
PREDICTING COPD, A STUDY OF GENDER DIFFERENCES 

A DISSERTATION 

SUUBMITTED IN PARTIAL FULFILLMENT OF THE REGUIREMENTS 

FOR THE DEGREE OF DOCTOR OF PHILOSOPHY 

IN THE GRADUATE SCHOOL OF THE 

TEXAS WOMAN'S UNIVERSITY 

COLLEGE OF HEALTH SCIENCES 

BY 

MARILYN DURAN M.S.N. 

DENTON, TEXAS 

MAY2005 



TEXAS WOMAN'S UNIVERSITY 
DENTON, TEXAS 

To the Dean of the Graduate School: 

April 5, 2005 

I am submitting herewith a dissertation written by Marilyn Duran R.N. , MSN. , entitled 
"Predicting COPD, A Study of Gender Differences." I have examined this dissertation for 
form and content and recommend that it be accepted in partial fulfillment of the 
requirements for the degree of PhD with a major in Health Studies. 

Dr. Susan Ward, Major Professor 

W~f! iif~end its acceptance 

~1/X£/A j;)vd 



Copyright ©Marilyn Duran, 2005 
All rights reserved. 

111 



ACKNOWLEDGEMENTS 

There are many people to thank that have made a difference in my life in providing 

support and leadership. It is because of their support and leadership that I have achieved 

this goal. My family, classmates, friends and colleagues have all provided me with 

encouragement and support during my work towards this degree and on this research 

study. Specifically I would like to thank my husband Laird for believing in me and 

accepting and encouraging my commitment to obtaining this degree. I would like to 

thank the faculty of the Health Studies Department at Texas Women's University for 

their support and interest in my studies and in this dissertation. Specifically, I would like 

to thank my research committee chair, Dr. Susan Ward, and committee members, Dr. 

Kristin Wiginton, and Dr. Denise Bates. I would like to thank Dr. Rene Paulson whose 

support and help with statistical analysis was invaluable. 

lV 



ABSTRACT 

MARILYN DURAN M.S.N. 

PREDICTING COPD, A STUDY OF GENDER DIFFERENCES 

MAY2005 

The purpose of this dissertation was to perform a secondary analysis of the 

National Health Interview Survey (NHIS) 2002 to investigate the factors of marital 

status, functional behaviors, race, geographical location, age at which started smoking, 

economics and education associated with women with Chronic Obstructive Pulmonary 

Disease (COPD). This survey data includes a population of civilian non institutionalized 

adults residing in the United States (U.S.) in 2002. The goal ofperforming this research 

study is to advance knowledge about wotnen with COPD. By doing so, health educators 

and health care providers would have additional knowledge and tools to implement 

efforts aitned at reducing morbidity and mortality associated with COPD. 

A secondary analysis of data from the public-use version of the NHIS 2002 

was used for this research study. The NHIS has been conducted annually since 1957. The 

purpose of the NHIS is to gain a greater understanding of the health of U.S. citizens. This 

survey includes health related variables of interest specific for this study. This purpose 

and design make the NHIS data-set particularly well suited for this research design. 

This study confrrmed that smoking is related to the developtnent ofCOPD. 

Women who started smoking at an early age and continued to smoke were significantly 
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more likely to develop COPD. An additional fmding of this study is the effect ofCOPD 

on activities of daily living. Women who had COPD experienced greater difficulty with 

increases in activity as compared to wotnen without COPD. Women who had greater 

difficulty with activity were significantly more likely to have COPD than those with less 

difficulty with activity. Among the important fmdings of this research are the rates of the 

pneumonia vaccination. This study confirmed what has been previously reported 

concerning the low pneumonia vaccination rates among those with COPD. Previous 

research has reported those rates to be as low as 97%. Findings from this study show that 

100% of all those who had COPD did not receive the pneumonia vaccine. 
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CHAPTER I 

INTRODUCTION 

Chronic obstructive pulmonary disease (COPD) is the fourth leading cause of 

death in the United States (National Heart, Lung and Blood Institute, 2003). Recent 

statistics demonstrate a rising trend in COPD among women. A major contributor to this 

trend is cigarette smoking among women. The American Lung Association estimates that 

80% to 90% of COPD cases are related to cigarette smoking (American Lung 

Association, 2004 e). COPD is most often thought of as a man' s disease, however women 

are affected as frequently as men. Recent statistics demonstrate death rates for wotnen are 

increasing. The Centers for Disease Control (CDC) reveals that from 1980 to 2000 COPD 

mortality rates for women grew at a much faster rate than men (CDC, 2004). In fact, in 

2000, women surpassed men in the number of deaths from COPD (American Lung 

Associatio~, 2004 a). Women are affected differently than men by COPD. A noted 

difference is the effect of COPD on the airway. Women with COPD experience a higher 

prevalence of airway hyper-responsiveness than men (Day, 1998). Researchers are 

beginning to identify gender differences in the effects of cigarette smoking. These 

published research reports encourage further research that discloses the unique gender 

specific factors that contribute to the development of COPD among women. 
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Purpose ofthe Study 

The purpose of this study was to perform a secondary analysis of the National 

Health Interview Survey 2002 data to investigate the factors of marital status, functional 

behaviors, health behaviors, race, geographical location, age at which started smoking, 

and economics and education associated with women with COPD. 

Hypotheses 

The following null hypotheses were tested at the.05 level of significance: 

1. Economics and education do not predict COPD morbidity among U.S. women. 

2. Marital status does not predict COPD morbidity among U.S. women. 

3. Functional behavior does not predict COPD morbidity among U.S. women. 

4. Health behaviors do not predict COPD morbidity among U.S. women. 

5. Place does not predict COPD morbidity among U.S. women. 

6. Race does not predict COPD morbidity among U.S. women. 

7. Age at which started smoking does not predict COPD morbidity among U.S. 

women. 

Delimitations 

For the purpose of this study, the following issues will influence internal validity 

and have been extracted from the 2002 National Health Interview Survey (NHIS) data. 

1. Only participants with COPD ages 18 and older were used for the analysis. 

2. Although NHIS includes household sections, only adults were used in the 

study. 
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Limitations 

The study is limited by the following: 

1. Although the NHIS is a national representative sample, it does not include 

individuals who are in the military, institutionalized individuals and 

individuals less than 18 years of age. 

2. The diagnosis ofCOPD is self reported and may be inaccurate. 

Assumptions 

For the purpose of this study, the following assumptions are made: 

1. The original population sample was representative of adult females in the 

United States. 

2. Questionnaire and interview data were accurately input into the 

data base. 

3. Content validity and reliability were established with the interview tool. 

4. Reliability and validity of self-reported and interview data was maximized 

by implemented measures to assure confidentiality (e.g. no paper 

questionnaires or use of audio for sensitive topics). 

5. Participants answered questions honestly. 

Defmition of Terms 

For the purpose of this study, the following terms are defmed. 

R~e/Etknicity- How respondents identified themselves when asked if they 

were White Non-Hispanic, Black Non-Hispanic, Hispanic/Latino, Indian 

(American), Alaska Native, Chinese, Filipino, Asian Indian or other race. 
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Chronic Obstructive Pulmonary Disease (COPD) - Includes self report of 

bronchitis or emphysema diagnosed by a medical doctor or other healthcare 

professional and duration of COPD according to number of years. 

Health Behaviors- Identifies having received the flu shot within the past 12 

months and ever having received the pneumonia shot within the past 5 years. 

Functional Limitations - Difficulty walking a Y4 of a mile. Difficulty walking 

up 10 steps. 

Activity Limitations- Fatigue, tiredness or weakness. 

