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 Background: Engagement in care broadly refers to patients’ knowledge, skills, ability 

and willingness to play an active role in their health. Patient activation is a core component 

of engagement and has been associated with better care outcomes in several chronic health 

populations. Despite these findings, patient activation has been understudied in oncology 

populations broadly, with little focus on lung cancer patients specifically. Objective: The 

primary aim of this study was to describe patient activation among surveyed lung cancer 

patients. A second aim was to explore specific demographic, smoking-related, and 

psychosocial correlates of patient activation. Method: The sample included 231 lung patients 

who participated in a cross-sectional, multisite study. Patients completed a patient activation 



 

self-report instrument, along with demographic, clinical, and psychosocial measures. 

Analysis: Data related to study aims were analyzed using univariate and multivariable 

analysis. Results: Among lung cancer patients, overall patient activation scores were 

significantly lower for current smokers compared to former and never smokers (F (2, 218) = 

4.50, p = 0.01), for men when compared with women (F (1, 220) = 8.75, p < 0.01), and for 

those who reported clinically significant depressive symptoms when compared with those 

who did not (F (1, 219) = 13.95, p  < 0.001). In multivariable analysis, these significant main 

effects of smoking status, gender, and depressive symptoms remained. Discussion: Among 

lung cancer patients, those who were current smokers, were male, and those who endorsed 

high depressive symptomatology were likely to have the lowest activation scores in the 

sample. Practical recommendations include clinically identifying these high-risk patients 

through assessment and addressing activation via evidence based intervention.
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CHAPTER ONE 
Introduction 

 
 

 The importance of health care quality has received increased policy focus with the 

recent passage of the Patient Protection and Affordable Care Act (PPACA; 2010). Among its 

many aims, this law incorporates movement toward establishing “patient-centeredness” to 

increase quality in health care delivery. This goal was first designated in a report by the 

Institute of Medicine (IOM) as one of six aspirations for a 21st century health care system. 

Health care focused on the patient highlights a respect and responsiveness to “individual 

patient preferences, needs and values,” with regard to clinical decision-making (IOM, 2001).  

 Advocates for patient-centered care emphasize the importance of engaging patients 

through education and facilitation of active decision-making. The field of research focused 

on these aims is known broadly as patient engagement (James, Hibbard, Agres, Lott, & 

Dentzer, 2013), and involves a core component of patient activation. The definition of 

patient activation broadly refers to a patient’s knowledge, skills, ability, and willingness to 

play an active role in their health and care (Hibbard, Stockard, Mahoney, & Tusler, 2004). 

Numerous studies have reported better health outcomes associated with increased patient 

activation, a subset of which suggest activation is amenable to intervention (Alegría et al., 

2008; Hibbard, Greene, & Tusler, 2009; Parchman, Zeber, & Palmer, 2010). The importance 

of patient activation has been shown in a range of patient populations, including primary and 

tertiary care settings, and among racially and ethnically diverse patients.  
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Despite compelling evidence that patient engagement may be a core strategy to 

improve health care quality, there is limited study within oncology settings. Further, there are 

few systematic investigations of patient engagement in lung cancer populations. Lung cancer 

is a deadly and devastating disease, and remains the leading cancer-related cause of death for 

Americans annually, more than colon, breast and prostate cancers combined (American 

Cancer Society [ACS], 2016). There are a myriad of reasons why lung cancer remains a 

significant health challenge, including delayed detection, treatment toxicity, complicated 

symptom burdens and multiple comorbidities (Spiro & Sylvestri, 2005; Youlden et al., 2008). 

Further, due to the well-established behavioral risk factors for lung cancer (most notably, 

smoking), many patients (both smokers and non-smokers) report experiencing lung cancer 

stigma, which can lead to negative psychosocial outcomes (Chambers et al., 2012; Chapple, 

Ziebland & McPherson, 2004; Else-Quest et al., 2009; Holland et al., 2010; LoConte et al., 

2008; Weiss et al., 2012). Associations have been made between perceived stigma and 

diagnostic delay (Tod, Craven & Allmark, 2008), as well as underreporting of symptoms and 

smoking behaviors (Koller et al., 1996; Westerman et al., 2007). Anecdotal evidence 

suggests that “therapeutic nihilism” among lung cancer patients may impact both their help-

seeking behavior, as well as the treatments or quality of care medical providers might offer 

(for review, see Chambers et al., 2012).  These complex psychosocial and medical challenges 

highlight the difficulties facing both lung cancer patients and care providers.  

Lung cancer disproportionately affects populations that traditionally demonstrate 

lower engagement in care, including racial/ethnic minorities, those with lower educational 

attainment, and tobacco users. The prevalence of distress (e.g., depression & anxiety) in lung 
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cancer patients has also been well documented, and is found at higher rates than in other 

cancer populations (Zabora et al., 2001). This relationship to depression is important in this 

context, as there is evidence of a relationship between depressive symptoms and low patient 

activation in patients with chronic health conditions (Hibbard & Cunningham, 2008). It has 

been suggested that depression may prevent patients from becoming activated (Hibbard et al., 

2007). Finally, prevalent behavioral risk factors in this population (i.e., smoking behaviors) 

present potential opportunity for intervention.  These unique factors highlight need for a 

thorough understanding of patient engagement in this population.  

 To address these issues, the present study aimed to fully understand patient activation 

among individuals diagnosed with lung cancer, as well as to identify specific demographic, 

smoking-related and psychosocial correlates of patient activation in this population. Results 

from the analyses allow greater understanding of patient-centered factors impacting 

engagement, and provide information on how intervention might best be developed to serve 

these individuals. 

 



 

4 

CHAPTER TWO 
Review of the Literature 

 
 

OVERVIEW OF PATIENT ACTIVATION 

 

The Patient Protection and Affordable Care Act (PPACA; 2010) emphasizes the 

measurement of patients’ care experiences and utilization of this information to improve 

health care quality. The legislation has also brought to light the importance of patients’ active 

engagement in their health care decisions and interactions with their health care providers as 

a way to increase patient-centered care. Of particular note is the concept of patient activation, 

defined as a patient’s skills, knowledge, and confidence for participation in their own clinical 

care (Hibbard et al., 2004). Evidence suggests patients who are more activated have better 

health outcomes and overall care experiences. These findings have sparked significant 

interest in considering patient activation as a possible strategy for reducing health care costs, 

increasing health outcomes and improving patient satisfaction with their health care 

encounters.  

