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ABSTRACT :

Introduction : COPD is an important cause that leads to higher mortality in India and
worldwide along with airflow limitation, patients with COPD aso have systemic
manifestations. Due to persistent symptoms, these patients have a poor health related
quality of life (HRQOL). Many subjective and objective scales are designed but they
are either complex for use or nonspecific. Hence a ssimple tool like BODE index is

suggested to measure HRQOL in COPD patients.

Objective:

1. To measure hedth related quality of lifein stable COPD patients.
2. To evauate validity of BODE index as Hedth relat //ed quality of life

index (HRQLI) with SGRQ and NHP scales.

Methods :It was a prospective hospital based cross sectional study. Stable COPD
patients who were diagnosed by spirometry based on GOLD guidelines, after
considering inclusion and exclusion criteria were enrolled in the study. Demographic
detallss, MMRC dyspnea grading, clinical examination, lung functiona tests
and oral questionnaires ie SGRQ and NHP were taken and 6 minute walk test was
conducted on the same day in the same order. Finaly with al BMI, FEV1, MMRC
scale and 6MWD, BODE index was calculated. Pearson correlation coefficient was
used to know the association between BODE index, SGRQ and NHP scales.

Univariate and multivariate analysis was done to predict validity of BODE index.

Results : 155 stable COPD patients who visited Respiratory medicine OPD in KLEs
Dr.Prabhakar Kore Hospital and MRC were evaluated for inclusion in the study. After

considering selection criteria, 124 patients were considered for the study. Mean age of
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the study population was 67.37+ 7.93 years and 64.5% of them were men. Pearson
correlation coefficient analysis shows a positive correlation between BODE index,
SGRQ (p value = 0.001) and NHP scores(p vaue = 0.001). Regression analysis shows
that BODE index is 54.2% (r? = 0.542) valid in comparison to SGRQ scale and 61.1%

(r>= 0.611) valid in comparison to NHP scale to measure HRQOL.

Conclusion : BODE index is a smple and robust tool to measure health related

quality of lifein stable COPD patients.

Key words: COPD, BODE index, Health related quality of life, SGRQ, NHP.
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I ntroduction

INTRODUCTION :

Chronic Obstructive Pulmonary Disease (COPD) is a common, preventable
and treatable disease that is characterized by persistent respiratory symptoms and
airflow limitation that is due to airway and/or alveolar abnormalities usually caused

by significant exposure to noxious particles or gases.*

As per World Hedth Organization (WHO), 65 million people al around the
world are having mild to moderate COPD? and COPD is responsible for 30 million of

DALY slost and about 5% of total deaths worldwide.®

In India, with the increasing pollution, there is increase in COPD prevalence
and due to irreversible airflow limitation, patients have persistent symptoms and it
causes poor quality of life. Severity of thisillness differs from person to person since
it is a complicated heterogenous systemic disorder. Though quality of one’s life is
affected, progress of this disease is still measured with spirometry values which is an
objective test and subjective evaluation is still not a part of treatment line. Hence
patient centered outcome measures has to be acknowledged and effective target
diagnosis and treatment plans should be varied with each individual patient. Recent
GOLD guidelines emphasized the same and focussed about primary aim of treatment
which is to lessen symptom rate”, future exacerbations risk while improving health

related quality of life”.

Health related quality of life (HRQOL) assessment is an important measure in
evauating a COPD patient and there are various scales like St.George Respiratory
Questionnaire, Sickness Impact Profile, Nottingham health profile etc. to do this

subjective evaluation. Among this, SGRQ is the COPD specific questionnaire®. But
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I ntroduction

most of these questionnaires are long and difficult to implement in COPD patients
who are stable and visit OPD. Many scales aren’t validated in local languages which
creates difficulty in self administration. For a physician to administer such a long
guestionnaire in OPD is impractical. Hence a simple measure is hecessary to know the
HRQOL in these patients which can evaluate the patients both subjectively and

objectively.

Nottingham Health Profile (NHP) is used to measure health related quality of
life. Along with diseased population, it is aso used in general population as a
screening tool to know their energy level, physical mobility, pain, social isolation,
sleep and emotiona reaction. Although it is not a disease specific questionnaire, it is
one of the most valid and widely accepted scales to see health related quality of life

index’” (HRQLI)

St.George Respiratory Questionnaire (SGRQ) is one of the most widely used
COPD specific scale to measure HRQOL. It is purely a subjective scale with three
components i.e symptom score, activity score and impact score. Generally COPD
patients have a score >25 and <25 is seen in healthy population. Scores vary
according to severity of disease. In comparison to many other scales, this is the most

valid subjective index to measure HRQOL®.

A multidimensional measure named BODE index has four components : BMI,
measurement of airway obstruction by FEV;, measurement of dyspnea by MMRC
grading and measurement of exercise capacity by six minute walk test. It is already
proved in predicting number of hospitalizations, exacerbations, mortality and

evauating pulmonary rehabilitation programmes. If it predicts HRQOL also then its
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usage in regular clinical practise can be increased and it can be used as a regular

prognostic tool.

In India, many studies have been done to evaluate treatment options in COPD
and there are very few studies that measures HRQOL. There were no studies from
South India which has validated BODE index to measure HRQOL. Hence this study
is pivotal and it has been done to evaluate the health related quality of life in stable
COPD patients with BODE index and to find its predictive validity with SGRQ and

NHP.
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Objectives

OBJECTIVES:

Primary objective:

To measure Health related quality of life in stable COPD patients by BODE

index.

Secondary objective:

To predict validity of BODE index in comparison to St.George Respiratory

Questionnaire and Notingham Health Profile.
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Review Of Literature

REVIEW OF LITERATURE :

DEFINITION OF COPD :

Global initiative for chronic obstructive pulmonary disease (GOLD)* defines
chronic obstructive pulmonary disease (COPD) as a common, preventable and
treatable disease that is characterized by persistent respiratory symptoms and airflow
limitation that is due to airway and aveolar abnormalities usually caused by

significant exposure to noxious particles or gases.

The ATS and ERS* define COPD as a preventable and treatable disease state
characterized by airflow limitation that is not fully reversible. The airflow limitation
is usually progressive and it is associated with an abnormal inflammatory response of
the lungs to the noxious particles or gases, primarily caused by cigarette smoking.

Although COPD affects lungs, it aso produces significant systemic complications.

BURDEN OF COPD :

WHO estimated that worldwide there are 65 million people who are having
moderate to severe COPD®. By 2020, in mortality ranking, COPD will be in third
place®. It’s prevalence is 2-22% in male and 1-19% in female population across the
world®. Prevalence of this disease isincreasing and now it is amost equal in both men
and women. COPD prevaence was estimated by the Burden of Obstructive Lung
Disease (BOLD) study al around the world using standardized methods and
protocols’. They used post bronchodilator spirometry testing with questionnaires

about respiratory system, risk factor exposure and their health condition.
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Changing trends are seen in developing countries in terms of industrialization,
urbanization, socio-economic and lifestyle modifications that is leading to high
prevalence of noncommunicable diseases like diabetes, hypertension, COPD etc.
Crude estimates suggest there are thirty million Emphysema and chronic bronchitis
patientsin India’® with a prevalence of 2.12 — 9.4% in North Indiaand 1.4 — 4.08% in
South India™ which is not very much different from the world scenario. In 1986,
Malik™ reported that this disease has a prevalence of 9.4% in rural males and 3.7% in
urban males whereas 4.9% in urban females and 1.6% in urban females in North
India In South India, Ray D et al® published that COPD has a lesser prevalence in

femal es than males which is about 4.08% and 2.55% respectively.

A multi-centric study done on 35295 COPD cases in 2006 showed that
smokers were effected 2.6 times more than nonsmokers'’. The INSEARCH trial
(Indian Study on Epidemiology of Asthma, Respiratory Symptomatology and Chronic
bronchitis, 2006-2009) which was sponsored by Indian Council of Medical Research
(ICMR) had varied prevalence rates in chronic bronchitis patients in various regions,

ranging from 0.61% to 13.54%".

Mortality in COPD patients is immense in developing countries, may be
around 90%. Thisrate is estimated to rise by 30% in the next 10 years making COPD
as one of the primereasons for death by 2030%. 2.3-8.4% of the world’s mortality

rateis already because of this disease with a male predominance’.

Apart from an encompassing influence on disease progression and disease
state all around the world, with a hundred billion army of its own, India faces a major
economic jolt of the disease as well. The estimated economic loss due to COPD in

Indiais about Rs.35,000 crores for the year 2011 and it is around Rs.48,000 crores for
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the year 2016%". Few studies assessed the treatment cost in COPD patients and it was
understood that patients spent 15% of their annual income on smoking products and
30% on disease management™®. In a study done in Karnataka, South India, the total
direct cost of medicinesin a COPD patient accounts to Rs.29,885 + 11,995.33 and the
total mean indirect medical cost was Rs.7,441.25 + 2,228.90. With comorbidities the
cost was around Rs.28,148 + 2,578 and without comorbidities it was Rs.13,460 +
1,255. The mean absenteeism from the work was around 193 + 33 hours in one
month'®?. Therefore a proper protocol relied management strategies can reduce the

mortality, morbidity and economic burden of the disease.

RISK FACTORS:

Knowledge regarding risk factors help in preventing the disease initiation and
progression. Risk factors are broadly classified into host factors and environmental

factors.

Table 1. Risk factors of COPD

HOST FACTORS ENVIRONMENTAL FACTORS
Genes Smoking
Asthma/ airway hyperresponsiveness Air pollution
Age Occupational exposure
Gender Childhood respiratory infections
L ow socioeconomic status
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Fig.1: Risk factorsof COPD

1. Genetic susceptibility :

COPD develops as a result of complicated gene-environment interaction.
Hereditary deficiency of the gene, alpha 1 antitrypsin which is an inhibitor of serpin
peptidase, clade A, member 1 (SERPINAL) is the best documented genetic factor of
COPD?. Other genes like, those coding for Glutathione s transferase®, Tensin 1
(TNS1), C termina domain (GSTCD), advanced glycoslylation end product-specific
receptor (AGER), Hydroxytryptamine (serotonin) receptor 4 (htr4) and
thrombospondin type | domain containing 4 (THSD4)?, metalloproteinasel and

metall oproteinase 2are al so responsible for genesis of COPD.
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2. Asthma/ Airway hyperresponsiveness

Long time asthma can be a risk factor to cause COPD. In a study done by
Vonk et a®, about 16-20% asthma patients were found to have irreversible airflow

[imitation.
Bronchial hyperreactivity could be an independent predictor of COPD*

3. Ageand Gender :

A survey done in USA shows that COPD prevaence increased from 3.2% to
11.6% in patients who were in the age group of <44 years and those of >65 years
respectively. Hence it can be said that age is one among the many risk factors for
COPD?*. A decade ago COPD prevalence was more in men than in women but with a
changing trend in habits like smoking and tobacco chewing, it is amost equally

prevalent in both the groups™.

4. Smoking:

All around the world, cigarette smoking is the most common cause for COPD.
Smokers have alot of symptoms like cough, breathlessness, wheezing etc, greater
reduction in FEV; and other lung function abnormalities than non smokers?. Reasons
for nonsmoker COPD could be atmospheric exposure to irritants, organic and
inorganic particles, chemicals and gases. Biomass fuels and smoke circulating in ill
ventilated kitchens causing indoor pollution are aso few important factors causing
COPD??, E-cigarettes are used in deaddiction process of smoking but they aso
cause COPD, athough less than a normal cigarette. Prevalence of COPD in western

countries with e-cigarette is about 4.45% as per a recent study?.
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5. Air pollution :

There are primary and secondary air pollutants in the atmosphere which are
released from vehicles, industries, burning waste and other sources. These pollutants
are responsible for COPD by causing oxidative stress and bronchial hyperreactivity™®.
Independently, second hand smoking or environmental smoke is another risk factor
for COPD. It degrades body elastin and causes possible lung injury®. However few
studies identified that pollutants didn’t have much effect on COPD pathophysiology

although they affect lung development in childhood and increase exacerbation rate®.

