the 
activity and impact. Activity component comprise 
of question no 11-15 whereas impact comprises of 
question no 9, 10, 12-14 and 16-17. The scores of the 
symptoms revealed the perception of the patients 
towards their respiratory problem and scores of 
activity and impact were revealed the current 
health status. Total scores were calculated by 
summing all positive responses in the questionnaire. 
SGRQ reliability coefficient Cronbach’s alpha was > 
0.7 for symptoms, activity and impact score. It was > 
0.9 for overall total scores26.

• Pulmonary Functions Measurement
Pulmonary functions were measured by Medical 
International Research (MIR) Spirolab III27. Spirome-
ter facilitates the evaluation of lung functions, sever-
ity of respiratory disease and the response to thera-
py13. Forced Expiratory Volumes in 1 second (FEV1), 
forced vital capacity (FVC) and FEV1/FVC ratio 
were measured.

An automatic analysis of spirometry test for each 
patient was carried out to compare with the 
Normal or Predicted values, based on the anthro-

pometric details of the patients27. This was helpful in 
identifying the severity of disease. Pulmonary func-
tions parameters including FEV1, FVC and FEV1/FVC 
ratio were measured and recorded in the assess-
ment form.

Data Analysis Strategies
Data was analyzed in SPSS (Statistical Software for 
Social Sciences) version 20. Gender distribution was 
measured in term of frequency and percentages. 
Mean ± Standard Deviation (SD) were used for 
quantitative variables including height, weight, 
age, FVC, FEV1, FEV1/FVC ratio and SGRQ scores.

To find out the mean differences of FVC, FEV1, 
FEV1/FVC ratio and scores of SGRQ of before and 
after treatments, paired T test was run after getting 
significant result for normality assumptions over 
data. Normality of data was assessed by using 
Kolmogorov-Smirnov and Shapiro-Wilk Tests. Wilcox-
on signed-rank test was applied, in case of violation 
of normality assumption. P-value of less than 0.05 
was considered statistically significant. Mann-Whit-
ney Test was applied individually on all post 
variables of all the parameter to assess significant 
difference in the dependent variable by a single 
dichotomous independent variable.

Ethical Consideration
Ethical issues considered in this study are as 
followed:
1-Privacy and confidentiality statement were issued 
to all participants because confidentiality and 
privacy of identity was an important aspect of 
personal security.
2-Consent form was obtained from participants to 
ensure that the patient knows all of the risks and 
costs regarding the treatment.
3- Participants had the right to withdraw from study 
at any time.
4- Data collection and intervention in the hospital 
were done after taking permission from HOD of 
Physiotherapy.

RESULTS

In this study 24 adults with primary diagnosis of 
Chronic Asthma were recruited. 4 patients from 
both the groups were withdrawn at the start of 
study due to exacerbation of asthma. Demograph-
ic data is presented in Table 3. Age, height and 
weight are presented in Mean with SD. Results 
revealed that average age, height and weight of 
patients were nearly similar between the two 
groups.

Table 4 shows the result for checking the normality 
of data set and the results of tests of normality 
reveal that data was not symmetric, so Wilcoxson 
Signed-Rank test is also applied. 

Result of Wilcoxson signed-rank test showed that 
treatment of 3 months did not elicit statistically 
significant changes in both groups, as shown in 
Table 5 and 6. Indeed, the median of all variables 
were found similar in both pre and post treatments 
of both groups.

Slight improvement has been observed in patients 
of both treatment techniques. On the basis of the 
results of lung function as shown in table 5, it was 
observed that p-value of FVC in the BBT group was 
0.85 and in Conventional PT group it was 0.73. It 
showed that Conventional PT is slightly better than 
BBT. Similarly p-value of FEV1 showed that results of 
BBT group (0.10) was better than Conventional PT 
group (0.49). Results of FEV1/FVC ratio was better to 
some extent in BBT group (p-value = 0.23) as com-
pared to Conventional PT group (p-value = 0.67).

Results of assessing health related quality of life 
through SGRQ are as shown in Table 6. Result of BBT 
group (p value = 0.001) was found significant with 
total scores of SGRQ as compared to Conventional 
PT (p value = 0.06). Improvement in Symptoms, 
Activity and Impact scores of patients have been 
observed with both the techniques. Indeed the 
median pain score rating in all variables are same in 
both pre and post treatments of both group. On the 
basis of the results it was observed that Symptoms 

score were significant in the BBT group (0.007) and in 
conventional PT group (0.037). It showed that BBT is
better than Con PT. Results of activity Scores were 
found significant in BBT group (0.009), whereas it was 
found insignificant in Conventional PT group (0.97). 
Impact scores of both groups shows significant 
improvement that is p value is less than 0.05.

Mann-Whitney Test was applied on post treatment 
variables of all the parameter to find which group 
was showing better improvement, although above 
result shows insignificant improvement in some 
variables. Results of Mann-Whitney Test for lung 
functions and SGRQ are shown in table 7. Result 
shows that the BBT received the higher rank with 
most of the variables as compared to Conventional
physical therapy techniques. However, data shows 
statistically insignificant improvement in parameters 
(p-value > 0.05). Rank of impact score was similar in
both groups, whereas, Conventional PT received 
the higher rank in total score of SGRQ as compared 
to BBT.
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INTRODUCTION

Hypertension (HTN) has been reported to be a 
major cause of global morbidity with devastating 
outcomes, and has significant financial burden on 
resources of health1. Bharati et al1 further stated 
that hypertension is a significant cause of prema-
ture deaths. Several studies2-4 have reported a 
worldwide prevalence of HTN. The studies showed 
that nearly one-quarter of world population 
between the age of 20 years and older live with 
diagnosed HTN and the trend increases with 
ageing.

According to Ogah et al4, there is a high preva-
lence of HTN in Nigerian states in both males and 
females. Findings from studies showed higher preva-
lence rates in males as compared to the females in 
general. However, with respect to rural/urban prev-
alence, the rural areas have higher rate of preva-
lence of HTN as compared to the urban areas with 
females reporting high prevalence of HTN in rural 
areas while males recording higher rate of preva-
lence in urban areas. Gajida being a rural area will 
benefit from this study. Other studies5-7 reported 
conflicting reports on prevalence of HTN in rural and 
urban areas. The reason for this being peculiarity of 
the people in the region, their lifestyle, or facilities 
available. Gajida town lacks health care facilities, 
with poor educational level, lower socio-economic 
status, poor dietary habits and poor standard of 
living. This makes it necessary to conduct this study 
to determine the prevalence of undiagnosed HTN 
to prevent complications that are associated with 
it.

According to Marwiro8 and Fernandez-Feijoo et al9, 
with increase in the systolic and/or diastolic BP, there 
is greater possibility in the risk of stroke, kidney disor-
der, coronary heart disease and damage to the 
eye. End-organ damage occurs as a result of 
chronic high BP. Despite all these complications, 
many people do not know their BP status. Marwiro8 
justify that “the cost effectiveness of early hyperten-
sion diagnosis and strict control as compared to 
management of its complications and the losses 
incurred by the rural council in form of off-sick. 
Therefore, it is important to assess the risk posed by 
hypertension through determination of the aware-
ness, prevalence and risk factors for hypertension 
and its complications”.

Hypertension has been linked with several risk 
factors (history of HTN in the family, smoking of ciga-
rette, ageing, gender, African race, high BMI, physi-
cal inactivity, lower social class, high salt and alco-
hol consumption)8,10. The people living in rural areas 
have poor educational level, poor standard of 
living, lower socio-economic level, poor dietary 
habits and lack of access to health care facilities 
which place them at risk of HTN11,12.

Hypertension remains highly undiagnosed and it a 
major cause of premature deaths12, thus, making it 
a necessity to carry out this study in order to deter-
mine its prevalence. Das et al11 and Singh et al12 
further reported that proper management of HTN 
can reduce mortality and this is only possible when 
the individual is aware of having the condition. 
According to Singh et al12, people living in remote 
areas may not have awareness about hyperten-
sion, its’ control and treatment due to unavailability 
of health care facilities, lower socio-economic 
status, poor educational level, poor standard of 
living and poor dietary habits. Considering all these 
factors, it becomes important to determine the 
prevalence of undiagnosed HTN in remote area. 
Hence, this research was centered in determining 
the prevalence and risk factors of undiagnosed HTN 
among the adults in Gajida Town.

Aims of the Study
The following were the purpose of this study:
1. To determine prevalence of undiagnosed HTN 
among adults living in Gajida Town
2. To highlight the associated risk factors of HTN 
among the population
3. To determine the relationship between BP (SBP & 
DBP) and risk factors of HTN.
4. To determine gender differences in prevalence of 
undiagnosed HTN among adults of Gajida town.

METHODS

Research Design
This study was a cross-sectional study carried out in 
Gajida Town.

Population of the Study
The population for this study comprised of all adults 
living in Gajida Town located in the Northern part of 
Tofa LGA of Kano state that are not previously diag-
nosed as hypertensive.

Sample Size and Sampling Technique
A sample size of 364 participants was recruited for 
the study using convenient sampling in which a 
house-to-house enumeration of all adults’ blood 
pressure was conducted.

The formula used to calculate the sample size is11

n = z2pq/d2

Where, n= number of the sample; z= standard Z 
score; p = prevalence of hypertension; q= 1-p; d= 
absolute precision

Assuming 95% confidence level (z=1.96), preva-
lence of hypertension (p) of 35% and an absolute 
precision of 5% a total of 364 participant was calcu-
lated.

Therefore, n= (1.96)2(0.35) (1-0.35)/ (0.05)2; n=364

Inclusion Criteria
The participants were eligible if they are fulltime 
residents of the study area; adults aged 19 years 
and above.

Exclusion Criteria
Pregnant women; residents with musculoskeletal 
injury; Participants that are sick during the data 
collection; Known hypertensive individuals.

Data Collection Instruments
The instruments for data collection include:
1. Mercury sphygmomanometer and Stethoscope 
(U-mec mercurial sphygmomanometer 300MMGH 
and Littmann stethoscope 3000/USA): These were 
used to assess the BP of participants to the nearest 
mm Hg.
2. Portable Weighing scale (Model: Supreme; Make: 
Germany) – This was used to measure the body 
mass to the nearest Kg.
3. Stadiometer (SECA gmbh/ Germany) – This was 
used to measure participants’ stature.

Data Collection Procedure
Ethical approval was sought from Hospitals Man-
agement Board, Kano. Approval to conduct this 
study was also got from the District Head, Gajida 
Ward. The procedure was fully explained to the 
participants and consent of the participation was 
sought via completion of consent form.

The following measurements was made and 
recorded in the data sheet:

1. Stature
The participants were asked to stand anterior to the 
stadiometer. Participants stood erect, with the trunk 
straight, the face facing forward, the arms by the 
side and the head straight. The calibrator was 
placed over the head of the participant and the 
reading was taken to the nearest centimeter13.

2. Body Mass (BM)
BM was assessed (with the subject bare footed and 
wearing light clothing) using a portable weighing 
scale, to the nearest kg13.

3. Body Mass Index (BMI)
The BMI was calculated using the following formu-
la13: BMI = Weight (kg)/[Height (m)]2.

4. Blood Pressure
The participant was instructed to comfortably sit 
and place arm at heart level. The blood pressure 
was measured twice in the right arm with an interval 
of at least ten minutes (10mins). Blood pressure was 
measured using a mercury sphygmomanometer12. It 
was ensured that the participants did not consume 
any caffeinated drink, did not engage in any form 

of physical activity, and not smoked cigarette for at 
least half-an-hour before assessing the BP. The aver-
age reading was recorded. Either systolic BP (SBP) or 
diastolic BP (DBP) of ≥140 mmHg and ≥90 mmHg 
respectively was used to determine hypertension14.

5. Risk Factors of Hypertension
The following risk factors were assessed:
(a) Obesity
BMI value of >30kg/m2 was used to indicate obesi-
ty15. The obesity associated risk was coded as: 0 = at 
no risk; 1 = at risk.
(b) Age
The age of participants was recorded in years. The 
age associated risk was grouped as follows16: 19-49 
years = at no risk Coded as “0”; ≥50years = at risk 
Coded as “1”.
(c) Occupational Stress
Occupationally stressed participant was consid-
ered at risk of developing HTN and was Coded as: 
0= at no risk; 1 = at risk.
(d) Education Level
Participants that are educated were considered as 
less likely to developed HTN17 and were coded as: 0 
= at no risk; 1= at risk.
(e) Family History of HTN
An individual having a family history of HTN was 
considered at risk8 and was coded as: 0 = at no risk; 
1= at risk.
(f) Dietary Habits
An individual with poor dietary habits was consid-
ered at risk of HTN18. It was coded as: 0 = at no risk; 
1= at risk.
(g) Smoking
An individual who is currently a smoker or have ever 
smoked in his lifetime was considered at risk of HTN19. 
It was coded as: 0 = at no risk; 1 = at risk.

Data Analysis Procedure
Data was analyzed using both descriptive and 
interferential statistics. The descriptive statistics 
summarized data using mean, standard deviation 
and percentage. Interferential statistics of Spear-
man and Pearson was computed to determine 
relationship between BP and risk factors of HTN. 
Mann-Whitney-U was used to determine difference 
in prevalence of HTN across gender. Statistical 
Package for Social Sciences (SPSS) (version 16.0) 
was used for the analysis at significance level of 
P<0.05.

RESULTS

A total number of three hundred and sixty four (364) 
subjects participated in the study. Out of which 185 
(50.8%) were males and 179 (49.2%) were females. 
The physical/anthropometric characteristics of the 
study participants are shown in Table 1.

