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ABSTRACT

Chronic Obstructive Pulmonary Disease (COPD) is a preventable burden on international
health with unavoidable risk factor in the form of smoking. Smoking cessation plays a major
role in the morbidity and mortality of COPD. Determining factors that influence smoking
cessation thus plays a huge role in establishing successful smoking cessation and reducing
morbidity and mortality associated with COPD.

Objectives

Cross sectional survey of patients with COPD at the Helen Joseph Hospital, conducted
between June and August 2018. Questionnaires were given to the patients in a confidential
manner, where details like whether they were still smoking or not and the number of years
they had been smoking for were interrogated. Determinants such socio-economic standing,
highest level of education and symptomatology were amongst the few determinants that were

included in the questionnaire.
Results

Of the 50 respondents, 33 had successfully stopped smoking and 17 were still smoking at the
time they took the questionnaire. We found that 74% of patients (82.3% of smokers and
69.7% of ex-smokers) who took part in the study had severe disease according to their Global
Initiative for Obstructive Lung Disease (GOLD) score. In our study the most significant
finding was the relationship between the socio-economic status and COPD. The majority
(75.8% and 76.6% of current and ex-smokers respectively) were unemployed. We were
unable to demonstrate statistical significance between other well recognized factors that have
been shown to influence smoking cessation (age; level of education and severity of disease)
in our cohort. This may be due to the limited number of patients in our study. We did

demonstrate the benefit of counselling by a doctor, even though this was not significant.
Conclusion

Smoking cessation is an important aspect in the management of COPD and by understanding
these determinants we can reduce the morbidity and mortality associated with COPD. The
significance of a low socio-economic status as highlighted by our study needs to be
considered as a broader public health initiative but counselling by health professionals is an

easier intervention and should be emphasized.
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CHAPTER 1: PROTOCOL WITH EXTENDED LITERATURE REVIEW
Introduction

Chronic Obstructive Pulmonary Disease (COPD) - “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 gasses.” (1)

According to the Global Initiative for Chronic Obstructive Lung Disease, COPD is classified
into four groups (GOLD 1,2,3,4) based on post bronchodilator Forced Expiratory VVolume in
the first second (FEV1) and further into another four groups (GOLD A,B,C,D) based on

symptoms and risk of exacerbation.(1)
Please see tables below where the classifications are illustrated.

Table 1.1 Airflow Limitation in COPD (Global Initiative for Obstructive Lung Disease, 2018,
p29)

Classification of Airflow limitation in COPD (Based on post-bronchodilator FEV1)

GOLD 1 Mild FEV1>80% predicted
GOLD 2 Moderate 50%< FEV1 < 80% predicted
GOLD 3 Severe 30%< FEV1 <50% predicted
GOLD 4 Very Severe FEV1< 30%

Table 1.2 The ABCD assessment tool (Global Initiative for Obstructive Lung Disease, 2018,
p33)

>2 or >1 exacerbation leading D D

to hospitalization

0 or 1 exacerbation (not A B

leading to hospitalization)




MRC 0 -1*

MRC >/=2*

Table 1.3 Modified Medical Research Council (nMRC) Dyspnoea Scale (Global Initiative
for Obstructive Lung Disease, 2018, p29)

Grade Description of Breathlessness

MMRC Grade 0 Breathlessness with strenuous exercise

MMRC Grade 1 Breathlessness when hurrying on level ground
or walking up a slight hill

MMRC Grade 2 Have to stop for breath when walking at own
pace

MMRC Grade 3 Breathlessness after 100m of walking

MMRC Grade 4 Breathlessness on mild functions of daily living

Epidemiology

545 million people in the world suffer from chronic respiratory disease of which the most
prevalent is COPD and Asthma. This number has increased by 39.8% from 1990. (3) In 2017

3,9 million global deaths were due to chronic respiratory diseases. The leading cause of
deaths worldwide were COPD and Asthma in 2017. (3) Sub-Saharan Africa had the lowest

mortality due to chronic respiratory diseases. The epidemiological evidence may however be

underrepresented, due to lack of spirometry which was required previously for diagnosis. The

prevalence of COPD in the Sub-Saharan region is estimated at 11%, with an estimated figure

of 29 million people within this region.(4)

Smoking has been identified as an important risk factor in the development of COPD.

Epidemiological studies have shown that at least 64% of patients with COPD have either

previously smoked or are currently smoking.(5) Smokers are 3-5 times more likely to develop
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COPD than non-smokers. Cigarette smoke contains 4700 constituents that increase the

production of endogenous reactive oxygen species.(6)
Risk Factors for COPD

Multiple risk factors for COPD have been outlined. Understanding the risk factors may help
with reducing disease progression as this is an irreversible disease process.

« Cigarette smoking is probably the most well described risk factor for COPD. The
relationship between smoking and COPD has been considered for the last 50 years,
the British being the first to establish it in a study that followed smokers for 8 years.

They found that susceptible smokers showed a decline in their lung function.(7)

« Smoking both Marijuana and cigarettes together shows an increase in COPD and

symptomatology.(8)

« There are multiple devices which are used in smoking and not just the traditional
cigarette. Different cultures use different ways to smoke tobacco for example the
hookah which has the tobacco smoke go through water before reaching the smokers
lungs. It was previously thought that this device was safer but this was found not to

be true as this may have other additives besides tobacco that may be harmful. (7)

« An association with second hand smoking and development of COPD has been
found with multiple reviews showing that people exposed to second hand smoke

have a 2.5 greater risk of developing COPD than those that have no exposure.(9)

« The concept of biomass fuel exposure is an extremely important one in the South
African setting where 20% of the population lives in informal and traditional
dwellings. This is where cheaper less clean fuels are used such as: wood, animal
dung, fossil coal etc. These fuels are harmful because they release numerous air
pollutants, which results in endogenous reactive oxygen species formation and

airway inflammation and remodeling.(7)

« Genetic factors play a role in the development of COPD. The most readily
described genetic disorder associated with COPD is Alpha 1 Antitrypsin deficiency,
first described in 1963 by Laurell and Erikson. They found an absence of alpha 1

antitrypsin in serum protein electrophoresis. This deficiency is associated with early



onset of COPD and/or liver cirrhosis, and is associated with panacinar

emphysematous changes. (10)

« The following forms of industrial exposure are shown to carry an increased risk for
COPD:

Dust exposure

Animal farming

Crop farming

Chemical Exposure(7)

« Qutdoor Air pollution, mainly from car emissions and industrial pollution have also
been shown to be risk factors for COPD. (7)

« Females seem to be more susceptible to developing COPD than males. Women
with the same degree of disease as men are found to have smoked substantially less
than men.(11)

« Persistent and severe childhood asthma may predispose to development of
COPD.(1)

Biology of Cigarette Smoking

The hallmark of COPD is airflow limitation, and this may be as a result of small airway
disease or emphysema. The airflow limitation is due to mucous accumulation and lung

fibrosis causing airway narrowing. (12)
The pathogenesis of emphysema is based on four processes. See Figurel below.