 The relevance of patient activation has been increasingly recognized over the past 

decade, largely due to the work of Hibbard and colleagues, particularly their development 

and validation of a 13-item quantitative assessment, the Patient Activation Measure (PAM-13 

or PAM; Hibbard et al., 2005).  Scores on this scale reflect what Hibbard considers the latent 

construct underlying patient activation – “an individual’s overall self-concept as a manager 
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of his or her healthcare”. The scale focuses on one’s perceived role in health care interactions 

and how competent they feel in this role (Hibbard, 2015). 

 Patient scores on the PAM can range from 0-100, and these scores can segment 

patient responses into one of four stages of patient activation along a continuum. Hibbard et 

al. (2007) define the four levels an individual moves through in order to become a competent 

manager of their health as follows:  

• “At Stage 1: People do not yet grasp that they must play an active role in their own 

health, they may still believe they can just be a passive recipient of care.… 

• At Stage 2: People may lack the basic facts or have not connected the facts into a 

larger understanding about their health or recommended health regimens.… 

• At Stage 3: People have the key facts and are beginning to take action but may lack 

confidence and skill to support new behaviors.…  

• At Stage 4: People have adopted new behaviors but may not be able to maintain them 

in the face of life stress or health crises. (p. 1445)” 

 There have been promising findings of how patient activation may factor into health 

quality improvement, specifically with regard to health outcomes, patient satisfaction, and 

cost reduction. For example, a large cross-sectional study indicated that patients with higher 

patient activation scores were more likely to have received preventive care, less likely to 

smoke or be obese (measured by body mass index or BMI), and less likely to use the 

emergency department than patients with lower activation scores. Patients with higher patient 

activation scores were also more likely to have better clinical indicators, such as blood 

pressure and cholesterol biomarkers, compared with those with lower activation scores 
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(Greene & Hubbard, 2012). Other cross-sectional studies conducted across patient 

populations and in diverse health settings indicated that activation scores correlate positively 

with several protective health behaviors, including prevention (e.g., health screenings, 

immunizations), healthy lifestyle behaviors (e.g., maintaining a healthy diet and exercising; 

avoiding smoking and illegal drug use), self-management (e.g., medication adherence and 

self-monitoring) and health-information seeking (Fowles et al., 2009; Greene & Hibbard, 

2012; Hibbard et al., 2007; Mosen et al., 2007; Rask et al., 2009; Salyers et al., 2009).  

 Prospective studies of patient activation have also documented linkages between 

activation and health outcomes. For example, in a retrospective longitudinal analysis of 

patients with diabetes, those with higher activation scores were more likely to experience 

better outcomes than those with lower activation scores (as measured by hemoglobin A1c 

testing; Remmers et al., 2009). Another study focused on the association between 

preoperative patient activation and functional recovery after spine surgery and found that 

patients with highest activation levels (e.g., Stage 4) experienced a greater decrease in pain 

and disability than those with the lowest activation scores (Skolasky, Mackenzie, Wegener, 

& Riley, 2011).   

 Based on the positive effects of increased patient activation (demonstrated by both 

prospective and cross-sectional studies), recent focus has turned to interventions designed to 

increase activation among at-risk populations (Alegría et al., 2008; Deen et al., 2011; Druss 

et al., 2010; Frosch et al., 2010; Hibbard et al., 2009; Parchman et al., 2010; Solomon, 

Wagner, & Goes, 2012). These interventions have been conducted in a variety of settings 

including the workplace, community clinics, hospitals, primary care settings and the Internet, 
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and have utilized a variety of population-specific approaches in order to bolster patient 

activation.  

For example, two interventions have focused on increasing self-management through 

health education (Frosch et al., 2010; Solomon, Wagner & Goes, 2012), while another aimed 

to improve patient-provider communication through bolstering a patient’s ability to obtain 

information from providers (Alegría et al., 2008). Importantly, all of these studies have 

documented improvement in activation scores associated with the activation interventions. 

However, despite these promising pilot studies, there is much to be known about which 

interventions work best within each patient population, how to engage or recruit low 

activated patients for interventions, and the longer-term effects of these interventions 

(Hibbard & Greene, 2013).   

 

SOCIODEMOGRAPHIC AND PSYCHOSOCIAL PREDICTORS  

OF PATIENT ACTIVATION 

 

 In an effort to identify and target interventions to the most at-risk populations, several 

studies have focused on important predictors of patient activation. Of particular interest has 

been the association of sociodemographic characteristics, such as education and income. 

Data from the Center for Studying Health System Change’s (HSC) 2007 Health Tracking 

Household Survey, a large, nationally representative sample (N = 17,800), indicated that 

patient activation varies by education and income. Specifically, activation levels were highest 

in individuals with more education and higher incomes (Hibbard & Cunningham, 2008); 
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follow-up analyses indicated that educational difference predominantly drove these 

differences. Another study focused on underserved populations (N = 527), and found that 

patients who were more educated were significantly more activated than their less educated 

counterparts  (Lubetkin, Lu, & Gold, 2010).  

 Racial and ethnic differences in activation have also been found, with African 

Americans and Hispanics reporting lower activation relative to Non-Hispanic Whites 

(NHW). In the HSC survey mentioned above, for example, 45.3% of NHWs reported the 

highest level of patient activation, compared to a rate of 39.5% of African Americans and 

24.8% of Hispanics (Cunningham, Hibbard, & Gibbons, 2011). These data are consistent 

with other known racial/ethnic differences in patient engagement, such as patient-provider 

relationships and health-care related knowledge (Cooper-Patrick et al., 1999; Schaafsma, 

Raynorr, & de Jong van den Berg, 2003).  

 To address psychosocial factors, a subset of studies have investigated the relationship 

between depression and patient activation. For example, Skolasky et al. (2008) reported 

findings of a longitudinal prospective study where the severity of depressive symptoms 

decreased as activation scores increased. Stepelman et al. (2010) also reported an inverse 

relationship between activation scores and depressive symptoms in a population of patients 

with multiple sclerosis (MS). Further, Hibbard & Mahoney (2010) have focused specifically 

on the relationship between emotions (measured via the Positive Affect Negative Affect 

Scale, or PANAS) and activation scores. Their data suggest that respondents who reported 

highest patient activation level reported far fewer negative emotions and a greater number of 

positive emotions, relative to those who reported the lowest level of patient activation.   
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IMPORTANCE OF UNDERSTANDING PATIENT ACTIVATION  
IN LUNG CANCER 

 
 
 Despite the increased recognition of patient activation and its benefits, there has been 

little work focused on oncology broadly, and lung cancer specifically. This lack of focus is 

surprising given the impact and challenges associated with lung cancer. Despite recent 

advances in screening and treatment, lung cancer remains the leading cancer killer of 

Americans, and is more lethal than breast, prostate, and colon cancers combined (ACS, 

2016). Treatment regimens for lung cancer are often complex in that they can involve 

surgery, chemotherapy, radiation, and immunotherapy, and require patients to communicate 

and coordinate care with multiple specialists (ACS, 2016).   

