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Abstract 

This study addressed the relationship among longitudinal smoking status, depression, 

anxiety, health-related quality of life, and psychological and social functioning due to 

airflow limitations among adult patients with COPD who are enrolled in the COPDGene 

Cohort Study. The purpose of this research was to address the gap in the literature 

concerning the relationship among these variables at two time points, 5 years apart. A 

cognitive approach was used suggesting that as disease progresses and physical ability 

becomes more limited, then depression and anxiety will increase, and quality of life will 

decrease. This was a quantitative, longitudinal, nonexperimental study using archived 

data from the COPDGene cohort. Research Questions 1 through 5 were designed to 

assess if there was a significant change in anxiety, depression, health-related physical and 

mental health quality of life and psychological and social functioning due to airflow 

limitations between the time points in four, separate smoking status groups using paired t 

tests; Research Question 6 was designed to assess the relationship among these variables 

using regression. The results showed, (a) significant change in anxiety scores for the 

Stable Former smokers’; (b) significant change in the PCS of health-related quality of life 

in the Current to Former smokers’; (c) significant change in psychological and social 

functioning due to airflow limitations for the Stable Former and the Former to Current 

smokers’; and (d) anxiety, depression, and health-related quality of life statistically 

significantly predicted social functioning due to airflow limitations. This study will lead 

to positive social change by bringing awareness to the challenges that COPD patients 

face.  
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Chapter 1: Introduction to the Study  

Introduction 

Patients with chronic obstructive pulmonary disease (COPD) report a decreased 

quality of life and psychological and physical distress (Mi Jang et al., 2018). The two 

most common comorbidities in COPD are anxiety and depression (Doyle et al., 2013). 

When comparing those without COPD and those with COPD, those with COPD showed 

depression was more prevalent (Hanania et al., 2011). It is estimated that one in four 

patients with COPD has persistent depressive symptoms (Yohannes et al., 2016). 

COPD exacerbations are a regression, or “flare-up” of COPD symptoms 

(American Thoracic Society, 2018). Exacerbations of COPD are the third largest cause of 

emergency room visits (Pooler & Beech, 2014). It has been found that when these 

exacerbations occur, the patient has increased symptoms of anxiety and depression 

(Pooler & Beech, 2014). One of my goals for this study was to determine if those 

symptoms of anxiety and depression remain over time.  

Anxiety and depression are two separate ailments but are often linked together. 

Depression and anxiety have a bidirectional relationship where depression may be both a 

cause and an effect of anxiety (Kinser et al., 2012). Anxiety involves repeated episodes of 

intense fear, terror, stress, or nervousness that is known to peak within minutes (Mayo 

Clinic, 2019). With depression comes feelings of sadness and can keep the sufferer from 

enjoying life (Mayo Clinic, 2020). High anxiety and depression will decrease a person’s 

overall quality of life. 
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The human brain will moderate the effects of stress to sustain optimal 

performance (Dhabhar, 2018). The regulatory functions that take place to try to maintain 

the ideal performance enhance the individual’s responses to the stressors and the ability 

to manage negative effects (Epel, 2009). When these stressors persist without being 

relieved, the same regulatory functions begin to impair neural function and other 

regulatory systems; this wear can cause depression (Kinser & Lyon, 2014). 

In this chapter, I will discuss the study’s background, problem statement, and 

purpose. The research questions and hypotheses, theoretical framework, the nature of the 

study, definitions, assumptions, limitations, and delimitations of the study are included 

followed by the potential contributions and significance of this study. 

Background of the Study 

COPDGene is a multicenter, observational study that began in January 2008 

(Regan et al., 2010). The study was designed to identify genetic factors associated with 

COPD. At its start, the study enrolled over 10,000 subjects across 21 sites located 

throughout the United States. Among the physical assessments, the participants were also 

administered self-reported questionnaires (COPDGene, 2019). As the study grew, so did 

the scope of the project. 5 years after the initial study began, the investigators called back 

those whom they enrolled in Phase 1 (P1) for another visit, this time adding to the battery 

of assessments to obtain more information in the Phase 2 (P2) of the study. Phase 3 (P3) 

began in 2018, a full decade after the initial start. 
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Problem Statement 

The problem I addressed in this study was the gap in the literature that addresses 

the relationship among longitudinal smoking status, depression (measured with the 

Hospital Anxiety and Depression Scale [HADS]), anxiety (measured with the HADS), 

health-related quality of life (measured with the Short Form 36 [SF-36]) and 

psychological and social functioning due to airflow limitations (measured with the St. 

George’s Respiratory Questionnaire  [SGRQ])  among patients enrolled in the 

COPDGene Cohort Study.   

COPD is a term used to describe progressive lung diseases such as chronic 

bronchitis, refractory asthma, and emphysema (COPD Foundation, 2018). COPD is 

incurable, but treatable. With a diagnosis of COPD, a patient may have symptoms of 

anxiety and depression and decreased health and quality of life. While these symptoms 

have been documented, estimates of the prevalence over time vary (Hill et al., 2008). 

Anxiety and depression are shown to correlate with pulmonary-specific COPD symptoms 

(Doyle et al., 2013). Regardless of if anxiety and depression being reported together or 

separate, they affect the patient’s health-related quality of life and contribute to the 

physical disability and the financial burden of COPD (Hill et al., 2008). 

It is important to determine if anxiety and depression increase over time in COPD 

patients; if these symptoms do become worse, this could further complicate the disease 

progression. It was found that there is a possible casual effect of depression on 

hospitalizations and COPD exacerbations (Xu et al., 2008). This suggests that depression 

can contribute to a COPD patient being more prone to experience exacerbations or being 



4 

 

required to enter hospitalization. Anxiety is shown to correlate with pulmonary-specific 

COPD symptoms. Anxiety is associated with higher levels of shortness of breath, fatigue, 

and frequency of COPD symptoms (Doyle et al., 2013). When the symptoms of anxiety 

and depression go unmanaged, there is a negative impact on functional capacity and 

quality of life in COPD patients (Lee et al., 2016). While there have been studies 

conducted that examine anxiety, depression, and quality of life in COPD, they focus on 

short-term differences. For example, Dowson et al. (2001) administered the HADS 

during Day 3 of hospitalization and Day 60 (discharge) of hospitalization. In this study, I 

looked at the difference over a 5-year span in the first 983 participants of the COPDGene 

cohort (COPDGene, 2019) with the first administration of HADS being between 2013 

and 2014 in P2 and the second administration being between 2018 and 2019 in P3; 

HADS was not administered in P1. P. Mahesh et al. (2018) administered the SF-36 to 

COPD patients two times over the course of that 1 year; COPDGene coordinators 

administered the SF-36 in P2 and P3 with the time between being 5 years apart. With 

other studies having a focus on short-term differences, the longitudinal smoking status of 

the COPD patients is not taken into consideration (i.e., stable current smokers, current to 

former smokers, stable former smokers, and former to current smokers). I looked at the 

change between P2 and P3 in anxiety, depression, health-related quality of life and 

psychological and social functioning due to airflow limitations in these four smoking 

status groups.  

There are studies that have determined a difference in overall quality of life based 

on specific treatments, but those studies were focused on the treatment itself instead of 
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the patient (von Leupoldt, Taube, Lehmann, Fritzsche, & Magnussen, 2011), (Cannon, et 

al., 2016), (Janssen, et al., 2010), (Bratås, Espnes, Rannestad, & Walstad, 2010). There 

are many types of COPD treatments; however, not every treatment will have the same 

affects for every patient; this study was aware that these patients have been living with 

the disease for multiple years and have experienced many treatment types. One portion in 

the SGRQ concerns the treatment the patient was receiving; not all subjects have received 

the same treatment. 

Purpose of the Study 

The purpose of this research was to address the gap in the literature concerning 

the relationship among longitudinal smoking status, depression, anxiety, health-related 

quality of life and psychological and social functioning due to airflow limitations among 

patients enrolled in the COPDGene Cohort Study. I measured depression and anxiety 

with the HADS; I measured health-related quality of life with the two components of the 

SF-36 (the physical health component score [PCS], and the mental health component 

score, [MCS]), and I measured psychological and social functioning due to airflow 

limitations with the SGRQ. I examined if there was a change over time in these variables 

with a paired samples t test and the relationship among the variables was assessed using 

multiple regression analysis. 

In this quantitative, longitudinal, nonexperimental study, I used archived data 

from the COPDGene cohort (COPDGene, 2019) to: (a) identify if there was a change in 

anxiety and depression scores in the four groups based on longitudinal smoking status 

(stable current smokers, stable former smokers, current to former smokers, and former to 
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current smokers) in the COPDGene cohort during the 5-year period between P2 and P3; 

(b) identify if there was a change in health-related quality of life scores in the four groups 

based on longitudinal smoking status (stable current smokers, stable former smokers, 

current to former smokers, and former to current smokers) in the COPDGene cohort 

during the 5-year period between P2 and P3; (c) identify if there was a change in 

psychological and social functioning due to airflow limitations in the four groups based 

on longitudinal smoking status (stable current smokers, stable former smokers, current to 

former smokers, and former to current smokers) in the COPDGene cohort during the 5-

year period between P2 and P3; and (d) identify if there was a relationship at P3 between 

longitudinal smoking status, anxiety, depression,  health-related quality of life, and 

physical and social functioning due to airflow limitations.    

Research Questions and Hypotheses 

Research Question 1 (RQ1): Is there a significant change in anxiety between P2 

and P3 in the four longitudinal smoking status groups? 

Alternative Hypothesis (H11): There is a significant change in anxiety between P2 

and P3 in the four longitudinal smoking status groups. 

Null Hypothesis (H01): There is no significant change in anxiety between P2 and 

P3 in the four longitudinal smoking status groups. 

Research Question 2 (RQ2): Is there a significant change in depression between 

P2 and P3 in the four longitudinal smoking status groups? 

Alternative Hypothesis (H12): There is a significant change in depression between 

P2 and P3 in the four longitudinal smoking status groups. 
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Null Hypothesis (H02): There is no significant change in depression between P2 

and P3 in the four longitudinal smoking status groups. 

Research Question 3 (RQ3): Is there a significant change in PCS between P2 and 

P3 in the four longitudinal smoking status groups? 

Alternative Hypothesis (H13): There is a significant change in PCS between P2 

and P3 in the four longitudinal smoking status groups. 

Null Hypothesis (H03): There is no significant change in PCS between P2 and P3 

in the four longitudinal smoking status groups. 

Research Question 4 (RQ4): Is there a significant change in MCS of health-

related quality of life between P2 and P3 in the four longitudinal smoking status groups? 

Alternative Hypothesis (H14): There is a significant change in MCS between P2 

and P3 in the four longitudinal smoking status groups.  

Null Hypothesis (H04):   There is no significant change in MCS between P2 and 

P3 in the four longitudinal smoking status groups. 

Research Question 5 (RQ5): Is there a significant change in psychological and 

social functioning due to airflow limitations (measured with the SGRQ) between P2 and 

P3 in the four longitudinal smoking status groups? 

Alternative Hypothesis (H15): There is a significant change in SGRQ between P2 

and P3 in the four longitudinal smoking status groups.  

Null Hypothesis (H05):   There is no significant change in SGRQ between P2 and 

P3 in the four longitudinal smoking status groups. 
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Research Question 6 (RQ6): Is there a relationship between longitudinal smoking 

status, anxiety, depression, health-related quality of life (PCS and MCS), and 

psychological and social functioning due to airflow limitations measured with the SGRQ 

at P3? 

Alternative Hypothesis (H16): There is a relationship between longitudinal 

smoking status, anxiety, depression, physical component score of the SF-36, mental 

component score of the SF-36 psychological and social functioning due to airflow 

limitations measured with the SGRQ.  

Null Hypothesis (H06): There is no relationship between longitudinal smoking 

status, anxiety, depression, physical component score of the SF-36, mental component 

score of the SF-36 psychological and social functioning due to airflow limitations 

measured with the SGRQ. 

Framework 

The problem was that there was a gap in the literature that addresses the 

relationship among longitudinal smoking status, depression, anxiety, health-related 

quality of life, and psychological and social functioning due to airflow limitations 

(measured with the SGRQ) among patients enrolled in the COPDGene Cohort Study is 

grounded in the literature because it examines people’s self-reported anxiety, depression, 

quality of life, and disturbances in social and psychological functioning through the 

cognitive theory. Cognitive theory is the assumption that thoughts, opinions, or 

perceptions are determinants of emotions and behaviors (Clark et al., 1999). Anxiety and 

depression affect people’s physical and emotional symptoms and physical and emotional 
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distress are thought to be associated with higher levels of anxiety and/or depression 

(Kinser et al., 2012). This suggests that as disease progresses and the person’s physical 

ability becomes more limited, then depression and anxiety will increase, and quality of 

life will decrease. 

Nature of the Study 

I used a quantitative, longitudinal, nonexperimental design using archived data 

from COPDGene. I used paired t tests with alpha adjusted to 0.01 to address RQ1 

through RQ5 and I used regression to address RQ6. 

The problem that I examined in this study was original because, until now, there 

has not been another study conducted that has looked at difference in anxiety and 

depression and difference in quality of life over multiple years in adult COPD patients. 

Other studies use the HADS and/or the SF-36 on one visit to determine how the patient 

feels at that time. I looked at the relationship between anxiety and depression scores and 

the difference in quality of life over the course of 5 years in adult patients with COPD 

with the first administration of HADS and SF-36 being between 2013 and 2014 in P2 and 

the second administration being between 2018 and 2019 in P3. 

I examined differences in symptoms (n=983) of anxiety and depression and 

overall quality of life in smokers (≥10 pack-years) in the COPDGene cohort who were 

grouped by a change in their longitudinal smoking status over a 5-year period were 

examined. (i.e., stable current smokers, current to former smokers, stable former smokers, 

and former to current smokers). 
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The problem was amenable to scientific study because investigators can 

determine how a person with COPD rates their anxiety, depression, quality of life, and 

disturbances in social and psychological functioning after living with COPD for a 

minimum of 5 years and if during those 5 years their smoking status changed. This will 

help medical providers better understand the importance of treating the secondary 

symptoms of COPD to help alleviate some of the primary symptoms. 