1. Cigarette smoke exposure interacting with possible genetic host factors - leading to
inflammatory and immune cell activation and recruitment within the terminal air
spaces of the lung (12)

2. These immune cells release proteases and elastolytic substances resulting in damage
of the extracellular matrix of the lung (12)

3. Endothelial and epithelial cell death occurs secondary to free radical exposure from
the cigarette smoke (12)

4. The lung is unable to repair the airway resulting in alveolar wall destruction and air
space enlargement which is characteristic of emphysema as well as chronic bronchitis
(12)



Nicotine addiction is an important factor as 3 million smoking related deaths are reported
annually worldwide. (13) Nicotine, a mediator of addictions, acts on endogenous
acetylcholine receptors (AChRs) found in the nervous system of all vertebrate and
invertebrates. Nicotine has rewarding motivational effects by acting on the Ventral
Tegmental Area (VTA), similar to that of cocaine, alcohol. The major neurotransmitters
implicated in this reward process are Dopamine and Gamma Aminobutyric Acid (GABA).
Dopamine is released from the VTA and sends projections to the nucleus accumbens and the
prefrontal cortex, resulting in the reward effect that cigarette smoking has. Multiple factors
play a role in nicotine addiction and non-dopamine pathways are also implicated in the role

of nicotine addiction. (13)
Smoking Cessation Determinants

Multiple studies have been done in investigating the determinants of smoking cessation in
patients with COPD (14) (15). A retrospective cohort done in Denmark showed multiple

variables that could hinder or improve smoking cessation in these patients. (16)

« Mental Health — Psychiatric illness patients were less likely to stop smoking, this may be

due to the theory that smoking cessation may exacerbate mental illness. (14)

« Low socio-economic status — Lower cessation rates were documented in patients of low
socio-economic standing, this was thought to be due to lack of funds for pharmacological
interventions to assist with cessation. (16)

« Marital Status — Patients who live alone are less likely to stop smoking. (16)

« Unemployment - Patients who were unemployed had a lower incidence of smoking
cessation, this was attributed to the amount of free time individuals had and the

psychological stressors imposed by the status of being unemployed. (16)

« Severity of Disease - Patients with severe COPD were found to have better abstinence

possibly attributable to the functional limitation associated with this stage of disease. (16)

« Level of Education - Education was another determinant. They found that subjects that had
only obtained a high school education smoked more than those that had obtained a

university degree. (16)



« Co-Morbidities — Patients with concomitant malignancy were found to be less likely to
stop smoking than those without malignancy. It is important to note that patients with other

medical diseases were more likely to stop smoking than those that only have COPD. (16)
« Age — Younger patients were more unlikely to quit smoking than older patients. (16)
Benefits of Smoking Cessation

A study from the United Kingdom looked at the effects that smoking cessation had on
patients FEV1 and Computed Tomography Scan changes at baseline, 6 weeks, 12 weeks and
a year after smoking cessation. (17) They showed transient positive changes. These changes
though, stabilized by 1 year post smoking cessation. The study showed that smoking
cessation combined with pharmacological management could improve presence of

micronodular disease further.(17)

In the Lung Health Study (LHS), patients with mild to moderate COPD were evaluated. The
patients who had successfully quit were in one arm, those who intermittently quit were in the
second arm and those who had not quit were in the third arm. Those who had quit showed
reduction in morbidity (in the form of recurrent lower respiratory tract infections),
improvement in their FEV1 and reduction in all-cause mortality. (18) The benefits of
smoking cessation include a reduction in mortality. It has been reported that smokers die 13
to 14 years earlier than non-smokers. Causes of mortality equal that of non-smokers within
15 years of smoking cessation. One of the downsides of smoking cessation is the associated
weight gain. Patients that stop smoking have an average weight gain of 5 kg within the 1st
year of stopping. In the LHS the authors concluded that the health benefits of smoking

cessation outweigh the risk of weight gain. (18)
Smoking Cessation Methods

Multiple modalities are used in order to assist with smoking cessation. They can be grouped

into pharmacological and non-pharmacological methods.

Non-pharmacological measures include public health measures such as, tobacco taxes, bans
on advertising and bans on smoking in public areas. These steps have all shown some
reduction in smoking. The European regions have shown the lowest increase in the
prevalence of COPD between 1990 and 2010. This figure has been attributable to the
intensive public health campaigns that these countries have implemented. (19) These methods

are growing in favor in South Africa as a smoking ban is currently being reviewed in the



South African National Assembly. Supportive efforts are another form of non-
pharmacological interventions. This includes educational, motivational and behavioral

interventions.

Spontaneous smoking cessation rates annually are 3-5 %, but with health professional advice
this rate can be increased to 5.5-7.5%. (20) Motivational strategies have shown some
benefit. A method of counselling called the 5 As and 5 Rs is a standardized method being

widely used for smoking cessation. (see table below)(20)

Table 1.4 The 5 As and 5 Rs of smoking cessation (African tobacco smoking

cessation clinical practice guideline, SAMJ, 2013)

The 5 As and 5 Rs smoking cessation strategy

Ask Enquire about smoking status
Advise Firmly urge smokers to quit
Assess Determine willingness to quit
Assist Counsel as per 5 Rs.

Start Pharmacotherapy

Arrange Follow up by phone or office visit

Relevance Patient to indicate why quitting is

personally relevant

Risks Identify negative consequences of

tobacco use

Rewards Identify benefits to smoking cessation

Roadblocks Identify Barriers to quitting




The 5 As and 5 Rs smoking cessation strategy

Repetition

Apply the 5 Rs again with relapsed and

unmotivated patients

Pharmacological approaches can assist in smoking cessation. Two classes of

pharmacotherapy have been approved for this: namely Nicotine Replacement Therapy (NRT)

and drugs that reduce addiction namely Buproprion and Varenicline.

« NRT is aimed at reducing withdrawal symptoms in patients with nicotine addiction. It

may be used alone or in combination with bupropion. It has been found to be

effective, however 1 in 4 smokers will relapse within 4 years. (17) NRT comes in

multiple forms (gum, lozenges, nasal spray) and pricing is similar to that spent on

cigarettes, making it affordable. (19) The NRT can be titrated to symptom severity.

(20)

« Bupropion is a dopamine, serotonin and norepinephrine reuptake blocker. It assists

with the depressive symptoms that occur with smoking cessation. Bupropian mono-

therapy has been found to be comparable to NRT mono therapy and superior to

placebo in smoking cessation trials. (17) It may also be used in conjunction with

NRT. (18) Buproprion is the drug of choice in the management of post cessation

depression and weight gain. It is however contraindicated in patients with seizure

disorders or with a high risk of seizures. Also, it is advisable that this drug not be

used in patients with bipolar mood disorder as the anti-depressant effect will then

unmask mania. (19) The dosing of Bupropion in smoking cessation is 150mg twice a
day for 7 to 12 weeks. (20)

« Varenicline, first discovered during World War 2 is an alphadbeta2 nicotine receptor

agonist-antagonist. It causes dopamine release which leads to less craving. Varenicline

currently has a boxed warning for adverse psychiatric effects such as depression,

worsening of schizophrenia, to name a few. (19)

In the face of limited local data we set out to determine the factors that affect smoking

cessation in patients with COPD.




Study Objectives

Overall objective
To determine the factors that affect smoking cessation in patients with COPD

Specific aims

1. To investigate the proportion of patients that have quit smoking after a diagnosis of
COPD (secondary to smoking) has been confirmed.

2.To describe the demographic, health and smoking related factors that determine
smoking cessation in patients with COPD secondary to smoking

Methods

We will conduct a cross sectional study at the Helen Joseph Hospital. This hospital consists
of 21 inpatient wards and functions as a referral hospital and provides tertiary services to the
west of Johannesburg and parts of the neighboring North West province.

The patients will be approached during their out-patient clinic visit where a written consent
will be sought from them before proceeding to interview them. Relevant data will be

extracted from the respiratory clinic files following their out-patient visit.

Data will be collected over a four month period. We estimate that 300 patients will be

evaluated during this period.

Study Populations
All patients with a diagnosis of COPD (based on spirometry and a history of smoking)

attending the out-patient Respiratory clinic at the Helen Joseph Hospital

Inclusion Criteria:

Smoking history

Proven COPD by lung function testing

Adult Patients (>18years)

Patients who have had any smoking exposure

Exclusion Criteria

Patients who do not consent



Data Analysis

Data will be put into GraphPad Instat, a commercial statistics software, for cleaning and

identification of inconsistencies. Proportions will be represented with percentages and means

with Standard deviations. A chi square test will be used to analyse associations between

smoking cessation patient characteristics.