INTRODUCTION

Asthma is a chronic respiratory disease that affects 
approximately 334 million people globally belong-
ing to all age groups. Low and middle-income 
countries are considered to be most affected 
where the prevalence is increasing day by day1. 
Variation in intensity and frequency of symptoms 
over period of time including dyspnea, cough, 
wheezing and tightness of chest among individuals 
leads to difference in disease progression. When 
managed poorly, asthma compromises quality of 
life and increase the health care socioeconomic 
burden2,3.

Apprehension about the side effects and drug 
dependence due to prolong use of medication, 
steroids and inhalers have been witnessed in studies 
conducted on patients with asthma4-6. Many studies 
have advocated the use of alternative therapies in 
combination with medicines that control the 
asthma4-10. These include relaxation therapy breath-
ing techniques, herbal medication, homeopathy 
and manual therapy. The breathing exercises are 
considered as one of the most popular method of 
these alternative therapies for individual suffering 
from asthma11. Globally recognized respiratory 
techniques include Pursed lip breathing, Buteyko 
reduced breathing, Frolov device, Resperate and 
Strelnikova respiratory gymnastic. All the above 
mentioned breathing exercises regime have been 
introduced to benefit asthma but BBT, which 
support individual to control their breathing rate 
that increases due to hypocapnia and hyperventi-
lation11,12.

Buteyko Breathing Technique (BBT) comprises of a 
set of breathing exercises developed basically for 
the treatment of Asthma by the Russian doctor, 
Konstanin Pavlovich Buteyko13,14. Multiple clinical 
trials have been done internationally and proved its 
efficacy in reduction of symptoms of asthma, 
improvement in quality of life and in some cases 
reduction in frequency of acute exacerbations and 
need for reliever medications has also been 
noticed13,15,16. According to the Buteyko Institute of 
Breathing and Health in Australia, the excessive 
breathing among the asthmatics has four primary 
effects including a decrease in carbon dioxide that 
causing spasm, a decrease in the release of oxygen 
that causing breathlessness, sensitivity in the mast 
cells that causing inflammation and formation of 
mucus due to inflamed airway. The BBT has 
increased its popularity in past few years with 
patients suffering with respiratory disorders, espe-
cially asthma, aiming to reverse chronic hyperventi-
lation13. In a randomized controlled trial, based on 
the utilization of BBT video has also revealed that 
use of beta 2 - agonist is effectively reduced13. The 
purpose of BBT is to correct the breathing pattern by 
improving hyperventilation and maintaining CO2 

levels. BBT mainly involves the series of breath 
holding periods with low paced breathing to 
improve the CO2 level further14-16.

Pulmonary functions abnormalities were frequently 
observed in Asthmatics patients where reduced 
ventilatory functions were observed during exacer-
bations and post exacerbations as well. Reduction 
of Forced Expiratory Volume in 1 second (FEV1) and 
Forced Vital Capacity (FVC) are common findings17. 
Marked improvement in ventilatory function has 
been reported in group treated with respiratory 
training18. BBT focuses on normalizing breathing 
patterns, reducing breathing rate and accessory 
muscle work9-10. As per Global Initiative of Asthma 
(GINA) guidelines there is level B evidence in 
support of breathing exercises and can be recom-
mended as management strategy for asthma11. 
Renata André Laurino et al, in 2012, reported 
improvement of respiratory symptoms and anxiety 
in groups being treated with the breathing tech-
niques18.

In Pakistan, conventional therapies are more in 
trend for the management of asthma. Convention-
al PT may include  Active Cycle of Breathing Tech-
nique (ACBT), pursed lip breathing, tissue blowing 
exercises, interdigital technique, relaxation thera-
pies and manual techniques. The aim of all these 
exercises is to improve pattern of breathing and 
functional residual capacity, relieve the symptoms 
of wheezing and clear sputum from the airways19. 
ACBT comprises of breathing control followed by 
thoracic expansion exercises and huffing (forced 
expiratory techniques), the integral phases of this 
technique. Inter digital technique is at times com-
bined with ACBT to increase the rib cage expansion 
during active exhalation phase20. Pursed lip breath-
ing is another effective method of controlling short-
ness of breath by asking patient to relax neck and 
shoulders followed by breathing in through the nose 
and count till 2 keeping mouth closed. Pursed or 
pucker lips can be performed by blowing a candle, 
breath out slowly through pursed lips and count till 
four21. Deep breathing and prolong exhalation 
exercise are taught by tissue or balloon22 blowing in 
order to improve the breathing pattern and to train 
respiratory muscles. Combination of certain 
positioning and exercises, diaphragmatic breathing 
and breathing through nose have proved to relax 
patients suffering from mild to moderate asthma, by 
providing beneficial effects especially in reduction 
of symptoms arising from hypocapnia and anxiety. 
Percussion, vibration, chest tapping and shaking in 
different postural drainage positions are commonly 
used manual techniques by physical therapists in 
both outpatient clinics and admitted patients for 
the clearance of sputum from air way passage23.

Approximately 7.5 million adults and 15 million 
children were suffering from asthma in 2011. Its 

increasing unfortunately around 5% annually and 
among them 20-30% are children and most of them 
are from urban areas11. The traditional treatment 
given to asthmatic patients also increases the 
economic burden on the suffering families19. The BBT 
has received substantial devotion but still there is a 
need of rigorous research evidence to support the 
use of different breathing techniques. BBT has been 
debated in a number of studies but still the use of 
this technique in Asian countries is limited and no 
significant research work has been found in 
Pakistan. This aim of the study is to determine the 
efficacy of BBT and conventional PT for improving 
pulmonary functions and Health related Quality of 
Life (HRQoL) in asthmatic patients.

METHODS

Target Population
Patients were recruited from out-patient pulmonary 
clinic of tertiary care hospital, diagnosed as Chronic 
Bronchial Asthma by Physician.

Study Setting
The study was conducted at Physical Therapy 
Department of tertiary care hospital.

Sample Size
A sample size of 24 individuals has been selected.

Study Duration
Data has been collected, compiled and analyzed 
in the period of eight months.

Selection of Sample
A two-arm randomized control trail was conducted 
on 24 adult asthmatic patients visiting at the pulmo-
nary clinic that were equally randomized into 2 
groups, Group A as BBT group (n=12) and Group B 
as Conventional PT group (n=12). This randomization 
was undertaken through the card placed in an 
envelope having treatment technique and picked 
for each patient.

Inclusion and Exclusion Criteria
Patients aged between 16-60 years, known case of 
Chronic Asthma, with no serious co-morbidities and 
willing to give their written informed consent were 
included in the study.

Patients with an acute exacerbation of asthma, any 
other respiratory illness and history of taking breath-
ing training were excluded from the study. Pregnant 
women and smokers were also excluded from the 
study.

Procedure
Patients were randomly allocated to two treatment 
groups, BBT (Group A) and Conventional PT (Group 
B). Participant information sheet were provided to 
the patients. Consent was taken before the start of 
the treatment session. Patient assessment and treat-
ment was undertaken by the assigned physical 
therapist. Standardized protocols of performing 
spirometry was ensured and explained to all partici-
pants. Participant information was recorded on 
assessment forms. Both the groups continued their 
regular asthmatics medications. It was ensured that 
conventional treatment group may not include any 
advice about their breathing exercises regarding 
BBT.

All patients have to perform 40-60 minutes exercises 
twice a day. All patients came to the physical 
therapy department for 5 consecutive days to learn 
and perform the treatment technique under super-
vision of the assigned physical therapist. Patients 
were instructed to perform 2nd session at home. 
After performing 5 days treatment at physical thera-
py department, they were instructed to perform 
that exercises twice at home for 3 months. After 15 
days, they came for follow up and perform a 
session in front of Physical Therapist. Reinforcement 
was given to patients where required. The assess-
ments were undertaken at baseline and end of 
treatment.

Buteyko Breathing Technique (Group A)
Each patient performed the standard protocols of 
BBT13, 24 as mentioned in Table 1.

Conventional Physical Therapy (Group B)
Patients in the conventional PT group follow the 
routine protocols as instructed by their physical 
therapist, consisting of two cycles of ACBT, interdigi-
tal technique, pursed lip breathing and relaxation 
technique. Steps of Active cycle of breathing tech-
nique25 are shown in table 2.

Data Collection Tools
• Demographic Details
Demographic details including age, height, weight, 
profession and co-morbid were recorded.

• St George’s Respiratory Questionnaire (SGRQ)
One of the prime outcome measures is the 
standardized St George’s Respiratory Questionnaire 
(SGRQ). This questionnaire is used to assess the 
impaired respiratory symptoms and quality of life. 
Three sub-scales are also defined in the question-
naire relating to the experience of symptoms, their 
impact and the level of impairment to find the total 
score. Score ranges from 0-100 with higher scores 
indicating more limitations. The questionnaire is 
divided into 2 parts where part 1 is the symptoms 
comprise of question 1-8 and part 2 consists of the 
activity and impact. Activity component comprise 
of question no 11-15 whereas impact comprises of 
question no 9, 10, 12-14 and 16-17. The scores of the 
symptoms revealed the perception of the patients 
towards their respiratory problem and scores of 
activity and impact were revealed the current 
health status. Total scores were calculated by 
summing all positive responses in the questionnaire. 
SGRQ reliability coefficient Cronbach’s alpha was > 
0.7 for symptoms, activity and impact score. It was > 
0.9 for overall total scores26.

• Pulmonary Functions Measurement
Pulmonary functions were measured by Medical 
International Research (MIR) Spirolab III27. Spirome-
ter facilitates the evaluation of lung functions, sever-
ity of respiratory disease and the response to thera-
py13. Forced Expiratory Volumes in 1 second (FEV1), 
forced vital capacity (FVC) and FEV1/FVC ratio 
were measured.

An automatic analysis of spirometry test for each 
patient was carried out to compare with the 
Normal or Predicted values, based on the anthro-

pometric details of the patients27. This was helpful in 
identifying the severity of disease. Pulmonary func-
tions parameters including FEV1, FVC and FEV1/FVC 
ratio were measured and recorded in the assess-
ment form.

Data Analysis Strategies
Data was analyzed in SPSS (Statistical Software for 
Social Sciences) version 20. Gender distribution was 
measured in term of frequency and percentages. 
Mean ± Standard Deviation (SD) were used for 
quantitative variables including height, weight, 
age, FVC, FEV1, FEV1/FVC ratio and SGRQ scores.

To find out the mean differences of FVC, FEV1, 
FEV1/FVC ratio and scores of SGRQ of before and 
after treatments, paired T test was run after getting 
significant result for normality assumptions over 
data. Normality of data was assessed by using 
Kolmogorov-Smirnov and Shapiro-Wilk Tests. Wilcox-
on signed-rank test was applied, in case of violation 
of normality assumption. P-value of less than 0.05 
was considered statistically significant. Mann-Whit-
ney Test was applied individually on all post 
variables of all the parameter to assess significant 
difference in the dependent variable by a single 
dichotomous independent variable.

Ethical Consideration
Ethical issues considered in this study are as 
followed:
1-Privacy and confidentiality statement were issued 
to all participants because confidentiality and 
privacy of identity was an important aspect of 
personal security.
2-Consent form was obtained from participants to 
ensure that the patient knows all of the risks and 
costs regarding the treatment.
3- Participants had the right to withdraw from study 
at any time.
4- Data collection and intervention in the hospital 
were done after taking permission from HOD of 
Physiotherapy.

RESULTS

In this study 24 adults with primary diagnosis of 
Chronic Asthma were recruited. 4 patients from 
both the groups were withdrawn at the start of 
study due to exacerbation of asthma. Demograph-
ic data is presented in Table 3. Age, height and 
weight are presented in Mean with SD. Results 
revealed that average age, height and weight of 
patients were nearly similar between the two 
groups.

Table 4 shows the result for checking the normality 
of data set and the results of tests of normality 
reveal that data was not symmetric, so Wilcoxson 
Signed-Rank test is also applied. 

Result of Wilcoxson signed-rank test showed that 
treatment of 3 months did not elicit statistically 
significant changes in both groups, as shown in 
Table 5 and 6. Indeed, the median of all variables 
were found similar in both pre and post treatments 
of both groups.

Slight improvement has been observed in patients 
of both treatment techniques. On the basis of the 
results of lung function as shown in table 5, it was 
observed that p-value of FVC in the BBT group was 
0.85 and in Conventional PT group it was 0.73. It 
showed that Conventional PT is slightly better than 
BBT. Similarly p-value of FEV1 showed that results of 
BBT group (0.10) was better than Conventional PT 
group (0.49). Results of FEV1/FVC ratio was better to 
some extent in BBT group (p-value = 0.23) as com-
pared to Conventional PT group (p-value = 0.67).

Results of assessing health related quality of life 
through SGRQ are as shown in Table 6. Result of BBT 
group (p value = 0.001) was found significant with 
total scores of SGRQ as compared to Conventional 
PT (p value = 0.06). Improvement in Symptoms, 
Activity and Impact scores of patients have been 
observed with both the techniques. Indeed the 
median pain score rating in all variables are same in 
both pre and post treatments of both group. On the 
basis of the results it was observed that Symptoms 

score were significant in the BBT group (0.007) and in 
conventional PT group (0.037). It showed that BBT is
better than Con PT. Results of activity Scores were 
found significant in BBT group (0.009), whereas it was 
found insignificant in Conventional PT group (0.97). 
Impact scores of both groups shows significant 
improvement that is p value is less than 0.05.