 Although empirical data are limited, anecdotal evidence suggests that lung cancer 

patients are less involved in their care decisions compared to, for example, breast cancer 

patients (Raleigh, 2010); this reduced involvement may have serious consequences for 

patient-provider communication (Hillen, de Haes, & Smets, 2011; Holwerda et al., 2013; 

Wassenaar et al., 2007), clinical trial uptake (Curran, Schiller, Wolkin, & Comis, 2008), and 

disease prognosis (Tod, Craven, & Allmark, 2008). Such characteristics underscore the need 

to understand, and potentially intervene with, patient activation among lung cancer patients.  

Specific sociodemographic and psychosocial characteristics of lung cancer patients 

also underscore the need to examine patient activation in this population. Individuals with 

lower socioeconomic status are disproportionately burdened by lung cancer; contributors 

include higher smoking prevalence, greater use of nonfilter, high-tar cigarettes and lower quit 
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rates among low SES populations (Alberg & Nonemaker, 2008). Racial minorities 

(especially African Americans) are also disproportionally diagnosed with lung cancer, 

largely due to a higher rate of smoking than any other racial/ethnic group in the United States 

(Alberg & Nonemaker, 2008). Specifically, for invasive lung cancer, African-American men 

have an incidence rate of 91/100,000, compared to 75/100,000 for NHW men (Howlader et 

al., 2015). As noted previously, those with lower socioeconomic status (defined by lower 

education and income) and racial/ethnic minorities are less likely to report high activation, 

when compared with more resourced patients. Further, smokers demonstrate significantly 

lower activation scores as compared with non-smokers (Greene & Hibbard, 2012). In 

addition, numerous studies show that lung cancer patients report high rates of distress, 

especially depressive symptoms, a known risk factor for lowered patient activation. Of note 

is a large-scale study in which 43.4% of lung cancer patients reported significant distress (as 

assessed via the Brief Symptom Inventory) compared to an average of 35.1% among patients 

with other cancers (Zabora et al., 2001). 

A final reason to focus on patient activation in lung cancer relates to the poor health 

behavior profile of many patients. Previous work has identified patient activation as a 

predictor of health behavior change, with interventions suggesting that an increase in 

activation can help initiate and sustain such changes. For lung cancer patients specifically, 

the well-established connection between health behaviors (e.g., smoking) and lung cancer 

incidence points to the need to reduce smoking and address other behavioral targets. Recent 

data suggest that a significant minority of lung cancer patients who smoked before diagnosis 

continued to smoke immediately after diagnosis (Park et al., 2012). Several observational 
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studies have demonstrated that people who continue to smoke post-diagnosis have an 

increased risk of recurrence, higher incidence of a second primary tumor, and higher 

mortality rates (Parsons, Daley, Begh, & Aveyard, 2010). In contrast, smoking cessation 

among lung cancer patients is associated with better response to treatment (especially surgery 

and radiation), and lower mortality (Dresler, 2003; Gritz et al., 2006; Parsons et al., 2010; 

Richardson et al., 1993).  

Another potential area for health behavior intervention is in the area of physical 

activity. Promising work by Jones et al. (2012) suggests that increases in exercise, even 

among the sickest of lung cancer patients, can have significant benefits for prognosis. As 

such, intervention efforts to address these health behaviors via improvements in patient 

activation may have beneficial consequences for quality of life and survival. 

 
SUMMARY 

 
 

 Evidence to date strongly supports the unique potential for activated patients to 

improve several outcomes within the health care system. While studies of activation and 

associated correlates and outcomes have focused on a variety of patient populations, 

including disadvantaged populations, few have looked specifically within the oncology 

setting or specific cancer populations. Lung cancer poses a unique challenge within public 

health. It is a disease that disproportionately affects racial/ethnic minority individuals and 

those with lower education levels. Patients report high rates of distress (particularly 

depression), are generally less engaged in their care as compared to other cancer populations, 

and some continue to engage in unhealthy behaviors (e.g. smoking) after diagnosis. These 
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complex factors underscore the need to understand, and potentially intervene on, patient 

activation among lung cancer patients. 

 Exploring patient activation and related correlates provides evidence as to whether 

intervention aimed at activation may be a viable and beneficial option, and what that 

intervention might specifically look like. Thus this study had two primary aims: (1) to 

describe patient activation among surveyed lung cancer patients; and (2) examine specific 

demographic, smoking-related and psychosocial correlates of patient activation in the 

surveyed population. 
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CHAPTER THREE 
Aims & Hypotheses 

 
 
Overall Aim 
 

 The aim of this study was to investigate patient activation and associated correlates 

(e.g., demographic, smoking-related and psychosocial factors) in a lung cancer population.  

 

Aims and Hypotheses 

  

 Aim 1: Describe patient activation among surveyed lung cancer patients.  

 Aim 2: Examine specific demographic, smoking-related, and psychosocial correlates 

of patient activation in the surveyed population.  

 Hypothesis I: Patients with lower education levels will report significantly lower 

patient activation in comparison to those with higher education levels.  

 Hypothesis II: Patients who are current smokers will report significantly lower patient 

activation when compared to those who are former or never smokers.  

 Hypothesis III: Patients who endorse higher rates of depression will report 

significantly lower patient activation than those who do not. 

. 
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CHAPTER FOUR 
Method 

 
  

 The proposed analysis utilized data from 231 lung cancer patients collected as part of 

a multi-site cross-sectional study of psychosocial concerns and behavioral outcomes. 

Participants were recruited from three separate sites: two outpatient oncology settings 

associated with the UTSW Simmons Cancer Center (Parkland Hospital & University 

Hospital) in Dallas, TX, and Memorial Sloan Kettering Cancer Center (MSKCC) in New 

York, NY. This study was approved by the UT Southwestern Institutional Review Board 

(STU 042013-047) and the Memorial Sloan Kettering Cancer Center Institutional Review 

Board.  