Ethics

Ethics approval will be applied for from the Human Research Ethics Committee. Consent

will be obtained from all subjects involved in the study. The management staff of the

hospital will be approached for consent and ethical approval. All questionnaires will have a

code and no use of names will occur in order to protect the confidentiality of the subjects

Gantt Chart
Aug Sep Oct Nov |[Dec Jan |Feb |Mar |Apr [May Jun July Aug |Sep
literature
review
Protocl

Preparation

Protocol

assessment

Ethics

application

Collecting
Data

Data
Analysis
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Writing up

Budget
Printing R5000
Transport R3000
Limitations

Nicotine assays are unavailable in out setting due to financial constraints.
The sample size may be smaller than anticipated, depending on the clinic attendees during the

designated period.
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ABSTRACT

Chronic Obstructive Pulmonary Disease (COPD) is a preventable burden on international
health with unavoidable risk factor in the form of smoking. Smoking cessation plays a major
role in the morbidity and mortality of COPD. Determining factors that influence smoking
cessation thus plays a huge role in establishing successful smoking cessation and reducing
morbidity and mortality associated with COPD.

Objectives

Cross sectional survey of patients with COPD at the Helen Joseph Hospital, conducted
between June and August 2018. Questionnaires were given to the patients in a confidential
manner, where details like whether they were still smoking or not and the number of years
they had been smoking for were interrogated. Determinants such socio-economic standing,
highest level of education and symptomatology were amongst the few determinants that were

included in the questionnaire.
Results

Of the 50 respondents, 33 had successfully stopped smoking and 17 were still smoking at the
time they took the questionnaire. We found that 74% of patients (82.3% of smokers and
69.7% of ex-smokers) who took part in the study had severe disease according to their Global
Initiative for Obstructive Lung Disease (GOLD) score. In our study the most significant
finding was the relationship between the socio-economic status and COPD. The majority
(75.8% and 76.6% of current and ex-smokers respectively) were unemployed. We were
unable to demonstrate statistical significance between other well recognized factors that have
been shown to influence smoking cessation (age; level of education and severity of disease)
in our cohort. This may be due to the limited number of patients in our study. We did

demonstrate the benefit of counselling by a doctor, even though this was not significant.
Conclusion

Smoking cessation is an important aspect in the management of COPD and by understanding
these determinants we can reduce the morbidity and mortality associated with COPD. The
significance of a low socio-economic status as highlighted by our study needs to be
considered as a broader public health initiative but counselling by health professionals is an

easier intervention and should be emphasized.
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Chapter 2: Submissible Article

Introduction

Chronic Obstructive Pulmonary Disease (COPD) is a common, preventable, and treatable
disease that is characterized by persistent respiratory symptoms and airflow limitation. This
limitation is due to airway and/ or alveolar abnormalities usually caused by significant
exposure to noxious particles or gases.(1) In 2005, three million people died from COPD
making it the fifth leading cause of death in the world.(2)

In the period between 1990 and 2010 there has been a significant documented increase in the
number of patients with COPD in Africa.(3) The epidemiological evidence may however be
underrepresented, due to limited availability of spirometry which was previously required for
diagnosis. The prevalence of COPD in the Sub-Saharan region is estimated at 11%, with an

estimated 29 million people affected within this region.(4)

Smoking is the foremost modifiable risk factor and smoking cessation is the main
intervention shown to modify the course of COPD.(5) Cigarette smoke contains 4700
constituents that increase the production of endogenous reactive species which predispose to
the development of COPD.(6) Smokers are 3-5 times more likely to develop COPD than non-
smokers. Epidemiological studies have shown that at least 64% of patients with COPD have

either smoked or are currently smoking. (7)

The benefits of smoking cessation have been well documented. In the Lung Health Study
(LHS), patients who had quit smoking showed reduction in morbidity (in the form of
recurrent lower respiratory tract infections), improvement in their Forced Expiratory Volume
in 1 second (FEV1) and reduction in all-cause mortality.(8) Mortality rates equal those of
non-smokers within 15 years of smoking cessation. Smoking cessation also decreases the risk
of developing the co-morbidities associated with smoking and COPD such as cardiovascular
disease and malignancies (both lung and non- lung). These findings emphasize the

importance of encouraging patients with COPD to stop smoking.(9)

Multiple modalities are used to assist with smoking cessation. It has been shown that the
combination of pharmacological and non-pharmacological interventions improve outcomes.
(10) Two classes of pharmacotherapy have been approved for assistance in smoking

cessation. They are classified into nicotine replacement therapy (NRT) and drugs that reduce
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addiction, namely, Buproprion and Varenicline. These drugs are unavailable in the South
African state sector. Non-pharmacological measures include public health measures such as,
tobacco taxes, ban on advertising, and ban on smoking in public areas, all of which have
shown some reduction in smoking.(11) These methods are growing in favour in South
Africa.(12) Supportive efforts are an additional form of non-pharmacological interventions.
These include educational, motivational, and behavioral interventions. Motivational strategies
have shown some benefit. A method of counselling called the 5 As and 5 Rs is a standardised
method widely used for smoking cessation.(13) Spontaneous smoking cessation rates
annually are 3-5 % but with health professional advice this rate can be increased to 5.5-
7.5%.(14)

Numerous studies have been done to investigate the determinants of smoking cessation in
patients with COPD. A retrospective study done in Denmark showed multiple variables that
could hinder or improve smoking cessation in these patients. These included, mental health,

low socio-economic status, unemployment, severity of disease and level of education.(15)

Smoking pervasiveness is higher in deprived populations and smokers from these
communities could face an increased risk for the deleterious effects of tobacco. Smoking
cessation is less likely in persons of lower socioeconomic standing and their attempts to quit
are not as successful. Possible reasons cited in the literature include poor social support,
decreased motivation, worse addiction to tobacco, higher risk of defaulting pharmacotherapy
and counselling sessions and targeted marketing by the tobacco industry.(16) A previous
South African study identified female gender, increased age, a higher number of cigarettes
smoked per day, a smoke-free home, recognition that cigarettes cause harm and previous

alcohol dependence increased cessation success. (15)

In this study we analyzed determinants of smoking cessation in patients with COPD at the
Helen Joseph Hospital. We determined the number of patients who had quit after a diagnosis
of COPD and describe the demographic, health and smoking related factors that determine
smoking cessation in patients with COPD. This study was approved by the Human Research
Ethics Committee (Medical) University of the Witwatersrand (Appendix A;Approval
M180635)
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Methods

We conducted a cross sectional study at the Helen Joseph Hospital. This hospital consists of
21 inpatient wards and functions as a referral hospital. It provides tertiary services to the
west of Johannesburg and parts of the neighboring North West province. Patients were
approached either during their out-patient clinic visits or during their admission. They were
interviewed, and the researcher completed the questionnaire. Relevant data was extracted

from the respiratory clinic files and inpatient files.

Data was collected over a 3month period, between June 2018 and August 2018. Fifty patients
agreed to participate in the study.

Study Population

All patients with a diagnosis of COPD (based on spirometry and a history of symptoms
according to the GOLD classification) at the Helen Joseph Hospital. Patients were included if
they had a history of smoking, diagnosed COPD on symptoms or spirometry and were 18

years or older. They were excluded if they did not consent to participation in the study.
Data Analysis

Data was entered into GraphPad Instat, a commercial statistics software. Proportions were
represented with percentages and means with standard deviations. A chi square test was used

to analyze associations between smoking cessation and patient characteristics.
Results

The cohort was made up of 50 respondents. The group was divided into those who continued
to smoke (Smokers) versus those that had ceased to smoke (Ex-smokers). The results
revealed that most of the respondents i.e. 33 (66%) had stopped smoking while 17 (34%) of
were still smoking. Chi square tests were conducted to assess whether there was an
association between smoking and the other variables such as age, economic status, level of

education to name a few. The results are summarised below.
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Age

Current

Employment

Highest level

of education

Annual
household

income

30-65 years
old

>65

Yes

No

No Tertiary
Education
Tertiary
Education

No income

R1-R 19200

R 19 201 -
307 200
R 307 201

and above

Table 1 Socio-demographic Data

Smokers
14 (82%)

3 (17.6%)
4 (23.5%)
13 (76.5%)
17 (100%)

0 (0%)
6 (35.3%)
8 (47.1%)

1 (5.9%)

2 (11.8%)

Ex-smokers

22 (66%)

11 (33.3%)
8 (24.2%)

25 (75.8%)
28 (84.4%)

5 (15.2%)
2 (6.1%)
27 (81.8%)

2 (6.1%)

2 (6.1%)

Table 2 Smoking History

Total
36 (72%)