Importance of the Study 

The research literature demonstrates that women experience COPD differently 

than men. Women are more likely to be under diagribsed or diagnosed incorrectly. The 

research literature is lacking in providing information concerning the unique 

characteristics of women with COPD. This is most likely due to a lack of research on 

women with COPD. As with coronary artery disease, COPD research has focused 

primarily on men. With the increase in COPD morbidity and mortality among women, 

there is a need to better understand the special needs of women with COPI>. This study 

will seek to improve the understanding of characteristics of women with COPD. An 

understanding of the unique characteristics of women wi~h.C~ w~i ~prove the 

education and treatinent needed to reduce the morbidity and mortality of COPD among 

women. 
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CHAPTER2 

REVIEW OF THE LITERATURE 

COPD among women is clearly a health problem that affects not only the health 

of women but also the health of the nation. Cigarette smoking is a major contributor to 

the development ofCOPD. This review of the literature reports on investigations within 

the last ten years that are related to development ofCOPD among women. Focus areas 

within this review are disease pathophysiology, incidence and prevalence rates along with 

mortality, gender differences in smoking and diagnosis ofCOPD and causative factors 

associated with COPD exacerbation. The information that follows suggest that COPD is 

increasing among women and that women appear to be quite different from their male 

counterparts in relation to the physiological effects of cigarette smoking and the diagnosis 

ofCOPD. 

Disease Pathophysiology 

COPD is an irreversible lung disease that includes emphysema and bronchitis. 

This condition is characterized by remission and exacerbation of the disease. 

Inflammation of the airways is associated with bronchitis and destruction of lung alveolar 

tissue is associated with emphysema. Symptoms of bronchitis include a chronic cough, 

increased mucus production, frequent clearing of the throat and shortness of breath 

(American Lung Association, 2004 c). This disease state is characterized by obstruction 

of airflow caused by chronic bronchitis or emphysema (Lewis, Heitkemper & Dirksen 

2004 ). Both bronchitis and emphysema decrease the lung's ability to take in oxygen and 
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characterized by airflow obstruction with related symptoms such as a chronic cough, 

activity intolerance, dyspnea, and expectoration and wheezing (Mannio, 2002). 

Emphysema causes the walls between the air sacs in the lungs to loose their ability to 

stretch and recoil, this results in air trapping within the air sacs and impairs the exchange 

of oxygen and carbon dioxide (American Lung Association, 2004 c). As result ofthese 

physiological changes patients experience increased shortness of breath with minimal 

exertion. The most common cause of COPD is cigarette smoking. Smoking is responsible 

for 80 to 90% of all COPD deaths (American Lung Association, 2004 e). Additional risk 

factors for COPD include air pollution, exposure to secondary smoke, history of 

childhood respiratory infections and heredity (American Lung Association, 2004 e). 

The development of COPD usually occurs after several decades of smoking. Most COPD 

cases are diagnosed in the 4th or 5th decade of life, depending on the age of smoking 

initiation and the amount of smoke exposure. Age of COPD diagnosis is closely related 

to the number of pack years of cigarette smoking. Changes in the lungs of smokers begin 

early after smoking initiation. "After only one year of smoking, changes in small airway 

function can develop (Lewis, Heitkemper & Dirksen, 2004 p. 659). Lung infections 

caused by influenza and pneumonia are common causes of COPD exacerbation. During 

periods of exacerbation functional abilities such as walking or breathing are greatly 

reduced and the ability to maintain activities of daily living is impaired. Breathing 

becomes very difficult and shortness of breath worsens. If the symptoms of exacerbation 

are not treated admission to the hospital becomes inevitable and some patients may have 

to be placed on a respirator. Death may also occur in severe cases. 
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Incidence and Prevalence and Mortality and Morbidity 

In 2002 COPD was the fourth leading cause of death in the U.S. and claimed the 

lives of 120,000 Americans (American Lung Association, 2004 e). 

Historically COPD has been identified as a male disease, however this has changed 

within the past 2 decades (Varkey, 2004). In a comparison of2002 death rates, 61,000 

women and 59,000 males died ofCOPD (American Lung Association, 2004 e). A 

comparison of COPD crude mortality rates over the past 2 decades for men and women 

demonstrates that from 1980 to 2000 the crude mortality rate for women rose from 20.1 

deaths per 100,000 to 56.7 deaths per 100,000 and for men it rose from 73.0 per 100, 000 

to 82.6 per 100,000 (CDC, 2004). Women with COPD die at an earlier age than men 

with COPD. Not only are women dying at an earlier age, more women than men are 

dying from this disease. The fourth leading cause of death among adults is COPD and 

women are dying more frequently from this disease than men 

(American Lung Association, 2004 c). It appears that most people are unaware of the 

significant mortality related to COPD. In fact, women who smoke are nearly 13 times as 

likely to die from COPD as compared to non smoking women (American Lung 

Association, 2004 c). 

COPD is considered to be a women's disease. Research studies are showing 

that the prevalence of women with COPD is increasing. The prevalence ofCOPD among 

women is increasing at an alarming rate (Petty, 1999). According to an online survey of 

1,500 Americans (72%) of those surveyed did not identify COPD as one of the top 5 

deadly diseases (NewsRx.com, 2004 b). Another fmding from the same online survey 
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reveals that ( 66%) of those participating in the survey incorrectly believe COPD causes 

more deaths in men than women (NewsRx.com, 2004 b). Deaths related to COPD are 

expected to increase. By 2020 COPD is expected to be the third largest cause of death 

worldwide (American Lung Association, 2004 c). 

More women are expected to die from COPD than cancer. It is expected that 

more women will have been affected by COPD in 2004 than from most forms of cancer 

(NewsRx.com, 2004 c). From 1968 through 1999 age adjusted COPD mortality rates 

increased by 382% for women and 27% for males during the same time period 

(Kazerouni, Alverson, Stephens, Redd, Mott & Mannino, 2004). The prevalence of 

COPD in the United States (U.S.) is widespread. According to a large U.S. survey 

conducted in 2000 an estimated 10 million U.S. adults reported physician diagnosed 

COPD (Pauwels & Rabe, 2004). The increase in women with COPD can also be seen in 

other countries. In a study of prevalence rates of physician diagnosed COPD in women in 

the United Kingdom, Soriano, Maier, Egger, Visick, Thakrar, Stykes and Pride reported 

that from 1990 to 1997 COPD prevalence rates for women increased by 68.7% 

compared with a 25.3% increase for men during the same time period (Soriano et al. , 

2000). Women in developing countries have become targets of the tobacco industry. 

Global increases in rates ofCOPD among women can be expected. The tobacco 

companies are targeting women in underdeveloped countries; strategies that have 

commonly been banned in developing countries are utilized (Beaglehole & Yach, 2003). 

This will unfortunately contribute to increased numbers of women smokers and will 

result in increased rates of COPD worldwide. 
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Genetic Causes of COPD 

Although cigarette smoking is undoubtedly the most important risk factor 

for development ofCOPD, Alpha 1 Antitrysin Deficiency (AAD) may also be a causative 

factor in its development. Alpha 1 related emphysema is caused by an inherited lack of 

Alpha -1 antitrypsin ( AA T) which is a protective lung protein necessary to prevent the 

development of emphysema (American Lung Association, 2004 d). AAT functions as a 

protector of lung tissue. The normal lungs contain a natural enzyme called neutrophil 

elastase whose primary function is to digest damaged or aging lung cells and bacteria, 

this process aids in the healing of lung tissues (American Lung Association, 2004 d). 

Without the presence of AAT this destructive process will continue after lungs have 

healed and will eventually destroy healthy lung tissue. The destruction of healthy lung 

tissue leads to the development of emphysema. AAD is a rare genetic disorder that occurs 

in approximately 1 in 4000 live births in the U.S. (de Serres, 2003). "Alpha 1 antitrypsin 

deficiency is the only known genetic abnormality that leads to COPD" 

(Lewis, Heitkemper & Dirksen, 2004 p.660). 