6. Childhood respiratory infections:

Repeated childhood infections cause reduced lung functions and increased
symptoms in adulthood®. But role of infections in COPD isn’t very clear and

tuberculosis is another risk factor of COPD>.

7. Low socioeconomic status:

Concomitantly outdoor and indoor pollution, overcrowding, bad nutrition,
infections can cause COPD. There are no strong evidences suggesting the presence of

COPD in low socioeconomic groups™.

PATHOGENESIS:

COPD isaclinical expression of complex alterations in structure and function
of alveolar tissue along with small airways. Smaller airway remodeling and narrowing
along with damage to lung parenchyma and alveolar attachments of airways leading
to emphysema are the two major causes of COPD. Few mgjor pathogenetic processes

leading to this pathway are
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Fig.2 : Pathogenesis of COPD

1. Inflammation :

Irritant inhaled substances like cigarette smoke and air pollutants or gases

activate surface macrophages and airway epithelial cells to

release multiple

chemotactic mediators like chemokines which attract circulating neutrophils,

monocytes and lymphocytes in the lung. This inflammation persists explaining a self

perpetuating mechanism although thisis not elucidated™.
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Tumor necrosis factor alpha (TNF apha), Interleukin 1 (IL-1), IL-6, IL-8 and
Transforming growth factor beta (TGF beta) along with chemokines like CXCL 10
and CXCL 11 which cause small airway fibrosis are few inflammatory mediators
released by activated epithelial cells of the airway. They recruit T cells leading to
further activation of macrophages and release of metalloproteinases causing further
inflammation. Mucous production from goblet cells and production of antioxidants,
antiproteases along with defensins which are defense mechanisms of airway epithelial

cells areimpaired, further worsening the inflammation™”.

Macrophages activated from cigarette smoke or any noxious particles activate
inflammatory mediators like TNF alpha, CXCL 1, CXCL 8, reactive oxygen species
(ROS) and secrete enzymes like MMP 2, MMP 9, MMP 12 causing pathological

destruction.

Direct stimulatory effect on granulocyte production due to various
chemotactic factors released by activated macrophages cause neutrophil recruitment
to the airways. These neutrophils secrete serine proteases including neutrophil

elastase, cathepsin G, MMP 8, MMP 9 which alveolar destruction.

2. Protease Antiprotease imbalance:

Stimuli like cigarette smoke, noxious particles produce oxidative stress and
release inflammatory mediators which cause inflammation. Along with this, it
inactivates several antiproteases like SLP, alpha 1 antitrypsin by oxidation which
causes protease antiprotease imbalance and further leads to the progression of

inflammation®.
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3. Oxidativestress:

It occurs when excess of ROS is produced in view of antioxidant defense
mechanism resulting in harmful effects like damage to lipids, proteins and DNA.
Additionally, this oxidative stress decreases the antioxidant level due to down
regulation of Nuclear erythroid factor 2 (NRF 2) which helps in the increased

production of antioxidants, further reducing antioxidants.

PATHOPHYSIOLOGY :

Inflammatory injury to airways, lung parenchyma and pulmonary vasculature
in various combinations leading to airflow obstruction, exaggerated work of breathing
and gas exchange abnormalities are the charecteristics of COPD. Advanced COPD
causes pulmonary artery hypertension, corpulmonale or right heart failure. Airflow
limitation is seen in the expiratory phase is a defining physiologic characteristic in
COPD patients and it represents the final expression of diverse derangements of

respiratory mechanics.

1. Airflow limitation and air trapping :

Airflow limitation in the expiratory phase is the principal physiological defect
in COPD. Intrinsic airway factors relate to bronchial wall remodeling/fibrosis and
increased mucosal secretions. Extrinsic factors involve the loss of elastic tissue

support for small airways and the dynamic expiratory compression of these airways'.

Hyperinflation in COPD causes increase in functional residual capacity (FRC)
which explains about the amount of air remaining in the lung at the end of tidal
exhalation. This can lead to gas trapping and a rise in residual volume (RV). As a

consequence, there is an upsurge in the work of breathing which turns out to be an
Page 13




Review Of Literature

important factor for dyspnea. Since expiratory time is important for lung emptying,
factors like increasing respiratory rate during exercise result in progressive increase in

FRC or delayed emptying™.

2. Ventilation perfusion abnormalities:

Gas exchange abnormalities result in hypoxemia and hypercapnia. Reduced
ventilation could be due to reduced ventilatory drive which causes co, retention and it
is further increased by exaggerated work of breathing caused by severe airflow

obstruction and hyperinflation coupled with ventilatory muscle impairment?.

3. Mucous hyper secretion :

In chronic bronchitis, chronic airflow irritation causes goblet cell hyperplasia
and enlarged submucosal gland resulting in chronic productive cough. Many of the

inflammatory mediators and proteases stimulate mucous hypersecretion.

4. Ventilatory muscle dysfunction :

There are various contributing factors for ventilatory muscle dysfunction in
COPD. As a consequence of hyperinflation, muscle strength and endurance® of
inspiratory muscles are at mechanical disadvantage. Other factors which may further
contribute to exercise limitation are nutritional depletion, tissue hypoxia and loss of

muscle mass®"%,

COPD ASA SYSTEMIC DISEASE :

COPD is a respiratory disease with permanent and progressive airflow

obstruction with extra pulmonary manifestations which was acknowledged recently®.
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Large clinica trials and many epidemiological studies have helped us in

understanding the importance of comorbidities™®.

A study done by Antonelli-Incalzi* et a has demonstrated the impact and
prognostic role of comorbidities in COPD. In their data analysis from 270 patients
discharged after a COPD exacerbation, understood about common comorbidities
associated with this disease. Few of them were : hypertension which accounted to
28%, diabetes mellitus which to 14% and ischemic heart disease to 10%. The median
survival was 3.1 years and 228 patients out of 270 died during a five year follow up
period. Hence, a shift in the targets to manage extrapulmonary abnormalities with
airflow limitation management caused by the disease is essential.

DIAGNOSIS:
1. Medical History :

A detailed history accentuating vulnerability to risk factors, history of allergy,
sinusitis, asthma, repeated childhood infections, any family history of allergic
disorders, symptom pattern, history of exacerbations, no.of hospitalizations, other
diseases, effects of disease on lifestyle, social and family support along with drug

history hasto be taken.
2. Physical Examination :

It gives an idea about disease severity, hyperinflation, presence of respiratory

failure and corpulmonale or congestive cardiac failure.

3. Spirometry :
It is essential to diagnose COPD. As per GOLD criteria COPD should have a

post bronchodilator value of <0.7 and it is an objective measure of airflow limitation
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Imaging :

Chest Radiograph:

Routinely chest radiograph is done to rule out other diagnosis rather than
diagnosing COPD. Chest X-ray changes of COPD are signs of hyperinflation,
flattened diaphragm, tubular heart, increased retro sternal space, hyperlucency
of lung fields and pruning of pulmonary vasculature.

CT Scan of Thorax :

It is not routinely recommended but it might help in the differential diagnosis
and it is more helpful when patient is being considered for surgical options

like lung volume reduction surgery®**.

Static lung volumesand DLCO :

Body plethysmography helps in diagnosing air trapping or static
hyperinflation to know the disease severity athough it is not a compulsion.
Calculation of diffuse lung capacity provides information on functiona impact

of emphysemain COPD*.
Oximetry and Arterial blood gas analysis:

Pulse oximetry is useful to know the patient’s oxygen saturation and
need for supplemental oxygen. SpO; less than 92% should be evaluated with
ABG™. ABG gives us an idea about respiratory failure and helps in the further

management.
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7. AlphalAntitrypsin screening:

It is a genetic disorder. In high prevalence countries of alpha 1
antitrypsin deficiency COPD variants, this screening should be advocated™.
These patients tend to have an age <45 years and predominantly lower 1obe
involvement with a serum concentration of alpha 1 antitrypsin level less than
15-20% of normal and such conditions highly suggest homozygous apha 1

antitrypsin deficiency variants'.
8. Disease severity assessment:
Thisis done to determine :

1) Amount of airflow obstruction
2) Impact of airflow obstruction on patient’s overall health condition
3) Risk of further events like exacerbations, oxygen requirement, hospital

admissions and death.

Determination of above factors helpsin guiding the treatment plan.

To achieve above goals, assessment of COPD should be done in the following

way

Lung function test abnor mality and disease severity :

According to GOLD 2019", severity of disease is classified according to PFT

anditisasbheow :
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Table.2 : Classification of disease severity according to PFT.

GOLD Staging Grading FEV1 % predicted
1 Mild >80
2 Moderate 50-80
3 Severe 30-49
4 Very severe <30

Various studies have observed a weak correlation is found between FEV 1%

and symptoms along with impairment of life*™.

Nature and intensity of patient’s current symptoms:

Initially it was thought that COPD patients have their chief complaint as
breathlessness and that is why MMRC dyspnea grading scale was used to know the
severity of disease. However this disease is known to have many symptoms apart
from breathlessness®™. Hence comprehensive symptomatology assessment is being
done with some other scales like Chronic Respiratory Questionnaire (CRQ)*,
St.George Respiratory Questionnaire (SGRQ). These scales are more sensitive than
other short questionnaires like Clinical Assessment Test (CAT) and COPD Clinica
Questionnaire (CCQ). But for regular usage these short scales are being used in view

of ease of administration. Various scales are explained in further discussion.

Assessment of exacer bation risk:

Exacerbations are acute deterioration of symptoms resulting in additional

50,51

therapy and hospitalizations. Exacerbations which are controlled by short acting

bronchodilators (SABA) are grouped as mild; those which require SABA, antibiotics
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or oral steroids are grouped under moderate exacerbations and those which require
hospitalizations or who are in respiratory fallure are grouped under severe
exacerbations. Few studies explained that exacerbations differ in patients during
follow ups® .The best way to discover a predictor of frequent exacerbators is by

knowing the relevant history of exacerbations™.

Pr esence of any comor bidities:

COPD is an important component of multi morbid condition in elderly. Other
common coexisting diseases in COPD patients include cardiovascular diseases,
skeletal muscle dysfunction, anxiety, depression, metabolic syndrome, osteoporosis
and lung carcinoma™. COPD itself might escalate the risk for other diseases like lung
carcinoma™®°. This association might be due to other common risk factors (e.q.,
smoking), similar gene susceptibility or impaired clearance of carcinogens.
Comorbidities are seen in these patients with any amount of airflow obstruction®,
which can influence hospitalizations and mortality independently® . This deserves

specific treatment along with COPD treatment.

Combined COPD assessment as per GOLD 2019 :

ABCD Assessment tool :

Spirometrically Assessment of Assessimant of
: s A SR symptoms/ risk of
confirmed diagnosis airflow limitation ;
exacerbation

GRADE FEV1(%)
GOLD 1 >80

Post bronchodilator GOLD2 50-79
FEV1/FVC<0.7 GOLD3 30-49
GOLD 4 <30
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Moderate or severe exacerbation history :
- >2or >1 causing hospital admissions
- 0or1(not causing hospital admission)
Symptoms (morein A andB) :

- MMRCO0-1, CAT <10 (A and C)

- MMRC>2, CAT >10 (B and D)

I ndicesto measure Health related quality of life:

Various questionnaires are used to find HRQOL in COPD patients. They are

A. Genericinstrumentsto measure HRQOL :

1. Dartmouth COOP chart:

It is useful to measure clinical status of disease in primary care®®. Thisis a self
administered or interviewer based questionnaire. It has 6-9 single item chart. Physical
activities, emotional reactions, daily and social activities, pain are various domains of

this scale®® ",

2. EuroQoL (EQ 5D):

It consists of five domains and this is a visua analog scale. This is a salf
administered scale which takes around 8 minutes’™. Mobility of patient, Self-care,
usual activities, pain, anxiety & depression are various domains of the scale. Patients
who had health problems on EQ-5D had significant low mean SF-12 scores for al the
dimensions. Patients who show a health issue on EQ-5D had a significant low mean

SF-36 scores for all the dimensions™
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3. Functional performanceinventory :

This is a measure of functional performance developed from explicit
framework. Day to day activities, usual roles and wellbeing is identified by this
guestionnaire. This is a self administered scale with 65 questions under 6 subscales.