14 (28%)
12 (24%)
38 (76%)
45 (90%)

5 (10%)
8 (16%)
35 (70%)

3 (6%)

4 (8%)

Smokers Ex-smokers Total

No of cigarettes/day currently or

previously

No. of years smoking/

previously smoked

Pack year history

<15
215

>10

<10

5-10
210

11

[e)

19

12
21

I~

25

P-value

0.327

1.000

0.112

0.039

P-value

1.00

0.285

0.079



Initial COPD <5 years
diagnosis
5-10 years
>10 years

Perception of Yes
COPD as a No
problem

No. of <1
admissions in

the past year
(COPD

related)

25
20
15

10

: =

GOLD A

Table 3 COPD History

Smokers
Yes
13 (76.5%)

1 (5.9%)

3 (17.6%)
13 (76.5%)
4 (23.5%)

12 (70.6%)

5 (29.4%)

Ex smokers
No
18 (54.5%)

12 (36.4%)
3 (9.1%)

20 (60.6%)

13 (39.4%)

GOLD Classification

GOLD B

GOLD C

B Ex-Smoker ® Smoker

Total P Value

31 (62%) 0.062

13 (26%)
6 (12%)
13 (76.5%)
4 (23.5%)

32 (64%) 0.548

18 (36%)

GOLDD

Figure 1 — GOLD Classification of patients
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Dyspnoea

Scale

GOLD

Classification

Associated
chronic

illnesses

Current/prev
ious mental

illness?

Table 4 Activity Level and GOLD Classification

Walking
<100m
Stop when
walking on
level ground
Daily
activities
Minimal
exercise or
going up an
incline
GOLD A
GOLDB
GOLDC
GOLD D

Cardiovascular
disease alone
Cardiovascular
& other diseases
Endocrine
Disease

HIV

Musculoskeletal
Disease

None
Yes

No

Smokers
8 (47.1%)

6 (35.3%)

2 (11.8%)

1 (5.9%)

0
3 (17.6%)
0

14 (82.3%)

Ex-smokers
11 (33.3%)

7 (21.2%)

6 (18.2%)

7 (21.2%)

3 (9%)

5 (15%)

2 (6%)

23 (69.7%)

Table 5 Co-morbidities

Smokers
6 (35.3%)

2 (11.8%)

1 (5.9%)

2 (11.8%)
2 (11.8%)

3 (17.6%)
2 (11.8%)
15 (88.2%)

Ex-smokers
11 (33.3%)

3 (6%)

3 (9.1%)

1 (3%)
1 (3%)

11 (33.3%)
3 (9.1%)
30 (90.9%)

Total
19 (38%)

13 (26%)

8 (16%)

8 (16%)

3(6%0

8 (16%)
2 (4%)
37 (74%)

Total
17 (34%)

2 (4%)

4 (8%)

3 (6%)
3 (6%)

14 (28%)
5 (10%)
45 (90%)

P-value

0.357

0.413

P-value

0.387

1.000
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Smoking Cessation

Amongst the 17 smokers, 16 (94%) had attempted cessation. In this sub-group 13 (76%) perceived
their continued smoking as a problem whilst 4 (24%) patients did not.

Table 6 Smoking Cessation Motivation (Ex-smokers)

Motivation Factor Number P-value
(%)
Family intervention 2 (6.1%)
Appropriate time 1 (3%)
Dyspnoea on speaking 12 (36.4%)
Hospital admission 7(21.2%) |0.198
Counsel by doctor 7 (21.2%)
None 4 (12.1%)
Discussion

Smoking cessation has been shown to be the most effective way to stop the progression of
COPD, in addition to improving survival and decreasing morbidity. Smoking cessation
should therefore take precedence in the management of COPD. (17) In our patients with
COPD ( both smokers and ex-smokers) the majority of patients smoked for more than 10
years and had pack year histories in excess of 10 years. This observation confirms the long
established relationship between increased smoking exposure and COPD, and re-affirms the
findings of Bhatt et al who showed that smoking on its own provides the biggest risk factor
for COPD. (18)

The only statistically significant factor that influenced the likelihood of smoking cessation in
our cohort was the household income of the study participant. Patients with lower household

incomes were less likely to stop smoking. These findings are consistent with the conclusions
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of a review on the effects of socioeconomic status and smoking. The authors decided that
amongst people with a lower socio-economic status smoking cessation attempts are less
likely to succeed.(16) Our results are similar to those of Hymowitz et al. They conducted a
telephonic survey of 13415 “smokers” in 1993 and repeated the survey in 1998. They
concluded that a high income was significantly associated with successful smoking cessation.
(19) The influence of income was further ratified by Wilcox et al. They studied 703 smokers
over a six month period and determined that smokers with higher incomes are more likely to
quit smoking. (20) It has been suggested that social context or life circumstances such as

poverty may result in the smoker giving quitting a low priority. (15,21)

In our study employment status did not have a significant effect on the likelihood of smoking
cessation. This mirrors a Brazilian study where employment status did not significantly
affect smoking cessation. That study was however biased in that their cohort consisted only
of patients who had actively sought help for smoking cessation. (22).

The majority (74%) of our patients had severe disease and were in GOLD class D. Previous
publications have noted that the GOLD classification of patients influenced their likelihood
of smoking cessation. Patients with more severe disease were more likely to stop smoking.
(7,8). We did not show a significant difference in the cessation rates between patients in
GOLD classes A; B; C and D. The small numbers of patients in each of the GOLD sub-
groups, except D make our results open to bias.

The link between smoking cessation and age was not significant in our cohort. The effects of
age on smoking cessation is varying. A Danish study found that the likelihood of
discontinuing smoking is higher in the elderly (>70years). (15) In an English study smoking
cessation was more common in adults >50years, however the authors also noted that young

adults (<30years) had similar rates of smoking cessation.(20)

In the sub-group of smokers 16 of the 17 patients (94%) had attempted smoking cessation but
failed, although only 13 (76%) admitted to perceiving their continued smoking as a problem.
Methods used by the subjects in the 2 groups included no support; counselling and/or
pharmacological therapy. Most patients did not have any pharmacological support, which can
be attributed to the unavailability of the drugs at our facility and the prohibitive costs of

obtaining the drugs privately.
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A Cochrane review on individual behavioural counselling for smoking cessation found that
health care provider counselling increased the likelihood of smoking cessation. (23)
Participants in our study were asked to comment on their health care provider counselling.
Most subjects replied yes to this question but on further questioning on how often this was
done and what methods were offered health care providers fared dismally. They did not
comply with the recommendations of the South African smoking cessation guidelines.(13)
This further testifies to the lack of smoking cessation supportive measures in the South

African public health care sector.
Conclusion

Household income significantly influenced the success of patients in their efforts to quit
smoking and whilst we are unable to influence this, as physicians we should be advocating
for additional supportive measures for our patients with COPD. Further research is needed to

facilitate smoking cessation, especially in disadvantaged communities.

Limitations

Our small sample size limited our analyses. The cross-sectional nature of the study limits the
reproducibility of our data, specifically the proportion of patients who continue to refrain
from smoking. We were unable to secure funding for nicotine testing and were forced to rely

on self-reporting to determine whether patients had stopped smoking.
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Chapter 3: Appendices

Appendix A: Smoking Cessation Questionnaire

Patient Questionnaire

1. How old are you?

30-55 O
55-65 O
>65 O

2. When were you diagnosed with COPD?

<5 years ago o
5-10 years ago m|
>10 years ago m|

3. Do you currently smoke?
Yes O

No m|
4. If yes do you see it as a problem?
Yes m|

No O

5. How many cigarettes do you smoke per day?

5-10 O
10-15 O
15-20 O
>20 O
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6. How many years have you been smoking for?