For individuals who are diagnosed with COPD and have never smoked, AAD 

may be the causative factor. Only a small proportion ofCOPD cases can be attributed to 

AAD (Walter, Gottlieb & O'Connor, 2000). The number of AAD related COPD cases is 

estimated to be less than 2% (Silverman, 2002). Most people with emphysema related 

AAD develop COPD in early adulthood. For people with AAD, pulmonary development 

and growth in early life appear normal and lung function remains in the normal range 

until the beginning of young adulthood (Walter et al., 2000). The onset of AAD related 
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emphysema appears between ages 32 and 41 (American Lung Association, 2004 d). 

COPD that is not related to AAD generally is first diagnosed in patients in their mid-50's 

(NewsRx.com, 2003 a). For individuals who have AAD, smoking greatly increases their 

risk of developing COPD. In fact, smoking appears to accelerate the progression of AAD 

related emphysema. In studies of smoking and non smoking patients with AAD, 

worsening of pulmonary function is greater for smokers with AAD. As reported by 

Miravitlles,Vila, Rosendo, de la Roza, Rodriguez-Frias, Vidal and de Serres smokers 

with AAD presented a worsening in pulmonary function compared to non smokers with 

AAD ( Miravitlles et al., 2003; de Serres, 2003). It appears that AAD is a known genetic 

cause of emphysema and for smokers with AAD disease progression is greatly 

accelerated. "Evidence shows that smoking significantly increases the risk and severity 

of emphysema in A TT deficient individuals and may decrease their life span by as much 

as ten years" (American Lung Association, 2004 d). AAD related emphysema is 

irreversible, however progression of the disease is associated with smoking. Although 

AAD is a causative genetic factor in the development ofCOPD, cigarette smoking 

remains the primary cause of most COPD cases. The diagnosis of AAD is easily 

confrrmed by a simple blood test or a DNA-based cheek swab (American Lung 

association, 2001 ). 
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Economic Burden of COPD 

The economic burden ofCOPD morbidity and mortality is profound. In addition 

to the adverse health effects, COPD places a major economic burden on the healthcare 

system (Ruchlin & Dasbach, 2000). Increased utilization of physician visits, emergency 

room visits and prescribed medications are noted to be higher for people with COPD as 

compared to those without COPD. The National Heart Lung and Blood institute reports 

that in 2002 the annual U.S. healthcare costs related to COPD was$ 32.1 billion 

(National Heart Lung and Blood Institute, 2003). In the past decade tobacco use has cost 

wotnen an estimated 2.1 million years of life (Sarna & Bialous, 2004). As previously 

mentioned COPD is associated with frequent exacerbation of symptoms. Hospital 

admissions for management of exacerbations and prescribed medications account for 

most of the cost associated with COPD (Wilson & Devine, 2000). 

A study of the 1987 National Medical Expenditure Survey by Ruchlin and 

Dubach shows that patients hospitalized for COPD had higher rates of hospitalization as 

well as longer hospital stays ( 4.6 days vs. 2.2 days) compared with the non COPD 

sample ( Ruchlin & Dasbach, 2001). In addition to the increased mortality among women 

it appears that women account for more healthcare expenditures than men. In 2000, U.S. 

women had more COPD hospitalizations ( 404,000) than men (322,000) and more 

emergency department visits (898,000) than men (551,000) (CDC, 2004). Worldwide 

COPD is expected to rise among women. This is in part related to the marketing of 

cigarettes to women. In developing countries the main targets of tobacco marketing is 

women and young people ( Beaglehole & Yach, 2003). Globally COPD prevalence and 
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mortality are still increasing and will likely continue to rise in response to increases in 

smoking, particularly by women and adolescents (Mannino, 2002). 

Gender Differences Related to Cigarette Smoking 

Historically COPD has been identified as a male disease, however this has 

changed within the past 2 decades (Varkey, 2004). Cigarette smoking is a major risk 

factor for the development of COPD. "Many epidemiological studies have shown that 

cigarette smoking is by far the most important risk factor for COPD" (Pauwels & Rabe, 

2004,). In fact, smoking is responsible for 80 to 90% of all COPD deaths (American 

Lung Association, 2004). "Several studies have suggested greater susceptibility to 

COPD from tobacco smoke in women" 

( Kazerouni,Alverson, Redd, Mott & Mannino, 2004 ). According to a study conducted by 

Chatila, Walter, Wynkoop, Vance, Gerard and Criner of smoking patterns of African 

Americans and whites with COPD, smoking appears to effect women and African 

Americans differently as compared to white males. Their study reviewed the records of 

80 African Americans and 80 whites with COPD. The results show that among advanced 

cases ofCOPD, African Americans and women are more prone to the effects of tobacco 

smoke as compared to white males (Chartila et al., 2004). 

Women are affected differently by cigarette smoking. A major difference is the 

effect of cigarette smoking on the lungs. Women smokers experience twice the episodes 

of wheezing and shortness of breath as men (Langhammer, Johnson, Holeman, Gulsvik 

& Bjermer, 2000). Connet et al. (2003) reported that women who participated in the U.S. 

Lung Health Study in 1986 to 1994 were less likely than men to achieve sustained 
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smoking cessation and women seemed to be more sensitive to the effects of tobacco 

smoking. A possible explanation for the increased sensitivity to tobacco smoke may be 

related to lung size. 

Women experience the adverse effects of smoking differently than men. When 

exposed to the same amount of tobacco smoke as men, women receive a greater dose 

because of their smaller airway and smaller lung size (Chapman, 2004). In response to 

cigarette smoking, women experience increased narrowing of airways when compared to 

male smokers (Petty, 1999). Narrowing of the airways is also a result ofCOPD, is 

related to cigarette smoking and appears to be worse in women. Based on a study of 417 

patients with COPD Tanoue (2000) reported that women were more susceptible to lung 

disease with less cigarette smoking than men. Forced Expiratory Volume (FEV) is a lung 

function test that is commonly used to measure the degree of lung function abnormality 

associated with COPD. Airflow limitation is the slowing of expiratory airflow and is 

determined by decreased levels ofFEV (Mannino, 2002). FEV is reduced by both 

emphysema and bronchitis (Senior & Anthonisen, 1998). In study by Gift and Shepard 

comparing the lung function of women to men using a spirometry test that measures 

FEV, reveals that younger women with a significantly less smoking history had a 

decreased FEV as compared to men who were older and experienced increased smoking 

in number of pack years (Gift & Shepard, 1999). 

Research studies have shown that women experience equally adverse effects 

of smoking when smoking fewer cigarettes than males. By comparison males report 

similar adverse effects while smoking greater numbers of cigarettes. In a telephone 
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survey conducted in 2000 of people with COPD in the U.S., Canada, and six European 

countries, women who reported smoking less cigarettes than males, reported the same 

amount of activity restrictions, suggesting that women suffer the same level of activity 

impairments related to COPD as men who report increased smoking ( Rennar, Decramer, 

Calverley, Pride, Soriano & Verimere, 2002). Gender related effects of smoking, are 

further described in a study by Xu, Li and Wang. Their study is based on gender 

differences in the effect of smoking on pulmonary function. In their analysis of 1,618 

male and 1,669 female adult smokers from China in the Beijing Respiratory Health 

Study, the fmdings suggest that adverse smoking effects on pulmonary function in 

general were greater among females smokers than male smokers ( Xu,Li & Wang, 1994). 

According to the most recent report of the Surgeon General, the gender gap in smoking 

prevalence continues to close. 