Mann-Whitney Test was applied on post treatment 
variables of all the parameter to find which group 
was showing better improvement, although above 
result shows insignificant improvement in some 
variables. Results of Mann-Whitney Test for lung 
functions and SGRQ are shown in table 7. Result 
shows that the BBT received the higher rank with 
most of the variables as compared to Conventional
physical therapy techniques. However, data shows 
statistically insignificant improvement in parameters 
(p-value > 0.05). Rank of impact score was similar in
both groups, whereas, Conventional PT received 
the higher rank in total score of SGRQ as compared 
to BBT.
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This study found that majority of the participants fall 
within the middle age category and they are aver-
agely normal weight individuals. The result also 
showed that the BP of the participants is in the safer 
range.

Table 2 shows that majority of the participants were 
house wives with very few Messengers.

As seen from the table 3, most of the participants 
are not educated, only few went through school.

Table 4 describes some risk factors of hypertension 
with family history being the highest followed by 
dietary habits.

Table 5 shows that moderate number of partici-
pants were newly diagnosed as hypertensive.

INTRODUCTION

Asthma is a chronic respiratory disease that affects 
approximately 334 million people globally belong-
ing to all age groups. Low and middle-income 
countries are considered to be most affected 
where the prevalence is increasing day by day1. 
Variation in intensity and frequency of symptoms 
over period of time including dyspnea, cough, 
wheezing and tightness of chest among individuals 
leads to difference in disease progression. When 
managed poorly, asthma compromises quality of 
life and increase the health care socioeconomic 
burden2,3.

Apprehension about the side effects and drug 
dependence due to prolong use of medication, 
steroids and inhalers have been witnessed in studies 
conducted on patients with asthma4-6. Many studies 
have advocated the use of alternative therapies in 
combination with medicines that control the 
asthma4-10. These include relaxation therapy breath-
ing techniques, herbal medication, homeopathy 
and manual therapy. The breathing exercises are 
considered as one of the most popular method of 
these alternative therapies for individual suffering 
from asthma11. Globally recognized respiratory 
techniques include Pursed lip breathing, Buteyko 
reduced breathing, Frolov device, Resperate and 
Strelnikova respiratory gymnastic. All the above 
mentioned breathing exercises regime have been 
introduced to benefit asthma but BBT, which 
support individual to control their breathing rate 
that increases due to hypocapnia and hyperventi-
lation11,12.

Buteyko Breathing Technique (BBT) comprises of a 
set of breathing exercises developed basically for 
the treatment of Asthma by the Russian doctor, 
Konstanin Pavlovich Buteyko13,14. Multiple clinical 
trials have been done internationally and proved its 
efficacy in reduction of symptoms of asthma, 
improvement in quality of life and in some cases 
reduction in frequency of acute exacerbations and 
need for reliever medications has also been 
noticed13,15,16. According to the Buteyko Institute of 
Breathing and Health in Australia, the excessive 
breathing among the asthmatics has four primary 
effects including a decrease in carbon dioxide that 
causing spasm, a decrease in the release of oxygen 
that causing breathlessness, sensitivity in the mast 
cells that causing inflammation and formation of 
mucus due to inflamed airway. The BBT has 
increased its popularity in past few years with 
patients suffering with respiratory disorders, espe-
cially asthma, aiming to reverse chronic hyperventi-
lation13. In a randomized controlled trial, based on 
the utilization of BBT video has also revealed that 
use of beta 2 - agonist is effectively reduced13. The 
purpose of BBT is to correct the breathing pattern by 
improving hyperventilation and maintaining CO2 

levels. BBT mainly involves the series of breath 
holding periods with low paced breathing to 
improve the CO2 level further14-16.

Pulmonary functions abnormalities were frequently 
observed in Asthmatics patients where reduced 
ventilatory functions were observed during exacer-
bations and post exacerbations as well. Reduction 
of Forced Expiratory Volume in 1 second (FEV1) and 
Forced Vital Capacity (FVC) are common findings17. 
Marked improvement in ventilatory function has 
been reported in group treated with respiratory 
training18. BBT focuses on normalizing breathing 
patterns, reducing breathing rate and accessory 
muscle work9-10. As per Global Initiative of Asthma 
(GINA) guidelines there is level B evidence in 
support of breathing exercises and can be recom-
mended as management strategy for asthma11. 
Renata André Laurino et al, in 2012, reported 
improvement of respiratory symptoms and anxiety 
in groups being treated with the breathing tech-
niques18.

In Pakistan, conventional therapies are more in 
trend for the management of asthma. Convention-
al PT may include  Active Cycle of Breathing Tech-
nique (ACBT), pursed lip breathing, tissue blowing 
exercises, interdigital technique, relaxation thera-
pies and manual techniques. The aim of all these 
exercises is to improve pattern of breathing and 
functional residual capacity, relieve the symptoms 
of wheezing and clear sputum from the airways19. 
ACBT comprises of breathing control followed by 
thoracic expansion exercises and huffing (forced 
expiratory techniques), the integral phases of this 
technique. Inter digital technique is at times com-
bined with ACBT to increase the rib cage expansion 
during active exhalation phase20. Pursed lip breath-
ing is another effective method of controlling short-
ness of breath by asking patient to relax neck and 
shoulders followed by breathing in through the nose 
and count till 2 keeping mouth closed. Pursed or 
pucker lips can be performed by blowing a candle, 
breath out slowly through pursed lips and count till 
four21. Deep breathing and prolong exhalation 
exercise are taught by tissue or balloon22 blowing in 
order to improve the breathing pattern and to train 
respiratory muscles. Combination of certain 
positioning and exercises, diaphragmatic breathing 
and breathing through nose have proved to relax 
patients suffering from mild to moderate asthma, by 
providing beneficial effects especially in reduction 
of symptoms arising from hypocapnia and anxiety. 
Percussion, vibration, chest tapping and shaking in 
different postural drainage positions are commonly 
used manual techniques by physical therapists in 
both outpatient clinics and admitted patients for 
the clearance of sputum from air way passage23.

Approximately 7.5 million adults and 15 million 
children were suffering from asthma in 2011. Its 

increasing unfortunately around 5% annually and 
among them 20-30% are children and most of them 
are from urban areas11. The traditional treatment 
given to asthmatic patients also increases the 
economic burden on the suffering families19. The BBT 
has received substantial devotion but still there is a 
need of rigorous research evidence to support the 
use of different breathing techniques. BBT has been 
debated in a number of studies but still the use of 
this technique in Asian countries is limited and no 
significant research work has been found in 
Pakistan. This aim of the study is to determine the 
efficacy of BBT and conventional PT for improving 
pulmonary functions and Health related Quality of 
Life (HRQoL) in asthmatic patients.

METHODS

Target Population
Patients were recruited from out-patient pulmonary 
clinic of tertiary care hospital, diagnosed as Chronic 
Bronchial Asthma by Physician.

Study Setting
The study was conducted at Physical Therapy 
Department of tertiary care hospital.

Sample Size
A sample size of 24 individuals has been selected.

Study Duration
Data has been collected, compiled and analyzed 
in the period of eight months.

Selection of Sample
A two-arm randomized control trail was conducted 
on 24 adult asthmatic patients visiting at the pulmo-
nary clinic that were equally randomized into 2 
groups, Group A as BBT group (n=12) and Group B 
as Conventional PT group (n=12). This randomization 
was undertaken through the card placed in an 
envelope having treatment technique and picked 
for each patient.

Inclusion and Exclusion Criteria
Patients aged between 16-60 years, known case of 
Chronic Asthma, with no serious co-morbidities and 
willing to give their written informed consent were 
included in the study.

Patients with an acute exacerbation of asthma, any 
other respiratory illness and history of taking breath-
ing training were excluded from the study. Pregnant 
women and smokers were also excluded from the 
study.

Procedure
Patients were randomly allocated to two treatment 
groups, BBT (Group A) and Conventional PT (Group 
B). Participant information sheet were provided to 
the patients. Consent was taken before the start of 
the treatment session. Patient assessment and treat-
ment was undertaken by the assigned physical 
therapist. Standardized protocols of performing 
spirometry was ensured and explained to all partici-
pants. Participant information was recorded on 
assessment forms. Both the groups continued their 
regular asthmatics medications. It was ensured that 
conventional treatment group may not include any 
advice about their breathing exercises regarding 
BBT.

All patients have to perform 40-60 minutes exercises 
twice a day. All patients came to the physical 
therapy department for 5 consecutive days to learn 
and perform the treatment technique under super-
vision of the assigned physical therapist. Patients 
were instructed to perform 2nd session at home. 
After performing 5 days treatment at physical thera-
py department, they were instructed to perform 
that exercises twice at home for 3 months. After 15 
days, they came for follow up and perform a 
session in front of Physical Therapist. Reinforcement 
was given to patients where required. The assess-
ments were undertaken at baseline and end of 
treatment.

Buteyko Breathing Technique (Group A)
Each patient performed the standard protocols of 
BBT13, 24 as mentioned in Table 1.

Conventional Physical Therapy (Group B)
Patients in the conventional PT group follow the 
routine protocols as instructed by their physical 
therapist, consisting of two cycles of ACBT, interdigi-
tal technique, pursed lip breathing and relaxation 
technique. Steps of Active cycle of breathing tech-
nique25 are shown in table 2.

Data Collection Tools
• Demographic Details
Demographic details including age, height, weight, 
profession and co-morbid were recorded.

• St George’s Respiratory Questionnaire (SGRQ)
One of the prime outcome measures is the 
standardized St George’s Respiratory Questionnaire 
(SGRQ). This questionnaire is used to assess the 
impaired respiratory symptoms and quality of life. 
Three sub-scales are also defined in the question-
naire relating to the experience of symptoms, their 
impact and the level of impairment to find the total 
score. Score ranges from 0-100 with higher scores 
indicating more limitations. The questionnaire is 
divided into 2 parts where part 1 is the symptoms 
comprise of question 1-8 and part 2 consists of the 
activity and impact. Activity component comprise 
of question no 11-15 whereas impact comprises of 
question no 9, 10, 12-14 and 16-17. The scores of the 
symptoms revealed the perception of the patients 
towards their respiratory problem and scores of 
activity and impact were revealed the current 
health status. Total scores were calculated by 
summing all positive responses in the questionnaire. 
SGRQ reliability coefficient Cronbach’s alpha was > 
0.7 for symptoms, activity and impact score. It was > 
0.9 for overall total scores26.

• Pulmonary Functions Measurement
Pulmonary functions were measured by Medical 
International Research (MIR) Spirolab III27. Spirome-
ter facilitates the evaluation of lung functions, sever-
ity of respiratory disease and the response to thera-
py13. Forced Expiratory Volumes in 1 second (FEV1), 
forced vital capacity (FVC) and FEV1/FVC ratio 
were measured.

An automatic analysis of spirometry test for each 
patient was carried out to compare with the 
Normal or Predicted values, based on the anthro-

pometric details of the patients27. This was helpful in 
identifying the severity of disease. Pulmonary func-
tions parameters including FEV1, FVC and FEV1/FVC 
ratio were measured and recorded in the assess-
ment form.

Data Analysis Strategies
Data was analyzed in SPSS (Statistical Software for 
Social Sciences) version 20. Gender distribution was 
measured in term of frequency and percentages. 
Mean ± Standard Deviation (SD) were used for 
quantitative variables including height, weight, 
age, FVC, FEV1, FEV1/FVC ratio and SGRQ scores.

To find out the mean differences of FVC, FEV1, 
FEV1/FVC ratio and scores of SGRQ of before and 
after treatments, paired T test was run after getting 
significant result for normality assumptions over 
data. Normality of data was assessed by using 
Kolmogorov-Smirnov and Shapiro-Wilk Tests. Wilcox-
on signed-rank test was applied, in case of violation 
of normality assumption. P-value of less than 0.05 
was considered statistically significant. Mann-Whit-
ney Test was applied individually on all post 
variables of all the parameter to assess significant 
difference in the dependent variable by a single 
dichotomous independent variable.

Ethical Consideration
Ethical issues considered in this study are as 
followed:
1-Privacy and confidentiality statement were issued 
to all participants because confidentiality and 
privacy of identity was an important aspect of 
personal security.
2-Consent form was obtained from participants to 
ensure that the patient knows all of the risks and 
costs regarding the treatment.
3- Participants had the right to withdraw from study 
at any time.
4- Data collection and intervention in the hospital 
were done after taking permission from HOD of 
Physiotherapy.

RESULTS

In this study 24 adults with primary diagnosis of 
Chronic Asthma were recruited. 4 patients from 
both the groups were withdrawn at the start of 
study due to exacerbation of asthma. Demograph-
ic data is presented in Table 3. Age, height and 
weight are presented in Mean with SD. Results 
revealed that average age, height and weight of 
patients were nearly similar between the two 
groups.

Table 4 shows the result for checking the normality 
of data set and the results of tests of normality 
reveal that data was not symmetric, so Wilcoxson 
Signed-Rank test is also applied. 

Result of Wilcoxson signed-rank test showed that 
treatment of 3 months did not elicit statistically 
significant changes in both groups, as shown in 
Table 5 and 6. Indeed, the median of all variables 
were found similar in both pre and post treatments 
of both groups.

Slight improvement has been observed in patients 
of both treatment techniques. On the basis of the 
results of lung function as shown in table 5, it was 
observed that p-value of FVC in the BBT group was 
0.85 and in Conventional PT group it was 0.73. It 
showed that Conventional PT is slightly better than 
BBT. Similarly p-value of FEV1 showed that results of 
BBT group (0.10) was better than Conventional PT 
group (0.49). Results of FEV1/FVC ratio was better to 
some extent in BBT group (p-value = 0.23) as com-
pared to Conventional PT group (p-value = 0.67).