<5 |
5-10 O
>10 years m|

7. Pack year history

<5 |
5-10 |
>10 years m|

8. How many admissions have you had in the past year?
(NB! COPD-related)

None i
Once O
More than twice O

9. When are you short of breath?

With strenuous exercise (jogging, cycling etc)

With minimal exercise or when going up an incline

| have to stop when walking on level ground

| am breathless when walking a distance less than 100m

| am breathless while doing daily activities

(e.g. getting dressed)

10. Are you employed?
Yes O

No O
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11. What is your highest level of education?

| never went to school
Primary school
High School

Tertiary education

12. If you currently smoke, have you attempted to stop?

Yes
No

13. What motivated you to stop?

| was admitted to hospital

| was counselled by my doctor
| feel ill when | smoke

Family intervention

Other measures

14. Do you have any other illness besides chronic obstructive lung disease?

Cardivoscular disease
Respiratory (lung disease)
Endocrine Disease

(e.g Diabetes, Thyroid disease)
Musculo-Skeletal Disease

(e.g arthritis)

O o O 0O

O

O

O

15. Do you currently suffer or have you previously suffered from any form of mental illness?

Yes
No

O

O
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16. What is your annual household income?

No income
R1- R 19200
R 19 201 - R 307 200

O o O 0O

R307 201 and above

17. What Methods have you used to stop smoking?

Counselling |
Prescription Medications O
Electronic Cigarettes |
Nicotine Replacement therapy |

(eg. nicotine gum)

18. Did your health care provider counsel you on quitting?

Yes O

No O

19. How often did your doctor speak to you about smoking cessation?

Once m|
Every Visit m|
Never m|
Occasionally O

(more than once but not at every visit)