 

PATIENT RECRUITMENT 

 

 Patients who were scheduled for an appointment with an oncologist at one of the 

three study location sites were evaluated for potential eligibility via electronic medical record 

review. Potentially eligible individuals included those with a confirmed lung cancer 

diagnosis (both non-small cell lung cancer [NSCLC] and small cell lung cancer [SCLC], any 

stage). Eligible participants were adults (18 years and older) with either a lung cancer 

diagnosis or lung cancer treatment in the last 12 months, able to read and comprehend 

English, and the capacity to comprehend study information. At the time of study enrollment, 

participants were also either: a) undergoing anti-cancer treatment (chemotherapy, radiation 
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therapy) or, b) had undergone surgical resection, radiation treatment or chemotherapy within 

the previous 12 months.  

  

STUDY MATERIALS AND PROCEDURES 

 

 Once participants were identified as potentially eligible, they were approached in-

person by a member of study staff during scheduled clinic appointments. Once eligibility was 

confirmed, patients were informed about the study and asked about their interest. As 

indicated in Figure 1, 272 (76.4%) of 356 eligible patients consented to study procedures; the 

other 84 participants either actively or passively declined. The most commonly cited reasons 

for refusal included time constraints and the patient not feeling well. Among the 272 

consented patients, 231 returned surveys.  

 Consented study participants were asked to complete a 30-40 minute survey. 

Questionnaire scales were carefully chosen to reflect potentially important concepts related 

to lung cancer stigma. Participants either a) completed the questionnaire on a tablet computer 

provided by the trained research team member, b) completed the questionnaire through a 

secure electronic (web-based) portal from their own computer, or c) completed a paper-based 

version of the survey.  

 Web-based study materials utilized REDCap (Research Electronic Data Capture), a 

data management software system supported by UT Southwestern Medical Center (UTSW). 

REDCap is a tool for the creation and collection of customized, secure data management 

systems including web-based data entry forms, reporting tools, and a full array of security 
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features including user- and group-based privileges and an audit trail of data manipulation 

and export procedures.  Data from participants who completed paper surveys were entered 

into REDCap by study staff in order to maintain all survey data in one repository. Paper 

surveys were kept in a secure, locked file cabinet accessible only to study staff.  

 

MEASURES 

 

Dependent Variable 

 Patient activation. Patient activation was measured by patient reports on the Patient 

Activation Measure (PAM; Hibbard et al., 2005; Hibbard et al., 2004), a well-established and 

psychometrically sound measure that has been used in many clinical populations. The PAM 

was originally developed as a 22-item measure and has shown both high reliability and 

validity (Rasch person reliability for the preliminary measure was 0.85 [real] and 0.87 

[model]; Cronbach’s alpha was 0.87). The short form has been found to have similar 

reliability (Rasch person reliability of 0.81 [real] and 0.85 [model];Hibbard et al., 2005). In a 

study of patient activation in underserved individuals, the short-form measure produced a 

Cronbach’s alpha of 0.87 (Lubetkin, Lu & Gold, 2010). Further, because of the shorter 

length, it is more feasible to use in patient populations (Hibbard et al., 2005). Study 

investigators received permission from Insignia Health to use this measure in this research 

capacity.  

This study used the short-form of the PAM, which is the 13-item version. A score is 

determined by responses to statements about health care beliefs, confidence in managing 
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health-related tasks, and knowledge. Lower scores indicate less activated patients and higher 

scores indicate more activated patients. All items are measured using a Likert-type scale 

ranging from 1 (“Strongly Disagree”) to 4 (“Strongly Agree”).  Patient responses were scored 

according to scoring guidelines established by Hibbard et al. (2004) and provided by Insignia 

Health. The raw score total was calculated by taking a total sum of the items completed (if all 

13 items were completed). If there were items with “not applicable” or a question was left 

blank, these items were scored as “missing”. In this case, the point total was divided by the 

number of items completed with a 1-4 response (excluding the “missing” responses) and then 

multiplied by 13 to get the raw score. Patient raw scores were transformed onto a continuous 

scale of 0-100 using an empirically derived calibration table. This score is considered an 

“Activation Score”, which was used to categorize patients into four levels of activation. 

Regarding activation level cut points, Level 1 was indicated by scores of 47.0 or lower; Level 

2 was scores of 47.1 to 55.1; Level 3 was scores of 55.2 to 72.4; and Level 4 was scores of 

72.5 or above. These were the established cut-off scores as stated in the Insignia Health 

scoring manual (dated 2013), 

 

Independent and Control Variables 

 Demographic and background information. The majority of the demographic and 

clinical information was assessed via patient self-report (e.g., age, gender, race, ethnicity, 

education level, marital status, smoking status). Smoking status was evaluated with the 

following two questions regarding smoking history and status: a) “Have you smoked at least 

100 cigarettes in your lifetime?” and b) “Do you smoke cigarettes every day, some days, or 
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not at all?” Those participants who reported smoking at least 100 cigarettes and that they 

were currently smoking at time of survey (e.g., “Every day” or “Some days”) were 

categorized as “current” smokers; those who endorsed past smoking but reported they were 

not currently smoking (e.g., “Not at all”) were categorized as “former” smokers. Finally, 

those who reported smoking less than 100 cigarettes in their lifetime were considered 

“never” smokers. 

 Clinical information. The following clinical information was assessed by self-report: 

time since diagnosis and treatment history. Disease type (NSCLC vs. SCLC) and lung cancer 

stage at diagnosis (e.g., Stage I, II, III & IV) were determined both through self-report and 

the electronic medical record (EMR).  

 Depressive symptoms. Depressive symptoms were evaluated by the 10-item short 

form of the Center for Epidemiologic Studies - Depression Scale (CES-D; Radloff, 1977). 

Responses are measured on a Likert-type scale ranging from 0 (“Rarely or None of the 

Time”) to 3 (“All of the Time”). The possible range of scores is 0 – 30, with the higher 

scores indicating the presence of more symptomatology. The CES-D is a well-validated 

measure of depressive symptoms that has been used in a number of studies of medical 

patients, as it is brief and focuses on affective and cognitive symptoms of depression, rather 

than somatic features. The CES-D has been shown to be a valid measure of depressive 

symptomatology with high internal consistency (Cronbach’s alpha coefficients > 0.85 for 

both groups tested) in a sample of cancer patients (Hann, Winter, & Jacobsen, 1999).  The 

established short-form cut-off score for clinically significant depressive symptomatology is 

the total of raw score equal to or greater than 10 (Andresen et al., 1994).  
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ANALYSES 

 

 General data preparation. Data relevant to the proposed study were imported into 

the Statistical Package for Social Sciences (SPSS) version 22.0 (IBM Corp, Armonk, NY). 