In 1959, 51.9% of men were smokers as compared to 33.9o/o of women, 

however, in 1998 smoking prevalence ofwomen was 22.0% and smoking prevalence of 

men was 26.4% (CDC, 2005 b). An additional concern for women smokers is the effect 

of tobacco on infertility. Tobacco use among women is associated with infertility and 

premature menopause (Sarna & Bialous, 2004). Education level is another consideration 

in relation to the gender differences in smoking. A report from the Surgeon General on 

women and smoking, reveals that women with less education have higher prevalence of 

smoking. In 1998 smoking prevalence among women with 9-11 years of education was 

almost three times higher as compared to women with 16 or more years of education 

( CDC, 2005 a). 
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Gender Differences In Diagnosis and Treatment 

Women with COPD are under diagnosed. Primary care physicians may be 

reluctant to diagnose women with COPD. Based on their study of COPD diagnosis by 

primary care physicians, Chapman et al. (200 1) demonstrated that primary care 

physicians were less likely to make a diagnosis of COPD in women when compared with 

men. Women with similar respiratory symptoms as men who were diagnosed with COPD 

were more likely to be diagnosed with asthma instead ofCOPD. It appears that women 

suffer a gender bias in the diagnosis ofCOPD similar to gender biases in other disease 

entities such as coronary heart disease (Varkey, 2004). A study by Langhammer, 

Johnson, Gulsvik and Bjermer shows that female smokers who experienced similar 

respiratory symptoms as male smokers, were less likely to be diagnosed with COPD. In 

their analysis of Nord-Trondelag County in Norway health study data from 1995-1997, 

Langhammer et.al. reveals that after adjusting for age and tobacco use, doctor-diagnosed 

chronic bronchitis and emphysema was reported by 2.3o/o of females and 4.0% of males 

( Langhammer, et al., 2003). 

In a different study looking at data from a COPD telephone survey 

conducted in January 2001 in the U.S., Canada, France, Italy, Geramany, The 

Nether lands, Spain and the UK, Watson, V estbo,Postma,Decramer ,Rennard, Kiri, 

Verimeire and Sorianno reveal disparites in the treatment and diagnosis ofCOPD among 

women. After adjusting for age and pack years of smoking, women were less likely to 

receive spirometry testing even when presenting with the same symptoms as male 
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smokers (Watson, et al., 2004). Many physicians are reluctant to perform lung function 

test to establish COPD diagnosis. Dr. Sonia Buist a leading expert in pulmonary medicine 

identifies the need among physicians for improved education of COPD diagnosis. COPD 

is under diagnosed and few physicians understand the need to do lung function testing 

with patients exhibiting early symptoms of COPD (American Medical Association, 

2003). At a 1998 American Thoracic Society meeting, several researchers reported that 

COPD was under diagnosed in women. In fact, it is estimated that only 22% of 

physicians recommended spirometry testing for women when they initially presented 

with shortness ofbreath (Gift & Shepard, 1999). 

Gender Differences in Symptoms 

Dyspena, fatigue and activity limitations are commonly associated with 

COPD. According to a national telephone survey of 573 persons with COPD conducted 

by the American Lung Association in 2000, 58% reported shortness of breath everyday 

and 70% reported limitations in normal physical exertion (American Lung Association, 

2004). Women experienced these symptoms differently than men. In their meta analysis 

of published studies concerning women with chronic illness, Morrow and O'Neill 

reported that women experience higher functional limitations and more days of reduced 

activity than men (Morrow & O'Nell, 2001). Watson et al. reports that women were 

more likely to suffer from severe dyspnea, despite being younger and having significantly 

less pack years of smoking as compared to males (Watson, et al., 2004). Women 

experience increased symptoms of fatigue. In a their study of reported symptoms among 

women with COPD, Gift and Shepard found that dyspnea and fatigue was reported as the 
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most prevalent symptoms and women were reported to be more stressed by their 

symptoms than men (Gift & Shepard, 1999). 

A study by Woo to determine the level of fatigue and dyspnea associated with 

increases in activity further supports the relationship of a decline in activity limitations 

associated with COPD. In this study male and female participants performed a 6 minute 

walk test and self reports of dyspnea and fatigue were analysed. Results showed that 

tnore dyspnea and fatigue were reported during the 6 minute walk test (Woo, 2000). This 

study included a larger female population, however, it is worth noting that the male 

subjects reported less complaints of dyspnea and fatigue. 

COPD Exacerbation 

Exacerbation of COPD is common and is an expected occurrence among 

patients with COPD. It is difficult to predict the frequency ofCOPD exacerbation. COPD 

patients average one to four episodes per year and considering the number of patients 

with COPD in the U.S. the total episodes of exacerbations per year is about 15 to 16 

million episodes ( Arunabh & Fein, 2000). Multiple factors are associated with 

exacerbation. Most exacerbations of COPD are caused by a viral or bacterial infection 

of the lungs. Many of the lung infections are directly related to influenza and pneumonia. 

"Between 25% and 50% of exacerbations are caused by viruses, and the remainder are 

caused by bacteria ( Fasier & Chapman, 2000).Yearly influenza vaccination is 

recommended for patients with COPD. Influenza vaccines can reduce serious influenza 

related illness and mortality by about 50% in COPD patients and annual vaccinations are 

recommended ( Kumar,2003). Hospital admissions are reduced for COPD patients who 
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receive the influenza vaccination. "Among external factors, influenza vaccination lowers 

the risk of admission for exacerbations" (Wouters, 2004). 

The results of a recent meta analysis of 20 cohort studies reveals that the 

estimates of influenza vaccine efficacy for preventing respiratory illness were 56o/o, 50o/o 

and 68% (Sherk & Grossman, 2000). The results of a study by Wongsurakiat, Maranetra, 

Wasi, Kositnont, Dejsomritrutai and Charoenratanakul on the effectiveness of the 

influenza vaccination and COPD exacerbation frequency, shows the impact of 

vaccination in reducing exacerbation episodes. In a comparison of COPD cases who 

received the influenza vaccine and COPD cases who received a placebo, the results 

reveal fewer episodes of influenza related exacerbations among those who received the 

vaccine (Wongsurakiat et al. , 2004). In the same study, Wongsurakiat et al showed that 

the influenza vaccine remained effective throughout the 1 year study period. These 

results provide evidence that the influenza vaccine should be given yearly for the 

prevention of COPD exacerbations. 

In a 1 year cross sectional study of patients admitted to two different 

hospitals for COPD exacerbation conducted by Aymerich, Barreiro, Farrero, Marradges, 

Morera and Anto, reveals the need for improvement in the pneumonia vaccination rates 

of COPD cases. Their research shows that 97% of the research subjects reported not 

having received the pneumonia vaccination and the overall influenza vaccination rate was 

72% (Aymerich et al.,2000). The pneumonia vaccination is available and has been 

proven to be effective in the prevention of infectious complications of pneumonia, 

however, it is seldom administered for COPD patients ( Arunabh & Fein , 2000). 
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Research has proven that the pneumonia vaccine is effective in the prevention ofCOPD 

exacerbation related to pneumonia organisms and the vaccine should be administered 

every 3-5 years. In case controls and indirect cohort studies ofCOPD patients, the 

pnuemoccocal vaccination is highly recommended for the prevention ofCOPD 

exacerbation (Sherk & Grossman, 2000). 

