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ABSTRACT 

 Theory. The Transformation for Health (TFH) Framework aims to explore human 

health behavior transformation processes. It helped to formulate health disparity 

intervention strategies in multiple (i.e., individual, family, community, and society) 

levels. 

 Program. The Patient Navigator Program (PNP) was a two-year community-based 

intervention program that was designed to improve health outcomes for medically 

underserved individuals who had chronic diseases, which was implemented in West 

Texas. Promotoras (i.e., certified community health workers, or, CHWs) delivered health 

education to participating patients through a family visitation program. The 

Transformation for Health Framework was an underlying theoretical framework for this 

program. 

 Purpose. The purpose of this study was to evaluate the effectiveness of the Patient 

Navigator Program in improving individuals' behavioral and psychological outcomes 

across time.  

 Method. The study sample included 139 patients who were enrolled in the Patient 

Navigator Program. Behavioral outcomes (i.e., self-care activities for diabetes) and 

psychological outcomes (i.e., self-efficacy for managing chronic disease, self-efficacy for 

diabetes, feelings of depression, general physical health conditions, and general mental 

health conditions) were measured using established survey questionnaires. Depression 

was measured by the 9-item Patient Health Questionnaire Depression Scale. Patients’ 

general physical and mental health conditions were measured by the 12-item Veteran 
 

v 



 Texas Tech University, Yihua Wang, May 2013 

Rand instrument. CHWs conducted self-reported surveys through personal interviews for 

each outcome measure once every three months. 

 Results. By using the behavioral and psychological outcomes collected by CHWs, 

growth curve analyses were conducted through Hierarchical Linear Modeling (HLM). 

Significant improvements were found on self-efficacy for managing chronic diseases and 

self-care for foot but not for all study variables. Self-care for specific diets had a trend of 

improvement at the .10 level. Though not statistically significant, there was a consistent 

pattern of improvements in other behavioral and psychological outcome variables. 

 Conclusions. The growth curve analysis through Hierarchical Linear Modeling 

(HLM) supported the effectiveness of the Patient Navigator Program in improving 

individuals' behavioral and psychological outcomes, which in turn, supported the 

program design and the effectiveness of using CHWs in health intervention programs. 

For future study, the effectiveness of the Patient Navigator Program in improving 

participants' clinical outcomes can be explored. 

Key words: Transformation for Health (TFH) Framework, Patient Navigator Program 

(PNP), community health worker (CHW), growth curve analysis, hierarchical linear 

modeling (HLM). 
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CHAPTER I 

LITERATURE REVIEW 

Introduction of Chronic Diseases 

 Chronic disease, defined by the Center for Managing Chronic Disease (CMCD), is “a 

long-lasting condition that can be controlled but not cured” (CMCD, 2011, p. 1). Based 

on this definition, chronic diseases are incurable. The most common chronic diseases 

include cancer, diabetes, asthma, stroke, and heart disease (CMCD, 2011). Even though 

some diseases (e.g., asthma) are temporarily cured, they are still defined as chronic due to 

the possibility of individuals with these diseases relapsing when environmental 

stimulations occur. 

 The prevalence of chronic diseases in the United States is stunning. According to 

nationally reported statistics, about 50% of Americans (133 million) were diagnosed with 

at least one chronic disease in 2005 (Kung, Hoyert, Xu, & Murphy, 2008; Wu & Green, 

2000). Statistics in terms of each type of the most common chronic diseases were also 

given. In 2008, there was a total of 11,958,000 people (5,506,000 males and 6,452,000 

females) in the United States who had cancer (American Cancer Society [ACS], 2011). 

More specifically, 373,000 people (173,000 males and 200,000 females) had lung and 

bronchus cancer; 2,646,000 (14,000 males and 2,632,000 females) had breast cancer, and 

296,000 (174,000 males and 122,000 females) were diagnosed with kidney cancer (ACS, 

2011). According to the newest records available, about 25.8 million Americans (i.e., 18.8 

million people diagnosed, 7 million undiagnosed) were affected by diabetes in 2010 

(Center for Disease Control [CDC], 2011b). Among those people who had diabetes, about 
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10.9 million were older than 65 years, about 14.7 million people were between 20 and 65 

years old, and about .2 million were below 20 years of age (CDC, 2011b). Even though 

not evenly distributed, diabetes occurs in all age groups from young to old. In addition, 

asthma had been found to increasingly affect people in the United States, with about 20 

million (in 2001) to about 25 million (in 2009) suffering from it (CDC, 2011a). 