High scores reflect better functioning of the individual .

4. Nottingham Health Profile (NHP) :

This instrument is useful in evaluating perceived distress in various
populations. It takes around 8-10 minutes to administer the scae. There are 38

guestions under 6 domains.

Physical mobility (8 constituents), pain (8 constituents), emotional reactions (9
congtituents), energy (3 constituents), sleep (5 constituents), social isolation (5
constituents). Each constituent is weighted; these weights were derived from patients
and healthy individuals. Dimensions score range from O to 100, greater hedth
problems have higher scores. Findings are expressed as a profile instead of a overall
score. It is one among the most widely used scoring system in subjective eva uation of

adisease al over the world™"™

There are so many other generic scales like Quality of well being scale, SF 12,
SF-36, Measure your medical outcome profile (MYMOP) scale, World Health

Organisation QOL assessment instrument, sickness impact profile etc.

A cross sectional study was done by Jans et a” in 170 COPD cases, NHP scale
was administered and computer scoring of data along with measurement of internal

consistency was done by Cronbach’s alpha coefficient. With a mean apha of 0.74, this
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study was approved for usage in COPD cases to measure HRQOL or psychological

and social components.

B. Breathing problem based Quality of life questionnaire:

1. Chronic Obstructive Pulmonary Disease Activity Rating Scale (CARS) :

It is a self reported disease specific scale with 12 questions under 4 sections.
The sections are about personal care, household, outdoor activities and socia

activities. It is a three point scale with a higher score showing less impairement®.

2. Chronic Respiratory Questionnaire (CRQ) :

It was established by Guyatt et a in 1987. CRQ is an interviewer scale. At a
later stage, self administered scale is available. This questionnaire has 20 questions
which can be divided into four constituents : fatigue (4 questions), Breathlessness (5
guestions), mastery (4 questions), emotion (7 questions). It can be scored on a 7 point
scale ranging from one (which indicates maximum impairment) to seven (which
doesn’t show impairment). These findings are expressed as a mean score for each

domain along with overall score’”.

3. COPD Assessment Test (CAT) :

It is a short and simple questionnaire invented in 2009 to calculate COPD
impact. It also helps in monitoring long term follow up. It has 8 items, a six point
scale (0-5) with a score range of 0-40. High scores indicate abad HRQOL. It is a self
administered scale in 50 languages. It is a reliable scale with good responsiveness. It
is endorsed by GOLD for its use in diagnosis and treatment. It predicts future

exacerbations'®.
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4. TheAirway Questionnaire 20 (AQ20) :

It was framed for Asthma and COPD patients to know subjective status of
disease. It has 20 questions with scores varying from 0 to 20 and poor HRQOL is
evidenced by higher scores. It only takes very less time to complete. It is reliable and

valid. It is for both clinical and academic purposes”.

5. Clinical COPD Questionnaire (CCQ):

It is a self administered, reliable, validated, specialised score for COPD
developed in 2003. It is supposed be used in daily practice. It has 10 items under 3
domains i.e, symptom score, functional score and mental state. They were asked to
record experiencesin last 7 days. HRQOL is poor with higher scores. It isavailable in

53 languages™.

6. St. George Respiratory Questionnaire (SGRQO) :

SGRQ is the most widely documented comprehensive measure. It has 2 parts.
Pat 1 has 8 questions which has previously 12 month recall of patient’s
symptomatology although now it is reduced to 1month recall period. Part 2 has 8
questions which measures the patient’s level of activity and psycho-social activity
subjectively. Hence part 1 has symptom score and part 2 covers impact and activity
scores which altogether constitute total SGRQ score. This is a validated scale for
COPD and asthma. It has been widely used by clinicians. This is a supervised, self
administered scale and it is available in many languages including kannada. Since
each question had a specific score, manual calculation becomes clumsy hence the data
can be entered in a SGRQ excel sheet and the scores will be obtained®. Generally

COPD patients have SGRQ scores >25°% and scores < 25 are usualy found in
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healthy people® Therefore, according GOLD 2019 guidelines,a recommendation is

made that SGRQ score = 25 is considered for treatment of symptoms?.

In a study done by Hana Mullervo et a®®, in 12,043 patients SGRQ predicted
exacerbations, HRQOL and mortality. This scale is validated in various Indian

languages including Kannada.

Weatherall et al® measured HRQOL with SGRQ scale in 3,500 participants in
the age group of 25-75 years which included both COPD and Asthma patients.
Quantile regression analysis and ROC anaysis was done and it proved HRQOL
measurement by SGRQ would be of great value to diagnose COPD in addition to

GOLD diagnosis.

The scales that are COPD specific are CCQ, CRQ, CAT, CARS and SGRQ,
out of which SGRQ has been considered highly specific to measure HRQOL in

COPD patients, although it is very long.

BODE Index:

BODE index, a composite index measures BMI, FEV, breathlessness and
exercise capacity. It’s a simple multimodality approach to know the severity of

disease’.

Components of BODE Index are:
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1. Body MassIndex:

Nutritional deficiency is one of the most common findings observed in
advanced COPD patients. Prevalence in loss of weight in COPD patients who visits
OPD ranges from 20% and it increases to 35% who are hospitalized®. It was also
observed that low BMI could be a risk factor for COPD mortality. Less BMI was

associated with an increased risk of mortality®.

2. Obstruction of airways:

Obstruction of Airways is an objective test done by spirometry. FEV,/ FVC
<0.7 shows that there is obstruction. Grading is done according to predicted FEV 1%

values. As per GOLD 2019 guidelines, it is classified as:

Table 3. FEV; and severity of obstruction

Predicted FEV1% Severity of obstruction
>80 Mild
50-79 Moderate
30-49 Severe
<30 Very severe

3. Modified MRC dyspnoea scale*’ :

The most common disabling symptom of COPD is breathlessness.This is the main
reason for a patient to seek medical attention™. MMRC scale is simple to know the

level of breathlessness and disability during an activity. Though this is a good scale,
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these days it is considered to be a primitive method of assessing symptoms and
HRQOL since breathlessness is not the only symptom of COPD. Weak correlation is
found between dyspnea and FEV;*. Since it predicts dyspnea in a better way, it is

considered as one among the componentsin BODE Index. Grading is as follows::

Table4: MMRC Dyspnea Scale

MMRC 0 | I only get breathless with strenuous activity

| get short of breath when hurrying on the level or walking up a
dight hill

MMRC1

| walk slower than people of the same age on the level because of
MMRC 2 | my breathlessness or | have to stop for breath when walking on my
own pace on the level

| stop for breath after walking about 100 metres or after a few
MMRC 3
minutes on the level

| am too breathless to leave the house or | am breathless when
MMRC 4 _ _
dressing or undressing

4. Six MinuteWalk Distance (6MWD) :

Six Minute Walk Test (BMWT) isasimple and accurate test for understanding
the severity of the disease and exercise tolerance in a COPD patient. It gained
acceptance because of its simplicity, reliability and standardization®®. Various factors
reduce 6MWD like female sex, shorter height, lack of motivation, impaired cognition,
musculoskeletal or cardio pulmonary diseases. It helpsin disease severity ranking and

helpsin predicting survival*.
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The main disadvantage of this test is the measurement of functioning of all
muscles rather than measuring the fatigue in individual group of muscles or specific

muscles. Milder disease patients may not demonstrate reduced exercise capacity.

Association between 6MWD, peak VO, and death rate in COPD patients was
studied by Cole and colleagues which showed that 6BMWT is one of the better

predictors of mortality. It is better than peak VO, obtained in CPET test™.

After measuring al the indices, BODE index will be scored as:

Table 5. BODE scoring system

BODE SCORES
BODE COMPONENTS 0 1 2 3
Predicted FEV1 % >65 50-64 36-49 <35
6MWD (mts) >350 | 250-349 | 150-294 | <149
Dyspneascae 0-1 2 3 4
BMI >21 <21 ; ]

In 2004, Celli et a® studied 207 COPD patients in which the predictive
validity of above variables were assessed and they quoted that these variables predict

mortality in COPD patients.

Claudia et a® did a study in 625 COPD patients, a 6 monthly follow up was
done till 2 years and BODE index scores which ranged from 0-10 were divided into
four quartiles and this was compared with rate of mortality. They observed that 4"

quartile which had 7-10 BODE scores yielded more mortality in comparison with
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other quartiles. Hence it is proved that composite indices are better predictors of

mortality than individual components®”,

Marin et a® did a prospective cohort study on BODE index for predicting
COPD exacerbations risk. He considered 275 patients from two tertiary care centers
in Spain. Exacerbations per year was 1.95 and mean time of first exacerbation was
inversely proportional to the BODE quartiles. Mean time taken to visit an ER was 6.7,
3.6, 2 and 0.8 years with a significant p value. On application ROC curves, BODE
was shown to be a better predictor than FEV 1. In another retrospective study done by
Hogdev et al®®, 76 COPD cases with amean age of 59 years and amean FEV; of 35%
were taken to compare frequent and infrequent exacerbators with BODE index.
Exacerbations were found by patient interview and health database. A total of 178
exacerbations were noted and a significant difference was found between frequent and

infrequent exacerbations and BODE index with ap value of 0.002.

32 patients from New South Wales, Australia were divided into two groups ie,
<3 hospital admission group and >3 hospital admission group by McKellar et d® to
find if BODE score was associated with hospital admission rate or not. He observed
that BODE score was not significantly related to hospital admissionsin the first group
and it was significantly related in the second group with a p value of 0.004. Although
sample size is small, he could prove an association between higher BODE scores and

more number of hospital admissions.

Celli BR et d* in his study about BODE index in COPD. 625 patients were
prospectively evaluated for outcomes like death. 25 deaths were reported among 207
patients and 162 deaths were reported in a validation group. 61% had respiratory

insufficiency, 14% had MI, 12% had lung cancer, 13% died due to other causes.
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Hazard ratio from any of the cause per one-point increase was 1.34 and hazard ratio
from any of the respiratory cause was 1.67. Thus this simple system helps in

identifying the cause of death from any cause or from respiratory etiology.

Fagenello et a® in their prospective study to evauate utility of BODE index
in COPD patients in Brazil with 120 patients has observed that both the scales had
similar clinical utility in knowing exacerbation rates. Median per year exacerbation
rate was 0.8. Regression anaysis showed the risk among moderate to severe
exacerbations during a year follow up with GOLD; Odds ratio was 2.08 with 95% CI
and odds ratio for BODE index was 0.69. Old age and low Spo, were found to be risk
factors for an exacerbation by adjusted multiple regression anaysis proving their
clinical usage in finding out exacerbations, however other variables which aren’t

present in both scales can be reason for exacerbations.

A study done in 86 COPD cases for 3-5 years in Russia by Karoli et a®,
studied about BODE in COPD cases. Follow up of 86 patients for 3-5 years was done
to determine risk factors COPD patient’s mortality. Results showed more mortality in
>60 year old patients, with breathlessness over 10 years and >50 pack years. <40%
FEV1, Sp0O,<90, 6MWD <300 meters, pulmonary artery systolic pressure >40mmHg
are found to be predisposing factors. They concluded that mortality risk was more in

old age patients more than 40 years of smoking history and higher BODE index.