Summary 

These fmdings suggest that researchers are beginning to recognize that women with 

COPD will require different treatment strategies than men. Pulmonary medicine is 

beginning to recognize the differences in wotnen with COPD concerning disease 

etiology, epidemiology and management (Day, 1998). It is important for pulmonary 

healthcare professionals to recognize important etiology, management and prevention of 

this disease among women. It is important to note that not all smokers will suffer from 

COPD. In fact, only about 15% of smokers will develop COPD (Fraser & Chapman, 

2000). This may explain why some smokers do not believe that they will develop COPD 

and continue to smoke. The literature is lacking in needed information that clearly 

identifies the characteristics of women with COPD in relation to socioeconomic status, 

racial comparison, education, functional limitations, demographics, and patterns of 

smoking. Smoking is a highly addictive behavior in both men and women. An 

understanding of the unique characteristics of women and the effects of smoking to 

will be necessary to impact the morbidity and mortality experienced by women with 

COPD. 
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CHAPTER3 

METHODOLOGY 

A secondary analysis of interview data from the National Health Interview Survey 

2002 interview was performed. The National Health Interview Survey (NHIS) is 

conducted annually by the National Centers for Health Statistics, Centers for Disease 

Control and Prevention. Reliability and validity of the data collection instrument is well 

established. The NHIS has been conducted annually since 1957. Prior to 1957 the last 

nationwide health survey was conducted in 1935-1936 (National Center for Health 

Statistics, 2005). Based on a need to understand the nation's health, Congress passed a 

law in 1957 authorizing the U.S. Public Health Services to regularly collect health 

statistics. "The basic purpose of the NHIS is to obtain information about the amount and 

distribution of illness, its effect in terms of disability and chronic impairments, and the 

kind of health services people receive" (National Center for Health Statistics, 2002). 

Annual public use data files have been released since 1969. NHIS data allows for the 

tracking of progress in achieving national health objectives and to monitor trends in 

illness and disability. The questionnaire was last revised in 1997. 

Confidentiality 

Participation in the survey was voluntary. The confidentiality and protection of 

human participants is assured under Section 308(d) of the Public Health Service Act 
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form states that the respondent was informed about the interview purpose and that 

confidentiality of information will be maintained. Prior to data, collection all participants 

were informed by the National Center for Health Statistics (NCHS) interviewers that 

disclosure of information that may compromise confidentiality is forbidden. To ensure 

that confidentiality was maintained, NCHS withheld individual variables from the NHIS 

public use data files that could permit explicit or implicit identification of survey 

respondents. NCHS has identified that the inclusion of identifiers on survey files that 

contain information from respondents who live in small geographic area such as a census 

block, county or state are at greatest risk for inadvertent identification. To -~nsure 

protection of these individuals, variables that identify specific geographic areas smaller 

than one of the four census regions were withheld to protect respondent confidentiality. 

NCHS interviewers received training in informed consent and measures to maintain 

confidentiality of subjects. Disclosure of information collected in the NHIS is punishable 

by a fme up to $1,000.00 or imprisonment up to one year or both. 

Data Collection Procedures 

A general explanation of the survey was provided. Respondent questions 

regarding the survey were answered before beginning data collection. An adult 18 years 

of age or older was randomly selected from each household and asked detailed health 

related questions. The interviewed sample was limited to the U.S civilian non-

institutionalized population. The sample size totaled 31,044 participants 18 years of age 

or older. Sampling was conducted during four calendar quarters during 2002. The survey 

sample assigned to each calendar quarter was representative of the target population. The 
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sampling design was a complex design that involved stratification, clustering, and 

multistage sampling. The survey was a cross-sectional household interview survey. 

Sampling and interviewing were continuous throughout each year. The sampling plan 

followed a multistage area probability design that permitted the representative sampling 

of households. The frrst stage consisted of a sample of 358 primary sampling units 

(PSU's) drawn from approximately 1,900 geographically defmed PSU's that cover the 50 

States and the District of Columbia. A PSU consists of a county, a small group of 

contiguous counties, or a metropolitan statistical area (National Center for Health 

Statistics, 2005). 

Two types of second-stage units were used within a PSU. These units are area 

segments and permit area segments. The area segments were geographically defmed and 

contained eight or twelve addresses. Permit areas were identified from a 1990-updated 

list of building permits issued in the PSU. All occupied households from the sample 

addresses within each segment were targeted for interview. The total PSU's were 

subdivided into four separate panels. Each panel represented a sample of the U:S. 

population. The households selected fGr interview each week in the NHIS were a 

probability sample representative of the target populatio~,(CDC, 2004). Data was 

collected from 43,000 households within the four sample panels. Approximately 106,000 

persons were interviewed. To allow for more precise estimation of health in growing 

minority populations, Black persons and Hispanic persons were over-sampled. 

Interviewers received training from the survey supervisors on basic interviewing 

procedures and concepts that are unique to the NHIS data collection procedures. 
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Interviewers of the U.S. Bureau of the Census conducted face-to-face interviews to a 

nationally representative sample of the civilian non-institutionalized population of the 

United States. The 2002 NHIS was conducted using computer assisted personal 

interviewing. Responses to the interview questions were entered into the computer during 

the titne of the interview. The 2002 NHIS interview was conducted throughout the 

calendar year 2002. 

Instrumentation 

The instruments used for data collection were revised in 1997. Prior to 1997, all 

data was obtained by use of paper and pencil surveys. The interviewer would enter the 

data by hand on a paper format. Since 1997, the NHIS has been using a revised data 

collection instrument. The instrument is administered by use of a computer assisted 

personal interview. The new revised instrument was restructured and shortened. The 

pritnary reason for the revision was to reduce respondent burden. Many of the questions 

that were formally asked of all persons in the core questionnaire are now administered on 

a sample basis (CDC, 2004). The redesigned questionnaire has three parts that include a 

basic module, a periodic module and a topical module. The basic module functions as the 

new core questionnaire. The basic module or core consists of three main components; the 

Family Core, the Sample Adult core and the Sample Child core. The family core 

component includes information on all family members. Family core information 

components include household composition, sociodemographic characteristics, and basic 

indicators of health status and utilization of health care services. From within the same 

household sample one sample adult and one sample child are randomly selected. Using 
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the Sample Adult core questionnaire information is collected on the sample adult. The 

sample child questionnaire is used to collect data on the child. The Sample Adult core 

was the primary core used for this data analysis. Since some health issues are different for 

children as compared to adults, some items were different for the two questionnaires. 

Both the sample adult and the sample child questionnaires collect basic infonnation on 

health status, health care services, and health behaviors. Table 1 describes the Sample 

Adult Core questionnaire sections and topics. 

Variables Included 

Information was obtained about health characteristics of each member of the 

household. The data from the adult sample population was used for the present study. 

Only data from female and male respondents 18 and older was included in analysis. The 

independent variables of gender (male, female), ethnicity (Hispanic, White/Caucasian, 

Black/ African American, Other), age, income level ($20,000 or more; less than $20,000), 

education level (High school, Bachelor's, Graduate Degree), marital status (single, 

married), smoking status, age started smoking, activity limitations, functional limitations, 

health behaviors and geographical location (Northeast, Midwest, South, West) were 

examined to predict a relationship with the dependent variable, having COPD or not 

having COPD. 
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Table 1 

Sample Adult Core Questionnaire Sections 

Section No. Section Code Description 

I AID Identification and Verification 

II ACN Conditions 

III AHS Health Status and Limitation of Activity 

IV AHB Health Behaviors 

v AAU Health Care Access and Utilization 

VI ASD Demographics 

VII ADS AIDS 

Health behaviors were calculated from whether participants received a flu shot in the 

last year, and/or a pneumonia shot in the last five years (neither, one, both). Activity 

limitations were calculated as the total difficulty ( 0 = not at all difficult, 1 = only a little 

diffteult, 2 =somewhat difficult, 3 =very difficult, 4 =can't do it at all) to do various 

behaviors without special equipment (walk 1/4 mile, walk up 10 steps; stand for 2 hours, 

sit for 2 hours, stoop/bend/kneel, reach over head; grasp objects, lift/carry 10 lbs, push 

large object, go out to ev~n~s, spclal a<(~iviti~s w/o spec equip, ~o £\Cts to relax). 