Data from the current sample was downloaded from REDCap and maintained in a central 

database. Prior to conducting the analyses, data were screened for outliers that may have 

impacted analyses.  

Aim 1. To address the study aims, descriptive results were produced for all variables 

of interest, including frequencies and percentages for categorical variables, and means and 

standard deviations for continuous variables. A thorough description of the study sample was 

generated.  

 Aim 2. Both univariate comparisons and multivariable analyses were used to evaluate 

the relationship between demographic, clinical, and psychosocial factors, and patient 

activation in the lung cancer sample. Patient activation was operationalized by patient 

activation scores on the PAM (the raw score converted to the activation score). Statistical 

assumptions for all data were examined prior to analysis to ensure the appropriateness of the 

analytical approach. Patient activation scores were not normally distributed with a skewness 

of 0.89 (SE = 0.163) and kurtosis of 0.48 (SE = 0.325), indicating strongly positively skewed 

data. Based on analysis of normality, a logarithmic transformation was applied. After the data 

was transformed, it was normally distributed with a skewness of 0.35 (SE = 0.16) and 

kurtosis of -0.07 (SE = 0.33). Statistical significance was set at p < 0.05. 
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CHAPTER FIVE 
Results 

 
 

Sample Characteristics 

Participants included 231 lung cancer patients recruited from Parkland Hospital 

(n=32; 13.9%), Simmons Cancer Center (n=39; 16.9%), and MSKCC (n=160; 69.3%). The 

mean age of participants was 62.8 years old (SD= 11.0). In terms of other demographics, the 

majority of participants identified as White (78.8%), married (62.8%), and female (63.6%). 

There was a fairly even split on patients’ educational level, with approximately half (49.0%) 

reporting having a college degree or higher (i.e., masters or professional degree). Educational 

achievement was reported as follows: less than a high school degree (8.7%), high school 

degree or GED (20.3%), some college (18.6%), college graduate (29.0%) and Master’s or 

professional degree (19.0%) with 4.3% of patient data not reported or missing. Patients were 

represented across all four disease stages: 11.7% Stage I, 8.2% Stage II, 18.6% Stage III and 

55.4% Stage IV (with 6.1% of patient staging information not reported or missing). The 

majority of participants were former smokers (65.1%), while 26.0% were never smokers and 

8.7% were current smokers. For more detailed demographic and clinical characteristics, see 

Table 1. 

 

Aim 1 Results 

Patient activation scores. The goal of Aim 1 was to describe patient activation 

among surveyed lung cancer patients. To address this aim, total overall PAM scores for our 

surveyed lung cancer patients were examined (those patients who completed at least 70% of 
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the survey, prorated as appropriate; N = 222). Overall, activation scores on the PAM ranged 

from 35.50 –100 (M = 63.21, SD = 13.86).  For descriptive purposes, PAM activation scores 

were categorized into four levels or stages per cut-off scores stated in the PAM scoring 

manual.  Patients in the current sample were represented across all four activation levels: 

20.8% of the total sample was categorized as highly activated (Level 4; N=48), 51.1% as 

Level 3 (N=118), 15.6% as Level 2 (N=36) and 8.7% as Level 1 (least activated; N=20).   

 

Aim 2 Results 

 The goals of Aim 2 were to examine specific demographic, smoking-related, and 

psychosocial correlates of patient activation in the surveyed population. Hypotheses 

indicated that lower education, current smoking, and higher depression scores would be 

associated with lower overall levels of patient activation. To address this aim, we first 

conducted univariate analyses with the variables of interest and transformed PAM activation 

scores (transformed using logarithmic transformation as described in methods section); 

variables that were found to be significant in the univariate analysis were then included in a 

multivariable analysis. See Table 2 for further detailed data involving univariate analyses. 

 

Univariate Analyses 

 Smoking status. A one-way ANOVA was conducted with three levels of smoking 

status (current, former, never) as the independent variable and PAM activation score as the 

dependent variables. The omnibus F indicated a significant difference in activation scores 

based on smoking status, F (2, 218) = 4.50, p < .05. Tukey post-hoc test was used in order to 



22 

 

assess statistical significance for each pairwise comparison. Tukey’s post-hoc test defines a 

value known as the Honest Significant Difference (HSD) and this value is used to determine 

which groups in a sample have significant differences. Results from Tukey’s post hoc tests 

support this aim’s hypothesis by revealing that overall patient activation scores were 

significantly lower for current smokers (M = 53.13; SD = 6.57) compared to both former 

(M=63.90; SD=13.80, p < .05) and never (M=64.23; SD=14.34, p < .05) smokers. There 

were no statistically significant differences between former and never smokers (p = 0.99). 

These results confirmed this aim’s hypothesis regarding smoking status, and post-hoc 

analysis offered additional information about the relationship between these variables.   

Education level. A one-way ANOVA was used to assess differences between 

education level (operationalized as an ordinal variable; five categories) and activation scores. 

There were no statistically significant differences in activation scores based on education 

categories, F (4, 216) = 0.41, p = 0.80. Education was also explored as a dichotomous 

variable between those who with a high school degree or less vs. those with “some college” 

or greater. There were no statistically significant differences in activation scores found 

between these groups, F (1, 219) = 0.64, p = 0.42. Further, these data were also explored as a 

dichotomous variable between those with less than a high school degree and those with a 

high school degree or higher; no statistically significant differences were found. F (1, 219) = 

0.85, p = 0.36. Therefore, the aim’s hypothesis focused on education was not supported in 

these data.   

Depressive symptoms. This was explored as a dichotomous variable using 

established short-form cut-off (Andresen et al., 1994) for clinically significant depressive 
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symptomatology (the total of raw score equal to or greater than 10 on the CES-D). A one-

way ANOVA was used to assess differences in PAM scores among those who reported 

clinically significant depressive symptoms vs. those who did not.  Results were consistent 

with the hypothesis, showing lower activation scores among those who reported clinically 

significant depressive symptoms (N=82; M=59.03; SD=12.77) compared with those who did 

not report clinically significant depressive symptoms (N=139; M=65.66; SD=13.98); F (1, 

219) = 13.95, p < 0.001. 