Results of assessing health related quality of life 
through SGRQ are as shown in Table 6. Result of BBT 
group (p value = 0.001) was found significant with 
total scores of SGRQ as compared to Conventional 
PT (p value = 0.06). Improvement in Symptoms, 
Activity and Impact scores of patients have been 
observed with both the techniques. Indeed the 
median pain score rating in all variables are same in 
both pre and post treatments of both group. On the 
basis of the results it was observed that Symptoms 

score were significant in the BBT group (0.007) and in 
conventional PT group (0.037). It showed that BBT is
better than Con PT. Results of activity Scores were 
found significant in BBT group (0.009), whereas it was 
found insignificant in Conventional PT group (0.97). 
Impact scores of both groups shows significant 
improvement that is p value is less than 0.05.

Mann-Whitney Test was applied on post treatment 
variables of all the parameter to find which group 
was showing better improvement, although above 
result shows insignificant improvement in some 
variables. Results of Mann-Whitney Test for lung 
functions and SGRQ are shown in table 7. Result 
shows that the BBT received the higher rank with 
most of the variables as compared to Conventional
physical therapy techniques. However, data shows 
statistically insignificant improvement in parameters 
(p-value > 0.05). Rank of impact score was similar in
both groups, whereas, Conventional PT received 
the higher rank in total score of SGRQ as compared 
to BBT.
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Table 6 shows the correlation between physical/an-
thropometric characteristics, some risk factors and 
prevalence of undiagnosed hypertension. There is a 
significant relationship between prevalence of 
undiagnosed hypertension and gender, age, BMI 
and educational level.

Table 7 shows summary of prevalence of undiag-
nosed HTN across gender. Mann Whitney U analysis 
shows that there is a significant difference between 
the male and female scores of HTN (SBP & DBP) (U= 
1.497, p = 0.032).

DISCUSSION

This research determined the prevalence of 
undiagnosed hypertension among adults in Gajida 
town as 23.6% which is less than the 27% prevalence 
assessed among the general population in Zimba-
bwe8. Similar report was documented by Dolataba-
di et al20 in an attempt to determine the prevalence 
of undiagnosed HTN in an emergency department 
of Imam Hossein Medical and Educational center, 
Teheren, Iran. The prevalence was found to be 
28.6%. Barron et al21 conducted a similar study 
among adults aged 45 years and above, and 

found the prevalence of undiagnosed hypertension 
to be 62%. More so, the prevalence was higher 
among men (46.8%) than women (31.2%).

A number of studies have determined the hyperten-
sion prevalence rate among rural population and 
this range from 1.99% and 21.2% in 1958 and 1994 
respectively. However, the difference in the rates is 
may be due to different cut-off values used in diag-
nosis of hypertension and the different age catego-
ries among subjects of the study.

Prevalence rates of 24.9%, 32.2%, 25.2%, and 19.04% 
of undiagnosed hypertension were reported in rural 
areas of West Bengal22, Lucknow23, Tamil Nadu24 and 
central India25 respectively. A prevalence of 33.3% 
undiagnosed hypertension was reported in eastern 
India among the native people of Assam. In the 
rural areas of Jammu and Andhra Pradesh, a 13% 
and 27% prevalence of high BP was recorded 
respectively in people of greater than 30 years. This 
finding is similar to reports from industrialized coun-
tries.

Age
The prevalence of high BP increased with an 
increase in age in this study. This finding is similar to 
other studies in various parts of India. A study in 
north India reported highest prevalence of high BP 
among the 60-69 year age category. The findings 
are also consistent with those reported by Erem et 
al26-28, Wang et al29 and Lim et al30 from Turkey, US 
and Malaysia respectively.

Diet
This study shows no significant relationship between 
dietary habits and HTN. It is consistent with a report 
by Marwiro8. In contrast, Reddy et al31 showed a 
significant relationship between prevalence of high 
BP and dietary habit.

Education
The status of education was significantly related to 
prevalence of high BP in this study. More so, Erem et 
al28 stated that low educational status was related 
to high prevalence of hypertension in Turkey. Some 
researches32,33 reported that no relationship 
between educational status and hypertension.

Occupation
This study showed no significant relationship, 
however, it was noted that hypertension is signifi-
cantly related with sedentary life style. Previous 
studies23,25,34-38 show that hypertension was prevalent 
in people who live a sedentary life. A similar trend 
has been reported in different ethnic groups.

Sex
Hypertension prevalence was different across 
gender in this research. This finding is similar to previ-
ous findings25,26,39. However, some studies1,28 have 

reported that hypertension has no relationship with 
gender.

Family History of Hypertension
Hypertension family history was not related to hyper-
tension in the present study. This finding is consistent 
with the reports of Bharati et al1 and Yadav et al23; 
however, Divan et al33, Reddy et al31 and Erem et al28 
reported a positive association of family history of 
hypertension.

Smoking Habit
In the present study, the habit of smoking was not 
related to hypertension. Divan et al33 and Yadav et 
al23 reported similar findings. Others reported no 
association1,8,24,25,31.

Body Mass Index
It was noted from this study that hypertension is 
related to BMI. This finding was also noted in previ-
ous studies23-25,28,31,32,34.

CONCLUSION

A moderate prevalence of undiagnosed hyperten-
sion was found among adults in Gajida town aged 
19 years and older. Hypertension is related to age, 
gender, BMI, and educational level. On the other 
hand, occupational stress, history of HTN, dietary 
habits, family history, and smoking showed no 
relationship with hypertension.

RECOMMENDATION

A moderate number of adults in Gajida town are 
living with undiagnosed hypertension. This finding 
highlights the need for services to further diagnose 
and manage cases of undiagnosed hypertension 
as this condition may be asymptomatic. Routine 
measurement of BP makes possible early diagnosis 
and management of hypertension and this can 
further avoid any harm to health. Also, the Director, 
Health Services, Tofa LGA, should organize some 
program on health education to promote aware-
ness, detection and management of high BP. Cam-
paigns need to be organized at work places to 
educate the people on hypertension and its associ-
ation with obesity and level of education. High risk 
female individuals who are obese, above age forty 
with a family history of hypertension should be 
encouraged to have routine BP measurements. 
Posters should be used to convey information on 
physical activities and weight loss.

A surveillance system should be set up in Gajida 
town for risk factors of hypertension. This will enable 
monitoring and determination of prevalence of 
undiagnosed hypertension and its risk factors. It will 
further be beneficial in evaluation of interventions. 
Also, further studies should be conducted on the 
factors related with poor control of BP among 

persons already receiving treatment of HTN, knowl-
edge and attitude of adults in Gajida town towards 
obesity and physical activity. In view of the moder-
ate prevalence of undiagnosed HTN among adults 
in Gajida town compared to other population, a 
comparison study of Gajida town and other popu-
lation may determine if there are factors peculiar to 
Gajida town.

INTRODUCTION

Asthma is a chronic respiratory disease that affects 
approximately 334 million people globally belong-
ing to all age groups. Low and middle-income 
countries are considered to be most affected 
where the prevalence is increasing day by day1. 
Variation in intensity and frequency of symptoms 
over period of time including dyspnea, cough, 
wheezing and tightness of chest among individuals 
leads to difference in disease progression. When 
managed poorly, asthma compromises quality of 
life and increase the health care socioeconomic 
burden2,3.

Apprehension about the side effects and drug 
dependence due to prolong use of medication, 
steroids and inhalers have been witnessed in studies 
conducted on patients with asthma4-6. Many studies 
have advocated the use of alternative therapies in 
combination with medicines that control the 
asthma4-10. These include relaxation therapy breath-
ing techniques, herbal medication, homeopathy 
and manual therapy. The breathing exercises are 
considered as one of the most popular method of 
these alternative therapies for individual suffering 
from asthma11. Globally recognized respiratory 
techniques include Pursed lip breathing, Buteyko 
reduced breathing, Frolov device, Resperate and 
Strelnikova respiratory gymnastic. All the above 
mentioned breathing exercises regime have been 
introduced to benefit asthma but BBT, which 
support individual to control their breathing rate 
that increases due to hypocapnia and hyperventi-
lation11,12.

Buteyko Breathing Technique (BBT) comprises of a 
set of breathing exercises developed basically for 
the treatment of Asthma by the Russian doctor, 
Konstanin Pavlovich Buteyko13,14. Multiple clinical 
trials have been done internationally and proved its 
efficacy in reduction of symptoms of asthma, 
improvement in quality of life and in some cases 
reduction in frequency of acute exacerbations and 
need for reliever medications has also been 
noticed13,15,16. According to the Buteyko Institute of 
Breathing and Health in Australia, the excessive 
breathing among the asthmatics has four primary 
effects including a decrease in carbon dioxide that 
causing spasm, a decrease in the release of oxygen 
that causing breathlessness, sensitivity in the mast 
cells that causing inflammation and formation of 
mucus due to inflamed airway. The BBT has 
increased its popularity in past few years with 
patients suffering with respiratory disorders, espe-
cially asthma, aiming to reverse chronic hyperventi-
lation13. In a randomized controlled trial, based on 
the utilization of BBT video has also revealed that 
use of beta 2 - agonist is effectively reduced13. The 
purpose of BBT is to correct the breathing pattern by 
improving hyperventilation and maintaining CO2 

levels. BBT mainly involves the series of breath 
holding periods with low paced breathing to 
improve the CO2 level further14-16.

Pulmonary functions abnormalities were frequently 
observed in Asthmatics patients where reduced 
ventilatory functions were observed during exacer-
bations and post exacerbations as well. Reduction 
of Forced Expiratory Volume in 1 second (FEV1) and 
Forced Vital Capacity (FVC) are common findings17. 
Marked improvement in ventilatory function has 
been reported in group treated with respiratory 
training18. BBT focuses on normalizing breathing 
patterns, reducing breathing rate and accessory 
muscle work9-10. As per Global Initiative of Asthma 
(GINA) guidelines there is level B evidence in 
support of breathing exercises and can be recom-
mended as management strategy for asthma11. 
Renata André Laurino et al, in 2012, reported 
improvement of respiratory symptoms and anxiety 
in groups being treated with the breathing tech-
niques18.

In Pakistan, conventional therapies are more in 
trend for the management of asthma. Convention-
al PT may include  Active Cycle of Breathing Tech-
nique (ACBT), pursed lip breathing, tissue blowing 
exercises, interdigital technique, relaxation thera-
pies and manual techniques. The aim of all these 
exercises is to improve pattern of breathing and 
functional residual capacity, relieve the symptoms 
of wheezing and clear sputum from the airways19. 
ACBT comprises of breathing control followed by 
thoracic expansion exercises and huffing (forced 
expiratory techniques), the integral phases of this 
technique. Inter digital technique is at times com-
bined with ACBT to increase the rib cage expansion 
during active exhalation phase20. Pursed lip breath-
ing is another effective method of controlling short-
ness of breath by asking patient to relax neck and 
shoulders followed by breathing in through the nose 
and count till 2 keeping mouth closed. Pursed or 
pucker lips can be performed by blowing a candle, 
breath out slowly through pursed lips and count till 
four21. Deep breathing and prolong exhalation 
exercise are taught by tissue or balloon22 blowing in 
order to improve the breathing pattern and to train 
respiratory muscles. Combination of certain 
positioning and exercises, diaphragmatic breathing 
and breathing through nose have proved to relax 
patients suffering from mild to moderate asthma, by 
providing beneficial effects especially in reduction 
of symptoms arising from hypocapnia and anxiety. 
Percussion, vibration, chest tapping and shaking in 
different postural drainage positions are commonly 
used manual techniques by physical therapists in 
both outpatient clinics and admitted patients for 
the clearance of sputum from air way passage23.

Approximately 7.5 million adults and 15 million 
children were suffering from asthma in 2011. Its 

increasing unfortunately around 5% annually and 
among them 20-30% are children and most of them 
are from urban areas11. The traditional treatment 
given to asthmatic patients also increases the 
economic burden on the suffering families19. The BBT 
has received substantial devotion but still there is a 
need of rigorous research evidence to support the 
use of different breathing techniques. BBT has been 
debated in a number of studies but still the use of 
this technique in Asian countries is limited and no 
significant research work has been found in 
Pakistan. This aim of the study is to determine the 
efficacy of BBT and conventional PT for improving 
pulmonary functions and Health related Quality of 
Life (HRQoL) in asthmatic patients.

METHODS

Target Population
Patients were recruited from out-patient pulmonary 
clinic of tertiary care hospital, diagnosed as Chronic 
Bronchial Asthma by Physician.

Study Setting
The study was conducted at Physical Therapy 
Department of tertiary care hospital.

Sample Size
A sample size of 24 individuals has been selected.

Study Duration
Data has been collected, compiled and analyzed 
in the period of eight months.

Selection of Sample
A two-arm randomized control trail was conducted 
on 24 adult asthmatic patients visiting at the pulmo-
nary clinic that were equally randomized into 2 
groups, Group A as BBT group (n=12) and Group B 
as Conventional PT group (n=12). This randomization 
was undertaken through the card placed in an 
envelope having treatment technique and picked 
for each patient.

Inclusion and Exclusion Criteria
Patients aged between 16-60 years, known case of 
Chronic Asthma, with no serious co-morbidities and 
willing to give their written informed consent were 
included in the study.

Patients with an acute exacerbation of asthma, any 
other respiratory illness and history of taking breath-
ing training were excluded from the study. Pregnant 
women and smokers were also excluded from the 
study.

Procedure
Patients were randomly allocated to two treatment 
groups, BBT (Group A) and Conventional PT (Group 
B). Participant information sheet were provided to 
the patients. Consent was taken before the start of 
the treatment session. Patient assessment and treat-
ment was undertaken by the assigned physical 
therapist. Standardized protocols of performing 
spirometry was ensured and explained to all partici-
pants. Participant information was recorded on 
assessment forms. Both the groups continued their 
regular asthmatics medications. It was ensured that 
conventional treatment group may not include any 
advice about their breathing exercises regarding 
BBT.