Inqividu(\ls who an~'Y~red ~~s to hav~g empnysema and having chrpnic bronchitis w~re 

coded as ~Vil)g CQ~U. 
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Data Analysis 

Descriptive statistics were used to describe the demographic characteristics of the 

participants. Correlations were used to test for relationships between the continuous 

variables; age, age frrst smoked regularly, Body Mass Index (BMI), and activity total. 

N onparametric Mann Whitney U were used to identify significant differences between 

individuals with and without COPD on these continuous variables as well. Chi Square 

tests were used to test for significant associations between having COPD and the various 

levels of the categorical variables, gender, ethnicity, education level, marital status, 

income, and region. Variables that were found to be significantly associated with COPD 

were used in a stepwise multiple logistic regression to identify odds-ratios of statistically 

significant variables between males and females that affect a participant's diagnosis of 

COPD. Logistic regression was used because it allows for estimating the effects of 

independent variables on a dichotomous dependent variable. Logistic regression allows 

for estimating the likelihood of a participant falling into one category (e.g., COPD 

diagnosis) versus another (e.g., no COPD diagnosis). 
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CHAPTER4 

RESULTS 

Secondary analysis of interview data from the National Health Interview survey 

was performed. The National Health Interview Survey ( NHIS) is conducted annually by 

the National Centers for Health Statistics, Centers for Disease Control and Prevention. A 

total of 31,044 adults were interviewed in the present sample. Participants who had 

missing data for the majority of the variables of interest (see Chapter 3) were excluded 

from analysis. A total of 4779 questionnaires were analyzed. For the included 

questionnaires, missing items were excluded from analyses. 

Demographics 

Tables 2 and 3 show the demographic characteristics for the participant's included 

in analysis. As shown in Table 2, there were slightly more females (59.8%) than males 

(40.2%) in the present sample. The majority of participants were Caucasian (69.3%) and 

had either a high school (40.3%) or bachelor's (48.4%) education level. There was a 

relatively equal number of single (49.8%) versus married (50.2%) individuals and the 

majority of the participants reported having household income of at least $20,000 

(72.3%). While participants from the south (36.7%) were slightly more represented in 

the sample, a relatively equal number of participants came from each of the four regions 

of the United States. Every participant reported that they had received a flu shot in the 

· past year, and no one reported having a pneumonia shot in the last five years. More than 

half of the participants reported never being a smoker (56o/o), while 25% said they were a 
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participants reported that they had both emphysema and chronic bronchitis in the last 12 

months. 

Table 2 

Frequencies and percentages of participants' demographic information. 

Frequency % 

Gender 
Male 1921 40.2 
Female 2858 59.8 

Ethnicity 
African American 586 12.3 
Caucasian 3314 69.3 
Hispanic 675 14.1 
Other 204 4.3 

Education 
High School 1927 40.3 
Bachelor's 2315 48.4 
Graduate Degree 500 10.5 
No Answer 37 .8 

Marital Status 
Single 237 49.8 
Married 2401 50.2 

Income 
$20,000 or more 3455 72.3 
Less than $20,000 1036 21.7 
No Answer 288 6.0 

28 



Table 2, continued 

Frequencies and percentages of participants' demographic information. 

Frequency % 

Region 
Northeast 889 18.6 
Midwest 1174 24.6 
South 1753 36.7 
West 963 20.1 

Health 
Flu Shot Last Year 4779 100.0 
Pneumonia Shot Last 5 Years 0 100.0 

Smoking Status 
Current Everyday 701 14.7 
Current Someday 163 3.4 
Former Smoker 1222 25.6 
Never Smoker 2674 56.0 
No Answer 19 .4 

COPD* 
Yes 21 .4 
No 4758 99.6 

Note: Individuals were classified as COPD if they answered yes to both having 
emphysema and having chronic bronchitis. 

As shown in Table 3, the average age of participants was 50 years old and for 

those who smoked, the average age they frrst started smoking regularly was 22 years of 

age. 
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The average height ofthe sample was 66.47 inches and the average weight was 169.95 

pounds. Average BMI for the sample was 2729.61, while the average activity level was 

3.3 7, relatively low difficulty on activities. 

Table 3 

Descriptive statistics of participants' demographic information. 

N Mean SD Range 

Age 4779 49.88 17.19 18- 85 

Age First Smoked Regularly 2087 21.68 17.41 6-99 

Height (inches) 4428 66.47 3.76 59-76 

Weight (pounds) 4327 169.95 36.61 99- 285 

Body Mass Index (BMI) 4586 2729.61 581.13 1286- 8147 

Activity Difficulty 4779 3.37 7.30 .00-48.00 

Identifying Possible Predictors of COP D 

As shown in Table 4, nonparametric Mann Whitney U tests revealed that 

participants with COPD (M = 59.71) were significantly older than participants without 

COPD (M = 49.83). Of those individuals who smoked, participants with COPD started 

smoking at an earlier age (M = 15.71) than participants without COPD (M = 18.03) 
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(ps < .05). Participants in the two groups did not differ on their BMI, however, 

participants with COPD reported greater difficulty on activities (M = 16.86) than 

participants without COPD (M = 3.31). Based on these results, age, age frrst smoked 

regularly, and activity difficulty were used as variables in the logistic regression equation. 

Table 4 

Average age, age first smoked regularly, BMI, and activity difficulty of individuals 

without COPD and individuals with COPD. 

N Mean SD p 

Age .006 
No COPD 4758 49.83 17.20 
Yes COPD 21 59.71 12.14 

Age First Smoked Regularly .014 
No COPD 1973 18.03 5.25 
Yes COPD 17 15.71 5.01 

Body Mass Index (BMI) .928 
NoCOPD 4565 2729.44 580.55 
Yes COPD 21 2765.14 712.56 

Activity Difficulty .000 
NoCOPD 4758 3.31 7.23 
Yes COPD 21 16.86 9.71 
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As shown in Table 5, individuals with or without COPD were not more or less 

likely to be male or female (x2 = .062, p = .803), be of a particular race (x2 = . 750, p = 

.386), have different income levels ci = 1.611, p = .204), be from a particular region in 

the United States (x2 = 2.476,p = .116), have a greater education level (x2 = 1.538,p = 

.215), or be more likely to be married or single (i = .402,p = .526). The chi-square tests 

did reveal a significant association between COPD status and smoking status (x2 
= 32.90, 

p < .001). Of the individuals with COPD, a greater percentage were current smokers 

(everyday and someday) (71.4%) than former or never smokers (28.6o/o), while of 

individuals without COPD, a greater percentage were former or never smokers (82.0o/o) 

than current smokers (18.0%). Therefore, only smoking status was added as a possible 

predictor of COPD in the logistic regression. 

Table 5 

Frequencies and percentages of demographic information for individuals without COPD 

and individuals with COP D. 

No COPD YesCOPD 
N % N % 2 

X p 

Gender .062 .803 
Male 1912 40.3 9 42.9 
Female 2846 59.7 12 57.1 

Ethnicity .750* .386 
African American 675 14.2 0 0 
Caucasian 3296 69.3 18 86.7 
Hispanic 584 12.3 2 9.5 
Other 203 4.2 1 3.8 
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Table 5, continued 

Frequencies and percentages of demographic information for individuals without COPD 

and individuals with COPD. 