Ong et a® followed up 127 COPD cases in Singapore. Their aim was to
followupl27 COPD patients for 15 months to evaluate the role of BODE index for
hospitalisations in COPD cases and observed that 47% of patients required
hoapitalisations in one year and 17% was mortality. Poisson regression anaysis

showed a positive association in between BODE index and hospitalisations with
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incidence rate ratio of 1.2 and 95% CI. Correlation coefficient (r?) was 0.16 when
BODE was used and it was only 0.04 when FEV; alone was used. This shows the
importance of BODE index in knowing further hospitalisations in a COPD patient.
Mahajan et d®, in a study done in 100 male COPD patients, hospital stay was 3.15
days with 0-5 BODE score and 16 days with a score of 7-10. Among this cohort, it
was found that increasing age lead to an increase in BODE index along with a
significant association with number of pack years. Average pack years was 16.46.
Average duration of hospital stay was 6.43 days in past 2 years. Moderate COPD
group had 3.17 days as average hospital durationand severe COPD group had 16 days
as hospital COPD duration. BODE index was a reliable method to know the severity

of disease and hospitalization.
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METHODOLOGY :

This study was a Cross-sectional study conducted in the Department of
Respiratory Medicine, KLE’S Dr.Prabhakar Kore Hospital and Medical Research
Centre, Belagavi. It was done in stable COPD patients from January 2018 to

December 2018.

Design :

Prospective study

Method of data collection:

Data was collected from diagnosed COPD cases as per GOLD 2017 guidelines
attending Respiratory Medicine OPD in KLE’S Dr.Prabhakar Kore Hospital and

Medical Research Centre, Belagavi.

Sample size:

Universal sample

Sdection criteria;

Inclusion criteria:

All stable COPD patients (without exacerbations for atleast 8 weeks prior to
study) whose age were >40 years diagnosed by spirometry with FEV,/ FVC < 0.7
attending out patient department of Respiratory Medicine in KLE’S Dr.Prabhakar

Kore Hospital and Medical Research Centre, Belagavi.
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Exclusion criteria:

1. Other chronic respiratory diseases like Bronchial Asthma, Tuberculosis,

Allergic Rhinitis, and Bronchiectasis.

2. Cardiac patients suffering from congestive cardiac failure, unstable angina or

recent M1

3. Any magjor life threatening illness

4. Patients who were unable to perform PFTor 6 minute walk test.

5. Bronchogenic carcinoma

6. Neurological disorders

Procedure;

With prior approval of Ethical and Research committee of Jawaharlal Nehru
Medical College, Belagavi, the selected patients were explained about this study and

written informed consent was taken.

It was a prospective hospital based cross sectional study. Stable COPD cases
diagnosed by spirometry based on GOLD guidelines, after considering inclusion and

exclusion criteriawere registered in the study.

A questionnaire with demographic details like age, gender, height, weight,
BMI, presenting complaints, past history, habits(smoking, alcohol consumption,

tobacco chewing), MMRC dyspnea grading along with duration of COPD was taken.

Page 32



Methodology

All patients were subjected to clinical examination, PFT andord
guestionnaires on the same day. Within that session, clinical, social and demographic

datawere collected; then, PFT and 6minute walk test was conducted.

All questionnaires were completedin the same order: first St.George
Respiratory Questionnaire (SGRQ) which contains 3 components (Symptom score,
activity score and impact score) in 2 partswill be completed first and then
Nottingham Health Profile (NHP) questionnaire which has 2 parts with 45 gquestions
was completed. Although second part was not necessary to be filled for this study and
first part had various questions assessing Energy level, Pain, Physica disability,
Social isolation, Sleep and Emotional reaction. Each question had specific score.
Later dyspnea scale (MMRC), BMI and finally BODE index were calculated. SGRQ
data was entered in a SGRQ excel sheet and each component score along with total
score was thus calculated. NHP component score and total score was calculated by a

simple addition of respective individual scores.
Statistical Analysis:

Obtained data was entered into Microsoft Excel Spreadsheet and categorical
data were expressed as rates, ratios and percentages. Continous data was expressed as
mean +/- standard deviation. Pearson correlations after adjusting gender and age were
used to know the association between BODE Index and SGRQ, also with NHP.
Univariate and multivariate analysis was done and r? was calculated to check the
validity of BODE Index as a tool to determine HRQOL. SPSS version 12 software

was used. A p-value of <0.05 (two-tailed) was considered statistically significant.
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RESULTS:

Fig. 3: Study design

Total no. of patientsduring study period = 155

-Chronic lung conditions other than COPD (n) = 26

-Patients who didn’t fit into inclusion criteria=5

Patientsincluded in study and final
Analysisdone =124

A total of 155 cases were considered for this study. 26 patients were excluded
as they had chronic lung conditions and 5 patients were unable to perform PFT and

six minute walk test, hence they were excluded.

Thus atotal of 124 cases were considered in the study.
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Table 6 :Gender distribution

Gender No.of Patients Percentage
Mae 80 64.5
Female 44 355
Total 124 100

80 males (65%) and 44 females (35%) were present in the study group of 124

patients. There was male gender predominance in the study popul ation.

Fig 4.Gender distribution

GENDER
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Table7:Agedistribution

Age Distribution Male Female Total Percentage
50-60 16 8 24 19.35
61-70 37 22 59 47.58
71-80 23 9 32 25.82
81-90 6 3 9 7.25

Mean age of the study population was 67.37 years and standard deviation was
7.93 years. Most of the patients in this study were between 61-70 years of age that is

47.58%

Fig 5.Agedistribution
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Fig 6 : Smoking population

SMOKING

NON
SMOKERS
37%

SMOKERS
63%

Out of 124 patients 78 were smokers and 46 patients were non smokers. Hence

many patients included in the study were smokers.

Fig 7 : Tobacco chewers:

TOBACCO

TOBACCO
CHEWERS
40%

NON
TOBACCO
60%

Out of 124 patients, 74 were tobacco chewers and 50 were non tobacco

chewers. Hence magjority were tobacco chewers.
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Table 8 : Symptomatology

Symptom No. of Patients | Percentage
Cough 103 83
Breathlessness 121 97.5
Chest pain 39 23.3
Pain abdomen 40 32.2
Others (Leg pains, fever) 15 12.9

Many patients in study population were suffering from breathlessness and
cough. Leg pains was another symptom noted in few of the COPD patients in the

study population.

Fig8 : Symptomatology
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Table9: Comorbidities

Comorbidities No. of Patients Percentage
Diabetes 43 34.6%
Hypertension 73 58.8 %
IHD 12 9.67%
Other 17 13.7%
(DVT, Hypothyroidism, Hernia, PAH,
Esophageal Varices)

In this study group, most of the patients suffer from Hypertension. Diabetic
patients comprise 34.6% of the study population. Others are IHD, DVT,

Hypothyroidism, Hernia, Pulmonary artery hypertension, esophageal varices.

Fig 9: Comorbidities
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Table10: BMI

BMI Frequency Percentage
<185 21 16.9
18.5-24.9 60 48.4
25-29.9 27 21.8
>30 16 12.9

Maximum numbers of people were in BMI range of 18.5-24.9 which was
normal. 16.9% of the patients in this study group were underweight and 12.9% study

group patients were obese.

Fig.10.BM|
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Table 11 :Basdline charecteristics of patients

Variable Mean SD
Age (years) 67.37 7.93
COPD duration (years) 5.12 3.42
No. of hospitalizations 152 1.37
FEV, 124 0.76
FEV1% 52.04 15.57
FvVC 53.82 24.10
FVC % 61.66 15.73
FEV./FVC 0.66 0.38
SpO, (%) 95.23 2.64
6 MWD (METERYS) 282.97 94.28
BMI (KG/IM?) 23.81 5.77
MMRC 1.84 1.22
SGRQ (Percentile)

Symptom score 46.07 21.38
Activity score 37.91 20.91
Impact score 18.74 15.71
Total score 29.67 16.79
NHP

Energy (EL) 10.99 16.48
Pain (P) 8.98 8.67
Physical activity (PA) 10.54 11.09
Sleen (S) 13.12 10.27
Socid isolation (SI) 6.61 9.50
Emotional reaction (ER) 7.62 7.05
Total score 57.86 2.06

Above table shows the complete demographic details of the study. Age,
gender, smokers and tobacco chewers. Other comorbidities and symptomatology were

described earlier in detail. Duration of the disease in study group was around 5.12 +
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3.42 years. No.of hospitalizations in the previous years were around 1.52+ 1.37 times.
FEV/FVC ratio was around 0.66 + 0.38 with most of the study population in
moderate and severe groups according to GOLD 2017 guidelines. Mean six minute
walk distance was 282.97 meters with a standard deviation of 94.28 meters. On an
average, BMI of the study population was norma. Mean MMRC grade was around

1.84+1.22.

There are three components in St.George Respiratory Questionnaire. They are
symptom score, activity score and impact score. Individual scores were calculated.

Scores were calculated in terms of percentiles. Total score was 29.67 + 16.79.

Nottingham health profile has 6 components. They are energy level, pain,
physical ability to perform activities, sleep, social isolation and emotional reaction.
Each component had a total score of 100 and the obtained scores of the study group
were mentioned in the above table. Total score sums upto 600 and mean total score of

this study group was 57.86 with 2.06 as standard deviation.
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Table12 : BODE Scores

BODE score No. of patients
0 8
1 17
2 19
3 13
4 15
5 8
6 12
7 9
8 8
9 10

10 5

Depending on BMI, level of airway obstruction calculated by FEV;, dyspnea

measured by MMRC grading system and exercise capacity measured by 6MWT,

BODE index was calculated and the scores range from 0-10. Most of the patients in

study group had BODE scores of 1-4 which accounts to mild to moderate COPD.

Also there are around 10 patients in BODE score 9 which accounts to severe COPD.

Hence all grades of COPD severity are covered in the study population.
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Table 13 : BODE Quartiles

BODE quartile BODE indices No.of patients
1 0-2 44
2 3-5 36
3 6-8 29
4 9-10 15

As per BODE scores, four quartiles were made. First quartile had scores
ranging from O to 2, second had a range of 3-5, third had arange of 6-8 and fourth had
arange of 9 and 10. Though there were good number of patients in third and fourth

quartiles, maximum of them were in the first and second quartiles.