Other variables of interest. Although no other variables were included in the 

hypotheses, we ran univariate analyses on other demographic and clinical variables 

(including age, recruitment site, race/ethnicity and lung cancer stage). Results indicated that 

only gender was associated with PAM score differences; females (N = 140; M=65.29; 

SD=14.61) reported higher activation levels than males (N = 82; M=59.65; SD=11.73; F (1, 

220) = 8.75, p < .01). Other variables of interest, including age (as a continuous variable), 

recruitment site (three groups), race/ethnicity (Non-Hispanic White vs. other), and lung 

cancer stage (early (Stage I & II) vs. late (III & IV)), were found to be non-significant with 

regard to their relationship to activation scores on the PAM (see Table 2 for full statistical 

results). 

 

Multivariable Analyses 

 To further understand the relevant predictors of PAM scores, we entered all variables 

found to be significant in the univariate analyses into a factorial ANOVA: smoking status 

(current smoker vs. former/never), gender (male vs. female), and depressive symptoms 
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(using cut-off scores of the short form CES-D). These were the only variables included in the 

analysis because they were the only demographic and clinical characteristics with an 

association with patient activation of p ≤ .05. A custom model evaluated whether there was a 

main effect of the variables; interactions were not included, as there were no apriori 

hypotheses that focused on interactions. The smoking variable was collapsed from three 

categories (current vs. former vs. never) into two categories (current smoker vs. 

former/never) based on results from univariate analyses. Overall, 220 patients were included 

in the analysis.  

 There was homogeneity of variances for patient activation for all group combinations 

of smoking status, depressive symptoms and gender, as assessed by Levene’s test for equality 

of variances, p = 0.145. Results indicate there was a significant main effect of smoking status 

(F (1, 220) = 5.637, p = 0.018), gender (F (1, 220) = 5.120, p = 0.025) and depressive 

symptoms (F (1, 220) = 11.606, p = 0.001) on patient activation. All results were consistent 

with the univariate analyses (current smoking, male sex, and clinically significant depressive 

symptoms were associated with lower activation scores).  

. 
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CHAPTER SIX 
Discussion 

 
 

 The overall aims of this study were to examine an important element of patient 

engagement (patient activation) in a lung cancer population. Goals of the first analysis were 

to describe patient activation. Patients in this sample reported activation levels across all four 

levels, or stages, of activation. More than half of these patients reported activation scores that 

fell in the third “stage” of the four-stage progression towards activation. According to the 

definition by Hibbard et al. (2009), patients at this stage are taking action regarding health, 

but may not have the confidence nor skills to support self-management of health behaviors. 

Additionally, about a quarter of this sample’s scores fell in the first and second stages of 

activation, indicating a low perception of action with regard to health behavior self-

management.  

 A 2008 report from the Center for Studying Health Change (HSC)’s 2007 Health 

Tracking Household Survey reported patient activation scores from a large, nationally 

representative sample (approximately 17,797 people), including patients with chronic health 

conditions (Hibbard & Cunningham, 2008). The HSC survey may provide the best available 

resource to better understand how the activation scores in our sample compared to a broader 

oncology population. The HSC survey was administered via phone between April 2007 and 

January 2008 to non-institutionalized US households, and assessed whether participants had 

one or more of ten common chronic conditions (including diabetes, arthritis, asthma, COPD, 

heart disease, hypertension, cancer, skin cancer, depression or uterine bleeding). Those who 
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reported any chronic illness received the original 13-item PAM measure utilized in the 

current study; activation scores and levels were reported for selected conditions, including 

cancer. Cancer history was assessed as follows: “Has a doctor or health professional ever told 

you that you had skin cancer?” and “Has a doctor or health professional told you that you had 

cancer other than skin cancer?”  

 The overall activation scores of patients in our lung cancer sample (63.2) were 

slightly lower to this national sample of patients who reported cancer histories (65.8; from 

the HSC 2007 survey; analysis reported in Hibbard & Cunningham, 2008). With regard to 

activation level, the percentage of lung cancer patients in the highest level of activation (level 

4; 20.8%) was lower than the national cancer sample (45.5%). There were also more 

participants in our lung cancer sample scoring in the lower levels of activation compared to 

the national sample of those with a history of cancer  (15.6% vs. 12.2% at level 2; 8.7% vs. 

7.8% at level 1). Although these comparisons were not statistically analyzed, the differences 

indicate that lung cancer patients may be less activated than other cancer patients.  There may 

be concerns about stigma and self-advocacy among lung cancer patients that are reflected in 

these slightly lower scores. However, caution is recommended in overstating these potential 

differences. Generally, these data reinforce the relevance and applicability of previous 

activation research.  

 Our second aim focused on exploring demographic, smoking-related and 

psychosocial correlates of patient activation in an effort to understand who may be at higher 

risk of reduced activation levels.  We hypothesized a relationship between lower education 

level and activation, current smoking status and activation, and an inverse relationship 
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between depressive symptomatology and activation levels. Both in univariate and 

multivariable analyses, the hypothesis related to smoking status and activation was supported 

by our data. Patients who identified as current smokers were significantly less activated than 

those who identified as never smokers and former smokers. This finding supports previous 

research in patient activation, wherein patients with lower activation scores are less likely to 

engage in general preventative behaviors such as smoking cessation, exercising regularly, 

and following a low-fat diet (Hibbard et al., 2004). The relationship between smoking status 

and reduced activation is also suggested by broader health research demonstrating that 

smokers are less likely to engage in self-management behaviors, such as cancer screening 

(e.g., Carlos et al., 2005).  

 Our study findings suggest a unique vulnerability in lung cancer patients who 

continue to smoke after diagnosis. Research has indicated several reasons why cancer 

patients and survivors continue to smoke after diagnosis, including lack of knowledge or 

denial about both the impact of tobacco on cancer etiology and/or the adverse affect of 

smoking on treatment and survival. Patients may have strong nicotine dependence and find it 

difficult to fight this addiction. Smoking behavior in cancer patients is also impacted by 

negative psychosocial factors, such as perceived stigma and/or affective symptoms 

(Carmack, Basen-Engquist, & Gritz, 2011). Those who are actively smoking at time of 

diagnosis are encouraged to quit smoking at the same time they are coping with the added 

stress of a new chronic illness and treatment. Those who are not able to quit or do not have 

the desire to quit may feel guilt or self-deprecation (Lehto, 2014). Previous qualitative work 

by Hamann et al. (2014) found that current smokers and those who quit at diagnosis 
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described experiences of internalized stigma in higher frequency than those long-term 

quitters or never smokers. These individuals expressed self-blame, guilt and shame related to 

smoking behaviors that limited their medical self-advocacy. If patients feel that they may 

disappoint their medical providers (and family, friends, themselves), they may feel limited in 

their ability to change and lack confidence in their health change behaviors. There is 

significant literature that highlights the adverse impact of continuing smoking during lung 

cancer treatment, including increased tumor progression, exacerbation of  side effects, and 

resistance to cancer therapy (CDC, 2000; Moller et al., 2003). Finding ways to effectively 

measure and reduce feelings of stigma, guilt and self-blame in this population could be a 

possible route to address low activation, impact cessation behavior and improve overall 

health outcomes. Although the current analyses did not find significant differences among 

former smokers, this sample was relatively heterogeneous and it is possible that former 

smokers who have recently quit may also have issues with activation. Future studies could 

focus on former smokers (specifically evaluating for timeline, duration and success of 

cessation efforts) in order to further understand the relationship between smoking status and 

activation.   