Definitions 

Anxiety: “Anxiety is an emotion characterized by feelings of tension, worried 

thoughts, and physical changes like increased blood pressure” (American Psychological 

Association, 2020). Anxiety can cause an individual to avoid certain situations and can 

lead to physical symptoms like dizziness, rapid heartbeat, and sweating (American 

Psychological Association, 2020) 

Bodily Pain: This is defined as a generalized, unpleasant bodily sensation that 

causes mild to severe physical distress that usually results from a disorder, injury, or 

disease (Merriam-Webster Dictionary, 2020). 

COPD: Chronic obstructive pulmonary disease is a disease of the lungs that is 

characterized by chronic obstruction of the airflow in the lung that will interfere with 

normal breathing and is not fully reversible (World Health Organization, 2020). 

Current to Former Smokers: Those who were smokers at P2 but quit smoking 

before P3.  

Depression: Depression makes people have a lack of pleasure or interest in 

regular activities; it can cause weight loss or weight gain, insomnia, or excessive 
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sleeping, inability to concentrate, and can give the sufferer feelings of worthlessness, 

excessive guilt, and thoughts of death or suicide (American Psychological Association, 

2020)  

Former to Current Smokers: Those who were not smokers at P2 but began 

smoking before P3. 

HADS: Hospital Anxiety and Depression Scale was designed to provide a simple, 

reliable tool to screen anxiety and depression in patients (Snaith, 2003). This 

questionnaire has 14 items that the patient answers on a 4-point scale. Seven items relate 

to anxiety and the remaining seven relate to depression. The final tally of anxiety and 

depression will result in a numerical score that indicates the patient is either mildly, 

moderately, or severely affected by either anxiety, depression, or both (Stern, 2014). 

Mental Health: Mental health is an individual’s state of well-being in which they 

can realize their own abilities in coping with normal life stresses and are able and willing 

to contribute to their community (World Health Organization, 2018). 

Physical Functioning: Activities considered crucial for sustaining independence, 

and those considered optional that are not required for independent living but may impact 

quality of life (Painter et al., 1999).  

Role Activities: The customary or normal activity of an individual in a setting 

(Vocabulary.com, 2020). 

SF-36: Short Form Health Survey is a health-related quality of life measure that 

assesses eight health concepts: limits in physical function because of health 

complications; limits in social function because of physical or emotional difficulties; 
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limits in role activities because of physical health problems; bodily pain; general mental 

health; limits in role activities because of emotional problems; vitality; and general health 

perceptions (Gandek et al., 2004). 

SGRQ: St. George's Respiratory Questionnaire was designed to help investigators 

learn more about how the patient’s breathing is disturbing them and how it affects their 

quality of life (Jones et al., 1992). This questionnaire is scored in three separate domains: 

symptoms, activity, and impacts. For this study, the impacts domain will be analyzed. 

The impacts domain measures the disturbances in social and psychological functioning 

(Nagai et al., 2015). This section includes questions asking the participant: if their 

respiratory condition causes them problems, if they have ever had to stop or change their 

line of work because of their respiratory problems, if they get breathless when conducting 

everyday activities such as walking or talking; other effects such as: if the respiratory 

condition is embarrassing in public, a nuisance to family and friends, if the sufferer 

panics when they cannot catch their breath, if they feel they are not in control of their 

illness, they do not expect their condition to improve, if they feel frail or invalid because 

of their condition, and if everything seems to be too much of an effort; questions about 

their medication is asked: do they feel their medication is helping them, do they get 

embarrassed by using their medication in public, do they have unpleasant side effects 

from their medication, and does the medication interfere with their life; this section also 

asks how the illness affects their daily life, can they play sports or go out to do 

recreational activities, can they go shopping on their own, can they do housework, can 
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they move from their chair or bed; lastly, this section of the questionnaire asks if their 

illness stops them from doing things they enjoy doing. 

Social Functioning: Interactions an individual has with their environment and the 

capability to accomplish their role within environments as work, social activities, and 

relationships (Bosc, 2000). 

Stable Current Smokers: Those who were smokers at P2 and remained smokers at 

P3.  

Stable Former Smokers: Those who were not smokers at P2 and remained non-

smokers at P3. 

Vitality: Vitality refers to the individual’s physical strength, mental vigor, and the 

capacity for a meaningful existence (Dictionary.com, 2020). 

Assumptions 

I assumed that because the coordinators across all study sites administering the 

questionnaires have been trained, that they administered the questionnaires correctly. It 

was assumed that the data collected from the surveys is accurate and reliable. Each 

instrument is a self-report measure that relies on the participants to report how they feel. 

The participants’ reports of symptoms could vary, depending upon their memory and 

evaluation of symptoms. I also assumed that the sample is reflective of the adult COPD 

population. 

Assumptions of the Statistical Analysis 

There was a total of 20 paired t tests to answer the first five research questions. 

Laerd Statistics (2018) lists the assumptions of the t test as: (a) there was one dependent 
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variable that was measured at the continuous level, (b) there was one independent 

variable that consists of two related groups, (c) there are no significant outliers in the 

differences between the related groups, and (d) the distribution of the differences of the 

dependent variable between the two related groups was normally distributed. The third 

and fourth assumptions were tested using SPSS with the third assumption tested using a 

boxplot and the fourth assumption with the Shapiro-Wilk test for normality. 

I analyzed the sixth research question using multiple regression. Laerd Statistics 

(2018) lists the assumptions for multiple regression as: (a) the dependent variable was 

measured on a continuous scale, (b) there are two or more independent variables, (c) 

there was an independence of observations, (d) there was linear relationship between the 

dependent variable and each independent variable, (e) the data needs to show 

homoscedasticity, (f) the data must not show multicollinearity, (g) there should be no 

significant outliers, and (h) check that the residuals are normally distributed (Laerd 

Statistics, 2018). The first 2 assumptions were checked first. The third assumption was 

checked using the using the Durbin-Watson statistic, the fourth assumption was checked 

by creating scatterplots and partial regression plots, the fifth, sixth, and seventh 

assumptions were checked in SPSS Statistics, and the eighth assumption was checked 

with a histogram and a Normal P-P Plot.  

Scope and Delimitations 

In this study, I (a) identified if there was a change in anxiety and depression 

scores in the four groups based on longitudinal smoking status (stable current smokers, 

stable former smokers, current to former smokers, and former to current smokers) in the 
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COPDGene cohort during the 5-year period between P2 and P3; (b) identified if there 

was a change in health-related quality of life scores in the four groups based on 

longitudinal smoking status (stable current smokers, stable former smokers, current to 

former smokers, and former to current smokers) in the COPDGene cohort during the 5-

year period between P2 and P3; (c) identified if there was a change in psychological and 

social functioning due to airflow limitations in the four groups based on longitudinal 

smoking status (stable current smokers, stable former smokers, current to former 

smokers, and former to current smokers) in the COPDGene cohort during the 5-year 

period between P2 and P3; and (d) identified if there was a relationship between 

longitudinal smoking status, anxiety, depression, physical component score of the SF-36, 

mental component score of the SF-36 psychological, and social functioning due to 

airflow limitations measured with the SGRQ. 

 The participants were limited to those who were already enrolled in COPDGene. 

The data collection was delimited to adult respondents because the age for enrolling into 

COPDGene was 45-80 years old.  

Due to aging, this population may be susceptible to memory or cognitive 

impairment (Small, 2002). It is possible that memory or cognitive impairment may have 

influenced the results of this study; however, it cannot be assumed that all the aging 

population has these mental health issues.  

The data collection took place in face-to-face (F2F) interviews. A F2F survey is 

when an interviewer asks the respondent the questions on the survey and records the 

answers. One advantage to F2F data collection is the researchers’ ability to explain the 
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questions to the participant. Unfortunately, the response rate with F2F is not as robust as 

online for those studies that are researching topics that are considered taboo or 

controversial (Liu & Wang, 2016). The nonresponse rate in F2F surveys is higher than in 

online surveys (Zhang et al., 2017). In some situations, the participant will simply answer 

the questions in a way that will make themselves sound better, will answer with how they 

think the researcher wants them to answer, or will refuse to answer the question at all. 

The reason the F2F method was used is because other datapoints were collected that are 

not being used in the present study that require the in-person contact; for example, a CT 

scan and blood draw was part of the research visit, among other procedures that cannot be 

completed online. Another reason for the F2F interview is because this aging population 

sample may not have the technology or knowledge to navigate an online survey. 

This study will not look at the P1 data. During P1 the HADS questionnaire was 

not administered. 

Limitations 

COPDGene has an Ancillary Studies and Publications Committee that decides if 

an investigator is allowed access to COPDGene data and to ensure there is no 

overlapping of projects and publications within COPDGene. This committee meets twice 

a month on the first and third Thursdays. Once the data request is reviewed, the 

committee decides if the investigator is allowed access or if the request is deferred 

pending further information needed. This study has gone through all necessary reviews 

and was approved to move forward. 
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There are limitations to consider when using self-report questionnaires. Self-

reported measures showed greater concordance for monthly compared to yearly metrics 

(Short et al., 2009). This means that the accuracy of the answers provided on the self-

report measure decreases as the recall period increases. Also, the accuracy of self-report 

measures as quantitative measures has not been well documented (Tommelein et al., 

2014). 

Collection of HADS data ceased when the quarantine portion of the COVID-19 

pandemic began in March 2020. COPDGene stopped in-person visits to protect both the 

subjects and staff. Some questionnaires were completed over the phone, but because the 

HADS is considered sensitive and could require medical follow-up, this measure was 

postponed until in-person visits began once more and medical care providers were back 

in their offices so the coordinators can inform them of any alarming scores. 

Significance 

Regardless of COPD being the fourth primary cause of death in the United States, 

there is a lack of awareness of the disease by the public (Sayiner et al., 2012). This lack 

of awareness spans in part, on the patients, as well as health care professionals. While the 

consensus shows that patients believe their providers are committed to help, there is a 

less favorable attitude relating to whether effective treatments exist (Sayiner et al., 2012). 

Not understanding if their disease can be treated in an effective way can cause a great 

deal of anxiety and depression among patients which, in turn, can lead to more disease 

complications (Xu et al., 2008).  
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Bridging the gap of knowledge about a long-term difference in anxiety, 

depression, and quality of life and how those relate to the patient’s longitudinal smoking 

status and if a difference in anxiety, depression, and health-related quality of life relates 

to the patient’s social and psychological functioning can aid healthcare professionals in 

determining a proper educational intervention to help these patients understand their 

disease and treatments better to prevent further complications to their disease by tracking 

and alleviating symptoms before they start. Tracking anxiety, depression, and quality of 

life long-term can present the healthcare provider with patterns of the patients’ triggers to 

better treat them. 

The findings of this research will lead to positive social change by bringing 

awareness to the healthcare providers of the challenges that COPD patients face in 

relation to current management and mental health issues concerning their disease. 

Summary 

COPD continues to be a leading cause of death in the United States (Sayiner et 

al., 2012). The comorbid conditions may increase the exacerbations a person experiences 

leading to further disease complications. If these comorbid conditions can be identified 

and treated, doctors may be able to slow-down disease progression. 

Chapter 2 contains a review of the literature. COPD with depression, COPD with 

anxiety, COPD, and limits in physical function because of health complications, limits in 

social function because of physical or emotional difficulties, limits in role activities 

because of physical health problems, bodily pain, general mental health, limits in role 

activities because of emotional problems, vitality, and general health perceptions will be 
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discussed. A review of the brain’s ability to moderate the effects of stress is presented. 

The literature review includes studies on COPD, HADS, SF-36, SGRQ, and COPD 

treatments. 
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Chapter 2: Literature Review 

Introduction 

With a diagnosis of COPD, a patient may have feelings of anxiety and depression 

and a decreased quality of life. While these feelings have been documented, estimates of 

the prevalence over time vary considerably (Hill et al., 2008). Anxiety and depression are 

shown to correlate with pulmonary-specific COPD symptoms (Doyle et al., 2013). It is 

important to determine if anxiety and depression worsen over time in COPD patients; if 

worsening does occur, this could further complicate the disease progression. The purpose 

of this research was to address the gap in the literature concerning the relationship among 

longitudinal smoking status, depression, anxiety, health-related quality of life and 

psychological and social functioning due to airflow limitations, among participants 

enrolled in the COPDGene Cohort Study. 

This chapter begins with a discussion of the strategies that I used to research the 

literature followed by a discussion about the theoretical model of the cognitive approach. 

I discuss the model’s origins and assumptions along with recent research related to the 

model. In the third section, I describe the classifications of diseases and where COPD fits 

into those classifications. The fourth section contains a review of literature on COPD, its 

physiology, history, causes, symptoms, prevalence, treatment, and public awareness as 

well as how genetics and sex affect the disease. In the fifth section I describe smoking 

and its effects of health status. In the sixth section I give an overview of anxiety and 

depression and how these are measured. In the seventh section I describe depression’s 

construct, etiology, and outcomes with the eighth section delving into COPD with 
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depression. The nineth section includes information about anxiety with descriptions of 

the construct, etiology, and outcomes with Section 10 containing information about 

COPD with anxiety. Sections 11 and 12 describe the HADS and SF-36 questionnaires 

that I used in this study. Section thirteen describes COPD and quality of life; section 

fourteen describes the SGRQ questionnaire that I used for this study. 

Literature Search Strategy 

I conducted a literature search using multiple resources and various databases, 

experts on COPD, anxiety, and depression, and a list of search terms. I searched 

databases such as MEDLINE, CINAHL Plus, Directory of Open Access Journals, 

Science Citation Index, Science Direct, ProQuest, and Psychology Databases Combined 

Search to locate peer-reviewed articles; I searched psychology, respiratory, and medical 

journals, magazines, and books from the Walden University library and other online, 

open-access sites to complete this review. I searched the websites American Thoracic 

Society, COPD Foundation, COPDGene Study, National Heart, Lung, and Blood 

Institute, National Institute of Mental Health, American Lung Association, the World 

Health Organization, Center for Disease Control, and the Mayo Clinic were consulted to 

complete this literature review. I limited search years for studies conducted on the topic 

were 2010 to 2020; when literature could not be found the search was extended back to 

1990. 

I used the following search terms and phrases: cognitive framework, types of 

diseases, categories of diseases, COPD, COPDGene, COPD and anxiety, COPD and 

depression, depression, disease types and depression, anxiety, disease types and anxiety, 
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disease types and quality of life, HADS, SF-36, COPD and SF-36, SGRQ, and COPD 

treatments. 