 As indicated from the statistics above, chronic diseases are prevalent in the United 

States. In addition to this prevalence, chronic diseases are also likely to lead to serious 

consequences. Chronic diseases do not exist by themselves. They are likely to cause 

serious complications. For example, diabetes is likely to cause complications such as 

kidney failure, hypertension, eye problems, and heart disease (Murphy, Xu, & Kochanek, 

2012). People with diabetes are two to four times more likely than people without 

diabetes to have heart disease and stroke (CDC, 2011b). 

 The other negative consequence of chronic diseases is that they are the most 

commonly seen reasons of death over the past several years (CDC, 2012). Among the 15 

leading causes of death in 2009, heart disease, cancer, and stroke were ranked among the 

top five. Heart disease was the first leading cause of death; cancer, stroke, and diabetes 

were ranked the second, fourth, and seventh causes of death respectively (Kochanek, Xu, 

Murphy, Miniño, & Kung, 2011). National statistics from 2005 reported that among 

every 10 death cases, seven were caused by chronic diseases (Kung et al., 2008). Murphy 

et al. (2012) reported 2010 statistics from the CDC indicating that heart disease was still 

the leading cause of death, which accounted for 595,444 death cases. Cancer was the 

second leading cause of death with 573,855 death cases. Chronic lung diseases, the third 
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leading cause of death, accounted for 137,789 deaths (Murphy et al., 2012).  

 At last, it is considerable that the control of chronic diseases is costly. As the first 

leading cause of death in 2010, heart disease cost about $190 billion a year for its 

prevention and control (24/7 Wall St., 2012). About $227 billion and $65 billion were 

spent in the control of cancer and chronic lung diseases, respectively (24/7 Wall St., 

2012). A large amount of money ($482 billion) was spent on the control and management 

of the above three types of chronic diseases. However, chronic diseases are not only 

limited to heart disease, cancer, and lung diseases. The amount of money spent on other 

chronic diseases must also be accounted for in order to have a clear understanding of the 

total costs involved in controlling for chronic diseases. 

Intervention Strategies for Chronic Diseases 

 Chronic diseases are prevalent, harmful, incurable, and costly. Many intervention 

strategies have been proposed in the literature to effectively control chronic diseases. For 

example, discharge-coordinator intervention provided help and healthcare to chronic 

obstructive pulmonary disease patients after they were discharged from the hospital 

(Farkas, Kadivec, Kosnik, & Lainscak, 2011). Significant improvements in patients' 

knowledge and abilities of self-management of chronic obstructive pulmonary diseases 

had been confirmed. Walters et al. (2012) explored the effects of trained nurses on 

improving chronic obstructive pulmonary diseases in an Australian sample. Similar with 

the discharge-coordinator strategy, nurse-delivered chronic obstructive pulmonary 

diseases self-management skills were found to be effective (Walters et al., 2012). In 

addition, when respiratory care therapists provided primary care to asthma patients, they 
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effectively decreased asthma symptoms and the number of times patients used inhalers 

(Hart & Millard, 2010). 

 Even though most chronic diseases intervention strategies are efficacious, limitations 

of each type of method still exist. In traditional control strategies of chronic diseases, 

professionals (e.g., nurses or therapists) are more likely to be utilized to provide services 

or healthcare to patients when they are discharged from hospitals. However, one distinct 

limitation is that professionals are often too busy to serve in the mentor role or to provide 

the healthcare that is required by a program, which is likely to reduce the effectiveness of 

the programs. 

 Self-management intervention for chronic diseases. Even though there are 

limitations to the chronic disease interventions that exist, self-management, as a common 

strategy, shows superiority over other intervention methods. First, the efficacy of 

self-management in chronic diseases control has been supported in previous studies 

(Walters et al., 2012). Second, compared to receiving healthcare from professionals, 

self-management is an economical way to control chronic diseases. Last, because people 

who have chronic diseases are likely to have other complications as well (CDC, 2011b), 

acquisition of knowledge and skills about one chronic disease can be applied to manage 

other types of chronic diseases. For example, diabetes is likely to cause other serious 

complications such as hypertension and heart disease (CDC, 2011b). Therefore, the 

self-management skills of diabetes, such as controlling diet and exercising (CDC, 2011b), 

are also applicable to the self-control of hypertension and heart disease. 