Fig.11: BODE Quartiles
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Table 14 : GOLD severity staging

FEV1 (%) No.of patients
>80 4
51-80 57
30-50 58
<30 5

Patients who are having FEV1/FVC <0.7 were considered to have obstructive

pattern and severity of obstruction depends on FEV; %.Four Patients in this study

cohort with >80% FEV; were considered to have mild obstruction. 57 patients with

51-80% FEV1 were considered to have moderate obstruction. 58 patients with 30-50

% FEV, were considered to have severe obstruction and 5 patients with <30 % FEV

were considered to have very severe obstruction. Hence the study group constitutes

moderate to severe COPD patients as a major group as per GOLD 2017 severity

staging.
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Table 15: Classification asper MMRC grading

MMRC Grading No. of patients
01 ol
2 35
3 21
4 17

51 patients were found in 0 and 1 scale together, 12 and 39 were in 0 and 1
scales respectively. 2,3,4 scales had 35, 21 and 17 patients respectively. Maximum

accounting to 0-2 scales.
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Table 16 :Correlation between MMRC grading and BODE quartiles

MMRC GROUP * BODE GROUP Cross tabulation

BODE group
0TO2 | 3TO5 | 6TO8 | 9TO10 Total
Count 35 12 4 1 52
0,1 % within BODE group | 79.50% | 33.30% | 13.80% 6.70% 41.90%
Count 9 22 5 0 36
2 % within BODE group | 20.50% | 61.10% | 17.20% 0.00% 29.00%
Count 0 2 19 0 21
3 % within BODE group 0.00% | 5.60% | 65.50% | 0.00% | 16.90%
Count 0 0 1 14 15
MMRC
group 4 % within BODE group 0.00% 0.00% 3.40% 93.30% | 12.10%
Count a4 36 29 15 124
Total % within BODE group 100% 100% 100% 100% 100%
Chi-Square Tests
Vaue df Pvaue
Pearson Chi-Square 191.485 9 .001

*P Value <0.05 is significant
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79.5% cases with 0 and 1 MMRC grades belong to 0-2 bode indices, that is
first BODE quartile. 61.1% patients with grade 2 of MMRC belong to 3-5BODE
indices, i.e., second BODE quartile. 65.5% of patients with MMRC grade 3 belong to
6 to 8 BODE indices that is third BODE quartile. 93.3% of MMRC grade 4 patients
belong to 9 and 10 BODE indices that is fourth BODE quartile. Hence BODE
quartiles correspond to MMRC grading. Chi square test had a pvalue of 0.001 which
is statistically significant. Hence correlation was found in between BODE quartiles

and MMRC grading.
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Table 17: Correlation between GOLD severity staging and BODE index

FEV1 GROUP * BODE GROUP Crosstabulation

BODE GROUP
Total
o102 | 319 | 6708 | 97010
Count 0 2 1 1 4
<30 0 .
Yo within BODE o 0 0 0 0
CROUP 00% | 56% | 34% | 67% | 32%
Count 4 0 0 0 4
o0 BODE 91% | 00% | 00% | 00% | 32%
FEV1G
ROUP Count 2 21 22 14 59
30-50 | o i
oD BODE 45% | 583% | 75.9% | 933% | 47.6%
Count 38 13 6 0 57
51-80 | o, o
% W'GtggggDE 86.4% | 36.1% | 20.7% | 00% | 46.0%
Count 44 36 29 15 124
% within BODE o 0 0 0 0
CROLD 100% | 100% | 100% | 100% | 100%
Chi-Square Tests
Vaue df Pvaue
Pearson Chi-Square 66.635 9 0.001

*P Value <0.05 is significant
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Many of the patients in al quartiles belonged to moderate and severe COPD
groups as per GOLD staging which accounts for 47.6% and 46% respectively. 6.7%
of the fourth BODE quartile patients were in very severe COPD group which was
high in comparison to other quartiles. 93.3% of fourth quartile and 75.9% of third
guartile patients are in severe COPD group. 86.4% of first quartile patients are in
moderate COPD group where as 9.1% patients of quartile 1 are in mild COPD group.
This is statigticaly significant since p value is 0.001. it concludes GOLD severity

staging is correlated with BODE quartiles.

Table 18 : Correlation between BODE index and demogr aphic details

COPD No. of
Age BMI MMRC | FEV,
Duration Hospitalisations
Pearson
-.009 119 .386 -.403 .866 -476
Correlation (r%)
BODE
Pvaue 923 .186 .001 .001 .001 .001

*P Value <0.05 is significant

Demographic details like number of hospitalizations, BMI, MMRC grading
and FEV; are significantly associated with BODE index whereas age and disease
duration of COPD is not statistically significant. Positive correlation was observed
between BODE index and no. of hospitalizations. BMI reduces with increase in
severity of disease and FEV; also reduces with increased severity of the disease.

Strong positive correlation is observed between MMRC grading and BODE index.
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Table19: T Test

Smoking N Mean Std. Deviation | Pvalue
Present 78 4.001 27775
BODE 0.140
Absent 46 4.804 3.1313

*pvalue <0.05 is significant

78 smokers were seen in the study group. T Test was done to know the

correlation between smoking and BODE index and there was no correlation between

the two.

Table 20 : Comparison of MMRC grading with SGRQ scoring

Symptom score | Activity score | Impact score | Total score
Pearson correlation (r?) 561 519 611
MMRC
Pvaue .001 .001 .001

*pvalue < 0.05 is significant

St.George Respiratory Questionnaire has three components that are symptom

score, activity score and impact score. All three components are individually found to

have datistical significance. The total score of SGRQ seems to be dtatisticaly

significant with MMRC grading. Positive correlation is found between MMRC

grading and all SGRQ scores.
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Table 21 : Correlation between MM RC and SGRQ scale

NHP EL P ER S S| PA

Pearson

627 .389 518 424 .328 480 310

correlation (r%)
MMRC

Pvaue .001 .001 .001 .001 .001 .001 .001

*PVaue<0.01lissignificant

Nottingham Health Profile (NHP) has two sections and the first section has six
components that are energy level (EL), pain (P), emotional reaction (ER), sleep (S),
socia isolation (SI), physical ability (PA). Each component along with total score is
significantly associated with MMRC grading. Section two of NHP is not required to

be studied for the current study.

Table 22: Correlation between GOLD severity staging and SGRQ scale

Symptoms | Activity Impacts Total
score score score score
Cpezr:” - 426 -371 -322 387
FEV, orrelation
p value .001 .001 .001 .001

*p value < 0.05 is significant
Gold severity staging was done according to FEV ;. Negative correlation was
seen between FEV; and SGRQ components. As FEV; reduces, symptom score,

impact score, activity score and total score increases.
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Table 23: Correlation between BODE index

Symptom | Activity Impact Total
Score Score score Score
Peiﬁfr: ;Zn”f'(f‘;')on 682 643 612 608
BODE
p value .001 .001 .001 .001

*p value < 0.05 issignificant

The three components of SGRQ scale along with total score are significantly
associated with BODE index. There is a strong positive correlation between total
score and BODE index and moderate correlation is seen between symptom score,

activity score, and impact score and BODE index.

Fig.12: Correlation SGRQ symptom score and BODE index
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Fig.13: Correlation between SGRQ activity score and BODE index
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Fig.14 :Correlation between SGRQ impact score and BODE index
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Fig.15: Correlation between SGRQ total score and BODE index
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Table 24 :Correlation between NHP and BODE index
NHP EL P ER S S PA
Pearson
Corrdation 0.677 | 0.488 | 0577 | 0422 | 042 | 0.444 | 0.353
BODE | coefficient(r?)
p value 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001

*p value <0.05 is significant

Nottingham Heath Profile (NHP) has 6 components that are energy level

(EL), pain (P), emotional reaction (ER), sleep (S), socid isolation (SI), and physical

ability (PA). Physical ability had mild correlation with BODE index and other

components along with total score have moderate correlation with BODE index.

BODE index has 67.7% correl ation with NHP scale.
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Fig.16: Correlation between NHP total score and BODE index
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Fig.17: Correlation between energy level component and BODE index
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Fig.18: Correlation between pain component and BODE index
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Fig.19: Correlation between emotional reaction component and BODE index
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Fig.20: Correlation between sleep component and BODE index
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Fig.22: Correlation between physical ability component and BODE index
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Table 25: Correlation among BODE index, SGRQ and NHP

SGRQ NHP
Pear son correlation coefficient .698 677

BODE
P value .001 .001

*p value < 0.05 is significant

BODE Index is strongly correlated with SGRQ scae and moderately
correlated with NHP scale. There was 69.8% correlation among BODE index and

SGRQ scale. 67.7% correlation in between BODE index and NHP scale.

Page 59



Results

Fig.23 :Correlation among BODE index, SGRQ and NHP
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UNIVARIATE AND MULTIVARIATE REGRESSION ANALYSIS:

Table 26: Univariate analysis between BODE index and SGRQ symptom score

Descriptive Statistics
Mean Std. Deviation N
BODE 4.298 2.9272 124
Symptoms score 46.079 21.3827 124
Model Summary
Model R R Square | Adjusted R Square | Std. Error of the Estimate
1 .682a .465 461 2.1501
a. Predictors: (Constant), Symptoms score
Coefficients a
Unstandardized | Standardized 95.0% Confidence
Coefficients Coefficients . Interval for B
Model t Sig.
B Std. Beta Lower Upper
Error Bound Bound
(Constant) | -.003 460 -006 | .995| -914 .908
1
SYmptoms |- g5 | 09 682 10.295 | .000| .075 111
score

a. Dependent Variable: BODE

Regression analysis explains the amount of correlation between the two
variables and validity of the test scale. In this study, the test scale was BODE index.
Regression analysis done between symptom score of SGRQ scale and BODE index
shows the validity of BODE index in comparison with symptom score of SGRQ scae

was 46.5%
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Table.27: Univariate analysis between BODE index and SGRQ activity score

Descriptive Statistics
Mean Std. Deviation N
BODE 4.298 2.9272 124
Activity score | 37.911921776554635 | 20.917501459338170 124
Model Summary
Model R R Square | Adjusted R Square | Std. Error of the Estimate
1 .643a 413 409 2.2510
a. Predictors: (Constant), Activity score
Coefficients a
Unstandardized | Standardized 95.0% Confidence
Coefficients Coefficients Interval for B
Model t Sig.
Std. Lower | Upper
Error Beta Bound Bound
(Constant) | .887 420 2.113 | .037 .056 1.718
L1 Activit
Y| 000 | .010 643 | 9274|.000| 071 | .109
score

a. Dependent Variable: BODE

BODE index was moderately correlated with activity score. It was 41.3%

valid when compared with activity score of SGRQ scale.
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Table 28.Univariate analysis between BODE index and SGRQ impact score

Descriptive Statistics
Mean Std. Deviation N
BODE 4.298 2.9272 124
Impacts score | 18.740429584088425 | 15.711800638836250 124
Model Summary
Model R R Square | Adjusted R Square | Std. Error of the Estimate
1 .612a 374 .369 2.3253
a. Predictors: (Constant), Impacts score
Coefficientsa
Unstandardized | Standardized 95.0% Confidence
Coefficients Coefficients Interval for B
Model t Sig.
Std. Lower | Upper
B Error Beta Bound | Bound
(Constant) | 2.163 .326 6.638 | .000 | 1.518 2.808
1 Impacts
114 .013 .612 8.539 | .000| .088 .140
score

a. Dependent Variable: BODE

Regression analysis is done between BODE index and impact score of SGRQ

scale. It was found that BODE index is 37.4% valid in comparison with impact score.
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Table 29.Univariate analysis between BODE index and SGRQ total score

Descriptive Statistics
Mean Std. Deviation N
BODE 4.298 2.9272 124
Total score | 29.678142914626640 | 16.795281103216208 124
Model Summary
Model R R Square | Adjusted R Square | Std. Error of the Estimate
1 .698a 487 482 2.1062
a. Predictors: (Constant), Total score
Coefficientsa
Unstandardized | Standardized 95.0% Confidence
Coefficients Coefficients Interval for B
Model t Sig.
Std. Lower | Upper
B Error Beta Bound | Bound
(Constant) | .690 .385 1792 | .076 | -.072 1.453
1 Total
122 011 .698 10.752 | .000 | .099 144
score
a. Dependent Variable: BODE

BODE index was strongly correlated with SGRQ total score as Pearson

correlation coefficient is 0.698 with p value of 0.0001. Univariate regression anaysis

shows that BODE index is 48.7% valid in comparison to SGRQ scale.
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Table 30. Multivariate analysis between BODE index and SGRQ score

Model Summary
. Std. Error of the
Model R R Square | Adjusted R Square Estimate
1 .736a 542 527 2.0136

a. Predictors: (Constant), Total score, Symptoms score, Activity score,

Impacts score
Coefficients a
0,
Unstandardized | Standardized 95.0%
Coefficients Coefficients Confidence
Model t Sig. Interval for B
Std. Lower | Upper
B Error Beta Bound | Bound
(Constant) | -.368 | .477 772 | 441 | 1312 | 576
Symptoms | 548 | 016 350 2997 | 003 | .016 | .080
score
Activity | o0 | 024 142 815 | 417 | -028 | .068
score
Impacts o3 | 044 -126 537 | 592 | -110 | .063
score
Total score | 072 | .068 415 1057 | 293 | -063 | .208

a. Dependent Variable: BODE

Multivariate analysis is done in between SGRQ scores and BODE index to

know the validity of BODE index with less errors. Constants are symptom score,

impact score, activity score and total score. BODE index is the dependant variable. R?