Theoretical Framework 

I used a cognitive approach for this study. A cognitive approach focuses on 

people’s beliefs (Stenling et al., 2014). This approach suggests that behavioral, 

emotional, and physical symptoms result from cognitive irregularity (Kinser & Lyon, 

2014); this means that depressed patients think differently than those who are not 

depressed. 

Anxiety and depression are two separate ailments but are often linked together. 

Depression and anxiety have a bidirectional relationship where depression may be both a 

cause and an effect of anxiety (Kinser et al., 2012). Anxiety involves repeated episodes of 

intense fear, terror, stress, or nervousness that is known to peak within minutes (Mayo 

Clinic, 2020). With depression comes feelings of sadness and can keep the sufferer from 

enjoying life (Mayo Clinic, 2019).  

Typically, the human brain will moderate the effects of stress to sustain optimal 

performance. The regulatory functions that take place to try to maintain the ideal 

functioning enhance the individual’s responses to the stressors and the ability to manage 

negative effects (Epel, 2009). When these stressors persist without being relieved, the 

same regulatory functions begin to impair neural function and other regulatory systems; 

this ware can cause depression (Kinser & Lyon, 2014). It has been found that patients 

with moderate to severe COPD exhibited changes in their brain’s grey matter density and 

white matter integrity resulting in cognitive deficits (Yin et al., 2019).   
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Types of Disease 

According to International Classification of Diseases, 10th Revision (ICD-10), 

there are 20 disease classifications: a) certain infectious or parasitic diseases, b) 

neoplasms, c) diseases of the blood or blood-forming organs, d) diseases of the immune 

system, e) endocrine, nutritional, or metabolic diseases, f) mental, behavioral, or 

neurodevelopmental disorders, g) sleep-wake disorders, h) diseases of the nervous 

system, i) diseases of the visual system, j) diseases of the ear or mastoid process, k) 

diseases of the circulatory system, l) diseases of the respiratory system, m) diseases of the 

digestive system, n) diseases of the skin, o) diseases of the musculoskeletal system or 

connective tissue, p) diseases of the genitourinary system, q) conditions related to sexual 

health, r) diseases of pregnancy, childbirth, or the puerperium, s) certain conditions 

originating in the perinatal period, and t) developmental anomalies (World Health 

Organization, 2020). COPD would be classified into the diseases of the respiratory 

system category. 

COPD 

COPD is a term used to describe progressive lung diseases such as chronic 

bronchitis, refractory asthma, and emphysema (COPD Foundation, 2018). COPD can be 

treated, but it cannot be cured. It is the fourth leading cause of death in the United States 

with exasperations from the disease being the third largest cause of emergency room 

visits (Pooler & Beech, 2014). 

about:blank
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In Relation to Disease Type 

As mentioned, COPD is grouped into the diseases of the respiratory system 

category according to ICD-10. COPD is coded as: COPD, with acute lower respiratory 

infection, COPD, with acute exacerbation, COPD, unspecified, which includes COPD 

with asthma, chronic bronchitis, emphysema, or chronic obstructive asthma (Nicolacakis, 

2015). Additional codes can be used to identify a patient’s history of tobacco use, current 

tobacco use, and tobacco dependence (Nicolacakis, 2015). ICD-10 codes are used by 

physicians, nurses, and medical coders for a variety of purposes to include statistics and 

billing and claims reimbursement; they are also used to aid in surveillance and research 

activities (Center for Disease Control and Prevention, 2015). 

Physiology 

COPD is characterized by airflow obstruction that cannot be reversed and an 

inflammatory response in the lungs (O’Donnell et al., 2015). All cigarette smokers and 

those who are exposed to noxious particles and gases have inflammation in their lungs; 

those who develop COPD have an enhanced response to inhaling the toxic agents 

(MacNee, 2006). The enhanced responses can result in chronic bronchitis, emphysema, 

and bronchiolitis (MacNee, 2006).  

 The Global Initiative for Chronic Obstructive Lung Disease (GOLD) developed a 

four-stage classification of COPD severity (Safka et al., 2017). Patients are categorized 

based on airflow limitation (FEV1), symptoms (using modified Medical Resource 

Council dyspnea scale or COPD Assessment Test score), and exacerbation history (Safka 
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et al., 2017). When a patient is put into a category, there are guidelines for treatment to 

aid the medical practitioner in treating that specific category. 

COPD is not a single disease but is more of a syndrome that is defined as a set of 

symptoms that commonly occur together and related to each other (Agustí & Celli, 

2017). Symptoms of COPD include difficulty breathing, mucus production, wheezing, 

and a persistent cough (Mayo Clinic, 2020). COPD-affected lungs are like aging lungs; 

COPD has been viewed as an accelerated premature aging of the lungs (Cho et al., 2019). 

People with COPD will also likely experience exacerbations; these are episodes where 

their symptoms become worse than the usual day-to-day challenges and usually last for 

several days. 

Divo et al. (2012) prospectively evaluated comorbidities and mortality risk in 

COPD patients. Twelve comorbidities were found to negatively influence survival. These 

are: pulmonary fibrosis, congestive heart failure, lung cancer, coronary artery disease, A. 

fibrillation, anxiety, breast cancer, esophageal cancer, liver cirrhosis, pancreatic cancer, 

gastric duodenal ulcer, and diabetes with neuropathy (Divo et al., 2012). 

History of COPD 

COPD dates to the 1600s. Theophile Bonet, a Swiss-born physician, performed 

more than 3,000 autopsies on his patients identifying those patients with emphysema had 

larger lungs than those who did not have the disease (Plank, 2018). During the 1800s, Dr. 

Rene Laënnec identified air pollution and genetic factors to be causes of COPD; he was 

the first to compare the relationship between chronic bronchitis and emphysema to COPD 

(Petty, 2006). In 1846, the spirometer was invented (Plank, 2018). The spirometer is an 
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essential tool used in the diagnosis of COPD; the spirometer measures FEV1. The full list 

of components to diagnose COPD was developed in 1959, but the term COPD was not 

coined until the 1960s (Petty, 2006). In the 1970s, it was discovered that stopping 

smoking helps to slow the progress of COPD while smoking will further accelerate the 

disease (Plank, 2018). 

Causes  

COPD is caused by long-term exposure to lung irritants that damage the lungs and 

airways (American Lung Association, 2020). The most common irritant in the United 

States is cigarette smoke; there are more than 7,000 chemicals created when a cigarette 

burns; these toxins weaken lungs’ defense against infections which causes swelling in the 

air tubes, destroying the air sacs which contributes to COPD (American Lung 

Association, 2020). Cigarettes are not the only contributing factor to developing COPD. 

Cigars, pipes, and other types of tobacco smoke can cause COPD, especially when 

inhaled (National Heart, Lung, and Blood Institute, 2019). Environmental factors can also 

play a role in disease development. Long-term exposure to air pollution, second-hand 

smoke, dust, chemicals, and fumes can also cause COPD (American Lung Association, 

2020). 

Since COPD is caused by long-term exposure to irritants, COPD is more common 

in adults than children; however, events taking place in one’s youth can influence the 

likelihood of contracting the disease as an adult. Childhood maltreatment was found to be 

a risk factor for COPD in adulthood because those who were mistreated as a child are 

more likely to smoke cigarettes and less likely to quit smoking (Shields et al., 2016). In 
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one study, it was found that those who lived with a smoker throughout their childhood 

had a 31% higher mortality from COPD compared to those who did not live with a 

smoker throughout childhood (Nogrady, 2018). 

Genetics and Sex 

More recent studies have found that a genetic condition called alpha-1 antitrypsin 

deficiency may play a role in causing COPD (National Heart, Lung, and Blood Institute, 

2019). People with this condition have low blood levels of alpha-1 antitrypsin (AAT) in 

their liver; this low level of AAT can lead to lung damage (National Heart, Lung, and 

Blood Institute, 2019). 

The differences between females and males with COPD are a result of sex-

specific differences and gender-specific differences (Raghavan et al., 2017). 

Epidemiological data indicate that the prevalence of COPD among females is now 

comparable to males; the number of female COPD cases continues to climb (Tsiligianni 

et al., 2017). Females are at an increased risk of small airway disease while males are 

more vulnerable to an emphysematous phenotype (Jenkins et al., 2017). Compared to 

men, women with COPD tend to be of a lower socioeconomic class, are younger, are 

more vulnerable to developing COPD, and experience a more rapid progression of the 

disease (Jenkins et al., 2017). Epidemiological trends are showing that mortality rates 

have been decreasing more quickly among men with COPD than among women 

(Raghavan et al., 2017). 

about:blank
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Treatment 

The key goal when selecting a treatment for COPD patients is to relieve the 

patient’s current symptoms to reduce the burden on daily activities, to lower the risk of 

future exacerbations, and to prevent disease progression (Ding et al., 2017). Physicians 

take factors such as exacerbation history, lung function, and presenting symptoms into 

consideration when determining an appropriate treatment choice for COPD (Roche et al., 

2019). Disease conditions vary in COPD patients so care interventions are tailored 

according to the disease-related factors (Ridwan et al., 2019). During the last 20 years, 

there has been a significant increase in the number of pharmacologic agents available for 

COPD patients (Roche et al., 2019). To date, the only treatment known to alter the course 

of COPD is long term, supplemental oxygen (Plank, 2018).  

Prescribed, inhaled medication is the most common treatment method for COPD 

(Rogliani et al., 2017). The level of adhesion to the prescribed medications is low which 

has a negative influence on outcomes (Rogliani et al., 2017). Factors to take into 

consideration before prescribing these inhaled medications are, the age and cognitive 

status of the patient, manual dexterity and strength, and the ability to coordinate the 

inhaler (Rogliani et al., 2017). On occasion, COPD patients are prescribed a different 

type of inhaled medication if the physician finds the first medication is not working for 

the patient. The switch between different types of inhalers can cause confusion for the 

patient as they may have to utilize different techniques to use them. This confusion will 

often cause the patient to use the medication incorrectly, or not at all should they become 

frustrated (Bosnic-Anticevich et al., 2017). 
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Another common treatment method used alone, or along with the prescribed, 

inhaled medication is breathing exercises. Diaphragmatic breathing, yoga breathing, 

breathing gymnastics, and singing are common treatments that have shown to improve a 

COPD patients’ pulmonary function (Lu et al., 2020). Like the inhaled medications, the 

physician cannot be sure the patient is performing the exercises correctly. 

With the physical ailments of COPD being at the forefront, there is a significant 

amount of unmet mental health needs among current and former smokers whether they 

have COPD or not with one in five people having symptoms that are un-medicated 

(Norwood, 2006). Having untreated mental health challenges jeopardizes patients' ability 

to utilize COPD treatment. Depression and anxiety are associated with higher levels of 

shortness of breath, fatigue, and frequency of COPD symptoms (Doyle et al., 2013). 

There is low awareness about COPD (Sayiner et al., 2012). Although COPD is 

regarded as a chronic inflammatory lung disease, the disease mechanism is still unknown 

(Cho et al., 2019). There is documented data showing low knowledge about the disease, 

beliefs about COPD, treatment satisfaction, and attitudes concerning care. Better patient, 

and physician education are needed. 

Smoking and Health Status 

Habitual cigarette smoking is associated with an increased risk of numerous 

adverse health effects including, but not limited to, lung disease, cardiovascular disease, 

and premature death (Surgeon General, 2014). Over the past 50 years, smoking has 

decreased, however, 15.5% of the population are current smokers (Jamal et al., 2018). 

The major component in cigarette smoke is nicotine, which is highly addictive causing 
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the user to become dependent (Picciotto & Kenny, 2020). Nicotine dependence is a 

concept used to classify a group of symptoms including, heavy consumption of tobacco 

products, compulsive use of tobacco products, building a tolerance to the products, and 

withdrawal if a product is not used in a period of time (Frandsen et al., 2017).   

Smoking cessation benefits smokers of every age (Surgeon General, 2014). 

Efforts to increase smoking cessation include education about the risks of smoking, 

behavioral modifications, nicotine replacement, and antidepressant medications (Schauer 

et al., 2016). A survey administered in 2015 showed that two thirds of those who were 

active smokers were interested in quitting with just over half having received advice of 

how to quit from a medical health professional (Babb et al., 2017). Fewer than one third 

of smokers who attempted to quit used cessation treatments that were proven to work, 

and fewer than one tenth of smokers were successful in quitting (Babb et al., 2017). 

Anxiety and Depression 

There is a link between anxiety and depression. The body of research on anxiety 

creation has results suggesting that depressed individuals tend to generate primarily 

dependent interpersonal stress (Uliaszek et al., 2012). Life stresses and anxieties is 

characterized in two ways: interdependent/dependent and interpersonal/non-interpersonal 

(Uliaszek et al., 2012). Independent stress refers to events that are beyond one's control. 

Dependent stress occurs because of the individual's own actions. Interpersonal stress is 

difficulties with family, peers, or significant others, whereas non-interpersonal stress 

refers to occupational, educational, and health problems (Uliaszek et al., 2012). It is 

suggested that a person who is depressed will also assume more stress and anxiety. The 
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anxiety a COPD patient experiences in relation to their disease could be either 

independent or dependent depending on how they contracted the disease; and could also 

be categorized as non-interpersonal because of their health challenges or interpersonal 

because those health challenges could affect their occupational choices and relationships 

with others.  

There is also reason to believe that the effects can work in reverse: when a person 

is anxious it can cause depression. There is a bidirectional relationship between anxiety 

and depression; specifically, that in addition to the triggering effects of anxiety or 

depression, depressed individuals are more likely to experience subsequent stressful 

events that will cause anxiety (Brown & Rosellini, 2011). 

Cognitive theories suggest that mental representations formed by humans play a 

central role in guiding their behavior (Franken, 2007). If a person becomes stressed, they 

may have trained themselves to become depressed because of the stress or vice versa. 

How Depression and Anxiety are Measured 

To measure anxiety and depression, clinicians will use either an interview, self-

report measures, or both. Subjective tests, such as an interview, allows for more data to 

be collected that may not have been planned (Evans, 2018). One of the most used 

methods of data collection in the social sciences is the qualitative, semi-structured 

interview (Bradford & Cullen, 2012). These types of interviews allow the researcher to 

investigate subjective viewpoints and gather more in-depth explanations of a person’s 

experience (Flick, 2009). This form of data collection allows for a more free-flowing 

conversation to happen between the interviewer and interviewee which can result in 
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voluntary information to be offered that was not asked. This type of data collection is also 

susceptible to biases that can influence the outcome of the assessment. 