All patients have to perform 40-60 minutes exercises 
twice a day. All patients came to the physical 
therapy department for 5 consecutive days to learn 
and perform the treatment technique under super-
vision of the assigned physical therapist. Patients 
were instructed to perform 2nd session at home. 
After performing 5 days treatment at physical thera-
py department, they were instructed to perform 
that exercises twice at home for 3 months. After 15 
days, they came for follow up and perform a 
session in front of Physical Therapist. Reinforcement 
was given to patients where required. The assess-
ments were undertaken at baseline and end of 
treatment.

Buteyko Breathing Technique (Group A)
Each patient performed the standard protocols of 
BBT13, 24 as mentioned in Table 1.

Conventional Physical Therapy (Group B)
Patients in the conventional PT group follow the 
routine protocols as instructed by their physical 
therapist, consisting of two cycles of ACBT, interdigi-
tal technique, pursed lip breathing and relaxation 
technique. Steps of Active cycle of breathing tech-
nique25 are shown in table 2.

Data Collection Tools
• Demographic Details
Demographic details including age, height, weight, 
profession and co-morbid were recorded.

• St George’s Respiratory Questionnaire (SGRQ)
One of the prime outcome measures is the 
standardized St George’s Respiratory Questionnaire 
(SGRQ). This questionnaire is used to assess the 
impaired respiratory symptoms and quality of life. 
Three sub-scales are also defined in the question-
naire relating to the experience of symptoms, their 
impact and the level of impairment to find the total 
score. Score ranges from 0-100 with higher scores 
indicating more limitations. The questionnaire is 
divided into 2 parts where part 1 is the symptoms 
comprise of question 1-8 and part 2 consists of the 
activity and impact. Activity component comprise 
of question no 11-15 whereas impact comprises of 
question no 9, 10, 12-14 and 16-17. The scores of the 
symptoms revealed the perception of the patients 
towards their respiratory problem and scores of 
activity and impact were revealed the current 
health status. Total scores were calculated by 
summing all positive responses in the questionnaire. 
SGRQ reliability coefficient Cronbach’s alpha was > 
0.7 for symptoms, activity and impact score. It was > 
0.9 for overall total scores26.

• Pulmonary Functions Measurement
Pulmonary functions were measured by Medical 
International Research (MIR) Spirolab III27. Spirome-
ter facilitates the evaluation of lung functions, sever-
ity of respiratory disease and the response to thera-
py13. Forced Expiratory Volumes in 1 second (FEV1), 
forced vital capacity (FVC) and FEV1/FVC ratio 
were measured.

An automatic analysis of spirometry test for each 
patient was carried out to compare with the 
Normal or Predicted values, based on the anthro-

pometric details of the patients27. This was helpful in 
identifying the severity of disease. Pulmonary func-
tions parameters including FEV1, FVC and FEV1/FVC 
ratio were measured and recorded in the assess-
ment form.

Data Analysis Strategies
Data was analyzed in SPSS (Statistical Software for 
Social Sciences) version 20. Gender distribution was 
measured in term of frequency and percentages. 
Mean ± Standard Deviation (SD) were used for 
quantitative variables including height, weight, 
age, FVC, FEV1, FEV1/FVC ratio and SGRQ scores.

To find out the mean differences of FVC, FEV1, 
FEV1/FVC ratio and scores of SGRQ of before and 
after treatments, paired T test was run after getting 
significant result for normality assumptions over 
data. Normality of data was assessed by using 
Kolmogorov-Smirnov and Shapiro-Wilk Tests. Wilcox-
on signed-rank test was applied, in case of violation 
of normality assumption. P-value of less than 0.05 
was considered statistically significant. Mann-Whit-
ney Test was applied individually on all post 
variables of all the parameter to assess significant 
difference in the dependent variable by a single 
dichotomous independent variable.

Ethical Consideration
Ethical issues considered in this study are as 
followed:
1-Privacy and confidentiality statement were issued 
to all participants because confidentiality and 
privacy of identity was an important aspect of 
personal security.
2-Consent form was obtained from participants to 
ensure that the patient knows all of the risks and 
costs regarding the treatment.
3- Participants had the right to withdraw from study 
at any time.
4- Data collection and intervention in the hospital 
were done after taking permission from HOD of 
Physiotherapy.

RESULTS

In this study 24 adults with primary diagnosis of 
Chronic Asthma were recruited. 4 patients from 
both the groups were withdrawn at the start of 
study due to exacerbation of asthma. Demograph-
ic data is presented in Table 3. Age, height and 
weight are presented in Mean with SD. Results 
revealed that average age, height and weight of 
patients were nearly similar between the two 
groups.

Table 4 shows the result for checking the normality 
of data set and the results of tests of normality 
reveal that data was not symmetric, so Wilcoxson 
Signed-Rank test is also applied. 

Result of Wilcoxson signed-rank test showed that 
treatment of 3 months did not elicit statistically 
significant changes in both groups, as shown in 
Table 5 and 6. Indeed, the median of all variables 
were found similar in both pre and post treatments 
of both groups.

Slight improvement has been observed in patients 
of both treatment techniques. On the basis of the 
results of lung function as shown in table 5, it was 
observed that p-value of FVC in the BBT group was 
0.85 and in Conventional PT group it was 0.73. It 
showed that Conventional PT is slightly better than 
BBT. Similarly p-value of FEV1 showed that results of 
BBT group (0.10) was better than Conventional PT 
group (0.49). Results of FEV1/FVC ratio was better to 
some extent in BBT group (p-value = 0.23) as com-
pared to Conventional PT group (p-value = 0.67).

Results of assessing health related quality of life 
through SGRQ are as shown in Table 6. Result of BBT 
group (p value = 0.001) was found significant with 
total scores of SGRQ as compared to Conventional 
PT (p value = 0.06). Improvement in Symptoms, 
Activity and Impact scores of patients have been 
observed with both the techniques. Indeed the 
median pain score rating in all variables are same in 
both pre and post treatments of both group. On the 
basis of the results it was observed that Symptoms 

score were significant in the BBT group (0.007) and in 
conventional PT group (0.037). It showed that BBT is
better than Con PT. Results of activity Scores were 
found significant in BBT group (0.009), whereas it was 
found insignificant in Conventional PT group (0.97). 
Impact scores of both groups shows significant 
improvement that is p value is less than 0.05.

Mann-Whitney Test was applied on post treatment 
variables of all the parameter to find which group 
was showing better improvement, although above 
result shows insignificant improvement in some 
variables. Results of Mann-Whitney Test for lung 
functions and SGRQ are shown in table 7. Result 
shows that the BBT received the higher rank with 
most of the variables as compared to Conventional
physical therapy techniques. However, data shows 
statistically insignificant improvement in parameters 
(p-value > 0.05). Rank of impact score was similar in
both groups, whereas, Conventional PT received 
the higher rank in total score of SGRQ as compared 
to BBT.
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Table 6 shows the correlation between physical/an-
thropometric characteristics, some risk factors and 
prevalence of undiagnosed hypertension. There is a 
significant relationship between prevalence of 
undiagnosed hypertension and gender, age, BMI 
and educational level.

Table 7 shows summary of prevalence of undiag-
nosed HTN across gender. Mann Whitney U analysis 
shows that there is a significant difference between 
the male and female scores of HTN (SBP & DBP) (U= 
1.497, p = 0.032).

DISCUSSION

This research determined the prevalence of 
undiagnosed hypertension among adults in Gajida 
town as 23.6% which is less than the 27% prevalence 
assessed among the general population in Zimba-
bwe8. Similar report was documented by Dolataba-
di et al20 in an attempt to determine the prevalence 
of undiagnosed HTN in an emergency department 
of Imam Hossein Medical and Educational center, 
Teheren, Iran. The prevalence was found to be 
28.6%. Barron et al21 conducted a similar study 
among adults aged 45 years and above, and 

found the prevalence of undiagnosed hypertension 
to be 62%. More so, the prevalence was higher 
among men (46.8%) than women (31.2%).

A number of studies have determined the hyperten-
sion prevalence rate among rural population and 
this range from 1.99% and 21.2% in 1958 and 1994 
respectively. However, the difference in the rates is 
may be due to different cut-off values used in diag-
nosis of hypertension and the different age catego-
ries among subjects of the study.

Prevalence rates of 24.9%, 32.2%, 25.2%, and 19.04% 
of undiagnosed hypertension were reported in rural 
areas of West Bengal22, Lucknow23, Tamil Nadu24 and 
central India25 respectively. A prevalence of 33.3% 
undiagnosed hypertension was reported in eastern 
India among the native people of Assam. In the 
rural areas of Jammu and Andhra Pradesh, a 13% 
and 27% prevalence of high BP was recorded 
respectively in people of greater than 30 years. This 
finding is similar to reports from industrialized coun-
tries.

Age
The prevalence of high BP increased with an 
increase in age in this study. This finding is similar to 
other studies in various parts of India. A study in 
north India reported highest prevalence of high BP 
among the 60-69 year age category. The findings 
are also consistent with those reported by Erem et 
al26-28, Wang et al29 and Lim et al30 from Turkey, US 
and Malaysia respectively.

Diet
This study shows no significant relationship between 
dietary habits and HTN. It is consistent with a report 
by Marwiro8. In contrast, Reddy et al31 showed a 
significant relationship between prevalence of high 
BP and dietary habit.

Education
The status of education was significantly related to 
prevalence of high BP in this study. More so, Erem et 
al28 stated that low educational status was related 
to high prevalence of hypertension in Turkey. Some 
researches32,33 reported that no relationship 
between educational status and hypertension.

Occupation
This study showed no significant relationship, 
however, it was noted that hypertension is signifi-
cantly related with sedentary life style. Previous 
studies23,25,34-38 show that hypertension was prevalent 
in people who live a sedentary life. A similar trend 
has been reported in different ethnic groups.

Sex
Hypertension prevalence was different across 
gender in this research. This finding is similar to previ-
ous findings25,26,39. However, some studies1,28 have 

reported that hypertension has no relationship with 
gender.

Family History of Hypertension
Hypertension family history was not related to hyper-
tension in the present study. This finding is consistent 
with the reports of Bharati et al1 and Yadav et al23; 
however, Divan et al33, Reddy et al31 and Erem et al28 
reported a positive association of family history of 
hypertension.

Smoking Habit
In the present study, the habit of smoking was not 
related to hypertension. Divan et al33 and Yadav et 
al23 reported similar findings. Others reported no 
association1,8,24,25,31.

Body Mass Index
It was noted from this study that hypertension is 
related to BMI. This finding was also noted in previ-
ous studies23-25,28,31,32,34.

CONCLUSION

A moderate prevalence of undiagnosed hyperten-
sion was found among adults in Gajida town aged 
19 years and older. Hypertension is related to age, 
gender, BMI, and educational level. On the other 
hand, occupational stress, history of HTN, dietary 
habits, family history, and smoking showed no 
relationship with hypertension.

RECOMMENDATION

A moderate number of adults in Gajida town are 
living with undiagnosed hypertension. This finding 
highlights the need for services to further diagnose 
and manage cases of undiagnosed hypertension 
as this condition may be asymptomatic. Routine 
measurement of BP makes possible early diagnosis 
and management of hypertension and this can 
further avoid any harm to health. Also, the Director, 
Health Services, Tofa LGA, should organize some 
program on health education to promote aware-
ness, detection and management of high BP. Cam-
paigns need to be organized at work places to 
educate the people on hypertension and its associ-
ation with obesity and level of education. High risk 
female individuals who are obese, above age forty 
with a family history of hypertension should be 
encouraged to have routine BP measurements. 
Posters should be used to convey information on 
physical activities and weight loss.

A surveillance system should be set up in Gajida 
town for risk factors of hypertension. This will enable 
monitoring and determination of prevalence of 
undiagnosed hypertension and its risk factors. It will 
further be beneficial in evaluation of interventions. 
Also, further studies should be conducted on the 
factors related with poor control of BP among 

persons already receiving treatment of HTN, knowl-
edge and attitude of adults in Gajida town towards 
obesity and physical activity. In view of the moder-
ate prevalence of undiagnosed HTN among adults 
in Gajida town compared to other population, a 
comparison study of Gajida town and other popu-
lation may determine if there are factors peculiar to 
Gajida town.
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[38] [39] INTRODUCTION

Asthma is a chronic respiratory disease that affects 
approximately 334 million people globally belong-
ing to all age groups. Low and middle-income 
countries are considered to be most affected 
where the prevalence is increasing day by day1. 
Variation in intensity and frequency of symptoms 
over period of time including dyspnea, cough, 
wheezing and tightness of chest among individuals 
leads to difference in disease progression. When 
managed poorly, asthma compromises quality of 
life and increase the health care socioeconomic 
burden2,3.

Apprehension about the side effects and drug 
dependence due to prolong use of medication, 
steroids and inhalers have been witnessed in studies 
conducted on patients with asthma4-6. Many studies 
have advocated the use of alternative therapies in 
combination with medicines that control the 
asthma4-10. These include relaxation therapy breath-
ing techniques, herbal medication, homeopathy 
and manual therapy. The breathing exercises are 
considered as one of the most popular method of 
these alternative therapies for individual suffering 
from asthma11. Globally recognized respiratory 
techniques include Pursed lip breathing, Buteyko 
reduced breathing, Frolov device, Resperate and 
Strelnikova respiratory gymnastic. All the above 
mentioned breathing exercises regime have been 
introduced to benefit asthma but BBT, which 
support individual to control their breathing rate 
that increases due to hypocapnia and hyperventi-
lation11,12.