No COPD Yes COPD 
N % N % 2 

X p 

Education 1.538* .215 
High School 1916 40.5 11 52.4 
Bachelor's 2306 48.8 9 42.9 
Graduate Degree 499 10.7 1 4.7 

Marital Status .402 .526 
Single 2369 49.8 12 57.1 
Married 2389 50.2 9 42.9 

Income 1.611 .204 
$20,000 or more 3442 77 13 65 
Less than $20,000 1029 23 7 35 

Region 2.476* .116 
Northeast 883 18.6 6 28.6 
Midwest 1168 24.5 6 28.6 
South 1746 36.7 7 33.3 
West 961 20.2 2 9.5 

Smoking Status 32.90* .000 
Current Everyday 690 14.6 11 52.4 
Current Someday 159 3.4 4 19.0 
Former Smoker 1219 25.7 3 14.3 
Never Smoker 2671 56.3 3 14.3 

Note: Health Behaviors were not included in further analyses because all participants had 
a flu shot in the last year and no one received a pneumonia shot in the last five years. * 
Some cells have expected count less than 5. 
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Odds Ratios of Significant Variables Affecting COP D Status for Males and Females 

To control for confounding variables and to combine the effects of multiple 

variables, logistic regression was conducted using the enter method. Among all the 

variables included in the study, only significant variables, as determined through t test or 

chi-square [i.e., age, age frrst smoked regularly, smoking status (current everyday 

smoker, current someday smoker, former smoker, and never smoker), and activity 

difficulty] were included in the logistic regression analysis to predict COPD status. To 

test for differences in COPD predictors between males and females, separate logistic 

regressions were computed for males and females using the same predictor variables. 

As shown in Table 6, activity difficulty was the only significant predictor of 

COPD status for men. Men who had greater difficulty with activity were 1.154 times 

more likely to have COPD than those with less difficulty with activity. 

For women, however, age, smoking status, and activity difficulty were significant 

predictors ofCOPD status (see Table 7). The age at which women frrst started smoking 

regularly was also a marginally significant predictor ofCOPD status (p = .076). Women 

who were older were 1.069 times more likely to have COPD than women who were 

younger. Women who started smoking at a later age were .866 times less likely to have 

COPD than women who started smoking at an earlier age. Similar to the results for men, 

but with greater odds, women who had greater difficulty with activity were 4.029 times 

more likely to have COPD than those with less difficulty with activity. In regards to 

smoking status, women who were current everyday smokers were 6.482 times more 
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likely to have COPD than former smokers. Women who were current someday smokers 

were 5.681 times more likely to have COPD than women who were former smokers, 

while women who had never smoked were .001 times as likely to have COPD. 

Table 6 

Odds ratiosfor COPD status and related factors from logistic regression analysis for 

male participants (n = 1919). 

Variable B SE OR 95% CI p 

Age .027 .028 1.027 .973 -1.084 .335 

Age First Smoked Regularly -.015 .019 .985 .948-1.023 .429 

Smoker Status 
Current Everyday 17.43 1433.20 .000 .990 
Current Someday 18.97 1433.20 .000 .998 
Former 11.67 1433.21 1.000 .198 
Never -23.90 1433.12 .000 .987 

Activity Difficulty .144 .036 1.154 1.076- 1.238 .000 

Test of Hypotheses 

The following null hypotheses were tested. 

Economics and education do not predict COPD morbidity among US. women. The null 

hypothesis was supported because Income and Education Level were not 

significant predictors of COPD status for women. 
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Table 7 

Odds ratios for COP D status and related factors from logistic regression analysis for 

female participants (n = 2858). 

Variable B SE OR 95% CI p 

Age .066 .024 1.069 .973 -1.084 .335 

Age First Smoked Regularly -.144 .081 .886 .948-1.023 .429 

Smoker Status 
Current Everyday 1.869 .778 6.482 1.4111-29.778 .016 
Current Someday 1.737 1.251 5.681 .489-65.94 .065 
Former 1.000 1.000 1.000 .053 
Never -7.385 2.121 .001 .000- .004 .000 

Activity Difficulty .050 .025 4.029 1.001 - 1.104 .045 

Marital status does not predict COPD morbidity among US. women. The null hypothesis 

was supported because Marital Status is not a significant predictor of COPD 

status for women. 

Functional behavior does not predict COPD morbidity among US. women. The null 

hypothesis was not supported because Activity Difficulty was a significant 

predictor ofCOPD status for women. 
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Health behaviors do not predict COPD morbidity among U.S. women. This hypothesis 

was unable to be tested because everyone answered that they had a flu shot in the 

last year and did not have a pneumonia shot in the last five years. 

Place does not predict COPD morbidity among U.S. women. The null hypothesis was not 

supported because Region was not a significant predictor ofCOPD status for 

women. 

Race does not predict COPD morbidity among U.S. women. The null hypothesis was not 

supported because Race was not a significant predictor ofCOPD status for women. 
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CHAPTERS 

SUMMARY 

This chapter presents a summary of the study including an overview of the study's 

design, study sample and rationale for the topic of this dissertation. Each hypothesis is 

discussed with the results of the statistical analysis reviewed. Conclusions based on 

analysis of the data, limitations, and implications also will be presented. 

Study Design 

The National Health Interview Survey (NHIS) is a stratified multistage cluster 

sample designed, probability-based survey of data through questionnaires and interviews 

of the civilian noninstitutionalized population of the United States. The NHIS includes 

data for adults and children and is divided into the Family Core, Adult Core and Sample 

Child Core. All data for the present study were obtained from the adult sample public-use 

version of the 2002 NHIS. The adult core public-use version of the NHIS is distributed 

by the National Center for Health Statistics and contains 31, 044 cases and 680 variables. 

This study used only the adult core 2002 NHIS responses. NHIS 2002 interviews were 

conducted quarterly during 2002 by interviews from the United States Center for Disease 

Control and Prevention. NHIS has been conducted annually since 1957. This data set is 

particularly well suited for this dissertation because the questionnaires and interviews 

examine the frequency of certain illnesses, effects of the identified illnesses in terms of 

their related disability, chronic impairments associated with illness and the kind of health 

services people receive. The purpose of the data collection is to gain an understanding of 
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the prevalence of common health problems and to monitor the health of the United States 

(National Center for Health Statistics, 2004). For these reasons, NHIS 2002 adult core 

data was selected for this study to examine variables that are associated with Chronic 

Obstructive Pulmonary Disease (COPD) specifically among women. 

Conclusions 

Although 31,044 adults were interviewed not all respondents answered every 

interview question. For this study, a report of both emphysema and bronchitis were 

necessary to be considered as a COPD case. Participants who had missing data for the 

majority of the variables of interest were excluded from analysis. After adjusting for 

missing variables of interest, a total of 4 779 questionnaires were analyzed. Further 

analysis showed that 154 of the 4 779 participants reported they had both etnphysetna and 

chronic bronchitis. After further adjusting for missing activity variables among the 154 

subjects with COPD, only 21 were included for this data analysis. This resulted in a 

smaller sample size than was expected. A comparison of variables among males and 

females were analyzed. Of the seven null hypotheses tested only two were rejected. After 

a comparison of the male and female groups, variables of age, age first started smoking 

regularly and activity difficulty was identified as possible predictors ofCOPD. The 

nonparametric Mann Whitney U test revealed the variables of age, age first started 

smoking regularly and activity difficulty were significant predictors ofCOPD. The 

selected variables of age, age first started smoking regularly and activity difficulty were 

used in the logistic regression equation. Based on the logistics regression equation most 

of the null hypotheses were not rejected. The null hypotheses for economics, education, 
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marital status, place, and race were not found to be predictors ofCOPD and therefore 

were not rejected. 

Hypothesis one 

The null hypotheses stated that, "Economics and education do not predict COPD 

morbidity among U.S. women." This null hypotheses was not rejected because income 

and education level were not significant (x2 = 1.611, p = .204) predictors ofCOPD status 

for women. 

Hypothesis Two 

The null hypotheses stated that, "Marital status does not predict COPD 

morbidity among U.S. women." This null hypotheses was not rejected because marital 

status was not a significant (x2 = .402,p = .526) predictor ofCOPD status for women. 