20. If yes, what methods did he/she offer you?

Comments:
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ABSTRACT Chronic Obstructive Pulmonary Disease (COPD) is a preventable burden on international health with often a
preventable risk factor in the form of smoking. Smoking cessation plays a major role in morbidity and mortality of COPD.
Determining factors that influence smoking cessation thus plays a huge role in establishing successful smoking cessation
and reducing morbidity and mortality associated with COPD. Objectives Cross sectional survey of patients with COPD at
the Helen Joseph Hospital, conducted between June and August 2018. Questionnaires were given to the patients in a
confidential manner, where details like whether they were still smoking or not and the number of years they had been
smoking for were interrogated. Determinants such Socio-economic standing, highest level of education and
symptomatology were amongst the few determinants that were included in the questionnaire. Results Of the 50
respondents, 33 had successfully stopped smoking and 17 were still smoking at the time they took the questionnaire. We
found that 74% of patients who took part in the study and severe diseases according_to their Global Initiative for
Obstructive Lung_Disease (GOLD) score, this also related to the subject’s smoking exposure expressed in pack years.
Where both smoking and ex-smoker patients had more than 10 pack year history of smoking. We found that the most
statistically significant result was the socio-economic standing of our subjects. Where 76.6% and 75.8% in the ex-
smoker and smoking groups were unemployed respectively, where majority earned below R19 200 per annum.
Conclusion Smoking cessation is an important aspect in the management of COPD and by understanding these
determinants a lot can be done to reduce COPD morbidity and mortality. A lot though still needs to be done in smoking
cessation interventions. This study reveals the areas in which interventions may be targeted. Chapter 2: Submissible
Article Introduction Chronic Obstructive Pulmonary Disease (COPD)_is a common, preventable, and treatable disease that
is characterized by persistent respiratory symptoms and airflow limitation. This limitation is due to airway and/ or
alveolar abnormalities usually caused by significant exposure to noxious particles or gases.(1) In 2005, three million
people died from COPD making_it the fifth leading_cause of death in the world.(2) In the period between 1990 and 2010
there has been a significant documented increase in the number of patients with COPD in Africa.( 3) The epidemiological
evidence may however be underrepresented, due to limited availability of spirometry which was previously required for
diagnosis. The prevalence of COPD in the Sub-Saharan region is estimated at 11%, with an estimated 29 million people
affected within this region.(4) Smoking is the foremost modifiable risk factor and smoking_cessation is the main
intervention shown to modify the course of COPD.( 5) Cigarette smoke contains 4700 constituents that increase the
production of endogenous reactive species which predispose to the development of COPD.(6) Smokers are 3-5 times
more likely to develop COPD than non- smokers. Epidemiological studies have shown that at least 64% of patients with
COPD have either smoked or are currently smoking. (7) The benefits of smoking cessation have been well documented.
In the Lung Health Study (LHS), patients who had quit smoking showed reduction in morbidity (in the form of recurrent
lower respiratory tract infections), improvement in their Forced Expiratory Volume (FEV1) and reduction in all-cause
mortality.(8) Mortality rates equal those of non-smokers within 15 years of smoking cessation. Smoking cessation also
decreases the risk of developing the co-morbidities associated with smoking_and COPD such as cardiovascular disease
and malignancies (both lung and non- lung). These findings emphasize the importance of encouraging patients with
COPD to stop smoking.(9) Multiple modalities are used to assist with smoking cessation. It has been shown that the
combination of pharmacological and non-pharmacological interventions improve outcomes. (10) Two classes of
pharmacotherapy have been approved for assistance in smoking cessation. They are classified into nicotine replacement
therapy (NRT) and drugs that reduce 17 addiction, namely, Buproprion and Varenicline. These drugs are unavailable in
the South African state sector. Non-pharmacological measures include public health measures such as, tobacco taxes,
ban on advertising, and ban on smoking in public areas, all of which have shown some reduction in smoking.(11) These
methods are growing in favor in South Africa.(12) Supportive efforts are an additional form of non-pharmacological
interventions. These include educational, motivational, and behavioral interventions. Motivational strategies have shown
some benefit. A method of counselling called the 5 As and 5 Rs is a standardized method widely used for smoking
cessation.(13) Spontaneous smoking cessation rates annually are 3-5 % but with health professional advice this rate can
be increased to 5.5- 7.5%.(14) Numerous studies have been done to investigate the determinants of smoking_cessation
in patients with COPD. A retrospective study done in Denmark showed multiple variables that could hinder or improve
smoking cessation in these patients. These included, mental health, low socio-economic status, unemployment, severity
of disease and level of education.(15) Smoking pervasiveness is higher in deprived populations and smokers from these
communities could face an increased risk for the deleterious effects of tobacco. Smoking cessation is less likely in
persons of lower socioeconomic standing and their attempts to quit are not as successful. Possible reasons cited in the
literature include poor social support, decreased motivation, worse addiction to tobacco, higher risk of defaulting
pharmacotherapy and counselling sessions and targeted marketing by the tobacco industry.(16) A previous South African
study identified female gender, increased age, a higher number of cigarettes smoked per day, a smoke-free home,
recognition that cigarettes cause harm and previous alcohol dependence increased cessation success. (15) In this study
we analyzed determinants of smoking_cessation in patients with COPD at the Helen Joseph Hospital. We determined the
number of patients who had quit after a diagnosis of COPD and describe the demographic, health and smoking related
factors that determine smoking_cessation in patients with COPD. This study was approved by the Human Research Ethics
Committee (Medical) University of the Witwatersrand (Appendix A; Approval M180635) Methods We conducted a cross
sectional study at the Helen Joseph Hospital. This hospital consists of 21 inpatient wards and functions as a referral
hospital. It provides tertiary services to the west of Johannesburg and parts of the neighboring North West province.
Patients were approached either during their out-patient clinic visits or during their admission. They were interviewed,
and the researcher completed the questionnaire. Relevant data was extracted from the respiratory clinic files and
inpatient files. Data was collected over a 3month period, between June 2018 and August 2018. Fifty patients agreed to
participate in the study. Study Population All patients with a diagnosis of COPD (based on spirometry and a history of
symptoms according to the GOLD classification) at the Helen Joseph Hospital. Patients were included if they had a
history of smoking, diagnosed COPD on symptoms or spirometry and were 18 years or older. They were excluded if they
did not consent to participation in the study. Data Analysis Data was entered into GraphPad Instat, a commercial
statistics software. Proportions were represented with percentages and means with standard deviations. A chi square
test was used to analyze associations between smoking cessation and patient characteristics. Results The cohort was
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made up of 50 respondents. The group was divided into those who continued to smoke (Smokers) versus those that had
ceased to smoke (Ex-smokers). The results revealed that most of the respondents i.e. 33 (66%) had stopped smoking
while 17 (34%) of were still smoking. Chi square tests were conducted to assess whether there was an association
between smoking and the other variables such as age, economic status, level of education etc. The results are
summarised below. Table 1 Socio-demographic Data Age Current Employment Highest level of education? Annual
household income? 30-65 years old >65 Yes No No Tertiary Education Tertiary Education No income R1 - R 19 200 R 19
201 - 307 200 R 307 201 and above Smokers 14 (82%) Ex-smokers 22 (66%) Total 36 (72%) P-value 0.327 3 (17.6%)
11 (33.3%) 14 (28%) 4 (23.5%) 8 (24.2%) 12 (24%) 1.000 13 (76.5%) 25 (75.8%) 38 (76%) 17 (100%) 28 (84.4%)
45 (90%) 0.112 0 (0%) 5 (15.2%) 5 (10%) 6 (35.3%) 2 (6.1%) 8 (16%) 0.039 8 (47.1%) 27 (81.8%) 35 (70%) 1
(5.9%) 2 (6.1%) 3 (6%) 2 (11.8%) 2 (6.1%) 4 (8%) Table 2 Smoking History Smokers Ex-smokers Total P-value No of
cigarettes/day currently or previously <15 =15 No. of years smoking/ previously smoked >10 <10 Pack year history 5-
10 >106 1101701912 21 1.00 4 29 0.285 7 25 0.079 Initial COPD diagnosis Perception of COPD as a problem? No.
of admissions in the past year (COPD related) <5 years 5-10 years>10 years Yes No Table 3 COPD History Smokers Ex
smokers Yes No 13 (76.5%) 18 (54.5%) 1 (5.9%) 12 (36.4%) 3 (17.6%) 3 (9.1%) 13 (76.5%) 4 (23.5%) Total 31
(62%) 13 (26%) 6 (12%) 13 (76.5%) 4 (23.5%) P Value 0.062 <1 12 (70.6%) 20 (60.6%) 32 (64%) 0.548 22 5
(29.4%) 13 (39.4%) 18 (36%) GOLD Classification 25 20 15 10 5 0 GOLD A GOLD B GOLD C GOLD D Ex-Smoker
Smoker Figure 1 — GOLD Classification of patients Table 4 Activity Level and GOLD Classification Dyspnoea Walking Scale
<100m Stop when walking on level ground Daily activities Minimal exercise or going up an incline GOLD GOLD A
Classification GOLD B GOLD C GOLD D Smokers Ex-smokers Total 8 (47.1%) 11 (33.3%) 19 (38%) 6 (35.3%) 7
(21.2%) 13 (26%) P-value 0.357 2 (11.8%) 6 (18.2%) 8 (16%) 1 (5.9%) 7 (21.2%) 8 (16%) 0 3 (17.6%) 0 14
(82.3%) 3 (9%) 5 (15%) 2 (6%) 23 (69.7%) 3(6%0 0.413 8 (16%) 2 (4%) 37 (74%) Associated chronic illnesses
Current/prev ious mental illness? Cardiovascular disease alone Cardiovascular & other diseases Endocrine Disease HIV
Musculoskeletal Disease None Yes No Table 5 Co-morbidities Smokers Ex-smokers 6 (35.3%) 11 (33.3%) 2 (11.8%) 1
(5.9%) 2 (11.8%) 2 (11.8%) 3 (17.6%) 2 (11.8%) 15 (88.2%) 3 (6%) 3 (9.1%) 1 (3%) 1 (3%) 11 (33.3%) 3 (9.1%)
30 (90.9%) Total 17 (34%) 2 (4%) 4 (8%) 3 (6%) 3 (6%) 14 (28%) 5 (10%) 45 (90%) P-value 0.387 1.000 Smoking
Cessation Amongst the 17 smokers, 16 (94%) had attempted cessation. In this sub-group 13 (76%) perceived their
continued smoking as a problem whilst 4 (24%) patients did not. Table 6 Smoking Cessation Motivation (Ex-smokers)
Motivation Factor Number (%) P-value Family intervention 2 (6.1%) Appropriate time 1 (3%) Dyspnoea on speaking 12
(36.4%) Hospital admission 7 (21.2%) 0.198 Counsel by doctor 7 (21.2%) None 4 (12.1%) Discussion Smoking