Buteyko Breathing Technique (BBT) comprises of a 
set of breathing exercises developed basically for 
the treatment of Asthma by the Russian doctor, 
Konstanin Pavlovich Buteyko13,14. Multiple clinical 
trials have been done internationally and proved its 
efficacy in reduction of symptoms of asthma, 
improvement in quality of life and in some cases 
reduction in frequency of acute exacerbations and 
need for reliever medications has also been 
noticed13,15,16. According to the Buteyko Institute of 
Breathing and Health in Australia, the excessive 
breathing among the asthmatics has four primary 
effects including a decrease in carbon dioxide that 
causing spasm, a decrease in the release of oxygen 
that causing breathlessness, sensitivity in the mast 
cells that causing inflammation and formation of 
mucus due to inflamed airway. The BBT has 
increased its popularity in past few years with 
patients suffering with respiratory disorders, espe-
cially asthma, aiming to reverse chronic hyperventi-
lation13. In a randomized controlled trial, based on 
the utilization of BBT video has also revealed that 
use of beta 2 - agonist is effectively reduced13. The 
purpose of BBT is to correct the breathing pattern by 
improving hyperventilation and maintaining CO2 

levels. BBT mainly involves the series of breath 
holding periods with low paced breathing to 
improve the CO2 level further14-16.

Pulmonary functions abnormalities were frequently 
observed in Asthmatics patients where reduced 
ventilatory functions were observed during exacer-
bations and post exacerbations as well. Reduction 
of Forced Expiratory Volume in 1 second (FEV1) and 
Forced Vital Capacity (FVC) are common findings17. 
Marked improvement in ventilatory function has 
been reported in group treated with respiratory 
training18. BBT focuses on normalizing breathing 
patterns, reducing breathing rate and accessory 
muscle work9-10. As per Global Initiative of Asthma 
(GINA) guidelines there is level B evidence in 
support of breathing exercises and can be recom-
mended as management strategy for asthma11. 
Renata André Laurino et al, in 2012, reported 
improvement of respiratory symptoms and anxiety 
in groups being treated with the breathing tech-
niques18.

In Pakistan, conventional therapies are more in 
trend for the management of asthma. Convention-
al PT may include  Active Cycle of Breathing Tech-
nique (ACBT), pursed lip breathing, tissue blowing 
exercises, interdigital technique, relaxation thera-
pies and manual techniques. The aim of all these 
exercises is to improve pattern of breathing and 
functional residual capacity, relieve the symptoms 
of wheezing and clear sputum from the airways19. 
ACBT comprises of breathing control followed by 
thoracic expansion exercises and huffing (forced 
expiratory techniques), the integral phases of this 
technique. Inter digital technique is at times com-
bined with ACBT to increase the rib cage expansion 
during active exhalation phase20. Pursed lip breath-
ing is another effective method of controlling short-
ness of breath by asking patient to relax neck and 
shoulders followed by breathing in through the nose 
and count till 2 keeping mouth closed. Pursed or 
pucker lips can be performed by blowing a candle, 
breath out slowly through pursed lips and count till 
four21. Deep breathing and prolong exhalation 
exercise are taught by tissue or balloon22 blowing in 
order to improve the breathing pattern and to train 
respiratory muscles. Combination of certain 
positioning and exercises, diaphragmatic breathing 
and breathing through nose have proved to relax 
patients suffering from mild to moderate asthma, by 
providing beneficial effects especially in reduction 
of symptoms arising from hypocapnia and anxiety. 
Percussion, vibration, chest tapping and shaking in 
different postural drainage positions are commonly 
used manual techniques by physical therapists in 
both outpatient clinics and admitted patients for 
the clearance of sputum from air way passage23.

Approximately 7.5 million adults and 15 million 
children were suffering from asthma in 2011. Its 

increasing unfortunately around 5% annually and 
among them 20-30% are children and most of them 
are from urban areas11. The traditional treatment 
given to asthmatic patients also increases the 
economic burden on the suffering families19. The BBT 
has received substantial devotion but still there is a 
need of rigorous research evidence to support the 
use of different breathing techniques. BBT has been 
debated in a number of studies but still the use of 
this technique in Asian countries is limited and no 
significant research work has been found in 
Pakistan. This aim of the study is to determine the 
efficacy of BBT and conventional PT for improving 
pulmonary functions and Health related Quality of 
Life (HRQoL) in asthmatic patients.

METHODS

Target Population
Patients were recruited from out-patient pulmonary 
clinic of tertiary care hospital, diagnosed as Chronic 
Bronchial Asthma by Physician.

Study Setting
The study was conducted at Physical Therapy 
Department of tertiary care hospital.

Sample Size
A sample size of 24 individuals has been selected.

Study Duration
Data has been collected, compiled and analyzed 
in the period of eight months.

Selection of Sample
A two-arm randomized control trail was conducted 
on 24 adult asthmatic patients visiting at the pulmo-
nary clinic that were equally randomized into 2 
groups, Group A as BBT group (n=12) and Group B 
as Conventional PT group (n=12). This randomization 
was undertaken through the card placed in an 
envelope having treatment technique and picked 
for each patient.

Inclusion and Exclusion Criteria
Patients aged between 16-60 years, known case of 
Chronic Asthma, with no serious co-morbidities and 
willing to give their written informed consent were 
included in the study.

Patients with an acute exacerbation of asthma, any 
other respiratory illness and history of taking breath-
ing training were excluded from the study. Pregnant 
women and smokers were also excluded from the 
study.

Procedure
Patients were randomly allocated to two treatment 
groups, BBT (Group A) and Conventional PT (Group 
B). Participant information sheet were provided to 
the patients. Consent was taken before the start of 
the treatment session. Patient assessment and treat-
ment was undertaken by the assigned physical 
therapist. Standardized protocols of performing 
spirometry was ensured and explained to all partici-
pants. Participant information was recorded on 
assessment forms. Both the groups continued their 
regular asthmatics medications. It was ensured that 
conventional treatment group may not include any 
advice about their breathing exercises regarding 
BBT.

All patients have to perform 40-60 minutes exercises 
twice a day. All patients came to the physical 
therapy department for 5 consecutive days to learn 
and perform the treatment technique under super-
vision of the assigned physical therapist. Patients 
were instructed to perform 2nd session at home. 
After performing 5 days treatment at physical thera-
py department, they were instructed to perform 
that exercises twice at home for 3 months. After 15 
days, they came for follow up and perform a 
session in front of Physical Therapist. Reinforcement 
was given to patients where required. The assess-
ments were undertaken at baseline and end of 
treatment.

Buteyko Breathing Technique (Group A)
Each patient performed the standard protocols of 
BBT13, 24 as mentioned in Table 1.

Conventional Physical Therapy (Group B)
Patients in the conventional PT group follow the 
routine protocols as instructed by their physical 
therapist, consisting of two cycles of ACBT, interdigi-
tal technique, pursed lip breathing and relaxation 
technique. Steps of Active cycle of breathing tech-
nique25 are shown in table 2.

Data Collection Tools
• Demographic Details
Demographic details including age, height, weight, 
profession and co-morbid were recorded.

• St George’s Respiratory Questionnaire (SGRQ)
One of the prime outcome measures is the 
standardized St George’s Respiratory Questionnaire 
(SGRQ). This questionnaire is used to assess the 
impaired respiratory symptoms and quality of life. 
Three sub-scales are also defined in the question-
naire relating to the experience of symptoms, their 
impact and the level of impairment to find the total 
score. Score ranges from 0-100 with higher scores 
indicating more limitations. The questionnaire is 
divided into 2 parts where part 1 is the symptoms 
comprise of question 1-8 and part 2 consists of the 
activity and impact. Activity component comprise 
of question no 11-15 whereas impact comprises of 
question no 9, 10, 12-14 and 16-17. The scores of the 
symptoms revealed the perception of the patients 
towards their respiratory problem and scores of 
activity and impact were revealed the current 
health status. Total scores were calculated by 
summing all positive responses in the questionnaire. 
SGRQ reliability coefficient Cronbach’s alpha was > 
0.7 for symptoms, activity and impact score. It was > 
0.9 for overall total scores26.

• Pulmonary Functions Measurement
Pulmonary functions were measured by Medical 
International Research (MIR) Spirolab III27. Spirome-
ter facilitates the evaluation of lung functions, sever-
ity of respiratory disease and the response to thera-
py13. Forced Expiratory Volumes in 1 second (FEV1), 
forced vital capacity (FVC) and FEV1/FVC ratio 
were measured.

An automatic analysis of spirometry test for each 
patient was carried out to compare with the 
Normal or Predicted values, based on the anthro-

pometric details of the patients27. This was helpful in 
identifying the severity of disease. Pulmonary func-
tions parameters including FEV1, FVC and FEV1/FVC 
ratio were measured and recorded in the assess-
ment form.

Data Analysis Strategies
Data was analyzed in SPSS (Statistical Software for 
Social Sciences) version 20. Gender distribution was 
measured in term of frequency and percentages. 
Mean ± Standard Deviation (SD) were used for 
quantitative variables including height, weight, 
age, FVC, FEV1, FEV1/FVC ratio and SGRQ scores.

To find out the mean differences of FVC, FEV1, 
FEV1/FVC ratio and scores of SGRQ of before and 
after treatments, paired T test was run after getting 
significant result for normality assumptions over 
data. Normality of data was assessed by using 
Kolmogorov-Smirnov and Shapiro-Wilk Tests. Wilcox-
on signed-rank test was applied, in case of violation 
of normality assumption. P-value of less than 0.05 
was considered statistically significant. Mann-Whit-
ney Test was applied individually on all post 
variables of all the parameter to assess significant 
difference in the dependent variable by a single 
dichotomous independent variable.

Ethical Consideration
Ethical issues considered in this study are as 
followed:
1-Privacy and confidentiality statement were issued 
to all participants because confidentiality and 
privacy of identity was an important aspect of 
personal security.
2-Consent form was obtained from participants to 
ensure that the patient knows all of the risks and 
costs regarding the treatment.
3- Participants had the right to withdraw from study 
at any time.
4- Data collection and intervention in the hospital 
were done after taking permission from HOD of 
Physiotherapy.

RESULTS

In this study 24 adults with primary diagnosis of 
Chronic Asthma were recruited. 4 patients from 
both the groups were withdrawn at the start of 
study due to exacerbation of asthma. Demograph-
ic data is presented in Table 3. Age, height and 
weight are presented in Mean with SD. Results 
revealed that average age, height and weight of 
patients were nearly similar between the two 
groups.

Table 4 shows the result for checking the normality 
of data set and the results of tests of normality 
reveal that data was not symmetric, so Wilcoxson 
Signed-Rank test is also applied. 

Result of Wilcoxson signed-rank test showed that 
treatment of 3 months did not elicit statistically 
significant changes in both groups, as shown in 
Table 5 and 6. Indeed, the median of all variables 
were found similar in both pre and post treatments 
of both groups.

Slight improvement has been observed in patients 
of both treatment techniques. On the basis of the 
results of lung function as shown in table 5, it was 
observed that p-value of FVC in the BBT group was 
0.85 and in Conventional PT group it was 0.73. It 
showed that Conventional PT is slightly better than 
BBT. Similarly p-value of FEV1 showed that results of 
BBT group (0.10) was better than Conventional PT 
group (0.49). Results of FEV1/FVC ratio was better to 
some extent in BBT group (p-value = 0.23) as com-
pared to Conventional PT group (p-value = 0.67).

Results of assessing health related quality of life 
through SGRQ are as shown in Table 6. Result of BBT 
group (p value = 0.001) was found significant with 
total scores of SGRQ as compared to Conventional 
PT (p value = 0.06). Improvement in Symptoms, 
Activity and Impact scores of patients have been 
observed with both the techniques. Indeed the 
median pain score rating in all variables are same in 
both pre and post treatments of both group. On the 
basis of the results it was observed that Symptoms 

score were significant in the BBT group (0.007) and in 
conventional PT group (0.037). It showed that BBT is
better than Con PT. Results of activity Scores were 
found significant in BBT group (0.009), whereas it was 
found insignificant in Conventional PT group (0.97). 
Impact scores of both groups shows significant 
improvement that is p value is less than 0.05.

Mann-Whitney Test was applied on post treatment 
variables of all the parameter to find which group 
was showing better improvement, although above 
result shows insignificant improvement in some 
variables. Results of Mann-Whitney Test for lung 
functions and SGRQ are shown in table 7. Result 
shows that the BBT received the higher rank with 
most of the variables as compared to Conventional
physical therapy techniques. However, data shows 
statistically insignificant improvement in parameters 
(p-value > 0.05). Rank of impact score was similar in
both groups, whereas, Conventional PT received 
the higher rank in total score of SGRQ as compared 
to BBT.
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Asthma is a chronic respiratory disease that affects 
approximately 334 million people globally belong-
ing to all age groups. Low and middle-income 
countries are considered to be most affected 
where the prevalence is increasing day by day1. 
Variation in intensity and frequency of symptoms 
over period of time including dyspnea, cough, 
wheezing and tightness of chest among individuals 
leads to difference in disease progression. When 
managed poorly, asthma compromises quality of 
life and increase the health care socioeconomic 
burden2,3.