A self-report measure can also be administered to determine a person’s anxiety 

and depression levels. These measures do not have the biases associated with them as 

subjective techniques do, however, they also do not capture the breadth of information 

that some situations need to make an informed diagnosis (Cucato et al., 2013). These 

psychiatric rating scales were developed more than four decades ago and serve to assign a 

numerical value to the complex range of behaviors, feelings, and affects (Anderson et al., 

2002). There is a plethora of validated, self-report measures to choose from depending on 

what the clinician seeks to measure. 

Depression 

Construct 

Depression is a common illness and the leading cause of disability worldwide 

(World Health Organization, 2018). There are more than three hundred million people 

affected by this illness across the globe (World Health Organization, 2018). Depression is 

something that most people feel at some point in their life. It can be described as feeling, 

sad, down in the dumps, or feeling blue. “True clinical depression is a mood disorder in 

which feelings of sadness, loss, anger, or frustration interfere with everyday life for 

weeks or longer” (A.D.A.M. Medical Encyclopedia, 2012). 

Etiology 

It is suggested that depression begins within a person’s emotional inertia in 

adolescence. Adolescence is a period marked by significant psychosocial, biological, and 
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cognitive changes that lead to increases in emotionality, greater sensitivity to social 

interactions, and greater reward seeking and associated risk taking (Kuppens et al., 2012). 

During this time, a person’s executive, and self-regulatory skills to cope with these 

changes mature more gradually and are not fully developed. Emotional inertia is how 

people respond to and regulate emotional events and is reflected in the patterns that their 

emotions change over time (Kuppens et al., 2012). Emotional inertia reflects that one’s 

current emotional state is predictable from one’s prior emotional state. High emotional 

inertia means that a person's emotional changes show a high degree of drive, with current 

emotional states being influenced by previous emotional states. On the other hand, low 

emotional inertia is the opposite, indicating that current emotional states are less 

predictable from previous emotional states (Kuppens et al., 2012). 

Diseases and Outcomes 

Major depression is more likely to occur in males; unipolar depression is more 

likely to occur in females (Albert, 2015). Depression is also more prevalent in young 

women than men, which introduces age as another biological factor (Albert, 2015). 

Many patients who suffer from mood disorders such as depression never seek 

treatment. There has been a modest increase over the past decade in which there has been 

an increase in public awareness of the availability of effective treatments and there is less 

shame associated with mood disorders (Butcher et al., 2013). Depression can be treated 

with medications, psychotherapy, and electroconvulsive therapy.  

There are several antidepressant medications available today. “Antidepressants 

are generally categorized by how they affect the naturally occurring chemicals in your 
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brain to change your mood” (Mayo Foundation for Medical Education and Research, 

2012). Among these are: Selective serotonin reuptake inhibitors (SSRIs), serotonin and 

norepinephrine reuptake inhibitors (SNRIs), norepinephrine and dopamine reuptake 

inhibitors (NDRIs), atypical antidepressants, tricyclic antidepressants, and monoamine 

oxidase inhibitors (MAOIs). 

In addition to medications (or in lieu of) psychotherapy may be used to treat 

depression. Cognitive-behavioral therapy (CBT) is “based on altering dysfunctional 

thoughts and cognitive distortions” (Butcher et al., 2013, p. G-4). CBT is based on the 

idea that thoughts cause feelings and behaviors, not external things, like people, 

situations, and events (National Association of Cognitive-Behavioral Therapists, 2010). 

One benefit of this type of therapy is that a person can change how they think about a 

given situation and make themselves feel better about it even if the situation does not 

change. In CBT, the individual controls how they feel. CBT centers on the assumption 

that most emotional and behavioral reactions are learned. Therefore, the goal of therapy 

is to help clients unlearn their unwanted reactions and to learn a new way of reacting. 

Psychodynamic therapy is a “psychological treatment that focuses on individual 

personality dynamics, usually from a psychodynamic or psycho-dynamically derived 

perspective” (Butcher et al., 2013, p. G-16). “The goals of psychodynamic therapy are a 

client’s self-awareness and understanding of the influence of the past on present 

behavior” (Haggerty, 2012). A psychodynamic approach aids the client in re-visiting past 

unresolved issues from dysfunctional relationships that manifest symptoms in present 

situations.  
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Electroconvulsive therapy (ECT) is the third option to treat depression. In ECT, 

electrical currents are passed through the brain. This procedure is thought to affect levels 

of neurotransmitters in the brain (Mayo Foundation for Medical Education and Research, 

2012). 

The availability of effective depression treatment over the past decade has 

increased, but the number of people seeking treatment has not increased as much as one 

would hope. “On average, people living with depression go for nearly a decade before 

receiving treatment, and less than one-third of people who seek help receive minimally 

adequate care” (Mental Health America, 2012). About 5% of Americans ages twelve and 

older are depressed, and 80% say the illness interferes at some level with daily 

functioning (Fiore, 2008). 

COPD and Depression 

Major depressive disorder (MDD) is a mood disorder that causes persistent 

feelings of sadness and despair; it affects how you think, feel, behave, and can lead to a 

variety of physical and emotional issues (Mayo Clinic, 2019). MDD has a prevalence of 

17% in the United States making it the most common psychiatric disorder (Heinzman et 

al., 2019). 

Patients with COPD often report psychological distress and a decreased quality of 

life. When comparing those without COPD and those with COPD, those with COPD 

showed depression was more prevailing (Hanania et al., 2011). It is estimated that one in 

four patients with COPD has persistent depressive symptoms (Yohannes et al., 2016). 
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Disease symptoms and quality of life were shown to be more important determinants of 

depression than clinical and biologic measures (Hanania et al., 2011). 

Iyer et al. (2019) compared the frequency depressive symptoms and the use of 

anxiolytic-hypnotics or anti-depressants in smokers with and without COPD, along with 

identification of characteristics associated with having un-medicated symptoms. It was 

found that depressive symptoms were more frequent in severe to very severe COPD 

patients (Iyer et al., 2019). Those with severe to very severe COPD had the highest use of 

anxiolytic-hypnotics, while there was no significant difference between smokers with and 

without COPD and antidepressant use. 

Xu et al. (2008) studied the effect of depression on the risk of hospitalizations and 

COPD exacerbations. Anxiety and depression are comorbid, modifiable conditions in 

COPD. It was found that there is a causal effect of depression on hospitalizations and 

COPD exacerbations (Xu et al., 2008). This suggests that depression can contribute to a 

COPD patient having exacerbations or needing to be hospitalized. 

Anxiety 

Construct 

Anxiety disorders are the most prevalent psychiatric disorders (Bandelow et al., 

2017). While it is normal for the average person to occasionally have anxiety, those with 

an anxiety disorder will experience the anxiety more frequently, intensely, and may have 

a persistent worry or fear about everyday occurrences (Mayo Clinic, 2020). Some 

examples of an anxiety disorder include, phobias, separation anxiety, and generalized 

anxiety among others (Bandelow et al., 2017). Anxiety is often underrecognized and 
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undertreated in primary care and can sometimes be a result of a medical condition (Mayo 

Clinic, 2020). 

Etiology 

What causes anxiety disorders is not completely understood. The etiology of 

anxiety disorders is multifactorial with contributions from environmental and genetic 

influences. Those who have family members who suffer from an anxiety disorder are 

more likely to have an anxiety disorder themselves (Ohi et al., 2020). However, in the 

elderly population, there is greater prominence placed on the biochemical alterations that 

occur with aging and illness and neurodegenerative changes (Connor & Blazer, 2007). 

Other conditions that lead to an anxiety disorder could be a side effect caused by a 

medication a person takes to treat a medical condition (Felman, 2018). Anxiety can also 

be a response from being diagnosed with a medical problem such as heart disease, 

diabetes, respiratory disorders, or drug/alcohol withdrawal (Mayo Clinic, 2020). 

Diseases and Outcomes 

According to the U.S. Department of Health and Human Services (2014) there are 

five major types of anxiety disorders. Generalized Anxiety Disorder is characterized as 

chronic anxiety or tension even when there is nothing to provoke it; Obsessive-

Compulsive Disorder is branded by repeated, unwanted thoughts or obsessions, and/or 

repetitive behavior; Panic Disorders are characterized by unexpected, repeated episodes 

of intense anxiety that is accompanied by physical symptoms; Post-Traumatic Stress 

Disorder is developed after exposure to a terrifying event; and Social Phobia is 
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characterized by an devastating anxiety and excessive self-consciousness in social 

situations (U.S. Department of Health and Human Services, 2014). 

Treatments for anxiety are usually implemented in an out-patient setting; 

exceptions to this that would require hospitalization include a parent’s desire for suicide, 

unresponsiveness to treatments, or comorbidities such as major depression or personality 

disorders (Bandelow et al., 2017). There is substantial undertreatment of anxiety 

disorders. In a European study, only 20.6% of participants with an anxiety disorder 

sought professional help. Of those participants who contacted health care services, 23.2% 

received no treatment at all, 19.6% received only psychological treatment, 30.8% 

received only drug treatment, and 26.5% were treated both with drugs and psychotherapy 

(Alonso & Lepine, 2007). 

Pharmacologic treatments are the first choice for clinicians when treating an 

anxiety disorder (Slee et al., 2019). Duloxetine, venlafaxine, escitalopram Mirtazapine, 

sertraline, fluoxetine, buspirone, and agomelatine have been found to be efficacious with 

good acceptability (Slee et al., 2019). There has been strong evidence that over-the-

counter supplements such as St. John’s Wort, Saffron, and Zinc can also help with 

anxiety disorders (Sarris & Mischoulon, 2017). 

Like depression, anxiety can also be treated with psychotherapy. Behavioral 

interventions to include learning coping mechanisms when confronted by the extreme 

emotion has shown to help anxiety sufferers (Asalgoo et al., 2015). Other treatments such 

as animal assisted therapies are also showing strong health benefits to those with both 

anxiety and depression disorders. Being engaged with an animal enhances oxytocin, 
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serotonin, dopamine, phenylethylamine, neuropeptides, and prolactin to create a sense of 

serenity (Creagan et al., 2015). 

COPD and Anxiety 

An anxiety disorder is more than the occasional anxious feeling. A person with an 

anxiety disorder experiences anxiety that does not go away and can get worse over time 

(National Institute of Mental Health, 2018). The symptoms of anxiety can interfere with a 

person’s relationships, and daily activities. 

Doyle et al. (2013) examined the association of anxiety with COPD to determine 

how much disease functional capacity and severity alter the association. Anxiety is 

shown to correlate with pulmonary-specific COPD symptoms. Anxiety is associated with 

higher levels of shortness of breath, fatigue, and frequency of COPD symptoms (Doyle et 

al., 2013). 

Anxiety and depression among COPD patients are commonly reported together 

(Hill et al., 2008). Regardless of these symptoms being reported together or separately 

they affect the patient's health-related quality of life and contribute to the physical 

disability and financial burden of COPD. According to one study, self-management 

education was common among COPD patients, however, this does not include education 

on how to manage anxiety or depression; this same study found that because heath care 

providers tend to have their own scopes regarding what to educate the COPD patients on, 

psychological well-being are often ignored (Siltanen et al., 2020). It is vital to provide 

better treatment and recognition of depression and anxiety among those who suffer from 

COPD (Pooler & Beech, 2014).  
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HADS 

History 

The HADS was created more than 30 years ago by Snaith and Zigmond to 

measure depression and anxiety in a general patient medical population (Stern, 2014). 

HADS has a focus on the non-physical symptoms associated with anxiety and depression, 

however it does not include all the diagnostic criteria to diagnose depression according to 

the Diagnostic and Statistical Manual of Mental Disorders Fourth/Fifth Edition or all 

those that are required by the Health and Work Development Unit National Depression 

and Long-Term Sickness Absence Screening Audit (Stern, 2014). 

Psychometric Properties 

The HADS has a two-factor structure measuring anxiety and symptoms of 

depression. HADS has shown to be a valid instrument to measure psychological distress 

in older people (Djukanovic et al., 2017). Internal consistency was found to be good in 

both factors and was measured with ordinal and traditional alpha (Djukanovic et al., 

2017). Likewise, HADS has been found to be a valid instrument in COPD patients. In 

one study, the HADS psychometric properties were assessed by comparing to that of 

another health questionnaire; it was found that both questionnaires can be recommended 

as screening tools for psychological distress in COPD patients (Bratås et al., 2014). The 

HADS demonstrates excellent internal consistency (HADS-A = 0.83; HADS-D = 0.82) 

and test-retest reliability (HADS-A = 0.89; HADS-D = 0.92) (Paine, et al., 2019). 
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Measurements 

There are seven questions for anxiety and seven questions for depression 

interspersed within the questionnaire but scored separately. It takes the average person 

around 2-5 minutes to complete (Snaith, 2003). The scoring scale for both anxiety and 

depression are as follows: <7 indicates non-cases; 8-10 mild anxiety or depression; 11-14 

moderate anxiety or depression; and 15-21 severe anxiety or depression (Stern, 2014). 

Depression (HADS-D)  

The seven items in this subscale focus on the inability to feel pleasure. The 

respondent rates each item on a four-point scale from 0-3 (absent to extreme presence) 

(Rehabilitation Measures Database, 2012). 

Anxiety (HADS-A)  

The seven items in this subscale focus on generalized anxiety. Just as with the 

HADS-D, the respondent rates each item on a four-point scale from 0-3 (absent to 

extreme presence) (Rehabilitation Measures Database, 2012). 

SF-36 

History 

The SF-36 was developed by RAND Health Care to help explain differences in 

patient outcomes concerning quality of life (RAND Health Care, 2020). Optum 

Incorporated, Health Assessment Lab, The Medical Outcomes Trust, and QualityMetric 

Incorporated all hold copyrights and trademarks for the SF-36; these organizations, 

together, have developed policies for granting permissions to use the SF-36 form (Lins & 

Carvalho, 2016). 
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Psychometric Properties 

The SF-36 is often used as a measure to assess other scales against and is 

increasingly reported in scientific literature (Lins & Carvalho, 2016; Stavem et al., 1999). 