 We also predicted that patients who endorsed higher rates of depression (measured as 

depressive symptomatology) would report significantly lower patient activation than those 

who do not. Results found this relationship to be significant in our study sample in both 

univariate and multivariable analyses. An inverse association between depressive symptoms 

and activation has been noted in other chronic illness populations, including multiple 

sclerosis (Stepleman et al., 2010) and HIV (Marshall et al., 2013). Depressed patients in the 
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broader population have also demonstrated lower activation, and have also been shown to be 

less responsive to activation interventions (Hibbard et al., 2007). Due to the cross-sectional 

nature of this study, the mechanism of the association between mood and activation is not 

fully understood. Despite this, the relationship highlights a growing understanding of the 

need to effectively assess and treat depression among lung cancer patients, who have the 

highest rates of clinically significant symptoms among all cancer patients (Gonzalez & 

Jacobson, 2012). In addition to other benefits, effective treatment of depression may increase 

engagement generally, and activation specifically, among patients.  One possible treatment 

approach focuses on improving both depressive symptoms and activation simultaneously. 

Previous work by Magnezi et al. (2014) in the primary care setting, describes a “self-

perpetuating cycle” between mood symptoms (feelings of hopelessness, associated decreased 

QOL), and activation. They suggest that the relationship between mood and activation has 

significant potential as a point of intervention to “break the cycle”. For example, providing 

patients with information, clear instructions or specific tasks for self-management may help 

them feel empowered. These small successes may bolster their confidence and self-efficacy, 

and encourage them to take on additional actions to increase health behaviors (Hibbard & 

Tussler, 2007).   

Although we hypothesized that patients with lower education levels would report 

significantly lower patient activation in comparison with those with higher education levels, 

our analysis found no significant difference between education levels. Previous studies have 

demonstrated a significant impact of educational attainment on greater activation, although 

the strength of association has been mixed (Greene et al., 2005). Although the current sample 
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did reflect a wide range in education, the preponderance of individuals at the higher levels 

may have limited the ability to detect meaningful differences.  Future studies that include a 

more robust set of SES predictors (e.g., income and insurance status, health literacy) could 

provide more information on these associations (Smith et al., 2013).   

Our last significant finding was in regard to gender; women were more activated than 

men in our analyses. This pattern is similar to findings from Hibbard and colleagues (2008) 

and generally supports literature noting higher levels of engagement in health care among 

women (Berkatis et al., 2000). Other investigators have found that women tend to report 

greater interest in participating in health care decision-making (Flynn, Smith & Vanness, 

2006). Reasons for such findings are complex, with hypotheses focused on greater numbers 

of health care contacts for women’s preventive and maternal health (Mustard et al., 1998; 

Van Wijk et al., 1997), illness perceptions, health beliefs, symptom management behaviors 

that facilitate health care engagement (Hibbard & Pope, 1983), and greater acceptability of 

health care involvement associated with the feminine gender role (Cleary, Mechanic & 

Greenley, 1982; Waldron, 1983; Verbugge, 1985). With regard to patient activation 

specifically, more information is needed in order to further understand the relationship with 

gender and associated mechanisms.   

 

Limitations 

 

 The current study incorporated a cross-sectional design, limiting conclusions about 

causality. In addition, there were a disproportionate number of never smokers in our study. 
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Given the relationship between current smoking and activation, our sample may have been 

generally more activated than lung cancer patients in general. We also do not know the 

activation levels of patients who declined the study; it is possible that these were less 

activated individuals.  

 

Clinical Relevance and Practical Recommendations 

 

 Results from this study are relevant for efforts to consider patient engagement in a 

clinical setting and generally “scale up” these efforts. Based on our experience, an 

assessment of patient activation could be implemented in oncology clinics by medical and 

support staff, and be utilized to increase knowledge of activation levels of oncology patients 

more broadly. Data from various specialties within oncology may serve to identify 

differences in self-management related to cancer type. 

 Correlational analysis identified characteristics that may indicate someone is low in 

activation – current smokers, those with depressive symptomatology and male gender. These 

patients may be classified as particularly vulnerable, due to the demonstrated impact of 

negative psychosocial factors on treatment engagement. Though this study did not explore 

the specific mechanisms at work with regard to activation in this population, understanding 

the characteristics that indicate a patient may be vulnerable or high risk could help medical 

providers and/or support staff in their ability to identify, screen and intervene in these 

individuals. If medical providers (or oncology clinics more broadly) have a better 
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understanding of where these patients fall in regards to their activation scores, these can be 

used as a guideline for action.   

 Next steps for study include considering the most effective ways to increase 

activation and improve outcomes for lung cancer patients. Typically, studies focusing on 

improving activation have focused on both individual-level intervention and organization-

level improvements as pathways for change (Hibbard & Gilburt, 2014). Those interventions 

focused on an individual level typically focus on one or more of these three strategies: skill 

development, problem-solving, and peer support; changing the social environment and/or 

tailoring support to the patient’s activation level (Hibbard & Greene, 2013). Tailored support, 

or tailored coaching, models of intervention consider the context of the patient and attempt to 

meet and understand the patient based on where they are in regards to their activation level. 

When a patient is told to make significant lifestyle changes (as they often are at cancer 

diagnosis), they may feel overwhelmed by the recommendations and feel unable to achieve 

the changes. This can be particularly difficult for patients who may already have a negative 

self-concept or be experiencing feelings of internalized stigma, guilt or shame.  There may 

also be cultural factors that drive beliefs about physicians as “experts” and discourage active 

participation and questions by patients (Alegría et al., 2009). In Latino culture, for example, 

normative cultural values include the concept of respecto, or “respect”, wherein health 

providers would be shown deferential behavior based on their position of authority (Flores, 

2000). These culture values may be an explanation for the increased preference to delegate 

decisions about treatment demonstrated in Hispanic patients when compared with Non-

Hispanic White patients (Levinson et al., 2005). Latino individuals also uphold the concept 
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of simpatía, which values an emphasis on politeness and pleasantness even in times of stress. 