value in this multivariate analysis is 0.542 which shows BODE index is 54.2% valid

in comparison to SGRQ.
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Table 31.Univariate analysis between BODE index and ener gy level component

Descriptive Statistics

Mean Std. Deviation N
BODE 4.298 29272 124
EL 10.9938 16.48159 124
Model Summary
Model R R Square | Adjusted R Square Std.EEs:irr(:a?; the
1 .488a .238 232 2.5657
a. Predictors: (Constant), EL
Coefficientsa
0,
| conre
Model Sig. Interval for B
5 | o | B Bound | Bount
(Constant) 3.346 277 12.065 | .000 | 2.797 3.895
EL .087 014 488 6.173 | .000 .059 114

a. Dependent Variable: BODE

Nottingham Health Profile (NHP) has five components. Correlation between

BODE index and each component of NHP aong with validity of BODE index in

comparison to NHP scale has been measured. The above table shows that Energy

level component of NHP is moderately correlated with BODE index. BODE index is

23.8% valid in comparison to energy level component of NHP scale.
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Table 32.Univariate analysis between BODE index and pain component

Descriptive Statistics

Mean Std. Deviation N
BODE 4.298 2.9272 124
P 8.9856 8.67854 124
Model Summary
Model R R Square | Adjusted R Square | Std. Error of the Estimate
1 577a .333 327 2.4009
a. Predictors: (Constant), P
Coefficientsa
Unstandardized Standardized 95.0% Confidence
Coefficients Coefficients Interval for B
Model t Sig.
Std. Lower Upper
B Error Beta Bound Bound
(Constant) 2.550 311 8.199 | .000 | 1.934 3.166
P .195 .025 577 7.800 | .000 145 .244

a. Dependent Variable: BODE

BODE index was moderately correlated with pain component of NHP scale. It

was 33.3% valid in comparison to pain component of NHP scale.
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Table 33.Univaraite analysis between BODE index and emotional reaction

component
Descriptive Statistics
Mean Std. Deviation N
BODE 4.298 2.9272 124
ER 7.6244 7.05018 124
Model Summary
Model R R Square | Adjusted R Square | Std. Error of the Estimate
1 A422a 178 A72 2.6640
a. Predictors: (Constant), ER
Coefficientsa
Unstandardized Standardized 95.0% Confidence
Coefficients Coefficients Interval for B
Model t Sig.
Std. Lower | Upper
B Error Beta Bound | Bound
(Constant) 2.961 .353 8.384 | .000 | 2.262 3.660
1
ER 175 .034 422 5.149 | .000 .108 .243

a. Dependent Variable: BODE

BODE index was moderately correlated with emotional reaction component of

NHP scale. It has 17.8% validity in comparison to emotional reaction component of

NHP scale.
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Table 34. Correlation between BODE index and sleep component

Descriptive Statistics

Mean Std. Deviation N
BODE 4.298 2.9272 124
S 13.1285 10.27639 124
Model Summary
M odel R R Square | Adjusted R Square | Std. Error of the Estimate
1 420a 77 170 2.6667
a. Predictors: (Constant), S
Coefficientsa
Unstandardized Standardized 95.0% Confidence
Coefficients Coefficients Interval for B
Model t Sig.
® | o | Pe@ sound | Bowe
(Constant) 2.726 390 6.998 | .000 | 1.955 3.497
S 120 .023 420 5.119 | .000 073 .166

a. Dependent Variable: BODE

BODE index was significantly associated with sleep component of BODE

index. Pearson corrd ation coefficient was 0.42; hence there was moderate correlation

between the two. BODE index is 17.7% valid in comparison to sleep component of

NHP scale. The validation in this aspect seems to be low.
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Table 35.Univariate analysis between BODE index and social isolation
component
Descriptive Statistics
Mean Std. Deviation N
BODE 4.298 2.9272 124
Sl 6.6171 9.50945 124
Model Summary
Model R R Square Adjusted R Square Std. Error of the Estimate
1 444a 197 191 2.6334
a. Predictors: (Constant), Sl
Coefficientsa
Unstandardized Standz?\rc'jized 95.0% Confidence
Coefficients Coefficients Interval for B
Model t Sig.
B Std. Error Beta ;g\lfjv:; I;Jgfr?;
(Constant) 3.394 .288 11.764 | .000 2.823 3.965
Sl 137 .025 444 5.476 .000 .087 .186

a. Dependent Variable: BODE

Univariate analysis was done in between BODE index and social isolation
component of NHP scale. BODE index was 19.7% valid in comparison to social

isolation component of NHP scale. Validity seems to be low for this component.
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Table 36.Univariate analysis between BODE index and physical

ability
component
Descriptive Statistics
Mean Std. Deviation N
BODE 4.298 2.9272 124
PA 10.5443 11.09358 124
Model Summary
Model R R Square | Adjusted R Square | Std. Error of the Estimate
1 .353a 124 A17 2.7504
a. Predictors: (Constant), PA
Coefficientsa
Unstandardized Standardized 95.0% Confidence
Coefficients Coefficients Interval for B
Model t Sig.
B Std. Error Beta ;g\lljvr?; ggfﬁ;
(Constant) 3.317 341 9.716 | .000 | 2.641 3.993
PA .093 .022 353 4.163 | .000 .049 137

a. Dependent Variable: BODE

Univariate analysis shows that BODE index in comparison to physical ability

component of NHP scale is 12.4% valid.
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Table 37.Multivariate analysis between BODE index and NHP

Model Summary
Model R Square | Adjusted R Square Std. Error of the Estimate
1 .785a .616 .593 1.8667
a Predictors: (Constant), PA, EL, ER, P, SI, S, NHP1
Coefficientsa
Unstandardized Standardized 95.0% Confidence
Coefficients Coefficients Interval for B
Model t Sig.
Lower Upper
B Std. Error Beta Bound Bound
(Constant) 489 .369 1.323 | .188 | -.243 1.220
NHP .363 141 .256 2566 | .012 .083 .642
EL .043 .011 .244 3.830 | .000 .021 .066
P .100 .023 .298 4327 | .000 .054 146
ER .055 .029 133 1.894 | .061 | -.003 113
S .017 .020 .061 879 | .381 | -.022 .057
S .043 .020 139 2.088 | .039 .002 .083
PA .006 .018 .024 355 | 723 | -.029 .042

a. Dependent Variable: BODE

Multivariate regression analysis minimizes the errors and it was better than

univariate analysis for comparing two scales with multiple components. BODE index

and NHP scale are significantly associated and moderately correlated. R? value is

0.616 which explains that BODE index is 61.6% valid in comparison with NHP scale.
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DISCUSSION :

COPD is one among the leading causes of death all over the world. Symptoms
are persistent with high level of disability. Treatment goals for this disease are mostly
paliative like reducing symptoms and increasing functions. As the disease progresses,
the HRQOL in these patients worsens because of their poor work ability and declined

participation in social and physica activities™’

. Nevertheless, diagnosis and
monitoring of the disease progression mainly depends on objective tests rather than
subjective evaluation leading to poor assessment of HRQOL. For the same reason,
over the last decade, research on the development and vaidation of HRQOL
measurement scales are being taken up. Recently, a new multidimensiona scoring
system named BODE index was proposed to know the prognosis of COPD patients.
Present study is done to measure HRQOL in COPD patients and it validates BODE
index with other standard scales like St.George Respiratory Questionnaire (SGRQ)

and Nottingham Health Profile (NHP)

155 patients were screened for this study, 26 patients had other chronic lung
diseases, 5 patients couldn’t perform Spirometry or 6 minute walk test, hence they
were excluded from this study. Finally, 124 diagnosed cases of COPD were
considered for the study. Clinical examination, pulmonary function test, answering
guestionnaires and performing 6 minute walk test was done on the same day in the

same order.

Most of the patients were men (n=80) which accounted to 64.5% of the study
group and most of them belonged to the age group of 61-80 years. Women (n=44)

accounted to 35.5% and most of them belonged to the age group of 61-70 years. Mean
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age of the cases were 67.37 + 7.93 years. The higher study age is comparable to the
mean age in other studies’®®**. Though this study prove. that there is no significant
correlation between age and HRQOL. A study done by Corlateanu et a®® suggests
that rather than age the level of obstruction is one of the maor determinants of
HRQOL. Madlik et al'®observed that the increasing age correlated with declining

health related quality of life.

A total of 63% of the study population were smokers and majority of them
were men but no statistical significance was found between smoking and BODE
index. In a study done by Tan et a'™, which analysed data from BOLD and
CanCOLD studies compared obstructive pattern in ever smokers and never smokers.
This study group has 5176 general population whose age was >40 years. 47% of the
study group were never smokers and 53% were ever smokers with varying smoking
indices. The prevalence of obstruction in never smokers was 6.43% and it was
15.28% in ever smokers which was significant. Studies which assessed relation
between smoking and HRQOL had mixed results. Study done by Vinay et a'® in
Oklahoma city, USA proved that current smokers had declining health related quality

of life unlike ex smokers who had no corréelation.

The average disease duration in the present study group was 5.12 + 3.42 years
and there was no significant correlation found between COPD duration and BODE
index. Number of hospitalizations during their disease period was 1.52 + 1.37 and a
significant correlation was observed between number of hospitalisations and BODE

index. These findings were in co ordinance with study done by Sarioglu et al.**

Mean BMI in the study group was 23.81 + 5.77. A total of 16.9% of patients

were underweight and 12.9% of patients were obese. Another 48.4% of patients had
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normal BMI. A significant and moderate negative correlation was observed in
between BM| and BODE index. In one of the studies done by Sarioglu et a®, mean
BMI of COPD study group was similar to this study and a positive correlation was
found in between 6MWT and BMI rather than other components of BODE index.
Amoros et al'®has observed similar findings in their study where majority of the
study group had BM| above 21kg/m?. A study done by Naushad et a*® had a similar
mean BMI in the study population but there was no correlation between BMI and

COPD.

A tota of 58.8% of the patients in study group were hypertensives and 34.6%
were diabetic. They could be confounding factors for poor HRQOL athough
significance was not found in this study. Cote et a'® studied 683 COPD patients with
comorbidities and observed significance between comorbidities and COPD
exacerbations. ECLIPSE (Evaluation of COPD Longitudinally to Identify Predictive

Surrogate End-points) study also had similar results'®

. A Pan European study done
by Jones et a'® showed worsening in HRQOL with increase in number of

comorbidities especialy >3.

The primary objective of this study is to measure BODE index in stable COPD
patients. BODE index constitutes of four components: BMI which has score of 0-1,
Obstruction of airways which is measured by FEV; ( spirometric value) which has a
score of 0-3, level of Dyspnea (MMRC grading) with a scores of 0-3 and Exercise
capacity (6BMWT) with a score of 0-3. The combined score of al four components
comes up to 0-10. Most of the patients in this study are in a score range of 1-6. In
order to compare with GOLD severity staging, BODE quartiles were made and scores

0-2 were categorised as BODE quartile 1 which had 44 patients. This is the major
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group in this study. 2™ BODE quartile had 36 patients and score ranges from 3-5, 3"
guartile ranges from 6-8 with 29 patients and 4" guartile had 15 patients with scores
of 9 and 10. It is correlated with mild, moderate, severe and very severe COPD as per
GOLD 2017 guidelines. Though al levels of severity of COPD are found in this
study, most of them were moderate and severe COPD groups as per GOLD
classification and it is mild, moderate and severe COPD patients as per BODE

quartiles.

The study done by Elamparithi et a'® in 250 stable COPD patients had
similar results and BODE quartiles were correlated with COPD severity stages

(GOLD guidelines)

BODE quartiles were compared with MMRC dyspnea scale. Statistically
significant correlation was observed between both the indices. HRQOL in 200 COPD
cases were assessed in one of the studies done by Taghreed et a'® in Tanta, Egypt
which showed a strong positive correlation between BODE index and MMRC scale
similar to the present study. It is aso in co ordinance with the Indian study done by
Venugopaet a™'® which observed a strong correlation between MMRC and BODE

index.