In COPD patients, SF-36 internal consistency reliability was high (a= 0.76-0.90 for all 

scales except the role-emotional scale, =0.66); test-retest reliability also was high, with 

Spearman's p=0.59-0.88 for the eight scales, only with the role-emotional and social 

functioning scales below 0.75 (Stavem et al., 1999).  

How Quality of Life is Measured 

The SF-36 is a health-related quality of life measure that assesses eight health 

concepts: limits in physical function because of health complications; limits in social 

function because of physical or emotional difficulties; limits in role activities because of 

physical health problems; bodily pain; general mental health; limits in role activities 

because of emotional problems; vitality; and general health perceptions (Gandek et al., 

2004). These eight health concepts form two, larger summary measures, physical and 

mental health (Sharma et al., 2019). The two groups, physical health and mental health 

are the basis of analysis of health-related quality of life. Each domain has a score of 0 to 

100 with higher scores indicating a better health-related quality of life (Ozalevli et al., 

2008). The measured constructs are not specific to an age which enables individual 

patient assessment with comparisons taking place longitudinally (Limsuwat et al., 2014).  

Quality of Life and COPD 

The World Health Organization defines quality of life (QOL) as: 
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an individual's perception of their position in life in the context of the culture and 

value systems in which they live and in relation to their goals, expectations, 

standards, and concerns. It is a broad ranging concept affected in a complex way 

by the person's physical health, psychological state, personal beliefs, social 

relationships, and their relationship to salient features of their environment (World 

Health Organization, 2020). 

Quality of life (QOL) is impaired by COPD and continues to deteriorate with the 

increasing progression of the disease (Zamzam et al., 2013). One in four adults with 

COPD report that they are not able to work and those who are employed report that their 

disease causes them to miss work; half of those with COPD say that their activities are 

limited due to the disease with one third of those affected saying they have trouble 

walking and climbing stairs (Centers for Disease Control and Prevention, 2020). 

Exacerbation of dyspnea, a longer duration of the illness, oxygen use therapy, and 

comorbidities were found to negatively affect the QOL of COPD patients (Rosińczuk et 

al., 2018). Sharma et al. (2019), found that those with COPD have a low health-related 

quality of life according to the SF-36 questionnaire. 

SGRQ 

History 

To fill the need of a self-report questionnaire measuring health in chronic airflow 

limitation, Dr. Paul Jones and colleagues created the SGRQ (Jones et al., 1992). The 

SGRQ is a 50-item questionnaire designed to help health care professionals evaluate how 
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breathing problems affect the patient and which aspects of the illness cause the patient the 

most problems (American Thoracic Society, 2020). 

Psychometric Properties 

Psychometric testing has demonstrated its repeatability, reliability, and validity 

(American Thoracic Society, 2020). The intraclass correlations were 0.795 to 0.900 for 

reproducibility; there were significant correlations between total score and the presence 

of sputum, cough, and wheeze as well as significant correlations between symptom, 

activity, and impact domains and other measures of disease (Jones & Forde, 2009). 

Measurements 

The SGRQ has sixteen sections that are broken up into two parts; part one covers 

the patients’ recollection of their symptoms over the preceding year, part two addresses 

the patient’s current state (Jones & Forde, 2009). In all, three domain scores are 

calculated: symptoms, activity, impacts, and a fourth, total score is also calculated (Jones 

& Forde, 2009). The self-reported scoring system ranges from 0 to 100 with higher scores 

indicating more limitations (Wilke et al., 2012).  

Impacts Domain: Disturbances in Social and Psychological Functioning 

 There are three domains in the SGRQ: symptoms, activity, and impacts. The 

impacts domain of the SGRQ covers employment, being in control of health, panic, the 

need for medication and its side effects, and expectations for health and disturbance of 

daily life (Wilson et al., 1996). 

There are seven questions in the impact domain. The total score provides 

assessment of a person who has airflow limitation’s psychological and social functioning. 
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Psychological Functioning is a person’s ability to achieve their goals within their 

environment; it includes an individual's emotion, behavior, social skills, and overall 

mental health (Preedy & Watson, 2010). Social functioning is an individual's ability to 

fulfill their role within their work environments, social activities, and their personal 

relationships (Bosc, 2000). 

The impact of COPD on mental and social status has been demonstrated in 

multiple studies (Franssen et al., 2018). Due to the progressive and chronic nature of the 

disease, patients are not only limited in their physical abilities, but often show reduced 

social and psychological functioning (von Leupoldt et al., 2012). 

Each of the three domains of the SGRQ have been found to be reliable as stand-

alone assessments. The person reliability resulting from Rasch model analysis showed 

internal consistency among all items within the same domain, which is like the 

Cronbach’s coefficient Alpha (Lo et al., 2015). A value greater than 0.7 indicates good 

internal consistency or model fit; the reliability coefficient for the impact domain is 0.81 

(Lo et al., 2015). 

 Methodology 

This was a quantitative, longitudinal, nonexperimental study using archived data 

from the COPDGene cohort (COPDGene, 2019).  

Quantitative Survey Research 

Quantitative research is when numerical data are collected and analyzed. This 

data is used to construct tables and graphs which can show averages and patterns. 

Quantitative data can be used to confirm or reject a hypothesis by examining 
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relationships between variables (McLeod, 2019). Quantitative data can be understood 

with statistical analysis; the quantitative approach is viewed as scientifically objective, 

and rational (Carr, 1994). 

There are many types of data collection strategies in quantitative research, 

however in the present study the type of data collection is limited to survey research. The 

goal of a survey is to obtain reliable, valid, unbiased data from the representative sample 

of respondents with as little error as possible (McColl et al., 2001). It is suggested to stay 

with measures that have already been standardized and proven valid and reliable; the cost 

of using a poor measure may be greater than any benefits attained (DeVellis, 2017).  

Longitudinal Research 

 Longitudinal research is when participants are followed over prolonged periods of 

time to gather continuous or repeated data (Caruana et al., 2015). Longitudinal research is 

beneficial for evaluating the relationship between risk factors and the development and 

advancement of disease; because data are collected for specific individuals within a 

predefined group, statistical testing may be used to analyze change over time for the 

whole group, or for specific individuals (Caruana et al., 2015). 

 There are both advantages and disadvantages to longitudinal research. An 

advantage is this type of research allows for repeated observations of the same individual 

over time, meaning any changes in the dependent variable cannot be contributed to 

differences between individuals; another advantage is being able to keep track of 

variables in real time (Caruana et al., 2015). Disadvantages are the longitudinal studies 

are time consuming and require a significant number of resources to be effective (Wang 
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et al., 2017). Longitudinal studies also face the risk of attrition, especially in those 

populations that are aging or have high mortality rates (Coggon et al., 2003). 

Longitudinal research is observational (Caruana et al., 2015). 

Nonexperimental, Observational Research 

Nonexperimental studies are observational and retrospective (Thomson & 

Panacek, 2007). These types of studies examine activities that have already occurred 

making any manipulation of the independent variable not possible. The dependent 

variable will have already offered before data collection takes place (Simon & Goes, 

2013).  

Data Analysis 

Paired T Tests 

 The t test is used to determine whether two group means are different and if that 

difference is statistically significant (Allen, 2017). Significance is the probability of 

observing an event or result by chance alone; the lower that probability, the more 

statistically significant that observed result is (Allen, 2017). A significance level (p-

value) of .05 is used most, which means, the likelihood of the observed result must be 

less than 5% (1 in 20) to be considered statistically significant; in some cases, the 

significance level is set to 1% or 10%. In a paired sample t test, each subject is measured 

twice, which results in pairs of observation.  

There are two competing hypotheses with the paired sample t test, the null 

hypothesis, and the alternate hypothesis. The null hypothesis assumes that the mean 

difference between the paired samples is zero, meaning, all observable differences are 
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explained by random variation (Aczel et al., 2018). The alternative hypothesis assumes 

that the mean difference between the paired samples is not equal to zero. 

Statistics Solution (2020) lists four main assumptions for the paired sample t test: 

a) the dependent variable is continuous, b) the observations are independent of one 

another, c) the dependent variable should be normally distributed, and d) the dependent 

variable should not contain any outliers. 

Multiple Regression 

 Multiple regression is used to calculate the value of a variable founded on the 

value of two or more other variables; it uses several explanatory variables to predict the 

outcome of a response variable (Laerd Statistics, 2018). 

Laerd Statistics lists the assumptions for multiple regression as: a) the dependent 

variable is measured on a continuous scale, b) there are two or more independent 

variables, c) there is an independence of observations, d) there is linear relationship 

between the dependent variable and each independent variable, e) the data needs to show 

homoscedasticity, f) the data must not show multicollinearity, g) there should be no 

significant outliers, and h) check that the residuals are normally distributed. 

Conclusion 

Studies have shown that anxiety and depression can complicate the disease 

progression of COPD (Doyle et al., 2013). There has not been a study that has shown 

how anxiety and depression progress over time in the adult COPD population. 

Determining if there is a difference in anxiety and depression can help doctors develop 

better treatments. Correlating the scores of the HADS, the SF-36, and the SGRQ in adult 
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COPD patients, doctors will be able to get a full picture of the patient’s mental health and 

quality of life while they are living with the disease. These findings can help doctors 

determine better treatment plans so their COPD patients can live more productive, 

happier lives. 
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Chapter 3: Research Method 

Purpose of the Study 

The purpose of this research was to address the gap in the literature concerning 

the relationship among longitudinal smoking status, depression, anxiety, health-related 

quality of life and psychological and social functioning due to airflow limitations among 

participants enrolled in the COPDGene Cohort Study. I measured depression and anxiety 

with the HADS, health-related quality of life with the two components of the SF-36 (PCS 

and MCS), and psychological and social functioning due to airflow limitations with the 

impact domain of the SGRQ. I examined if there was a change over time in these 

variables with a paired samples t test and the relationship among the variables was 

assessed using multiple regression analysis. In this chapter I describe the methods and 

procedures I used in assessing data including research questions, research design, 

population, instrumentation used, role of the researcher, and the data analysis plan. 

Finally, this chapter discusses issues of trustworthiness. 

Research Questions 

RQ1: Is there a significant change in anxiety between P2 and P3 in the four 

longitudinal smoking status groups? 

H11: There is a significant change in anxiety between P2 and P3 in the four 

longitudinal smoking status groups. 

H01: There is no significant change in anxiety between P2 and P3 in the four 

longitudinal smoking status groups. 
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RQ2: Is there a significant change in depression between P2 and P3 in the four 

longitudinal smoking status groups? 

H12: There is a significant change in depression between P2 and P3 in the four 

longitudinal smoking status groups. 

H02: There is no significant change in depression between P2 and P3 in the four 

longitudinal smoking status groups. 

RQ3: Is there a significant change in PCS between P2 and P3 in the four 

longitudinal smoking status groups? 

H13: There is a significant change in PCS between P2 and P3 in the four 

longitudinal smoking status groups. 

H03: There is no significant change in PCS between P2 and P3 in the four 

longitudinal smoking status groups. 

RQ4: Is there a significant change in MCS between P2 and P3 in the four 

longitudinal smoking status groups? 

H14: There is a significant change in MCS between P2 and P3 in the four 

longitudinal smoking status groups.  

H04:   There is no significant change in MCS between P2 and P3 in the four 

longitudinal smoking status groups. 

RQ5: Is there a significant change in psychological and social functioning due to 

airflow limitations (measured with the SGRQ) between P2 and P3 in the four longitudinal 

smoking status groups? 
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H15: There is a significant change in SGRQ between P2 and P3 in the four 

longitudinal smoking status groups.  

H05:   There is no significant change in SGRQ between P2 and P3 in the four 

longitudinal smoking status groups. 

RQ6: Is there a relationship between longitudinal smoking status, anxiety, 

depression, health-related quality of life (PCS and MCS), and psychological and social 

functioning due to airflow limitations measured with the SGRQ at P3? 

H16: There is a relationship between longitudinal smoking status, anxiety, 

depression, physical component score of the SF-36, mental component score of the SF-36 

psychological and social functioning due to airflow limitations measured with the SGRQ.  

H06:   There is no relationship between longitudinal smoking status, anxiety, 

depression, physical component score of the SF-36, mental component score of the SF-36 

psychological and social functioning due to airflow limitations measured with the SGRQ. 

Research Design 

My study was designed as quantitative, longitudinal, nonexperimental study using 

archived data from the COPDGene cohort (COPDGene, 2019). My study: a) identified if 

there was a change in anxiety and depression scores in the four groups based on 

longitudinal smoking status (stable current smokers, stable former smokers, current to 

former smokers, and former to current smokers) in the COPDGene cohort during the 5-

year period between P2 and P3; b) identified if there was a change in health-related 

quality of life scores in the four groups based on longitudinal smoking status (stable 

current smokers, stable former smokers, current to former smokers, and former to current 
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smokers) in the COPDGene cohort during the 5-year period between P2 and P3; c) 

identified if there was a change in psychological and social functioning due to airflow 

limitations scores in the four groups based on longitudinal smoking status (stable current 

smokers, stable former smokers, current to former smokers, and former to current 

smokers) in the COPDGene cohort during the 5-year period between P2 and P3; and d) 

identified if there was a relationship between longitudinal smoking status, anxiety, 

depression, physical component score of the SF-36, mental component score of the SF-36 

psychological, and psychological and social functioning due to airflow limitations 

measured with the SGRQ. 

Sample 

The COPDGene cohort consists of current and former smokers, enrolled between 

the ages of 45 and 80 years, with a minimum 10 pack-year smoking history, as well as a 

small group of similar aged non-smokers. Subjects with COPD or evidence of decreased 

lung function are classified by GOLD stage. Subjects whose lung function is normal are 

assigned as controls. 

The COPDGene data collection takes place at 20 clinical centers across the 

United States. Those centers are: Ann Arbor VA Medical Center, Baylor College of 

Medicine, Brigham and Women’s Hospital, Columbia University Medical Center, Duke 

University Medical Center, Reliant Medical Center, Lundquist Institute for Biomedical 

Innovation at Harbor, Minnesota Health Partners, Johns Hopkins University, Morehouse 

School of Medicine, Minneapolis VA Medical Center, National Jewish Health, 

University of Pittsburgh, Temple University, UTHSC at San Antonio, University of 
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Alabama, Birmingham, University of Iowa, University of Michigan, University of 

Minnesota, and University of California, San Diego. 