cessation has been shown to be the most effective way to stop the progression of COPD, in addition to improving
survival and decreasing morbidity. Smoking cessation should therefore take precedence in the management of COPD.
(17) In our patients with COPD ( both smokers and ex-smokers) the majority of patients smoked for more than 10 years
and had pack year histories in excess of 10 years. This observation confirms the long established relationship between
increased smoking exposure and COPD, and re-affirms the findings of Bhatt et al who showed that smoking on its own
provides the biggest risk factor for COPD. (18) The only statistically significant factor that influenced the likelihood of
smoking cessation in our cohort was the household income of the study participant. Patients with lower household
incomes were less likely to stop smoking. These findings are consistent with the conclusions of a review on the effects of
socioeconomic status and smoking. The authors decided that amongst people with a lower socio-economic status
smoking cessation attempts are less likely to succeed.(16) Our results are similar to those of Hymowitz et al. They
conducted a telephonic survey of 13415 “smokers” in 1993 and repeated the survey in 1998. They concluded that a high
income was significantly associated with successful smoking cessation. (19) The influence of income was further ratified
by Wilcox et al. They studied 703 smokers over a six month period and determined that smokers with higher incomes
are more likely to quit smoking. (20) It has been suggested that social context or life circumstances e.g. poverty may
result in the smoker giving_quitting_a low priority. (15,21) In our study employment status did not have a significant
effect on the likelihood of smoking cessation. This mirrors a Brazilian study where employment status did not
significantly affect smoking cessation. That study was however biased in that their cohort consisted only of patients who
had actively sought help for smoking cessation. (22). The majority (74%) of our patients had severe disease and were in
GOLD class D. Previous publications have noted that the GOLD classification of patients influenced their likelihood of
smoking cessation. Patients with more severe disease were more likely to stop smoking. (7,8). We did not show a
significant difference in the cessation rates between patients in GOLD classes A; B; C and D. The small numbers of
patients in each of the GOLD sub- groups, except D make our results open to bias. The link between smoking cessation
and age was not significant in our cohort. The effects of age on smoking cessation is varying. A Danish study found that
the likelihood of discontinuing smoking is higher in the elderly (>70years). (15) In an English study smoking cessation
was more common in adults >50years, however the authors also noted that young adults (<30years) had similar rates
of smoking cessation.(20) In the sub-group of smokers 16 of the 17 patients (94%) had attempted smoking cessation
but failed, although only 13 (76%) admitted to perceiving their continued smoking as a problem. Methods used by the
subjects in the 2 groups included no support; counselling and/or pharmacological therapy. Most patients did not have
any pharmacological support, which can be attributed to the unavailability of the drugs at our facility and the prohibitive
costs of obtaining the drugs privately. A Cochrane review on individual behavioural counselling_for smoking_cessation
found that health care provider counselling increased the likelihood of smoking_cessation. (23) Participants in our study
were asked to comment on their health care provider counselling. Most subjects replied yes to this question but on
further questioning on how often this was done and what methods were offered health care providers fared dismally.
They did not comply with the recommendations of the South African smoking cessation guidelines.(13) This further
testifies to the lack of smoking cessation supportive measures in the South African public health care sector. Conclusion
Household income significantly influenced the success of patients in their efforts to quit smoking and whilst we are
unable to influence this, as physicians we should be advocating for additional supportive measures for our patients with
COPD. Further research is needed to facilitate smoking cessation, especially in disadvantaged communities. Limitations
Our small sample size limited our analyses. The cross-sectional nature of the study limits the reproducibility of our data,
specifically the proportion of patients who continue to refrain from smoking. We were unable to secure funding for
nicotine testing and were forced to rely on self-reporting to determine whether patients had stopped smoking. Reference
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Appendices Appendix A: Smoking Cessation Questionnaire Patient Questionnaire 1. How old are you? 30-55 0O 55-65 O
>65 O 2. When were you diagnosed with COPD? <5 years ago 0 5-10 years ago 0 >10 years ago O 3. Do you currently
smoke? Yes O No O 4. If yes do you see it as a problem? Yes No O O 5. How many cigarettes do you smoke per day? 5-
10 0 10-15 0 15-20 0 >20 0O 6. How many years have you been smoking for? <5 0 5-10 0 >10 years O 7. Pack year
history <5 5-10 >10 years O 0O O 8. How many admissions have you had in the past year? (NB! COPD-related) None O
Once O More than twice O 9. When are you short of breath? With strenuous exercise (jogging, cycling etc) With minimal
exercise or when going up an incline I have to stop when walking on level ground I am breathless when walking a
distance less than 100m I am breathless while doing daily activities (e.g. getting dressed) 0 0 0 0 O 10. Are you
employed? Yes No O O 11. What is your highest level of education? I never went to school O Primary school O High
School O Tertiary education O 12. If you currently smoke, have you attempted to stop? Yes O No 0O 13. What motivated
you to stop? I was admitted to hospital I was counselled by my doctor I feel ill when I smoke Family intervention Other
measures O O O O O 14. Do you have any other illness besides chronic obstructive lung disease? Cardivoscular disease
O Respiratory (lung disease) Endocrine Disease O (e.g Diabetes, Thyroid disease) Musculo-Skeletal Disease O (e.g
arthritis) 15. Do you currently suffer or have you previously suffered from any form of mental illness? Yes 0 No O 16.
What is your annual household income? No income 0 R1- R 19200 0 R 19 201 - R 307 200 0 R307 201 and above O 17.
What Methods have you used to stop smoking? Counselling O Prescription Medications O Electronic Cigarettes 0O Nicotine
Replacement therapy O ( eg. nicotine gum) 18. Did your health care provider counsel you on quitting? Yes 0 No O 19.
How often did your doctor speak to you about smoking cessation? Once O Every Visit O Never Occasionally (more than
once but not at every visit) O O 20. If yes, what methods did he/she offer you?
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CHAPTER 1: PROTOCOL WITH EXTENDED LITERATURE REVIEW Introduction Chronic Obstructive
Pulmonary Disease (COPD) - “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 gasses.” (1) According to the Global
Initiative for Chronic Obstructive Lung Disease, COPD is classified into four groups (GOLD 1,2,3,4) based
on post bronchodilator Forced Expiratory Volumel (FEV1) and further into another four groups (GOLD
A,B,C,D) based on symptoms and risk of exacerbation.(1) Please see tables below where the
classifications are illustrated. Table 1.1 Airflow Limitation in COPD (1) Classification of Airflow limitation in
COPD (Based on post-bronchodilator FEV1) GOLD 1 Mild FEV1>80% predicted GOLD 2 Moderate 50%<
FEV1 < 80% predicted GOLD 3 Severe 30%< FEV1 <50% predicted GOLD 4 Very Severe FEV1< 30%
Table 1.2 The ABCD assessment tool (1) >2 or >1 exacerbation |leading D to hospitalization D 0 or 1
exacerbation (not leading_to hospitalization) A B MRC 0 -1* MRC >/=2* Table 1 .3 Modified Medical
Research Council (mMRC) Dyspnoea Scale (2) Grade Description of Breathlessness mMRC Grade 0
Breathlessness with strenuous exercise mMMRC Grade 1 Breathlessness when hurrying_on level ground or
walking_up a slight hill mMRC Grade 2 Have to stop for breath when walking_at own pace mMRC Grade 3
Breathlessness after 100 of walking mMRC Grade 4 Breathlessness on mild functions of daily living
Epidemiology In 2005, three million people died from COPD making it the fifth leading_cause of death in
the world. (3) In the period between 1990 and 2010 there has been a significant documented increase in
the number of patients with COPD in Africa.(4) The epidemiological evidence may however be
underrepresented, due to lack of spirometry which was required previously for diagnosis. The prevalence
of COPD in the Sub-Saharan region is estimated at 11%, with an estimated figure of 29 million people
within this region.(5) Smoking_has been identified as an important risk factor in the development of
COPD. Epidemiological studies have shown that at least 64% of patients with COPD have either smoked
or are currently smoking.(6) Smokers are 3-5 times more likely to develop COPD than non-smokers.
Cigarette smoke contains 4700 constituents that increase the production of endogenous reactive species.
(7) Risk Factors for COPD Multiple risk factors for COPD have been outlined. Understanding the risk
factors may help with reducing disease progression as this is an irreversible disease process. e Cigarette
smoking_is probably the most well described risk factor for COPD. The relationship between smoking and
COPD has been considered for the last 50 years, the British being the first to establish it in a study that
followed smokers for 8 years. They found that susceptible smokers showed a decline in their lung
function.(8) e Smoking both Marijuana and cigarettes together shows an increase in COPD and
symptomatology.(9) e There are multiple devices which are used in smoking and not just the traditional
cigarette. Different cultures use different ways to smoke tobacco for example the hookah which has the
tobacco smoke go through water before reaching the smokers lungs. It was previously thought that this
device was safer but this was found not to be true as this may have other additives besides tobacco that
may be harmful. (8) e An association with second hand smoking and development of COPD has been
found with multiple reviews showing that people exposed to second hand smoke have a 2. 5 greater risk
of developing COPD than those that have no exposure.(8) The second hand smoke may be more harmful
than actual cigarette smoke as this smoke is unfiltered, meaning it contains more harmful substances
than direct smoke.(8) ¢ The concept of biomass fuel exposure is an extremely important one in the South
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African setting where 20% of the population lives in informal and traditional dwellings. This is where
cheaper less clean fuels are used for example: wood, animal dung, fossil coal etc. These fuels are harmful
because they release numerous air pollutants, which results in endogenous reactive species formation and
airway inflammation and remodeling.(8) ¢ Genetic factors play a role in the development of COPD. The