Secondary objective of the present study was to find out the predictive validity
of BODE index to measure HRQOL. St.George Respiratory questionnaire (SGRQ)
and Nottingham Health Profile (NHP)were used as tools to validate BODE index.
SGRQ is a COPD specific questionnaire. A study done by Ferrer® et a in Barcelona,
Spain observed high sensitivity and specificity of SGRQ to measure HRQLI in COPD
cases. Study done by Mullerova et al® in 12043 COPD patients proved that baseline

SGRQ can predict outcome of COPD patients like further hospital admissions,
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exacerbations and quality of life. In this study, significant positive correlation was

observed between SGRQ and MMRC scale which was similar to the present study.

Nottingham Health Profile (NHP) is useful to know the quality of life. In the
present study, NHP was found to have moderate correlation with MMRC scale. This

isin correlation with the study donein Alonso et al***.

Secondary objective of the present study was to validate BODE index with
SGRQ and NHP. Pearson correlation coefficient analysis was done to know the
association between BODE index and HRQOL. Symptom score, activity score and
impact score of SGRQ were observed to be moderately and positively correlated with
BODE index. Total SGRQ score was strongly and positively correlated with BODE
index. A study done by Amoros et a*, in 67 COPD patientsin Spain found moderate
positive correlation between individual SGRQ component scores and total score
which is in co ordinance with this study. A study done in 97 COPD patients by
Shrikar Tripathi et a™? in UP, India also found to have a moderate positive

correlation between all SGRQ scores and BODE index.

Studies done by Sarkar et a™* and Nonato et d** concluded that BODE index
had very strong correlation with SGRQ total score, impact score and activity score but
it had a moderate correlation with symptom domain unlike this study. Although
positive correlation is seen in al the studies, level of correlation varied in various

studies.

Performing secondary anaysis ie Univariate regression analysis was done in
between individual and total score of SGRQ and BODE index. Symptom score had

46.5% correlation, activity score had 41.3% correlation, impact score had 37.4%
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Discussion

correlation with BODE index. Psychological and socia impact of the disease appears
to be least predicted by BODE index. Total SGRQ score in univariate regression
analysis showed 48.7% predictive validity of BODE index which is in co ordinance
with the results of a Spanish study done by Amoros et a®, which had a correlation of
46.1% among BODE index and SGRQ. Unlike our study, their study had a very low
correlation between symptom score and activity score with BODE index 19.5% and
30.7% respectively. On a whole, BODE index can predict HRQOL by 54.2% in
comparison to SGRQ which was predicted by multivariate regression analysis

(minimal errorsin comparison to univariate analysis)

Study done by Taghreed et a® in 200 stable COPD patients showed that
FEV1, MMRC, GOLD staging, IHD, exacerbations per year and 6MWD were the best
predictors of impaired HRQOL that is, a prediction of 81.6% and BODE index had
significant correlation with a less r? value. Although findings of activity score
correlation are in consistency with our study, total score result is not in consistency

with our study.

Pearson correlation coefficient analysis was done in between BODE index and
each component of NHP. Moderate positive correlation is found in between
components like energy level, pain, emotional reaction, sleep, socia isolation and
BODE index. Univariate regression analysis was done to know the level of
correlation. BODE index can predict energy level up to 23.8% in comparison to NHP.
It can predict pain up to 33.3%, emotional reaction up to 17.8%, sleep up to 17.7%,
socia isolation up to 19.7% and physical ability up to 12.4% which is very low. But
in multivariate regression analysis, BODE index had a predictive validity of 61.1% in

comparison to NHP. Hence it shows overal HRQOL is well predicted with BODE
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index athough individual components had no much validity. In the present study
done by Amoros et a,*® correlation was found between NHP total score, physical
ability and energy level. Other components (pain, sleep, socia isolation, emotiona
reaction) had no correlation with BODE index unlike our study. In their study, BODE
index had only 14.8% validity unlike our study which had 61.1% vaidity in
comparison to NHP. Although, low validity of individua components shows

similarity with their study.

Strengths of the study :

This study was a cross sectional study and included all stable COPD

patients who visited OPD of atertiary care centrein one year.

The study used a structured analytical tool for measuring health related of

lifein COPD patients

This is one among the few studies done to predict health related quality of
life using BODE index. Limited data was available about predictive

validity of BODE index

Thisisthefirst of its kind to compare BODE index with genera quality of

life questionnaire that is Nottingham Health Profile.

Page 79



Discussion

Limitations of the study :

The samples were selected from a single centre.

The sample size of 124 is not adequate enough to highlight the importance

of BODE index as a measure of HRQOL.

Since SGRQ was a long, self administered questionnaire, it was difficult
to be administered in OPD and most of the times; it was taken on

interview basis.

Most of the questions in SGRQ scale were not suitable in Indian scenario,
especialy in our setup, like playing golf, swimming on regular basis etc
which might have created biased results and this requires to be customised

for Indian patients.

Since missing data doesn’t give results in SGRQ excel sheet, such
guestions had to be replaced by questions apt for Indian scenario which is

not validated by any study. This might have created bias in the results.
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Conclusion

CONCLUSIONS:

BODE index is asimple yet a powerful predictor of HRQOL in stable COPD

patients.

Increased score will result in poor HRQOL in stable COPD patients.

It is simple to apply unlike SGRQ and other lengthy scales.

It gives both subjective and objective evaluation of the disease.

It helps the clinicians to predict HRQOL in patients so as to modify treatment

and counsel them accordingly.

Quality of life as a measurement of disease increases and compliments the
clinical staging of disease, adding data to the psychological and socia well

being of these patients at different stages.
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Summary

SUMMARY

A total of 155 COPD cases were initially analysed for inclusion in the study.
After selection criteria, 124 patients were included in the study to measure
HRQOL by BODE index and its validity was checked by comparing it with
SGRQ and NHP scales.

The study cohort had 80 males (64.5%) and 44 females (35.5%) with a mean
age of 67.37+7.93 years and mean predicted FEV 1 % of 52.04+15.57.
Demographic data, clinical examination, PFT, BMWT and oral questionnaires
regarding SGRQ and NHP were taken in all the patients in the same order on
the same day.

After measuring BMI, Obstruction of airways (FEV1) by PFT, breathlessness
by MMRC grading and exercise capacity by 6MWT, BODE index was
calcul ated.

BODE score ranges from 0-10. Then BODE quartiles were made.

Most of the patients in study group belonged to moderate to severe COPD
groups as per GOLD COPD staging and BODE quartiles correlated with
GOLD severity staging.

BODE index was found to have positive correlation with number of
hospitalisations, MMRC grading system and a strong negative correlation is
observed with BMI and FEV ;.

Smoking didn’t affect HRQOL of COPD cases.

A strong correlation was observed between MMRC grading, SGRQ scoring

system and NHP scale.
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Summary

Strong positive correlation was observed between BODE index and SGRQ
total score.

Moderate positive correlation was observed in between BODE index and
individual components of SGRQ scale ie, symptom score, activity score and
impact score.

Moderate positive correlation was observed between BODE index and NHP
components i.e. pain, energy level, emotiona reaction, sleep, socia isolation
and physical ability.

Univariate regression analysis was done to measure the validity of BODE
index. It was found that BODE index had 46.5% validity as compared to
symptom score of SGRQ, 41.3% in comparison to activity score and 37.4% in
comparison to impact score.

Multivariate analysis showed that BODE index had 54.2% validity as
compared to SGRQ scale.

Univariate regression anaysis was done in between BODE index and NHP
scale. BODE index was 23.8% valid in comparison with energy level
component, 33.3% valid in comparison with pain component, 17.8% valid in
comparison with emotional reaction component, 17.7% valid in comparison
with sleep component, 19.7% valid in comparison with social isolation
component and 12.4% valid in comparison with physical ability component.
Multivariate regression analysis showed that BODE index had 61.6% validity

as compared to NHP scale.
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ANNEXURE -1

INFORMED CONSENT

HEALTH RELATED QUALITY OF LIFE IN STABLE COPD PATIENTSBY
BODE INDEX : A ONE YEAR HOSPITAL BASED CROSS SECTIONAL

STUDY

Objective and purpose of the study :

Y ou are being asked to enrall in this study as you are eligible for this study. All
stable COPD patients >40 years of age will be included in this study. During this study,
patients will be asked questions regarding their presenting complaints and they are
supposed to answer to the best of their knowledge. The principa investigator of the

study is Dr.Errabelli Harshini under the guidance of Dr.Gagjanan S Gaude (Guide)

The purpose of this study is to study Health related quality of life in stable
COPD patients and to find the predictive validity of BODE index. COPD is a chronic
airway disease with subjective and objective manifestations and BODE index is a new
multidimensional scoring system which can assess both subjective and objective
manifestations of patient unlike spirometry which assess objective manifestations
alone. Hence it is used to assess Health related quality of lifein COPD patients and as

itisanew index, itsvalidity is aso checked in this study.

Proceedure:

Patients whose symptoms are suggestive of COPD or diagnosed cases of COPD

attending the outpatient clinic of KLE’s Dr.Prabhakar Kore Hospital and MRC will be
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subjected to detailed history taking, clinical examination followed by BODE index

application.

BODE index contains 4 components. They are:

1. Body Mass Index which is measured by knowing height and weight.

2. Airflow obstruction will be measured using spirometry which is being
performed 15 minutes after inhalation of 400 mcg salbutamol according to ATS
guidelines.

3. Dyspneabeing measured with the help of MMRC dyspnea grading

4. Exercise capacity is tested by performing the best of two 6minute walk tests

performed with a gap of 30 minutesinterval.

All patients will undergo clinical examination, lung function tests and oral
guestionnaire on the same day. Within the same session, the clinical, social and
demographic data will be collected and lung function tests along with 6 minute walk

test will be performed.

All questionnaires will be completed in the same order : SGRQ questionnaire which
contains 3 components in 2 parts, NHP questionnaire which has 45 questionsin 2 parts,
MMRC scale and BMI calculation will be done. Finally BODE index scoring will be

done.

Risks and Ben€fits:

There will be no risks and benefits involved. During the period of study, the existence
or development of any significant findings in terms of respiratory illness will be

informed to you/your relative as well as the parent consultant for the appropriate action.
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Alternative:

Taking part in this study is voluntary. You may choose not to take part in this study or
if you decide to take part now, you can later change your mind and withdraw from the
study. Your decision will not change the present or future health care or other services
that you receive. The study doctor or sponsor may terminate your participation in this

study anytime.

Privacy and confidentiality :

All information collected about you during the course of this study will be kept
confidential to the extent permitted by law. The code numbers will identify you in this
research record. Information from this study will be published but your identity will be
confidential in any publication. No information about you or information provided by
you during the research will be disclosed to others without your written permission

except :

1. Inemergency to protect your rights and welfare

2. If required by law.

Institution/Sponsor’s policy :

Does not apply to this research.

Financial incentivesfor participation :

Y ou will not be paid/offered any gifts/incentives for participating in this study.
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Compensation :

In the event of any adverse effects related to the study, treatment will be made
available through KLES Hospital and MRC, Belgaum. There is no compensation or
payment for such medical treatment by law. For any further queries you may contact
Dr.Harshini Errabelli , PG in Depatment of Respiratory Medicine. Ph. No.

8722865205

Authorization to publish results:

The results of this study would be forwarded to KLE Academy of Higher Education,
Belgaum as a part of requirement towards the completion of MD degree, review and

publishing.