I conducted a power analysis on the regression analysis question (RQ6: Is there a 

relationship between longitudinal smoking status, anxiety, depression, physical 

component score of the SF-36, mental component score of the SF-36, psychological and 

social functioning due to airflow limitations measured with the SGRQ?) which had one 

DV and five IV using a medium effect size (d = .50), and an alpha of .05. Result showed 

that a total sample of 54 participants will achieve a power of 0.8. My study had a total of 

983 participants that was analyzed.  

Instrumentation 

I used the results of the HADS, SF-36, and the impact domain of the SGRQ. I 

used the HADS to answer RQ1 and RQ2. I used SF-36 to answer RQ3 and RQ4. I used 

the SGRQ to answer RQ5. I used all the measures to answer RQ6. 

HADS  

The HADS has a two-factor structure measuring anxiety and symptoms of 

depression. HADS has shown to be a valid instrument to measure psychological distress 

in older people (Djukanovic et al., 2017). Internal consistency was found to be good in 

both factors and was measured with ordinal and traditional alpha (Djukanovic et al., 

2017). Likewise, HADS has been found to be a valid instrument in COPD patients. In 

one study, the HADS psychometric properties were assessed by comparing to that of 

another health questionnaire; it was found that both questionnaires can be recommended 

as screening tools for psychological distress in COPD patients (Bratås et al., 2014). Paine 
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et al., (2019) states the HADS demonstrates excellent internal consistency (HADS-A = 

0.83; HADS-D = 0.82) and test-retest reliability (HADS-A = 0.89; HADS-D = 0.92). 

There are seven questions for anxiety and seven questions for depression 

interspersed within the questionnaire but scored separately. It takes the average person 

around 2 to 5 minutes to complete (Snaith, 2003). The scoring scale for both anxiety and 

depression are as follows: <7 indicates noncases; 8 to 10 mild anxiety or depression; 11 

to 14 moderate anxiety or depression; and 15 to 21 severe anxiety or depression (Stern, 

2014). 

The seven items in the depression subscale (HADS-D) focus on the inability to 

feel pleasure. The respondent rates each item on a 4-point scale from 0 to 3 (absent to 

extreme presence; Rehabilitation Measures Database, 2012). 

The seven items in the anxiety subscale (HADS-A) focus on generalized anxiety. 

Just as with the HADS-D, the respondent rates each item on a 4-point scale from 0 to 3 

(absent to extreme presence; Rehabilitation Measures Database, 2012). 

SF-36  

In COPD patients, SF-36 internal consistency reliability was high (a= 0.76-0.90 

for all scales except the role-emotional scale, =0.66); test-retest reliability also was high, 

with Spearman's p=0.59-0.88 for the eight scales, only with the role-emotional and social 

functioning scales below 0.75 (Stavem et al., 1999). 

The SF-36 is a health quality of life measure that assesses eight health concepts: 

limits in physical function because of health complications, limits in social function 

because of physical or emotional difficulties, limits in role activities because of physical 
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health problems, bodily pain, general mental health, limits in role activities because of 

emotional problems, vitality, and general health perceptions (Gandek et al., 2004). These 

eight health concepts form two, larger summary measures, physical and mental health 

(Sharma et al., 2019). The two groups, physical health and mental health are the basis of 

analysis of health-related quality of life. Each domain has a score of 0 to 100 with higher 

scores indicating a better health-related quality of life (Ozalevli et al., 2008). 

SGRQ  

Psychometric testing has demonstrated the SGRQ’s repeatability, reliability, and 

validity (American Thoracic Society, 2020). The intraclass correlations were 0.795 to 

0.900 for reproducibility, 0.88 for the impacts section which will be used in this study; 

there were significant correlations between total score and the presence of sputum, cough 

and wheeze as well as significant correlations between symptom, activity, and impact 

domains and other measures of disease activity (Jones & Forde, 2009). 

The SGRQ has 16 sections that are broken up into two parts; part one covers the 

patients’ recollection of their symptoms over the preceding year, part two addresses the 

patient’s current state (Jones & Forde, 2009). In all, three domain scores are calculated: 

symptoms, activity, impacts, and a fourth total score is calculated (Jones & Forde, 2009). 

The self-reported scoring system ranges from 0 to 100 with higher scores indicating more 

limitations (Wilke et al., 2012). 

This questionnaire is scored in three separate domains: symptoms, activity, and 

impacts. For this study, I analyzed the impacts domain. The impacts domain has seven 

questions that measure the disturbances in social and psychological functioning (Nagai et 
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al., 2015). This section includes questions asking the participant to rate their respiratory 

condition, it asks about the participants cough and shortness of breath, other effects that 

the respiratory disease may have on the participant, how the respiratory problems affect 

daily life, questions about treatment and medications, and what activities are prevented 

from the respiratory problems. 

Role of the Researcher 

 I am the COPDGene Research Program Administrator. I have collected some of 

the data at the study site in Denver, Colorado and I oversee the data collection across all 

twenty sites throughout the United States.  

Data Analysis Plan 

To answer RQ1 (Is there a significant change in anxiety between P2 and P3 in the 

four longitudinal smoking status groups?), RQ2 (Is there a significant change in 

depression between P2 and P3 in the four longitudinal smoking status groups?), RQ3 (Is 

there a significant change in PCS between P2 and P3 in the four longitudinal smoking 

status groups?), RQ4 (Is there a significant change in MCS between P2 and P3 in the four 

longitudinal smoking status groups?), and RQ5 (Is there a significant change in 

psychological and social functioning due to airflow limitations [measured with the 

SGRQ] between P2 and P3 in the four longitudinal smoking status groups?), I used 

paired t tests to determine if there was a significant change between the P2 and P3 scores. 

Although they are a priori there are a lot of them, so the alpha level was adjusted to 0.01. 

The final question, RQ6 (Is there a relationship between longitudinal smoking status, 

anxiety, depression, health-related quality of life [PCS and MCS], and psychological and 
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social functioning due to airflow limitations measured with the SGRQ?), I answered 

using regression analysis to assess whether the IV affect the DV. 

Threats to Validity 

 Validity is whether the test measures what is intended to be measured. The 

questionnaires I chose are appropriate for this study’s needs; however, how the tests were 

administered could come into question. Multiple coordinators across all study sites were 

trained on how to correctly administer the questionnaires; I assumed that the coordinators 

followed their training and administered the questionnaires correctly. Each instrument is 

a self-report measure that relies on the participants to report how they feel. The 

participants’ reports of symptoms could vary, depending upon their memory and 

evaluation of symptoms. Some of the participants were administered the questionnaires 

in-person before the COVID-19 pandemic, some over the phone during the COVID-19 

self-quarantine, and some in-person during the COVID-19 self-quarantine. The COVID-

19 pandemic could have affected the answers given concerning their anxiety, depression, 

quality of life and disturbances in social and psychological functioning.  

Security and Ethics 

Data Coordinating Center 

 COPDGene has a Data Coordinating Center (DCC) at National Jewish Health. 

The DCC maintains the confidentiality of all the protected health information collected 

under the protocol using physical security, database security, and web applications 

security. 
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Physical Security-Computer Room  

National Jewish Health maintains servers in their computer room, a secure 

environment whose access is restricted to essential personnel. This server room has 

dedicated power, cooling, lighting, and an environmental monitoring system.  

Database Security 

The database is stored on a dedicated server with access only granted to essential 

personnel with each group of access users having their own permissible actions. The 

database has daily backups with transaction logs maintained and run multiple times daily. 

Patient data are encrypted by the backup process to further ensure security. 

Web Applications 

REDCap has been utilized as the electronic data capturing (EDC) system for P3. 

It is a secure, web-based application designed to support data capture for research studies. 

REDCap is maintained by the REDCap Consortium which is comprised of over two 

thousand institutional partners (Vanderbilt, 2018). EDC has been shown to improve 

quality, reduce effort, and has allowed faster access to data (Donovan, 2007). EDC has 

been shown to be more time-effective allowing for review and analysis of data in real-

time (Walther et al., 2011). Edit checks within the system allow for fewer mistakes. For 

strict detection parameters, automatic checks were built into the system at the start of the 

study to consistently check all data throughout the study based on the specifications set 

(Prokscha, 2012). These edit checks are more reliable and the discrepancy is 

automatically logged. 
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Data Collection and Handling 

Each clinical center involved in the study has obtained approval of the 

COPDGene Study protocol from their local Institutional Review Board (IRB). For each 

study visit, the participant signs an informed consent document. All information collected 

from the subjects has been given a subject ID that consists of a three-letter center code, 

letters, and numbers. 

During P2 data were collected on paper forms at the clinical centers then faxed 

directly into the DCC servers. During P3, REDCap has been utilized as the EDC system.  

Ethics and Participant Safety 

 As mentioned, the data collection takes place at 20 clinical centers. Each of these 

centers has their own, dedicated IRB that reviews the protocol to ensure the protection of 

the rights and welfare of the participants. Each site is required to submit the protocol and 

subsequent amendments to their IRB before they can begin study procedures. The 

protocol is re-reviewed yearly at each clinical site to ensure the continued compliance. 

 COPDGene has an Ancillary Studies and Publications Committee that decides if 

an investigator is allowed access to their data and to ensure there is no overlapping of 

projects and publications within COPDGene. This committee meets twice a month on the 

first and third Thursdays. Once the data request is reviewed, the committee decides if the 

investigator is allowed access or if the request is deferred pending further information 

needed.  

COPDGene has been appointed an Observational Safety and Monitoring Board 

(OSMB) by the Director of the National Heart, Lung and Blood Institute (NHLBI) to 
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oversee data and participant safety. The COPDGene OSMB meets a minimum of once a 

year. Each OSMB report includes recruitment, performance, safety, and follow-up data 

along with a list of reportable adverse events.  

Summary 

 In this chapter I discussed the essential components of the research methods used 

in this study and procedures used in assessing data including research questions. I also 

discussed research design, population, instrumentation used, role of the researcher, and 

the data analysis plan, security, and trustworthiness.  
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Chapter 4: Results 

Introduction 

The purpose of this research was to address the gap in the literature concerning 

the relationship among longitudinal smoking status, depression, anxiety, health-related 

quality of life and psychological and social functioning due to airflow limitations 

measured with the SGRQ among patients enrolled in the COPDGene Cohort Study. I 

addressed the gap in the literature by answering my research questions. 

  RQ1: Is there a significant change in anxiety between P2 and P3 in the four 

longitudinal smoking status groups? 

H11: There is a significant change in anxiety between P2 and P3 in the four 

longitudinal smoking status groups. 

H01: There is no significant change in anxiety between P2 and P3 in the four 

longitudinal smoking status groups. 

RQ2: Is there a significant change in depression between P2 and P3 in the four 

longitudinal smoking status groups? 

H12: There is a significant change in depression between P2 and P3 in the four 

longitudinal smoking status groups. 

H02: There is no significant change in depression between P2 and P3 in the four 

longitudinal smoking status groups. 

RQ3: Is there a significant change in PCS between P2 and P3 in the four 

longitudinal smoking status groups? 
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H13: There is a significant change in PCS between P2 and P3 in the four 

longitudinal smoking status groups. 

H03: There is no significant change in PCS between P2 and P3 in the four 

longitudinal smoking status groups. 

RQ4: Is there a significant change in MCS of health-related quality of life 

between P2 and P3 in the four longitudinal smoking status groups? 

H14: There is a significant change in MCS between P2 and P3 in the four 

longitudinal smoking status groups.  

H04:   There is no significant change in MCS between P2 and P3 in the four 

longitudinal smoking status groups. 

RQ5: Is there a significant change in psychological and social functioning due to 

airflow limitations (measured with the SGRQ) between P2 and P3 in the four longitudinal 

smoking status groups? 

H15: There is a significant change in SGRQ between P2 and P3 in the four 

longitudinal smoking status groups.  

H05:   There is no significant change in SGRQ between P2 and P3 in the four 

longitudinal smoking status groups. 

RQ6: Is there a relationship between longitudinal smoking status, anxiety, 

depression, health-related quality of life (PCS and MCS), and psychological and social 

functioning due to airflow limitations measured with the SGRQ at P3? 

H16: There is a relationship between longitudinal smoking status, anxiety, 

depression, physical component score of the SF-36, mental component score of the SF-
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36, and psychological and social functioning due to airflow limitations measured with the 

SGRQ.  

H06: There is no relationship between longitudinal smoking status, anxiety, 

depression, physical component score of the SF-36, mental component score of the SF-

36, and psychological and social functioning due to airflow limitations measured with the 

SGRQ. 

I completed four goals in this study. In this study I identified a) if there was a 

change in anxiety and depression scores in the four groups based on longitudinal smoking 

status (stable current smokers, stable former smokers, current to former smokers, and 

former to current smokers) in the COPDGene cohort during the 5-year period between P2 

and P3; b) if there was a change in health-related quality of life scores in the four groups 

based on longitudinal smoking status (stable current smokers, stable former smokers, 

current to former smokers, and former to current smokers) in the COPDGene cohort 

during the 5-year period between P2 and P3; c) if there was a change in psychological 

and social functioning due to airflow limitations in the four groups based on longitudinal 

smoking status (stable current smokers, stable former smokers, current to former 

smokers, and former to current smokers) in the COPDGene cohort during the 5-year 

period between P2 and P3; and d) if there was a relationship at P3 between longitudinal 

smoking status, anxiety, depression, health-related quality of life, and physical and social 

functioning due to airflow limitations. 

In this chapter, I include information concerning the data collection, data 

cleaning, the statistical assumptions, and the findings of six research questions which 
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included data from P2 and P3 of the COPDGene cohort. I analyzed data in the HADS 

questionnaire, the SF-36 questionnaire, and the impacts domain of the SGRQ.  

Data Collection 

The COPDGene data collection takes place at 20 clinical centers beginning in 

2013 and is currently ongoing. The centers where the data collection takes place are: Ann 

Arbor VA Medical Center, Baylor College of Medicine, Brigham and Women’s Hospital, 

Columbia University Medical Center, Duke University Medical Center, Reliant Medical 

Center, Lundquist Institute for Biomedical Innovation at Harbor, Minnesota Health 

Partners, Johns Hopkins University, Morehouse School of Medicine, Minneapolis VA 

Medical Center, National Jewish Health, University of Pittsburgh, Temple University, 

UTHSC at San Antonio, University of Alabama, Birmingham, University of Iowa, 

University of Michigan, University of Minnesota, and University of California, San 

Diego. 