described in 1963 by Laurell and Erikson. They found an absence of alpha 1 antitrypsin in serum protein
electrophoresis. This deficiency is associated with early onset of COPD and/or liver cirrhosis, and is
associated with panacinar emphysematous changes. (10) ¢ The following forms of industrial exposure are
shown to carry an increased risk for COPD: e Dust exposure (concrete, coal mining, _construction etc.) e
Animal farming_e Crop farming_e Chemical Exposure( 8) e Outdoor Air pollution, mainly from car
emissions and industrial pollution have also been shown to be risk factors for COPD. (8) ¢ Females seem
to be more susceptible to developing COPD than males. Women with the same degree of disease as men
are found to have smoked substantially less than men.(11) e Persistent and severe childhood asthma may
predispose to development of COPD.(1) Biology of Cigarette Smoking The hallmark of COPD is airflow
limitation, and this may be as a result of small airway disease or emphysema. The airflow limitation is due
to mucous accumulation and lung fibrosis causing airway narrowing. [9] The pathogenesis of emphysema
is based on four processes. See Figurel below. 1. Cigarette smoke exposure interacting with possible
genetic host factors - leading to inflammatory and immune cell activation and recruitment within the
terminal air spaces of the lung (12) 2. These immune cells release proteases and elastolytic substances
resulting in damage of the extracellular matrix of the lung (12) 3. Endothelial and epithelial cell death
occurs secondary to free radical exposure from the cigarette smoke (12) 4. The lung is unable to repair
the airway resulting in alveolar wall destruction and air space enlargement which is characteristic of
emphysema as well as chronic bronchitis (12) 4 Figurel.1 Pathophysiology of Chronic Obstructive
Pulmonary Disease (13) Nicotine addiction is an important factor as 3 million smoking related deaths are
reported annually worldwide. (14) Nicotine, a mediator of addictions, acts on endogenous acetylcholine
receptors (AChRs) found in the nervous system of all vertebrate and invertebrates. Nicotine has rewarding
motivational effects by acting on the Ventral Tegmental Area (VTA), similar to that of cocaine, alcohol etc.
The major neurotransmitters implicated in this reward process are Dopamine and Gamma Aminobutyric
Acid (GABA). Dopamine is released from the VTA and sends projections to the nucleus accumbens and
the prefrontal cortex. Resulting in the reward affect that cigarette smoking has. Multiple factors play a
role in nicotine addiction and non-dopamine pathways are also implicated in the role of nicotine addiction.
(14) Smoking Cessation Determinants Multiple studies have been done in investigating the determinants
of smoking_cessation in patients with COPD. A retrospective cohort done in Denmark showed multiple
variables that could hinder or improve smoking cessation in these patients. (15) ¢ Mental Health -
Psychiatric illness patients were less likely to stop smoking, this may be due to the theory that smoking
cessation may exacerbate mental iliness. (14) e Low socio-economic status — Lower cessation rates were
documented in patients of low socio-economic standing, this was thought to be due to lack of funds for
pharmacological interventions to assist with cessation. (15) e Marital Status — Patients who live alone are
less likely to stop smoking. (15) ¢ Unemployment - Patients who were unemployed had a lower incidence
of smoking cessation, this was attributed to the amount of free time individuals had and the psychological
stressors imposed by the status of being unemployed. (15) e Severity of Disease - Patients with severe
COPD were found to have better abstinence possibly attributable to the functional limitation associated
with this stage of disease. (15) ¢ Level of Education - Education was another determinant. They found
that subjects that had only obtained a high school education smoked more than those that had obtained a
university degree. (15) e Co-Morbidities — Patients with concomitant malignancy were found to be less
likely to stop smoking than those without malignancy. It is important to note that patients with other
medical diseases were more likely to stop smoking than those that only have COPD. (15) e Age - Younger
patients were more unlikely to quit smoking than older patients. (15) Benefits of Smoking Cessation A
study from the United Kingdom looked at the effects that smoking cessation had on patients FEV1 and
Computed Tomography Scan changes at baseline, 6 weeks, 12 weeks and a year after smoking cessation.
(15) They showed transient positive changes. These changes though, stabilized by 1 year post smoking
cessation. The study showed that smoking cessation combined with pharmacological management could
improve outcomes further. (15) In the Lung Health Study (LHS), patients with mild to moderate COPD
were evaluated. The patients who had successfully quit were in one arm, those who intermittently quit
were in the second arm and those who had not quit were in the third arm. Those who had quit showed
reduction in morbidity (in the form of recurrent lower respiratory tract infections), improvement in their
FEV1 and reduction in all-cause mortality. (16) The benefits of smoking cessation include a reduction in
mortality. It has been reported that smokers die 13 to 14 years earlier than non-smokers. Causes of
mortality equal that of non-smokers within 15 years of smoking cessation. One of the downsides of
smoking cessation is the associated weight gain. Patients that stop smoking have an average weight gain
of 5 kg within the 1st year of stopping. In the LHS the authors concluded that the health benefits of
smoking_cessation outweigh the risk of weight gain. (16) Smoking Cessation Methods Multiple modalities
are used in order to assist with smoking cessation. They can be grouped into pharmacological and non-
pharmacological methods. Non-pharmacological measures include public health measures such as,
tobacco taxes, bans on advertising and bans on smoking in public areas. These steps have all shown
some reduction in smoking. The European regions have shown the lowest increase in the prevalence of
COPD between 1990 and 2010. This figure has been attributable to the intensive public health campaigns
that these countries have implemented. (17) These methods are growing in favor in South Africa as
smoking ban is currently being reviewed in the South African National Assembly. Supportive efforts are
another form of non-pharmacological interventions. This includes educational, motivational and behavioral
interventions. Spontaneous smoking cessation rates annually are 3-5 % but with health professional
advice this rate can be increased to 5.5-7.5%. (18) Motivational strategies have shown some benefit. A
method of counselling called the 5 As and 5 Rs is a standardized method being widely used for smoking
cessation. (see table below)(18) Table 1.4 The 5 As and 5 Rs of smoking cessation (18) The 5 As and 5 Rs
smoking_cessation strategy Ask Enquire about smoking_status Advise Firmly urge smokers to quit Assess
Determine willingness to quit Assist Counsel as per 5 Rs. Start Pharmacotherapy Arrange Follow up by
phone or office visit Relevance Patientto indicate why quitting_is personally relevant Risks Identify
negative consequences of tobacco use Rewards Identify benefits to smoking_cessation Roadblocks
Identify Barriers to quitting_Repetition Apply the 5 Rs again with relapsed and unmotivated patients
Pharmacological approaches can assist in smoking cessation. Two classes of pharmacotherapy have been
approved for this: namely Nicotine Replacement Therapy (NRT) and drugs that reduce addiction i.e.
Buproprion and Varenicline. « NRT is aimed at reducing withdrawal symptoms in patients with nicotine
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addiction. It may be used alone or in combination with bupropion. It has been found to be effective,
however 1 in 4 smokers will relapse within 4 years. (17) NRT comes in multiple forms (gum, lozenges,
nasal spray, etc) and pricing is similar to that spent on cigarettes, making it affordable. (17) The NRT can
be titrated to symptom severity. (18) ¢ Bupropion is a dopamine, serotonin and norepinephrine reuptake
blocker. It assists with the depressive symptoms that occur with smoking cessation. Bupropian mono-
therapy has been found to be comparable to NRT mono therapy and superior to placebo in smoking
cessation trials. (17) It may also be used in conjunction with NRT. (18) Buproprion is the drug of choice in
the management of post cessation depression and weight gain. It is however contraindicated in patients
with seizure disorders or with a high risk of seizures. Also, it is advisable that this drug not be used in
patients with bipolar mood disorder as the anti-depressant effect will then unmask mania. (17) The
dosing of Bupropion in smoking cessation is 150mg twice a day for 7 to 12 weeks. (18) e Veranicline, first
discovered during World War 2 is an alpha4beta2 nicotine receptor agonist-antagonist. It causes
dopamine release which leads to less craving. Veranicline currently has a boxed warning for adverse
psychiatric effects such as depression, worsening of schizophrenia etc. Other antidepressants may also be
used, though that would constitute off label usage. (17) In the face of limited local data we set out to
determine the factors that affect smoking cessation in patients with COPD. Study Objectives Overall
objective To determine the factors that affect smoking cessation in patients with COPD Specific aims 1. To
investigate the proportion of patients that have quit smoking after a diagnosis of COPD (secondary to
smoking), has been confirmed. 2. To describe the demographic, health and smoking related factors that
determine smoking cessation in patients with COPD secondary to smoking Methods We will conduct a
cross sectional study at the Helen Joseph Hospital. This hospital consists of 21 inpatient wards and
functions as a referral hospital and provides tertiary services to the west of Johannesburg and parts of the
neighboring North West province. The patients will be approached during their out-patient clinic visit
where a written consent will be sought from them before proceeding to interview them. Relevant data will
be extracted from the respiratory clinic files following their out-patient visit. Data will be collected over a
four month period. We estimate that 300 patients will be evaluated during this period. Study Populations
All patients with a diagnosis of COPD (based on spirometry and a history of smoking) attending the out-
patient Respiratory clinic at the Helen Joseph Hospital Inclusion Criteria: Smoking history Proven COPD by
lung function testing Adult Patients (>18years) Patients who have had any smoking exposure Exclusion
Criteria Patients who do not consent Data Analysis Data will be put into GraphPad Instat, a commercial
statistics software, for cleaning and identification of inconsistencies. Proportions will be represented with
percentages and and means with Standard deviations. A chi square test will be used to analyse
associations between smoking cessation patient characteristics. Ethics Ethics approval will be applied for
from the Human Research Ethics Committee. Consent will be obtained from all subjects involved in the
study. The management staff of the hospital will be approached for consent and ethical approval. All
questionnaires will have a code and no use of names will occur in order to protect the confidentiality of
the subjects Gantt Chart Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun July Aug Sep literature review
Protocl Preparation Protocol assessment Ethics application Collecting_ Data Data Analysis Aug_Sep Oct Nov
Dec Jan Feb Mar Apr May Jun July Aug_Sep Writing up Budget Printing R5000 Transport R3000 Limitations
Nicotine assays are unavailable in out setting due to financial constraints. The sample size may be smaller
than anticipated, depending on the clinic attendees during the designated period. Reference List 1. Global
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