Hypothesis Three 

The null hypotheses stated that, "Functional behavior does not predict COPD 

morbidity among U.S. women." This null hypotheses was rejected because women who 

had greater difficulty with activity were 4.029 times more likely to have COPD than 

women with less difficulty with activity. 

Hypothesis Four 

The null hypotheses stated that," Health behaviors do not predict COPD 

morbidity among U.S. women." This null hypotheses was unable to be tested because 

100% of the participants reported they did not receive the pneumonia vaccination. 

40 



Hypothesis Five 

The null hypotheses stated that," Place does not predict COPD morbidity 

among U.S. women." This null hypotheses was not rejected because Region was not a 

significant (x2 
= 2.476, p = .116) predictor ofCOPD status for women. 

Hypothesis Six 

The null hypotheses stated that, "Race does not predict COPD morbidity 

among U.S. women." This null hypotheses was not rejected because Race was not a 

significant (x2 = .750,p = .386) predictor ofCOPD status for women. 

Hypothesis Seven 

The null hypotheses stated that, " Age at which started smoking does not 

predict COPD morbidity among U.S. women". This null hypotheses was rejected because 

of those individuals who smoked, participants with COPD started smoking at an earlier 

age ( M= 15.71) than participants without COPD ( M= 18.03). 

Discussion and Implications 

Some fmdings in this analysis agree with previously published research. The 

relationship between cigarette smoke and COPD is well documented in the research 

literature. It is a well known fact that smoking is the cause of most cases ofCOPD. In 

fact, tobacco use is considered to be the most important risk factor for the development of 

COPD (Senior & Anthonisen, 1998). As shown in this research only 14.3% with COPD 

reported never smoking cigarettes. The vast majority of those with COPD, 52.4 o/0 , 

reported themselves as current everyday smokers, current someday smokers or former 

smokers. In regard to smoking status, women who were everyday smokers were 6.482 
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times more likely to have COPD than former smokers and women who were current 

someday smokers were 5.681 times more likely to have COPD than Women who were 

former smokers. In addition to smoking, the numbers of years smoked also increases the 

risk of developing COPD. Women who started smoking at a later age were .866 times 

less likely to have COPD than women who started smoking at an earlier age. Of the 14.3 

% of COPD cases who never smoked, the causative factor may be associated with the 

genetic Alpha-1 Antitrysin deficiency. This is purely speculation and is not proved or 

disproved in this research, however, the research literature does identify this genetic 

disorder as a possible explanation of development of COPD in non-smokers. 

An additional fmding of this analysis that agrees with previously published 

research is the rates of the pneumonia and influenza vaccination. Of the 21 respondents 

with COPD, 100% reported receiving the influenza vaccine within the past year and 

100% reported not receiving the pneumonia vaccine within the past 5 years. In fact, the 

entire sample size of 4 779 respondents reported the same results in relation to the 

pneumonia and influenza vaccination rates. Not receiving the pneumonia vaccine is an 

important fmding especially for the COPD cases. As reported in the research literature, 

respiratory infections are frequent causes ofCOPD exacerbation and pneumonia and 

influenza organisms are among the most common causes of COPD exacerbation 

(Wongsurakiat et al., 2004). It is concerning to know that individuals with COPD are 

not receiving the pneumonia vaccine, especially when there is little doubt that this 

vaccine has a proven effect on prevention of recurrent COPD exacerbations 
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COPD has a profound effect on activities of daily living, especially those 

activities of walking. The findings of this research revealed that COPD cases reported 

significant difficulty (M = 16.81) with activity increases when compared to (M= 3. 31) of 

the non COPD cases. Similar to the results for men, but with greater odds, women who 

had greater difficulty with activity were 4.029 times more likely to have COPD than 

those with less difficulty with activity. When making comparisons between men and 

women on predictors for COPD, activity difficulty was the only significant predictor of 

COPD status for men. Men who had greater difficulty with activity were 1.154 times 

more likely to have COPD than those with less difficulty with activity. 

Among the important fmdings of this research are the rates of pneumonia 

vaccination especially among those with COPD. It appears that individuals who could 

benefit the most from this vaccine are not receiving the vaccine. It is concerning to know 

that 100% of COPD cases in this study did not receive the pneumonia vaccine. The 

pneumonia vaccine is recommended every 3-5 years for high-risk individuals who are 

susceptible to respiratory infections (American Lung Association, 2004). This is alartning 

considering the economic burden of management of COPD exacerbations, not to mention 

the suffering endured among those who experience these exacerbations. Based on these 

research fmdings there appears to be a problem concerning the administration of the 

pneumonia vaccination for COPD patients. Identification of the source of this problem 

will be necessary to ensure increased rates of vaccination. Perhaps health care providers 

are lacking in their understanding in the management of COPD. For those in public 

health, these fmdings provide proof of the need for increased efforts by the public health 
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to ensure that the pneumonia vaccine is as readily available as the influenza vaccine. 

Community education concerning the importance of the pneumonia vaccine in relation to 

the prevention of COPD exacerbation will be necessary. 

Smoking is clearly a risk factor for the development ofCOPD between both 

sexes. As shown in this research, cigarette smoking was linked to the majority of the 

COPD cases. It appears that continued smoking, that began at an early age, increases the 

likelihood of developing COPD. Smoking prevention measures will need to be aimed at 

the younger age groups. Continued efforts to prevent smoking initiation will be 

necessary. Since COPD is a chronic reversible condition it is not surprising that activity 

difficulties were a significant fmding of this research. It is predicted that COPD will 

increase in the coming years. COPD is the fifth leading cause of death worldwide and is 

expected to increase in prevalence in the coming decades (Pawels & Rabe, 2004). Further 

increases in disability related to COPD can be expected. Programs to treat and prevent 

disabilities associated with COPD will be necessary. These fmdings are especially 

important in relation to the development of pulmonary rehabilitation programs. The 

efficacy of pulmonary rehabilitation in the improvement of functional abilities of persons 

with COPD is well documented in the research literature. A study of the efficacy of out 

patient pulmonary rehabilitation by Hui and Hewitt shows that health outcomes for 

patients with COPD were greatly improved ( Hui & Hewitt, 2003). Increased spending 

for management of functional disabilities associated with COPD will be required to fund 

these necessary pulmonary rehabilitation programs. The economic burden and adverse 
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health effects ofCOPD are staggering. Prevention ofCOPD exacerbation episodes will 

be necessary to reduce the economic burden associated with this disease. 

Recommendations 

Further research on gender specific effects of COPD is needed. Most of the 

past research on COPD has been conducted on males. Currently researchers are 

beginning to identify that COPD gender differences exist specifically in relation to the 

effects of cigarett'e smoking. The research is lacking in studies that identify the specific 

needs of women with COPD. Funded studies are needed to examine women with COPD 

in relation to disease prevalence, management of disease and physiological effects of the 

disease. This researcher was unable to fmd studies that focused specifically on women 

with COPD. Economic and demographic data are needed to clearly identify specific 

needs of women with COPD. Research has identified that women are often under 

diagnosed with COPD as compared to men (Chapman et al., 2001). It appears that 

physicians will need additional education in the diagnosis ofCOPD among women and 

disease management of women who have COPD. Further research is needed to identify 

the pneumonia vaccination rates among all individuals with COPD. A study that includes 

a large sample size of COPD cases will be necessary to accurately determine utilization 

of the pneumonia vaccine for this high-risk group. Measures to improve utilization of the 

pneumonia vaccine among COPD patients are necessary to reduce the morbidity 

associated with this chronic irreversible disease. The small sample size of 21 subjects 

with COPD is considered a major limitation of this study. A much larger sample size of 

equal numbers of male and female subjects with COPD is recommended. 
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