Each clinical center involved in the study had obtained approval of the 

COPDGene Study protocol from their local IRB. For each study visit, the participant 

signed an informed consent document.  

All coordinators who collect the data undergo training to ensure data are collected 

in the same manner across all the sites and upholds the data collections standards of 

COPDGene. All of the coordinators are trained using the same techniques; all training is 

overseen by me and senior investigators of COPDGene. 
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During P2 data were collected on paper forms at the clinical centers then faxed 

directly into the DCC servers. During P3, REDCap has been utilized as the EDC. The 

data collection took place in F2F interviews using validated surveys. 

Data Entry and Cleaning  

 REDCap is the research EDC system for P3 data entry. It is a secure, web-based 

application designed to support data capture for research studies. REDCap is maintained 

by the REDCap Consortium which is composed of over two thousand institutional 

partners.  

 Data entry for the study is critical for good quality. Good quality data will allow 

accurate conclusions to be drawn from the project. The DCC performed quality checks on 

all data and queried clinical centers about inconsistent or out of range data entry. 

REDCap also has functions to do many in-time queries, which queried out of range data 

at the time of data entry. 

Data Analysis 

 I analyzed RQ1, RQ2, RQ3, RQ4, and RQ5 with paired t tests. Although they are 

a priori there are a lot of them, so I adjusted the alpha level to 0.01 as mentioned in the 

data analysis plan in Chapter 3. In cases where p = 0.01, however, it was taken as p < 

0.01. I answered RQ6 using regression analysis to assess whether the IV affect the DV. 

 

Descriptive Statistics 

 
 

http://project-redcap.org/
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Table 1 
 
Descriptive Statistics 

  Sex Race Age 

 

Male Female White 
Black or 
African 
American 

Mean Minimum Maximum 

Stable Current 142 136 149 129 60.20 49.70 77.70 
Current to 
Former 36 39 47 28 61.6 50.60 79.00 

Stable Former 291 307 520 78 67.90 50.6 87.4 
Former to 
Current 15 17 19 13 60.70 50.5 76.4 

Total 484 499 735 248    
 

Statistical Assumption 

For paired sample t tests, there are four assumptions; all four assumptions have 

been met. a) The dependent variable was measured on a continuous scale; b) the 

independent variable should consist of two categorical, related groups; c) there should be 

no significant outliers in smaller sample sizes; and d) “the distribution of the differences 

in the dependent variable between the two related groups should be approximately 

normally distributed”  (Laerd Statistics, 2018). I ran Tests of Normality using the 

Shapiro-Wilk test. 

 

Figure 1 
 
The Test of Normality Run Using the Shapiro-Wilk Test on the Anxiety Variable 
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Figure 2 
 
Test of Normality Run Using the Shapiro-Wilk Test on the Depression Variable 
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Figure 3 
 
Test of Normality Run Using the Shapiro-Wilk Test on the MCS Variable 

 

Figure 4 
 
Test of Normality Run Using the Shapiro-Wilk Test on the PCS Variable 
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Figure 5 
 
Test of Normality Run Using the Shapiro-Wilk Test on the Psychological and Social 
Functioning Due to Airflow Limitations Variable 

 

 The multiple regression analysis assumptions have been met. Those assumptions 

are: a) the dependent variable was measured on a continuous scale; b) the independent 

variables are either continuous or categorical; c) there was independence of residuals 

assessed by Durbin-Watson statistic of 2.03 meaning that the observations are not related; 

d) there was a linear relationship between the dependent variable and each independent 

variable and the dependent variable and the independent variables collectively.  
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Figure 6 
 
Partial Regression Plot: Anxiety and Impact Score 

 

Figure 7 
 
Partial Regression Plot: Depression and Impact Score 
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Figure 8 
 
Partial Regression Plot: MCS and Impact Score 

 

Figure 9 
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Figure 10 
 
Partial Regression Plot: Smoking Status and Impact Score 

 

Figure 11 
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Partial Regression Plot: Anxiety, Depression, MCS, PCS, Smoking Status, and Impact 
Score 

 

5) there was homoscedasticity, as assessed by visual inspection of a plot of 

studentized residuals versus unstandardized predicted values.  

Figure 12 
 
Simple Scatter of Studentized Residual by Unstandardized Predicted Value 

 
 
6) The collinearity statistics showed each variable has a Tolerance greater than 0.1.  
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Table 2 
 
Collinearity 
    

  Tolerance     
Anxiety 0.494   

Depression 0.433   
MCS 0.527   
PCS 0.755   

Smoking Status 0.992     
 

7) there were five significant outliers, however given the large sample size these were left 

in the analysis.  

Table 3 
 
Casewise Diagnosticsa 
  

Case Number Std. 
Residual 

SGRQ 
score: 
Impact 

Predicted 
Value Residual 

2 -3.207 12.05 44.9122 -32.8622 
7 -3.061 4.15 35.5132 -31.3633 
9 3.051 67.53 36.2706 31.25938 

17 3.186 66.13 33.4825 32.64753 
48 3.255 66.59 33.2386 33.35143 

a. Dependent Variable: SGRQ score: Impact 
 

8) the residuals were normally distributed (Laerd Statistics, 2018).  
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Figure 13 
 
Normal Distribution 

 

Analysis of Results 

HADS 

This questionnaire has fourteen items that the patients answered on a four-point 

scale. Seven items relate to anxiety and the remaining seven relate to depression. The 

final tally of anxiety and depression results in a numerical score that indicates the patient 

is either mildly, moderately, or severely affected by either anxiety, depression, or both 

(Stern, 2014). The scoring scale for both anxiety and depression are as follows: <7 

indicates non-cases; 8-10 mild anxiety or depression; 11-14 moderate anxiety or 

depression; and 15-21 severe anxiety or depression (Stern, 2014). For any participant that 

scored fifteen or above, the participant and the participant’s primary care physician was 

notified so the participant could undergo further evaluation. 
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I used Paired t tests to determine if there was a significant change between the P2 

and P3 scores for anxiety and depression in the four groups. 

RQ1: Is there a significant change in anxiety between P2 and P3 in the four longitudinal 

smoking status groups?  

H11: There is a significant change in anxiety between P2 and P3 in the four 

longitudinal smoking status groups. 

H01: There is no significant change in anxiety between P2 and P3 in the four 

longitudinal smoking status groups. 

Table 4 
 
Changes in Mean Anxiety Scores between P2 and P3 

  P2 P3 Change 
t 

value 
 p 

value Significance 
Effect 
Size 

Stable Current 5.10 4.61 -0.49 2.11 0.04 no 0.13 
Current to Former 5.15 4.73 -0.42 1.23 0.23 no 0.13 
Stable Former 3.97 3.29 -0.68 5.93 0.01 yes 0.21 
Former to Current 5.09 5.09 0.00 0.00 1.00 no 0.00 

Stable Current Smokers 

This group is defined as those who were smokers at P2 and remained smokers 

through P3. 

 The mean anxiety scores in the Stable Current Smokers group at P2 (M = 5.10; 

SD = 3.77) was not significantly different from P3 (M = 4.61; SD = 3.95), t(276) = 2.11, 

p = 0.04, d = 0.13 

Current to Former Smokers 
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This group is defined as those who were smokers at P2 but quit smoking before 

P3.  

The mean anxiety scores in the Current to Former Smokers group at P2 (M = 

5.15; SD = 3.04) was not significantly different from P3 (M = 4.73; SD = 3.46), t(74) = 

1.23, p = 0.23, d = 0.13 

Stable Former Smokers  

This group is defined as those who were not smokers at P2 and remained non-

smokers at P3. 

The mean anxiety scores in the Stable Former Smokers group at P2 (M = 3.97; 

SD = 3.16) was significantly different from P3 (M = 3.29; SD = 3.27), t(597) = 5.93, p < 

0.01, d = 0.21 

Former to Current Smokers  

This group is defined as those who were not smokers at P2 but began smoking 

before P3. 

The mean anxiety scores in the Former to Current Smokers group at P2 (M = 

5.09; SD = 3.67) was not significantly different from P3 (M = 5.09; SD = 3.93), t(31) = 

0.00, p = 1.00, d = 0.00 

RQ2: Is there a significant change in depression between P2 and P3 in the four 

longitudinal smoking status groups? 

H12: There is a significant change in depression between P2 and P3 in the four 

longitudinal smoking status groups. 
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H02: There is no significant change in depression between P2 and P3 in the four 

longitudinal smoking status groups. 

Table 5 
 
Changes in Mean Depression Scores between P2 and P3 

  P2 P3 Change 
t 

value 
 p 

value Significance 
Effect 
Size 

Stable Current 3.74 3.84 0.10 -0.53 0.60 no 0.03 
Current to Former 3.61 3.73 0.12 -0.36 0.72 no 0.04 
Stable Former 2.87 2.68 -0.19 1.92 0.06 no 0.07 
Former to Current 4.31 4.31 0.00 0.00 1.00 no 0.00 

 

Stable Current Smokers  

This group is defined as those who were smokers at P2 and remained smokers at 

P3. 

The mean depression scores in the Stable Current Smokers group at P2 (M = 3.74; 

SD = 3.30) was not significantly different from P3 (M = 3.84; SD = 3.48), t(276) = -0.53, 

p = 0.60, d = 0.03  

Current to Former  

This group is defined as those who were smokers at P2 but quit smoking before 

P3.  

The mean depression scores in the Current to Former Smokers group at P2 (M = 

3.61; SD = 2.51) was not significantly different from P3 (M = 3.73; SD = 3.00), t(74) = -

0.36, p = 0.72, d = 0.04 

Stable Former  
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This group is defined as those who were not smokers at P2 and remained non-

smokers at P3. 

The mean depression scores in the Stable Former Smokers group at P2 (M = 2.87; 

SD = 2.77) was not significantly different from P3 (M = 2.68; SD = 2.63), t(597) = 1.92, 

p = 0.06, d = 0.07 

Former to Current  

This group is defined as those who were not smokers at P2 but began smoking 

before P3. 

The mean depression scores in the Former to Current Smokers group at P2 (M = 

4.31; SD = 3.42) was not significantly different from P3 (M = 4.31; SD = 3.97), t(31) = 

0.00, p = 1.00, d = 0.00 

SF-36 

The SF-36 is a health-related quality of life measure that assesses eight health 

concepts: limits in physical function because of health complications; limits in social 

function because of physical or emotional difficulties; limits in role activities because of 

physical health problems; bodily pain; general mental health; limits in role activities 

because of emotional problems; vitality; and general health perceptions (Gandek et al., 

2004). These eight health concepts form two, larger summary measures, physical and 

mental health (Sharma et al., 2019). The two groups, physical health and mental health 

are the basis of analysis of health-related quality of life. Each domain has a score of 0 to 

100 with higher scores indicating a better health-related quality of life (Ozalevli et al., 
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2008). The measured constructs are not specific to an age which enables individual 

patient assessment with comparisons taking place longitudinally (Limsuwat et al., 2014).  

I used paired t tests to determine if there was a significant change between the P2 

and P3 scores for the PCS and MCS in the four groups. 

RQ3: Is there a significant change in PCS of health-related quality of life between P2 and 

P3 in the four longitudinal smoking status groups? 

H13: There is a significant change in PCS between P2 and P3 in the four 

longitudinal smoking status groups. 

H03: There is no significant change in PCS between P2 and P3 in the four 

longitudinal smoking status groups. 

Table 6 
 
Changes in Mean PCS Scores between P2 and P3 

  P2 P3 Change 
t 

value 
 p 

value Significance 
Effect 
Size 

Stable Current 44.86 43.68 -1.18 2.18 0.03 no 0.11 
Current to Former 45.49 42.83 -2.66 2.68 0.01 yes 0.25 
Stable Former 45.31 44.73 -0.58 1.78 0.08 no 0.05 
Former to Current 42.42 41.06 -1.36 0.69 0.49 no 0.11 

 

Stable Current  

This group is defined as those who were smokers at P2 and remained smokers at 

P3.  

The mean PCS scores in the Stable Current Smokers group at P2 (M = 44.86; SD 

= 10.21) was not significantly different from P3 (M = 43.68; SD = 10.85), t(277) = 2.18, 

p = 0.03, d = 0.11 
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Current to Former  

This group is defined as those who were smokers at P2 but quit smoking before 

P3.  

The mean PCS scores in the Current to Former Smokers group at P2 (M = 45.49; 

SD = 10.50) was significantly different from P3 (M = 42.83; SD = 11.13), t(74) = 2.68, p 

< 0.01, d = 0.25 

Stable Former  

This group is defined as those who were not smokers at P2 and remained non-

smokers at P3. 

The mean PCS scores in the Stable Former Smokers group at P2 (M = 45.31; SD 

= 10.87) was not significantly different from P3 (M = 44.73; SD = 10.70), t(597) = 1.78, 

p = 0.08, d = 0.05 

Former to Current  

This group is defined as those who were not smokers at P2 but began smoking 

before P3. 

The mean PCS scores in the Former to Current Smokers group at P2 (M = 42.42; 

SD = 12.54) was not significantly different from P3 (M = 41.06; SD = 12.17), t(31) = 

0.69, p = 0.49, d = 0.11 

RQ4: Is there a significant change in MCS of health-related quality of life between P2 

and P3 in the four longitudinal smoking status groups? 

H14: There is a significant change in MCS between P2 and P3 in the four 

longitudinal smoking status groups.  
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H04:   There is no significant change in MCS between P2 and P3 in the four 

longitudinal smoking status groups. 

Table 7 
 
Changes in Mean MCS Scores between P2 and P3 

  P2 P3 Change 
t 

value 
 p 

value Significance 
Effect 
Size 

Stable Current 50.13 50.24 0.11 -0.17 0.87 no 0.01 
Current to Former 51.37 50.99 -0.38 0.32 0.75 no 0.04 
Stable Former 54.94 54.90 -0.04 0.09 0.93 no 0.00 
Former to Current 48.56 48.72 0.16 -0.08 0.94 no 0.01 

 

Stable Current  

This group is defined as those who were smokers at P2 and remained smokers at 

P3. 

The mean MCS scores in the Stable Current Smokers group at P2 (M = 50.13; SD 

= 10.72) was not significantly different from P3 (M = 50.24; SD = 10.83), t(277) = -0.17, 

p = 0.87, d = 0.01  

Current to Former  

This group is defined as those who were smokers at P2 but quit smoking before 

P3.  