Perceptions of a physician as lacking simpatía may foster resentment in a patient and result 

in non-adherence and information withholding behaviors (Flores, 2000).  

Brief Negotiation (Kaiser Permanente, Regional Health Education, 2005) and 

Motivational Interviewing (MI; Miller & Rollnick, 2002) are both methods that utilize a 

tailored approach. Tailored coaching education interventions have been successfully utilized 

in oncology settings to target pain management (specifically, reducing pain misconceptions 

and enhancing self-efficacy for communicating with providers; Kravitz et al., 2011; Street et 

al., 2010). Results have shown that while pain outcomes did not improve, patients did report 

improvement in both of its goals (Kravitz et al., 2011). Although the target for improvement 

for these studies was not activation specifically, it suggests that this type of intervention is 

feasible in a large, metropolitan oncology population. Providers could use tailored 

approaches to address many health behaviors in lung cancer patients, including smoking 

cessation, increased adherence to medications and treatment recommendations, as well as to 

address pain management and bolster coping skills in times of stress. 

 When considering which individuals to target with intervention, it is useful to note 

that individuals at all activation levels can improve with regard to their activation behaviors. 

Deen et al. (2011) found that patients with the lowest level of activation (levels 1 and 2) 

gained the most from intervention, although patients in levels 3 and 4 also had improvement 

in their activation scores. However, Harvey et al. (2012) found changes in activation 

improved across stages, but especially in individuals in level 4. These disparate findings 

bolster the idea that patients can make significant gains in activation across all stages, 
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although focus of intervention may be different. Those more passive patients may need 

intervention focused on building a foundation of knowledge, skills and self-efficacy, while 

more active patients may benefit from broader goal-setting, health behavior change and stress 

management.  

 While it may not be feasible to intervene with every patient in improving activation, 

both providers and patients could benefit from knowing their activation scores. For example, 

an assessment of activation during an office visit or nursing assessment could quickly 

identify those at highest risk and augment their treatment with referrals to supportive services 

or support groups who can provide appropriately tailored treatment approaches. Further, 

providers could engage less activated patients using brief motivational interviewing 

techniques that help patients explore and resolve ambivalence to behavior change. Those 

more highly activated patients could benefit from a conversation with providers to ensure 

they are continuing to do well with regard to self-management behaviors (e.g., adherence to 

treatment recommendations, smoking cessation), especially in times of stress. With the 

increased focus on patient-centered care and patient engagement, further study and 

application of such interventions will be crucial for improving health care outcomes. 
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APPENDIX A 
Tables 

 
Table 1. Demographic and Clinical Characteristics of the Sample (N=231). *Not all percentages 
= 100% due to missing data. 

Characteristic Number Percentage 

Age (in years)  M=62.80 SD=10.96 
Recruitment Site   
     Parkland Hospital 32 13.9 
     UTSW/Simmons Cancer Center 39 16.9 
     Memorial Sloan Kettering Cancer Center 160 69.3 
Gender   
     Female 147 63.6 
     Male 84 36.4 
Race*   
     White 182 78.8 
     Black/African-American 33 14.3 
     Asian/Pacific-Islander 8 3.5 
     Other 6 2.6 
Ethnicity*   
     Hispanic 7 3.0 
     Non-Hispanic 220 95.2 
Education   
     Less than college degree 118 51.0 
     College degree or higher 113 49.0 
Marital Status*   
     Married/Partnered 145 62.8 
     Divorced 27 11.3 
     Widowed 21 11.7 
     Single, Never Married 26 9.1 
Type of Lung Cancer   
     Non-small cell lung cancer (NSCLC) 183 79.2 
     Small cell lung cancer (SCLC) 22 9.5 

Information not available 26 11.3 
Disease Stage   
     Stage I 27 11.7 
     Stage II 19 8.2 
     Stage III 43 18.6 
     Stage IV 128 55.4 
     Information not available 14 6.1 
Smoking Status*   
     Never smoker (<100 cigarettes in lifetime) 58 25.1 
     Former smoker (>100 cigarettes in lifetime: not smoking at time of 

study) 
156 67.5 

     Current smoker (>100 cigarettes in lifetime; smoking at time of study) 14 6.1 
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Table 2. Means, Standard Deviations and Comparisons of Patient Activation Scores by 
Demographic and Clinical Characteristics.  

 

  PAM Activation 
Score (Range 0-100) 

 

Characteristic N Mean SD Df r F 
Age 222 -- -- -- -0.04 -- 
Site -- -- -- 2,219 -- 1.63 

Parkland 28 64.17 17.30 -- -- -- 
UTSW 35 59.32 11.52 -- -- -- 
MSKCC 159 63.90 13.60 -- -- -- 

Gender -- -- -- 1, 220 -- 8.75** 
Female 140 65.29 14.61 -- -- -- 
Male 82 59.65 11.73 -- -- -- 

Educational attainment -- -- -- 4, 216 -- 0.41 
Less than high school 20 60.46 16.30 -- -- -- 
High school graduate 
or GED 

47 63.25 15.19 -- -- -- 

Some college 43 62.58 12.48 -- -- -- 
College graduate 67 63.99 14.52 -- -- -- 
Masters or 
professional degree 

44 63.80 11.90 -- -- -- 

Race/Ethnicity -- -- -- 1, 220 -- 0.17 
Non-Hispanic, White 171 63.42 13.69 -- -- -- 
Other 51 62.50 14.82 -- -- -- 

Lung Cancer Stage -- -- -- 1, 208 -- 0.22 
Early (Stage I-II) 45 64.31 15.06 -- -- -- 
Late (Stage III-IV) 165 63.09 13.58 -- -- -- 

Smoking Status -- -- -- 2, 218 -- 4.50* 
Current Smoker 14 53.15 6.57 -- -- -- 
Former Smoker 150 63.90 13.80 -- -- -- 
Never Smoker 57 64.23 14.34 -- -- -- 

 
Note: * p < 0.05, **p < 0.01, *** p < 0.001 
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APPENDIX B 
Figures 

 
Figure 1. CONSORT Diagram of Study Participants
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