Questions:

In case you have any questions related to the study, in future or in case of study related

injury or illness, you can contact :

Dr.Harshini Errabelli, PG in Department of Respiratory Medicine, KLE’S
Dr.Prabhakar Kore Hospital and MRC. Ph.No. 8722865205

Dr.Gganan S Gaude, Professor and Head, Department of Respiratory
Medicine, KLE’S Dr.Prabhakar Kore Hospital and MRC, Belgaum.
Ph.N0.0831 2551376

If you have any queries about your rights as a subject, you may call
Dr.RoopaBellad, Professor, Department of Paediatrics, Chairman of JN
Medical College, Institutional Ethical Committee of Human Subjects Research,

Ph.no. 9448863866 at Jawaharla Nehru Medical College, Belgaum.
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CONSENT STATEMENT

| voluntarily agree to take part in this study by signing below. | may withdraw
at any time. | am not giving up any legal rights by signing this form. My signature
below indicates that | have read or it has been read to me, this entire consent form and

have had all my questions answered.

In case of any queries during the study or in future you may contact following person.

Principal investigator :

Name of the participant

Name of the witness :

Name of the investigator

Name of the Guide

Date

Place

Address
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ANNEXURE |- PROFORMA

Name

Age

Sex

Occupation

Chief complaints

Cough / Breathlessness/ Chest pain / Pain abdomen

Other symptoms

MMRC grading of breathlessness

Past history :

K/C/O COPD for years
No.of Hospitalizations :
History of Diabetes Méllitus/ Hypertension / Asthma/ Tuberculosis

Other Comorbidities

Personal History :

Smoking / Alcohol / Tobacco chewer
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General Physical Examination

Height : Weight : BMI :

Pulserate: BP: RR: SpO;

Pallor / Icterus / Cyanosis/ Clubbing / Pedal edema/ Lymphadenopathy / Koilonychia

Systemic Examination

Respiratory System

Other Systems

PFT

FEV1/FVC

FEV 1% predicted :

FVC % predicted :

6MWD
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Nottingham Health Profile
Nottingham Iealth Profile

Overview:

The Nottingham Health Prolile is intended Lor primary health care, 10 provide a briel indication ol a patient's perceived
emotional, social and physical health problems.

Breakdown of questionaire

(1) Part I: 38 questions in 6 subareas, with each question assigned a weighted value: the sum of all weighted values
in a given subarea adds up to 100

« energy level (EL): 3
* pain (P): 8
» emotional reaction (ER): 9
ssleep (S): 5
« social isolation (SI): 5
« phvsical abilities (PA): &
(2) Part IL: 7 lile arcas allected
Completing questionaire
« each question answered "Yes" or "No"
= important that all questions are answered

« if the patient is not sure whether to say "yes’ or "'no” to a problem, s’he are instructed to answer the one more true
at that time.

Part [

Question Yes No Secrion Weight
I'm tired all the time. EL 39.20
I have pain at night. P 12.91
Things are getting me down. ER 10.47
[ have unbearable pain. P 19.74
I take pills to help me sleep. I S 22.37
I've forgotten what it's like to enjoy myself. LR 9.31
I'm feeling on edge. ER 7.22
I find it painful to change position. P 9.99
I feel lonely. I 51 22.01

file:///Cl|/algoritmo/Nottingham Health Profile.ntm (1 di 3) [30/04/2001 12.52.3€]

Page 105



Annexure-11

Nottirigham Health Profile

I cam walk aboul only indoors. PA 11.54
T find it hard 1o hen. PA 10.57
Everything is an effort, EL 36.80
I'm waking up in the early hours of the morning. 5 12.57
I'm unable to walk at all. PA 21.30
I'm finding it hard to make contact with people. Sl 19.36
Question Yes No Section Weight
The days seem to drag. ER 7.08
[ have trouble getting up and down stairs and steps. PA 10.79
T find it hard o veach Tor things. PA 9.30
Ty in pain when T walk. P 11.22
[ lose my temper easily these days. ER 9.76
I feel there is nobody that I am close fo. SI 20.13
I lie awake for most of the night. S 27.26
I feel as if I'm losing control. ER 13.99
I'm in pain when I'm standing. P 8.96
T find it hard (o get dressed by mysell. PA 12.61
T soon run oul o energy. Fl. 24.00
I find it hard to stand for long (e.g.. at the kitchen PA 11.20
sink, waiting in a line).

I'm in constant pain B 20.86
It takes me a long time to get to sleep. S 16.10
I feel | am a burden to peaple. b 22.53
Waorry is keeping me awake al night. ER 13.95
[ leel thal lile is not worth living. ER 16.21

Page 106



Annexure-11

MNottingham Hea'th Profilz

| sleep badlv at night. 8 21.70

I'm finding it hard to get along with people, b | 15.97

| need help o walk abour outside (e.g., a walking PA 12.69

aitl or someone la supporl me).

I'm in pain when going up or down stairs. 5 5.83

I wake up feeling depressed. LR 12.01

I'm in pain when I'm sitting. P 10.49
Part T1

Is your persent state of health causing problems Yes No

with your:

Work?

(that is, paid employment)

Looking alter the home?

(cleaning & vooking, repairs, odd jobs around the
home, ele.)

Social life?

(going out, seeing friends, going to the movies, etc.)

Home life?

(that is, relationships with other people in your home)

Sex life?

Interests and hobbies?

(sports, arts and eralts, do-it yoursell, olc.)

Vacarions?

(summer or winter vacations, weekends away, etc.)

Interpretation
« number of questions in each section affected

« relative level affected, in which the sum of the relative weights are subtracted from 100%, giving values benween
0 and 1, with 0 indicating poor and 1 good health

Page 107



Annexure-11

PART 1

1)  Over the last year, | have coughed:
Most 80.6

Several 63.2

A few 29.3

Only 28.1

Not 0.0

2) Over the last year, | have brought up phlegm (sputum):
Most 76.8

Several 60.0

Afew 34.0

Only 30.2

Not 0.0

3) Over the last year, | have had shortness of breath:
Most 87.2

Several 71.4

Afew 43.7

Only 35.7

Not 0.0

4) Over the last year, | have had attacks of wheezing:
Most 86.2

Several 71.0

A few 45.6

Only 36.4

Not 0.0

5) During the last year, how many severe or very bad unpleasant attacks of chest
trouble have you had?

More than three 86.7

3 attacks 73.5

2 attacks 60.3

1 attack 44.2

None 0.0

6) How long did the worst attack of chest trouble last?
a week or more 89.7

3 or more days 73.5

1 or 2 days 58.8

less than a day 419

7) Over the last year, in an average week, how many good days (with little chest
trouble) have you had?

None 93.3

1or2 76.6

3or4 615

nearly every day 15.4
every day 0.0
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8) If you have a wheeze, is it worse in the morning?
No 0.0
Yes 62.0

PART 2

9) How would you describe your chest condition?
The most important problem | have 83 .2

Causes me quite a lot of problems 82.5

Causes me a few problems 34.6

Causes no problem 0.0

10)  If you have ever had paid employment?
My chest trouble made me stop work 88.9
My chest trouble interferes with my work or made me change my work  77.6

My chest trouble does not affect my work 0.0

11) Questions about what activities usually make you feel breathless.
Sitting or lying still 90.6

Getting washed or dressed 82.8

Walking around the home 80.2

Walking outside on the level 81.4

Walking up a flight of stairs 76.1

Walking up hills 75.1

Playing sports or games 721

12) More questions about your cough and breathlessness.
My cough hurts 81.1

My cough makes me tired 79.1

| get breathless when | talk 84.5

| get breathless when | bend over 76.8

My cough or breathing disturbs my sleep 87.9

| get exhausted easily 84.0

13) Questions about other effects your chest trouble may have on you.
My cough or breathing is embarrassing in public 74.1
My chest trouble is a nuisance to my family, friends or neighbours 79.1

| get afraid or panic when | cannot get my breath 87.7
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| feel that | am not in control of my chest problem 20.1
| do not expect my chest to get any better 32.3

| have become frail or an invalid because of my chest 89.9
Exercise is not safe for me 75.7

Everything seems too much of an effort §4.5

14) Questions about your medication.

My medication does not help me very much 88.2

| get embarrassed using my medication in public 53.9

| have unpleasant side effects from my medication 81.1

My medication interferes with my life a lot 70.3

15)  Questions about how activities may be affected by your breathing.
| take a long time to get washed or dressed 74.2

| cannot take a bath or shower, or | take a long time 81.0

| walk more slowly than other people, or | stop for rests 71.7

Jobs such as housework take a long time, or | have to stop for rests 70.6

If I walk up one flight of stairs, | have to go slowly or stop 71.6

If | hurry or walk fast, | have to stop or slow down 72.3

My breathing makes it difficult to do things such as walk up hills, carry things up stairs, light
gardening such as weeding, dance, play bowls or play golf 74.5

My breathing makes it difficult to do things such as carry heavy loads, dig the garden or
shovel snow, jog or walk at 5 miles per hour, play tennis or swim 71.4

My breathing makes it difficult to do things such as very heavy manual work, run, cycle,
swim fast or play competitive sporis 63.5
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16) We would like to know how your chest trouble usually affects your daily life.
| cannot play sports or games 64.8

| cannot go out for entertainment or recreation 79.8

| cannot go out of the house to do the shopping 81.0

| cannot do housework 79.1

| cannot move far from my bed or chair 94.0

17) Tick the statement which you think best describes how your chest affects you.

It does not stop me doing anything | would like to do 0.0 It stops me doing one or two things |
would like to do 42.0

It stops me doing most of the things | would like to do 84 2
It stops me doing everything | would like to do 96.7
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ANNEXURE-II1-ETHICAL CLEARANCE LETTER

i 1 K.LEUNIVERSITY'S
& ¥ : JAWAHARLAL NEHRU MEDICAL COLLEG E,
e NEHRUNAGAR, BELAGAVI-390010 (KARNATAKA-INDIA)
(Accredited *A’ Grade by NAAQ)

Websiter htpwww_nimc.edu Phone: (+91-(0)831 Office : 2471350
E-Mail v iy i - Principal: 2471701
Fax No. +91 (0)831 2470759

Ref: MDC/DOMIE/ 65 Date: 22/11/2017
To

REG NO. BR0117002

Sub: Institutional Ethical Clearance for the study.

With referenee (o the above, we wish to inform you that your proposed research project titled
“HEALTH RELATED QUALITY OF LIFE IN STABLE COPD PATIENTS BY BODE
INDEX: A ONE YEAR HOSPITAL BASED CROSS SECTIONAL STU DY?, is ethical and
Justifiable. The proposed research project has been cleared by the INMC Institutional Ethics

Committee on Human Subjects Research.

Ak

(Dr. Arathi Darshan) (Dr. Roopa M Bellad)
Member Secretary Chairman,
INMC Institutional Ethies Committee INMC Institutional Ethics Committee
on Human Subjects Research, on Human Subjects Research,
J.N.Medical College. Belagavi. J.N.Medical College, Belagavi.
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ANNEXURE IV - PHOTOGRAPHS

Photograph 1.Spirometer

Page 113



Annexure-VI

ANNEXURE-VI

KEY TO MASTER CHART

DM - Diabtes Mellitus

HTN - Hypertension

HT - Height

WT -  Weight

BMI - Body Mass Index

PR - Pulse Rate

BP - Blood Pressure

RS - Respiratory System

SpO, — Saturation of oxygen

FVL - Ratio of Forced expiratory volumein 1 second and Forced Vital
Capacity

FEV, - Forced expiratory volume in 1 second
FvC - Forced Vital Capacity

FEV % Forced expiratory volume in 1 second predicted percentage

FVC %- Forced Vital Capacity percentage predicted
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6MWT — 6 Minute Walk Test

NHP1 - Nottingham Health Profile section 1 score
EL - Energy Level

P - Pain

ER - Energy Level

S - Sleep

Sl - Social Isolation

PA - Physical Ability

NHP2 - Nottingham Health Profile section 2 score
BODE - Total BODE index score
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