Apprehension about the side effects and drug 
dependence due to prolong use of medication, 
steroids and inhalers have been witnessed in studies 
conducted on patients with asthma4-6. Many studies 
have advocated the use of alternative therapies in 
combination with medicines that control the 
asthma4-10. These include relaxation therapy breath-
ing techniques, herbal medication, homeopathy 
and manual therapy. The breathing exercises are 
considered as one of the most popular method of 
these alternative therapies for individual suffering 
from asthma11. Globally recognized respiratory 
techniques include Pursed lip breathing, Buteyko 
reduced breathing, Frolov device, Resperate and 
Strelnikova respiratory gymnastic. All the above 
mentioned breathing exercises regime have been 
introduced to benefit asthma but BBT, which 
support individual to control their breathing rate 
that increases due to hypocapnia and hyperventi-
lation11,12.

Buteyko Breathing Technique (BBT) comprises of a 
set of breathing exercises developed basically for 
the treatment of Asthma by the Russian doctor, 
Konstanin Pavlovich Buteyko13,14. Multiple clinical 
trials have been done internationally and proved its 
efficacy in reduction of symptoms of asthma, 
improvement in quality of life and in some cases 
reduction in frequency of acute exacerbations and 
need for reliever medications has also been 
noticed13,15,16. According to the Buteyko Institute of 
Breathing and Health in Australia, the excessive 
breathing among the asthmatics has four primary 
effects including a decrease in carbon dioxide that 
causing spasm, a decrease in the release of oxygen 
that causing breathlessness, sensitivity in the mast 
cells that causing inflammation and formation of 
mucus due to inflamed airway. The BBT has 
increased its popularity in past few years with 
patients suffering with respiratory disorders, espe-
cially asthma, aiming to reverse chronic hyperventi-
lation13. In a randomized controlled trial, based on 
the utilization of BBT video has also revealed that 
use of beta 2 - agonist is effectively reduced13. The 
purpose of BBT is to correct the breathing pattern by 
improving hyperventilation and maintaining CO2 

levels. BBT mainly involves the series of breath 
holding periods with low paced breathing to 
improve the CO2 level further14-16.

Pulmonary functions abnormalities were frequently 
observed in Asthmatics patients where reduced 
ventilatory functions were observed during exacer-
bations and post exacerbations as well. Reduction 
of Forced Expiratory Volume in 1 second (FEV1) and 
Forced Vital Capacity (FVC) are common findings17. 
Marked improvement in ventilatory function has 
been reported in group treated with respiratory 
training18. BBT focuses on normalizing breathing 
patterns, reducing breathing rate and accessory 
muscle work9-10. As per Global Initiative of Asthma 
(GINA) guidelines there is level B evidence in 
support of breathing exercises and can be recom-
mended as management strategy for asthma11. 
Renata André Laurino et al, in 2012, reported 
improvement of respiratory symptoms and anxiety 
in groups being treated with the breathing tech-
niques18.

In Pakistan, conventional therapies are more in 
trend for the management of asthma. Convention-
al PT may include  Active Cycle of Breathing Tech-
nique (ACBT), pursed lip breathing, tissue blowing 
exercises, interdigital technique, relaxation thera-
pies and manual techniques. The aim of all these 
exercises is to improve pattern of breathing and 
functional residual capacity, relieve the symptoms 
of wheezing and clear sputum from the airways19. 
ACBT comprises of breathing control followed by 
thoracic expansion exercises and huffing (forced 
expiratory techniques), the integral phases of this 
technique. Inter digital technique is at times com-
bined with ACBT to increase the rib cage expansion 
during active exhalation phase20. Pursed lip breath-
ing is another effective method of controlling short-
ness of breath by asking patient to relax neck and 
shoulders followed by breathing in through the nose 
and count till 2 keeping mouth closed. Pursed or 
pucker lips can be performed by blowing a candle, 
breath out slowly through pursed lips and count till 
four21. Deep breathing and prolong exhalation 
exercise are taught by tissue or balloon22 blowing in 
order to improve the breathing pattern and to train 
respiratory muscles. Combination of certain 
positioning and exercises, diaphragmatic breathing 
and breathing through nose have proved to relax 
patients suffering from mild to moderate asthma, by 
providing beneficial effects especially in reduction 
of symptoms arising from hypocapnia and anxiety. 
Percussion, vibration, chest tapping and shaking in 
different postural drainage positions are commonly 
used manual techniques by physical therapists in 
both outpatient clinics and admitted patients for 
the clearance of sputum from air way passage23.

Approximately 7.5 million adults and 15 million 
children were suffering from asthma in 2011. Its 

increasing unfortunately around 5% annually and 
among them 20-30% are children and most of them 
are from urban areas11. The traditional treatment 
given to asthmatic patients also increases the 
economic burden on the suffering families19. The BBT 
has received substantial devotion but still there is a 
need of rigorous research evidence to support the 
use of different breathing techniques. BBT has been 
debated in a number of studies but still the use of 
this technique in Asian countries is limited and no 
significant research work has been found in 
Pakistan. This aim of the study is to determine the 
efficacy of BBT and conventional PT for improving 
pulmonary functions and Health related Quality of 
Life (HRQoL) in asthmatic patients.

METHODS

Target Population
Patients were recruited from out-patient pulmonary 
clinic of tertiary care hospital, diagnosed as Chronic 
Bronchial Asthma by Physician.

Study Setting
The study was conducted at Physical Therapy 
Department of tertiary care hospital.

Sample Size
A sample size of 24 individuals has been selected.

Study Duration
Data has been collected, compiled and analyzed 
in the period of eight months.

Selection of Sample
A two-arm randomized control trail was conducted 
on 24 adult asthmatic patients visiting at the pulmo-
nary clinic that were equally randomized into 2 
groups, Group A as BBT group (n=12) and Group B 
as Conventional PT group (n=12). This randomization 
was undertaken through the card placed in an 
envelope having treatment technique and picked 
for each patient.

Inclusion and Exclusion Criteria
Patients aged between 16-60 years, known case of 
Chronic Asthma, with no serious co-morbidities and 
willing to give their written informed consent were 
included in the study.

Patients with an acute exacerbation of asthma, any 
other respiratory illness and history of taking breath-
ing training were excluded from the study. Pregnant 
women and smokers were also excluded from the 
study.

Procedure
Patients were randomly allocated to two treatment 
groups, BBT (Group A) and Conventional PT (Group 
B). Participant information sheet were provided to 
the patients. Consent was taken before the start of 
the treatment session. Patient assessment and treat-
ment was undertaken by the assigned physical 
therapist. Standardized protocols of performing 
spirometry was ensured and explained to all partici-
pants. Participant information was recorded on 
assessment forms. Both the groups continued their 
regular asthmatics medications. It was ensured that 
conventional treatment group may not include any 
advice about their breathing exercises regarding 
BBT.

All patients have to perform 40-60 minutes exercises 
twice a day. All patients came to the physical 
therapy department for 5 consecutive days to learn 
and perform the treatment technique under super-
vision of the assigned physical therapist. Patients 
were instructed to perform 2nd session at home. 
After performing 5 days treatment at physical thera-
py department, they were instructed to perform 
that exercises twice at home for 3 months. After 15 
days, they came for follow up and perform a 
session in front of Physical Therapist. Reinforcement 
was given to patients where required. The assess-
ments were undertaken at baseline and end of 
treatment.

Buteyko Breathing Technique (Group A)
Each patient performed the standard protocols of 
BBT13, 24 as mentioned in Table 1.

Conventional Physical Therapy (Group B)
Patients in the conventional PT group follow the 
routine protocols as instructed by their physical 
therapist, consisting of two cycles of ACBT, interdigi-
tal technique, pursed lip breathing and relaxation 
technique. Steps of Active cycle of breathing tech-
nique25 are shown in table 2.

Data Collection Tools
• Demographic Details
Demographic details including age, height, weight, 
profession and co-morbid were recorded.

• St George’s Respiratory Questionnaire (SGRQ)
One of the prime outcome measures is the 
standardized St George’s Respiratory Questionnaire 
(SGRQ). This questionnaire is used to assess the 
impaired respiratory symptoms and quality of life. 
Three sub-scales are also defined in the question-
naire relating to the experience of symptoms, their 
impact and the level of impairment to find the total 
score. Score ranges from 0-100 with higher scores 
indicating more limitations. The questionnaire is 
divided into 2 parts where part 1 is the symptoms 
comprise of question 1-8 and part 2 consists of the 
activity and impact. Activity component comprise 
of question no 11-15 whereas impact comprises of 
question no 9, 10, 12-14 and 16-17. The scores of the 
symptoms revealed the perception of the patients 
towards their respiratory problem and scores of 
activity and impact were revealed the current 
health status. Total scores were calculated by 
summing all positive responses in the questionnaire. 
SGRQ reliability coefficient Cronbach’s alpha was > 
0.7 for symptoms, activity and impact score. It was > 
0.9 for overall total scores26.

• Pulmonary Functions Measurement
Pulmonary functions were measured by Medical 
International Research (MIR) Spirolab III27. Spirome-
ter facilitates the evaluation of lung functions, sever-
ity of respiratory disease and the response to thera-
py13. Forced Expiratory Volumes in 1 second (FEV1), 
forced vital capacity (FVC) and FEV1/FVC ratio 
were measured.

An automatic analysis of spirometry test for each 
patient was carried out to compare with the 
Normal or Predicted values, based on the anthro-

pometric details of the patients27. This was helpful in 
identifying the severity of disease. Pulmonary func-
tions parameters including FEV1, FVC and FEV1/FVC 
ratio were measured and recorded in the assess-
ment form.

Data Analysis Strategies
Data was analyzed in SPSS (Statistical Software for 
Social Sciences) version 20. Gender distribution was 
measured in term of frequency and percentages. 
Mean ± Standard Deviation (SD) were used for 
quantitative variables including height, weight, 
age, FVC, FEV1, FEV1/FVC ratio and SGRQ scores.

To find out the mean differences of FVC, FEV1, 
FEV1/FVC ratio and scores of SGRQ of before and 
after treatments, paired T test was run after getting 
significant result for normality assumptions over 
data. Normality of data was assessed by using 
Kolmogorov-Smirnov and Shapiro-Wilk Tests. Wilcox-
on signed-rank test was applied, in case of violation 
of normality assumption. P-value of less than 0.05 
was considered statistically significant. Mann-Whit-
ney Test was applied individually on all post 
variables of all the parameter to assess significant 
difference in the dependent variable by a single 
dichotomous independent variable.

Ethical Consideration
Ethical issues considered in this study are as 
followed:
1-Privacy and confidentiality statement were issued 
to all participants because confidentiality and 
privacy of identity was an important aspect of 
personal security.
2-Consent form was obtained from participants to 
ensure that the patient knows all of the risks and 
costs regarding the treatment.
3- Participants had the right to withdraw from study 
at any time.
4- Data collection and intervention in the hospital 
were done after taking permission from HOD of 
Physiotherapy.

RESULTS

In this study 24 adults with primary diagnosis of 
Chronic Asthma were recruited. 4 patients from 
both the groups were withdrawn at the start of 
study due to exacerbation of asthma. Demograph-
ic data is presented in Table 3. Age, height and 
weight are presented in Mean with SD. Results 
revealed that average age, height and weight of 
patients were nearly similar between the two 
groups.

Table 4 shows the result for checking the normality 
of data set and the results of tests of normality 
reveal that data was not symmetric, so Wilcoxson 
Signed-Rank test is also applied. 

Result of Wilcoxson signed-rank test showed that 
treatment of 3 months did not elicit statistically 
significant changes in both groups, as shown in 
Table 5 and 6. Indeed, the median of all variables 
were found similar in both pre and post treatments 
of both groups.

Slight improvement has been observed in patients 
of both treatment techniques. On the basis of the 
results of lung function as shown in table 5, it was 
observed that p-value of FVC in the BBT group was 
0.85 and in Conventional PT group it was 0.73. It 
showed that Conventional PT is slightly better than 
BBT. Similarly p-value of FEV1 showed that results of 
BBT group (0.10) was better than Conventional PT 
group (0.49). Results of FEV1/FVC ratio was better to 
some extent in BBT group (p-value = 0.23) as com-
pared to Conventional PT group (p-value = 0.67).

Results of assessing health related quality of life 
through SGRQ are as shown in Table 6. Result of BBT 
group (p value = 0.001) was found significant with 
total scores of SGRQ as compared to Conventional 
PT (p value = 0.06). Improvement in Symptoms, 
Activity and Impact scores of patients have been 
observed with both the techniques. Indeed the 
median pain score rating in all variables are same in 
both pre and post treatments of both group. On the 
basis of the results it was observed that Symptoms 

score were significant in the BBT group (0.007) and in 
conventional PT group (0.037). It showed that BBT is
better than Con PT. Results of activity Scores were 
found significant in BBT group (0.009), whereas it was 
found insignificant in Conventional PT group (0.97). 
Impact scores of both groups shows significant 
improvement that is p value is less than 0.05.

Mann-Whitney Test was applied on post treatment 
variables of all the parameter to find which group 
was showing better improvement, although above 
result shows insignificant improvement in some 
variables. Results of Mann-Whitney Test for lung 
functions and SGRQ are shown in table 7. Result 
shows that the BBT received the higher rank with 
most of the variables as compared to Conventional
physical therapy techniques. However, data shows 
statistically insignificant improvement in parameters 
(p-value > 0.05). Rank of impact score was similar in
both groups, whereas, Conventional PT received 
the higher rank in total score of SGRQ as compared 
to BBT.
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Asthma is a chronic respiratory disease that affects 
approximately 334 million people globally belong-
ing to all age groups. Low and middle-income 
countries are considered to be most affected 
where the prevalence is increasing day by day1. 
Variation in intensity and frequency of symptoms 
over period of time including dyspnea, cough, 
wheezing and tightness of chest among individuals 
leads to difference in disease progression. When 
managed poorly, asthma compromises quality of 
life and increase the health care socioeconomic 
burden2,3.