The mean MCS scores in the Current to Former Smokers group at P2 (M = 51.37; 

SD = 9.01) was not significantly different from P3 (M = 50.99; SD = 10.92), t(74) = 0.32, 

p = 0.75, d = 0.04 

Stable Former  
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This group is defined as those who were not smokers at P2 and remained non-

smokers at P3. 

The mean MCS scores in the Stable Former Smokers group at P2 (M = 54.94; SD 

= 8.30) was not significantly different from P3 (M = 54.90; SD = 9.24), t(597) = 0.09, p = 

0.93, d = 0.00 

Former to Current  

This group is defined as those who were not smokers at P2 but began smoking 

before P3. 

The mean MCS scores in the Former to Current Smokers group at P2 (M = 48.56; 

SD = 9.70) was not significantly different from P3 (M = 48.72; SD = 12.58), t(31) = -

0.08, p = 0.94, d = 0.01 

SGRQ 

SGRQ was designed to help investigators learn more about how the patient’s 

breathing is disturbing them and how it affects their quality of life (Jones et al., 1992). 

This questionnaire is scored in three separate domains: symptoms, activity, and impacts. 

For this study, the impacts domain will be analyzed. The impacts domain measures the 

disturbances in social and psychological functioning (Nagai et al., 2015). This section 

includes questions asking the participant: if their respiratory condition causes them 

problems, if they have ever had to stop or change their line of work because of their 

respiratory problems, if they get breathless when conducting everyday activities such as 

walking or talking; other effects such as: if the respiratory condition is embarrassing in 

public, a nuisance to family and friends, if the sufferer panics when they cannot catch 
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their breath, if they feel they are not in control of their illness, they do not expect their 

condition to improve, if they feel frail or invalid because of their condition, and if 

everything seems to be too much of an effort; questions about their medication is asked: 

do they feel their medication is helping them, do they get embarrassed by using their 

medication in public, do they have unpleasant side effects from their medication, and 

does the medication interfere with their life; this section also asks how the illness affects 

their daily life, can they play sports or go out to do recreational activities, can they go 

shopping on their own, can they do housework, can they move from their chair or bed; 

finally, this section asks if their illness stops them from doing things they enjoy doing.  

I used paired t tests to determine if there was a significant change between the P2 

and P3 scores for the psychological and social functioning due to airflow limitations 

measured with the SGRQ in the four groups. 

RQ5: Is there a significant change in psychological and social functioning due to airflow 

limitations (measured with the SGRQ) between P2 and P3 in the four longitudinal 

smoking status groups? 

H15: There is a significant change in SGRQ between P2 and P3 in the four 

longitudinal smoking status groups.  

H05: There is no significant change in SGRQ between P2 and P3 in the four 

longitudinal smoking status groups. 

Table 8 
 
Changes in Mean Impact Scores between P2 and P3 

  P2 P3 Change 
t 

value 
 p 

value Significance 
Effect 
Size 
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Stable Current 13.65 15.74 2.09 -2.25 0.03 no 0.12 
Current to Former 16.64 17.80 1.16 -0.62 0.54 no 0.06 
Stable Former 11.28 12.89 1.61 -3.75 0.01 yes 0.10 
Former to Current 9.65 16.86 7.21 -2.90 0.01 yes 0.42 

 

Stable Current  

This group is defined as those who were smokers at P2 and remained smokers at 

P3. 

The mean impact scores in the Stable Current Smokers group at P2 (M = 13.65; 

SD = 16.82) was not significantly different from P3 (M = 15.74; SD = 18.53), t(277) = -

2.25, p = 0.03, d = 0.12  

Current to Former  

This group is defined as those who were smokers at P2 but quit smoking before 

P3. 

The mean impact scores in the Current to Former Smokers group at P2 (M = 

16.64; SD = 17.91) was not significantly different from P3 (M = 17.80; SD = 18.68), 

t(74) = -0.62, p = 0.54, d = 0.06 

Stable Former  

This group is defined as those who were not smokers at P2 and remained non-

smokers at P3. 

The mean impact scores in the Stable Former Smokers group at P2 (M = 11.28; 

SD = 15.19) was significantly different from P3 (M = 12.89; SD = 15.76), t(597) = -3.75, 

p < 0.01, d = 0.10 

Former to Current  
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This group is defined as those who were not smokers at P2 but began smoking 

before P3. 

The mean impact scores in the Former to Current Smokers group at P2 (M = 9.65; 

SD = 13.54) was significantly different from P3 (M = 16.86; SD = 19.87), , t(31) = -2.90, 

p < 0.01, d = 0.42 

RQ6: Is there a relationship between longitudinal smoking status, anxiety, depression, 

health-related quality of life (PCS and MCS), and psychological and social functioning 

due to airflow limitations measured with the SGRQ at P3? 

H16: There is a relationship between longitudinal smoking status, anxiety, 

depression, physical component score of the SF-36, mental component score of the SF-

36, and psychological and social functioning due to airflow limitations measured with the 

SGRQ.  

H06: There is no relationship between longitudinal smoking status, anxiety, 

depression, physical component score of the SF-36, mental component score of the SF-

36, and psychological and social functioning due to airflow limitations measured with the 

SGRQ. 

I ran a multiple regression analysis to determine if there was a relationship 

between longitudinal smoking status, anxiety, depression, health-related quality of life 

(PCS and MCS), and psychological and social functioning due to airflow limitations 

measured with the SGRQ at P3. I only analyzed those who were in the stable smoking 

group and the stable former smoking groups. I made this decision because a) these two 

groups are the largest, and b) the participants were not asked when they quit smoking, 
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i.e., the person could have reported being a former smoker at P3 with the cessation date 

being anywhere between 5 years before or one day before the study visit. The stable 

smoking group and the stable former smoking groups all have at least 5 years of steady 

smoking/non-smoking. 

Anxiety, depression, and health-related quality of life (PCS and MCS) statistically 

significantly predicted psychological and social functioning due to airflow limitations 

measured with the SGRQ at P3, F(5, 974) = 290.704, p < .001, R2=.774. The R2 (.774) 

indicated approximately 77% of the variation in the dependent variable (psychological 

and social functioning due to airflow limitations) was accounted for by the set of 

predictors (Anxiety, depression, health-related quality of life (PCS and MCS), and 

smoking status). In the final model, anxiety (t = 4.35, p = .01), depression (t = 2.72. p = 

.01) and health-related quality of life (PCS (t = -26.4, p = .01) and MCS (t = -5.72, p = 

.01)) provided significant contribution. The longitudinal smoking status did not 

statistically significantly predict psychological and social functioning due to airflow 

limitations measured with the SGRQ at P3. 

Table 9 
 
Regression Coefficients and Standard Errors 

  B SE B β t p 95% CI for B 
            LL UL 
Mental Composite 
Score -0.26 0.05 -0.16 -5.72 0.01 -0.35 -0.17 

Physical Composite 
Score -0.93 0.04 -0.62 -26.40 0.01 -1.00 -0.87 

Smoking Status 0.65 1.01 0.01 0.65 0.52 -1.70 2.60 
Anxiety 0.59 0.14 0.13 4.35 0.01 0.16 0.73 
Depression 0.47 0.17 0.08 2.72 0.01 0.13 0.81 
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Summary 

I found there was a significant change in anxiety scores for the Stable Former 

smokers’ group. I found there was a significant change in the PCS of health-related 

quality of life in the Current to Former smokers’ group. I found there was a significant 

change in the psychological and social functioning due to airflow limitations score for the 

Stable Former smokers’ and the Former to Current smokers’ groups. I also found that 

anxiety, depression, and health-related quality of life (PCS and MCS) statistically 

significantly predicted social functioning due to airflow limitations measured with the 

SGRQ at P3; smoking status did not statistically significantly predict social functioning 

due to airflow limitations measured with the SGRQ at P3. 

Chapter 5  

Purpose of the Study 

The purpose of this research was to address the gap in the literature that concerns 

the lack of knowledge about long-term change in anxiety and depression scores and the 

scores of the SF-36, if a change in the patient’s smoking status between P2 and P3 relates 

to a change in their depression, anxiety, and SF-36 scores over the course of 5-years, and 

if a change in anxiety, depression, and SF-36 scores relates to the patient’s perception 

about their individual treatment efficacy. In this chapter, I will describe the key findings, 

the interpretation of findings, the limitations of the study, recommendations for future 

research, and implications for positive social change. 

The key findings in this study are: There was a significant change in anxiety 

scores for the Stable Former smokers’ group. There was a significant change in the PCS 
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of health-related quality of life in the Current to Former smokers’ group. There was a 

significant change in the psychological and social functioning due to airflow limitations 

score for the Stable Former smokers’ and the Former to Current smokers’ groups. 

Anxiety, depression, and health-related quality of life (PCS and MCS) statistically 

significantly predicted social functioning due to airflow limitations measured with the 

SGRQ at P3; smoking status did not statistically significantly predict social functioning 

due to airflow limitations measured with the SGRQ at P3. 

Interpretation of Findings 

During my extensive review of existing literature, I established there has not been 

another study conducted that has looked at difference in anxiety and depression and 

difference in health-related quality of life over multiple years in adult COPD patients. It 

is important to determine if anxiety and depression increase over time in COPD patients; 

if these symptoms do become worse, this could further complicate the disease 

progression. Anxiety is shown to correlate with pulmonary-specific COPD symptoms. 

Anxiety is associated with higher levels of shortness of breath, fatigue, and frequency of 

COPD symptoms (Doyle et al., 2013). When the symptoms of anxiety and depression go 

unmanaged, there is a negative impact on functional capacity and quality of life in COPD 

patients (Lee et al., 2016). In the present study there was a significant decrease in anxiety 

scores for the Stable Former smokers’ group between P2 and P3. This suggests that as 

time progresses, those who reported being former smokers at P2 and remained former 

smokers at P3 have lower levels of anxiety in P3 than they did in P2.  
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The Current to Former smokers’ group reported a statistically significant decrease 

in the PCS of health-related quality of life. This suggests the participants in this group 

have had their physical health decrease between P2 and P3. 

The impacts domain of the SGRQ measures the disturbances in social and 

psychological functioning (Nagai et al., 2015). There was a significant increase in the 

impacts domain score for the Stable Former smokers’ group and the Former to Current 

smokers’ group. This increase indicates the participants in these groups are experiencing 

significantly more limitations in P3 than they were in P2. 

Anxiety, depression, and health-related quality of life (PCS and MCS) statistically 

significantly predicted social functioning due to airflow limitations measured with the 

SGRQ at P3; smoking status did not statistically significantly predict social functioning 

due to airflow limitations measured with the SGRQ at P3. This suggests that a person’s 

health-related quality of life (PCS and MCS), level of anxiety, and level of depression has 

an impact on their psychological and social functioning due to airflow limitations. 

The cognitive approach that I used in this study suggests that behavioral, 

emotional, and physical symptoms result from cognitive irregularity (Kinser & Lyon, 

2014); this means that depressed patients think differently than those who are not 

depressed. This suggests that as disease progresses and the person’s physical ability 

becomes more limited, then depression and anxiety will increase, and quality of life will 

decrease. While the findings of the first five research questions of this research project do 

not support this theory, the final question does. In the final question I discovered that a 

person’s health-related quality of life (PCS and MCS), level of anxiety, and level of 
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depression has an impact on their psychological and social functioning due to airflow 

limitations. 

Limitations of Study  

COPDGene has an Ancillary Studies and Publications Committee that decides if 

an investigator is allowed access to their data and to ensure there is no overlapping of 

projects and publications within COPDGene. This committee meets twice a month on the 

first and third Thursdays. Once the data request is reviewed, the committee decides if the 

investigator is allowed access or if the request is deferred pending further information 

needed. Access to the data were granted. 

There are limitations to consider when using self-report questionnaires. Self-

reported measures showed greater concordance for monthly compared to yearly metrics 

(Short et al., 2009). This means that the accuracy of the answers provided on the self-

report measure decreases as the recall period increases. The accuracy of self-report 

measures as quantitative measures has not been well documented (Tommelein et al., 

2014). 

Collection of HADS data ceased when the quarantine portion of the COVID-19 

pandemic began in March 2020. COPDGene stopped in-person visits to protect both the 

subjects and staff. Some questionnaires were completed over the phone, but because the 

HADS is considered sensitive and could require medical follow-up, this measure was 

postponed until in-person visits begin once more and medical care providers are back in 

their offices so the coordinators can inform them of any alarming scores. 
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Recommendations for Future Research 

During a review of findings from the current study I found areas which could 

further contribute to the analysis of longitudinal smoking status, depression, anxiety, 

health-related quality of life, and psychological and social functioning due to airflow 

limitations among adult patients with COPD who are enrolled in the COPDGene Cohort 

Study. Suggestions include: Recommend future research to look at numbers before the 

COVID-19 pandemic and after the pandemic to determine if the pandemic had an effect 

on participants; find other cohorts who have utilized the same measures and compare 

scores among different cohorts; take a closer look at the GOLD stage of the participants 

as a way to categorize instead of longitudinal smoking status change; once Phase 4 (P4) 

of COPDGene is underway, look at comparison of scores across P2, P3, and P4, for a 

total of 10 years between the first and last visits. 

Implications for Positive Social Change 

Considerable implications for social change exist based on the findings from this 

study. First is that the findings of the current study add to the body of knowledge about 

the relationship among longitudinal smoking status, depression, anxiety, health-related 

quality of life, and psychological and social functioning due to airflow limitations among 

adult patients with COPD who are enrolled in the COPDGene Cohort Study. The findings 

of this research will lead to positive social change by bringing awareness to the 

healthcare providers of the challenges that COPD patients face in relation to current 

management and mental health issues concerning their disease. 
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Summary 

 In this chapter I discussed, the interpretation of the findings on the current study, 

the limitations of this study, recommendations for future research in relation to this study, 

and the implications of this study on positive social change. There was a significant 

decrease in the mean anxiety scores for the Stable Former group, there was a significant 

decrease in the mean PCS scores for the Current to Former group, and both the Stable 

Former group and the Former to Current group had a significant increase in the mean 

score for psychological and social functions due to airflow limitations. A person’s health-

related quality of life (PCS and MCS), level of anxiety, and level of depression has an 

impact on their psychological and social functioning due to airflow limitations.  
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