Apprehension about the side effects and drug 
dependence due to prolong use of medication, 
steroids and inhalers have been witnessed in studies 
conducted on patients with asthma4-6. Many studies 
have advocated the use of alternative therapies in 
combination with medicines that control the 
asthma4-10. These include relaxation therapy breath-
ing techniques, herbal medication, homeopathy 
and manual therapy. The breathing exercises are 
considered as one of the most popular method of 
these alternative therapies for individual suffering 
from asthma11. Globally recognized respiratory 
techniques include Pursed lip breathing, Buteyko 
reduced breathing, Frolov device, Resperate and 
Strelnikova respiratory gymnastic. All the above 
mentioned breathing exercises regime have been 
introduced to benefit asthma but BBT, which 
support individual to control their breathing rate 
that increases due to hypocapnia and hyperventi-
lation11,12.

Buteyko Breathing Technique (BBT) comprises of a 
set of breathing exercises developed basically for 
the treatment of Asthma by the Russian doctor, 
Konstanin Pavlovich Buteyko13,14. Multiple clinical 
trials have been done internationally and proved its 
efficacy in reduction of symptoms of asthma, 
improvement in quality of life and in some cases 
reduction in frequency of acute exacerbations and 
need for reliever medications has also been 
noticed13,15,16. According to the Buteyko Institute of 
Breathing and Health in Australia, the excessive 
breathing among the asthmatics has four primary 
effects including a decrease in carbon dioxide that 
causing spasm, a decrease in the release of oxygen 
that causing breathlessness, sensitivity in the mast 
cells that causing inflammation and formation of 
mucus due to inflamed airway. The BBT has 
increased its popularity in past few years with 
patients suffering with respiratory disorders, espe-
cially asthma, aiming to reverse chronic hyperventi-
lation13. In a randomized controlled trial, based on 
the utilization of BBT video has also revealed that 
use of beta 2 - agonist is effectively reduced13. The 
purpose of BBT is to correct the breathing pattern by 
improving hyperventilation and maintaining CO2 

levels. BBT mainly involves the series of breath 
holding periods with low paced breathing to 
improve the CO2 level further14-16.

Pulmonary functions abnormalities were frequently 
observed in Asthmatics patients where reduced 
ventilatory functions were observed during exacer-
bations and post exacerbations as well. Reduction 
of Forced Expiratory Volume in 1 second (FEV1) and 
Forced Vital Capacity (FVC) are common findings17. 
Marked improvement in ventilatory function has 
been reported in group treated with respiratory 
training18. BBT focuses on normalizing breathing 
patterns, reducing breathing rate and accessory 
muscle work9-10. As per Global Initiative of Asthma 
(GINA) guidelines there is level B evidence in 
support of breathing exercises and can be recom-
mended as management strategy for asthma11. 
Renata André Laurino et al, in 2012, reported 
improvement of respiratory symptoms and anxiety 
in groups being treated with the breathing tech-
niques18.

In Pakistan, conventional therapies are more in 
trend for the management of asthma. Convention-
al PT may include  Active Cycle of Breathing Tech-
nique (ACBT), pursed lip breathing, tissue blowing 
exercises, interdigital technique, relaxation thera-
pies and manual techniques. The aim of all these 
exercises is to improve pattern of breathing and 
functional residual capacity, relieve the symptoms 
of wheezing and clear sputum from the airways19. 
ACBT comprises of breathing control followed by 
thoracic expansion exercises and huffing (forced 
expiratory techniques), the integral phases of this 
technique. Inter digital technique is at times com-
bined with ACBT to increase the rib cage expansion 
during active exhalation phase20. Pursed lip breath-
ing is another effective method of controlling short-
ness of breath by asking patient to relax neck and 
shoulders followed by breathing in through the nose 
and count till 2 keeping mouth closed. Pursed or 
pucker lips can be performed by blowing a candle, 
breath out slowly through pursed lips and count till 
four21. Deep breathing and prolong exhalation 
exercise are taught by tissue or balloon22 blowing in 
order to improve the breathing pattern and to train 
respiratory muscles. Combination of certain 
positioning and exercises, diaphragmatic breathing 
and breathing through nose have proved to relax 
patients suffering from mild to moderate asthma, by 
providing beneficial effects especially in reduction 
of symptoms arising from hypocapnia and anxiety. 
Percussion, vibration, chest tapping and shaking in 
different postural drainage positions are commonly 
used manual techniques by physical therapists in 
both outpatient clinics and admitted patients for 
the clearance of sputum from air way passage23.

Approximately 7.5 million adults and 15 million 
children were suffering from asthma in 2011. Its 

increasing unfortunately around 5% annually and 
among them 20-30% are children and most of them 
are from urban areas11. The traditional treatment 
given to asthmatic patients also increases the 
economic burden on the suffering families19. The BBT 
has received substantial devotion but still there is a 
need of rigorous research evidence to support the 
use of different breathing techniques. BBT has been 
debated in a number of studies but still the use of 
this technique in Asian countries is limited and no 
significant research work has been found in 
Pakistan. This aim of the study is to determine the 
efficacy of BBT and conventional PT for improving 
pulmonary functions and Health related Quality of 
Life (HRQoL) in asthmatic patients.

METHODS

Target Population
Patients were recruited from out-patient pulmonary 
clinic of tertiary care hospital, diagnosed as Chronic 
Bronchial Asthma by Physician.

Study Setting
The study was conducted at Physical Therapy 
Department of tertiary care hospital.

Sample Size
A sample size of 24 individuals has been selected.

Study Duration
Data has been collected, compiled and analyzed 
in the period of eight months.

Selection of Sample
A two-arm randomized control trail was conducted 
on 24 adult asthmatic patients visiting at the pulmo-
nary clinic that were equally randomized into 2 
groups, Group A as BBT group (n=12) and Group B 
as Conventional PT group (n=12). This randomization 
was undertaken through the card placed in an 
envelope having treatment technique and picked 
for each patient.

Inclusion and Exclusion Criteria
Patients aged between 16-60 years, known case of 
Chronic Asthma, with no serious co-morbidities and 
willing to give their written informed consent were 
included in the study.

Patients with an acute exacerbation of asthma, any 
other respiratory illness and history of taking breath-
ing training were excluded from the study. Pregnant 
women and smokers were also excluded from the 
study.

Procedure
Patients were randomly allocated to two treatment 
groups, BBT (Group A) and Conventional PT (Group 
B). Participant information sheet were provided to 
the patients. Consent was taken before the start of 
the treatment session. Patient assessment and treat-
ment was undertaken by the assigned physical 
therapist. Standardized protocols of performing 
spirometry was ensured and explained to all partici-
pants. Participant information was recorded on 
assessment forms. Both the groups continued their 
regular asthmatics medications. It was ensured that 
conventional treatment group may not include any 
advice about their breathing exercises regarding 
BBT.

All patients have to perform 40-60 minutes exercises 
twice a day. All patients came to the physical 
therapy department for 5 consecutive days to learn 
and perform the treatment technique under super-
vision of the assigned physical therapist. Patients 
were instructed to perform 2nd session at home. 
After performing 5 days treatment at physical thera-
py department, they were instructed to perform 
that exercises twice at home for 3 months. After 15 
days, they came for follow up and perform a 
session in front of Physical Therapist. Reinforcement 
was given to patients where required. The assess-
ments were undertaken at baseline and end of 
treatment.

Buteyko Breathing Technique (Group A)
Each patient performed the standard protocols of 
BBT13, 24 as mentioned in Table 1.

Conventional Physical Therapy (Group B)
Patients in the conventional PT group follow the 
routine protocols as instructed by their physical 
therapist, consisting of two cycles of ACBT, interdigi-
tal technique, pursed lip breathing and relaxation 
technique. Steps of Active cycle of breathing tech-
nique25 are shown in table 2.

Data Collection Tools
• Demographic Details
Demographic details including age, height, weight, 
profession and co-morbid were recorded.

• St George’s Respiratory Questionnaire (SGRQ)
One of the prime outcome measures is the 
standardized St George’s Respiratory Questionnaire 
(SGRQ). This questionnaire is used to assess the 
impaired respiratory symptoms and quality of life. 
Three sub-scales are also defined in the question-
naire relating to the experience of symptoms, their 
impact and the level of impairment to find the total 
score. Score ranges from 0-100 with higher scores 
indicating more limitations. The questionnaire is 
divided into 2 parts where part 1 is the symptoms 
comprise of question 1-8 and part 2 consists of the 
activity and impact. Activity component comprise 
of question no 11-15 whereas impact comprises of 
question no 9, 10, 12-14 and 16-17. The scores of the 
symptoms revealed the perception of the patients 
towards their respiratory problem and scores of 
activity and impact were revealed the current 
health status. Total scores were calculated by 
summing all positive responses in the questionnaire. 
SGRQ reliability coefficient Cronbach’s alpha was > 
0.7 for symptoms, activity and impact score. It was > 
0.9 for overall total scores26.

• Pulmonary Functions Measurement
Pulmonary functions were measured by Medical 
International Research (MIR) Spirolab III27. Spirome-
ter facilitates the evaluation of lung functions, sever-
ity of respiratory disease and the response to thera-
py13. Forced Expiratory Volumes in 1 second (FEV1), 
forced vital capacity (FVC) and FEV1/FVC ratio 
were measured.

An automatic analysis of spirometry test for each 
patient was carried out to compare with the 
Normal or Predicted values, based on the anthro-

pometric details of the patients27. This was helpful in 
identifying the severity of disease. Pulmonary func-
tions parameters including FEV1, FVC and FEV1/FVC 
ratio were measured and recorded in the assess-
ment form.

Data Analysis Strategies
Data was analyzed in SPSS (Statistical Software for 
Social Sciences) version 20. Gender distribution was 
measured in term of frequency and percentages. 
Mean ± Standard Deviation (SD) were used for 
quantitative variables including height, weight, 
age, FVC, FEV1, FEV1/FVC ratio and SGRQ scores.

To find out the mean differences of FVC, FEV1, 
FEV1/FVC ratio and scores of SGRQ of before and 
after treatments, paired T test was run after getting 
significant result for normality assumptions over 
data. Normality of data was assessed by using 
Kolmogorov-Smirnov and Shapiro-Wilk Tests. Wilcox-
on signed-rank test was applied, in case of violation 
of normality assumption. P-value of less than 0.05 
was considered statistically significant. Mann-Whit-
ney Test was applied individually on all post 
variables of all the parameter to assess significant 
difference in the dependent variable by a single 
dichotomous independent variable.

Ethical Consideration
Ethical issues considered in this study are as 
followed:
1-Privacy and confidentiality statement were issued 
to all participants because confidentiality and 
privacy of identity was an important aspect of 
personal security.
2-Consent form was obtained from participants to 
ensure that the patient knows all of the risks and 
costs regarding the treatment.
3- Participants had the right to withdraw from study 
at any time.
4- Data collection and intervention in the hospital 
were done after taking permission from HOD of 
Physiotherapy.

RESULTS

In this study 24 adults with primary diagnosis of 
Chronic Asthma were recruited. 4 patients from 
both the groups were withdrawn at the start of 
study due to exacerbation of asthma. Demograph-
ic data is presented in Table 3. Age, height and 
weight are presented in Mean with SD. Results 
revealed that average age, height and weight of 
patients were nearly similar between the two 
groups.

Table 4 shows the result for checking the normality 
of data set and the results of tests of normality 
reveal that data was not symmetric, so Wilcoxson 
Signed-Rank test is also applied. 

Result of Wilcoxson signed-rank test showed that 
treatment of 3 months did not elicit statistically 
significant changes in both groups, as shown in 
Table 5 and 6. Indeed, the median of all variables 
were found similar in both pre and post treatments 
of both groups.

Slight improvement has been observed in patients 
of both treatment techniques. On the basis of the 
results of lung function as shown in table 5, it was 
observed that p-value of FVC in the BBT group was 
0.85 and in Conventional PT group it was 0.73. It 
showed that Conventional PT is slightly better than 
BBT. Similarly p-value of FEV1 showed that results of 
BBT group (0.10) was better than Conventional PT 
group (0.49). Results of FEV1/FVC ratio was better to 
some extent in BBT group (p-value = 0.23) as com-
pared to Conventional PT group (p-value = 0.67).

Results of assessing health related quality of life 
through SGRQ are as shown in Table 6. Result of BBT 
group (p value = 0.001) was found significant with 
total scores of SGRQ as compared to Conventional 
PT (p value = 0.06). Improvement in Symptoms, 
Activity and Impact scores of patients have been 
observed with both the techniques. Indeed the 
median pain score rating in all variables are same in 
both pre and post treatments of both group. On the 
basis of the results it was observed that Symptoms 

score were significant in the BBT group (0.007) and in 
conventional PT group (0.037). It showed that BBT is
better than Con PT. Results of activity Scores were 
found significant in BBT group (0.009), whereas it was 
found insignificant in Conventional PT group (0.97). 
Impact scores of both groups shows significant 
improvement that is p value is less than 0.05.

Mann-Whitney Test was applied on post treatment 
variables of all the parameter to find which group 
was showing better improvement, although above 
result shows insignificant improvement in some 
variables. Results of Mann-Whitney Test for lung 
functions and SGRQ are shown in table 7. Result 
shows that the BBT received the higher rank with 
most of the variables as compared to Conventional
physical therapy techniques. However, data shows 
statistically insignificant improvement in parameters 
(p-value > 0.05). Rank of impact score was similar in
both groups, whereas, Conventional PT received 
the higher rank in total score of SGRQ as compared 
to BBT.