 Self-management interventions for chronic diseases have been found to be 
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economical and effective ways to control chronic diseases, but there is one important 

thing researchers should pay attention to before interventions begin. The delivery of 

education about chronic diseases control skills is the key step in self-management of 

chronic diseases. Therefore, the selection of a health educator is important. First, health 

educators have to be capable of delivering self-management skills to people who have 

chronic diseases. People who are trained or professionals in the health promotion/disease 

control area can fulfill this role. Second, considering the limitations of the availability of 

using nurses as health educators, people who are assigned to deliver self-management 

knowledge have to have flexible work schedules so that more time can be spent on the 

program and interventions.  

 Use of community health workers in self-management of chronic diseases. 

Considering the limitations and advantages of each type of intervention strategies 

discussed above, trained and certified community health workers (CHWs) are likely to be 

the most appropriate people to deliver chronic disease self-management strategies. On the 

one hand, trained and certified CHWs are eligible to deliver health education. On the 

other hand, unlike trained nurses or respiratory care therapists who are often busy in their 

careers, CHWs are more likely to spend more time and focus on the work assigned by the 

program. In fact, in addition to these two reasons, the use of community health workers in 

self-management of chronic diseases has had a long history (Brownstein et al., 2007; 

DHHS & HRSA, 2007; Fedder, Chang, Curry, & Nichols, 2003; Han, Kim, & Kim, 2007; 

Valen, Narayan, & Wedeking, 2012). 

 The U.S. Department of Health and Human Services (DHHS) and the Health 
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Resources and Services Administration (HRSA) released official documentation 

recording the use of CHWs in health education and disease management (DHHS & 

HRSA, 2007). CHWs are defined as “lay members of communities who work either for 

pay or as volunteers in association with the local health care system in both urban and 

rural environments, and usually share ethnicity, language, socioeconomic status and life 

experiences with the community members they serve” (DHHS & HRSA, 2007, p. 2). The 

use of community health workers in health care and health education can be traced back 

to 300 years ago. However, records of organized programs and official documentation 

were not noted until the mid-1960s. 

 In past studies, CHWs have been identified as effective in health promotion and 

chronic disease management. According to reported statistics from 2002, more than 30 

programs employing CHWs in health promotion were funded by HRSA (DHHS & HRSA, 

2007). More specifically, many studies focused on the utilization of CHWs in chronic 

disease intervention such as hypertension (Brownstein et al., 2007; Han et al., 2007; Hill 

et al., 2003) and diabetes (Fedder et al., 2003; Valen et al., 2012; Walton, Snead, 

Collinsworth, & Schmidt, 2012). In a study conducted in West Baltimore, CHWs were 

utilized to keep weekly contact with patients by phone and to understand patients’ needs 

and their therapy and behavior change progress (Fedder et al., 2003). Another study 

conducted by Valen et al. (2012) used CHWs as health education providers. The target 

population included Hispanics who had Type II diabetes in a Midwestern migrant clinic. 

The CHWs were responsible for delivering culturally relevant education to the patients to 

help them manage the diabetes and to improve their self-efficacy for diabetes control. 
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The results concluded the improvement of patients’ knowledge in diabetes and the 

increase in their self-efficacy scores, which supported the effectiveness of CHWs as 

health education providers (Valen et al., 2012). In addition, the long-term 

cost-effectiveness of a CHW intervention program to low-income Hispanics with Type II 

diabetes was examined. The results suggested that the use of CHWs was cost-effective to 

improve health disparities among Hispanics who had diabetes (Brown et al., 2012). 

Theoretical Framework for Health Behavior Interventions 

 Blum (1974) described four social determinants of health: environment, lifestyle, 

genetics, and health care services. Among these four determinants, environmental factors 

(40%) and behavioral factors (40%) contribute the most to an individual’s health status. 

More specifically, nutrition and exercise, financial issues, employment, and physical 

barriers are important predictors of the environment and an individual’s behaviors (Blum, 

1974). In other words, changing an individual’s health behaviors is a practical way to 

change his or her health status. 

For changing an individual’s health behaviors, the most commonly used health 

behavior theories include intrapersonal level theory, interpersonal level theory, and 

community and group level theory. A review of studies (Glanz & NCI, 2005; Glanz, 

Rimer, & Lewis, 2002) examined the most commonly used health behavior theories in 

the past 10 years, which concluded that the most commonly used intrapersonal level 

theories were the Health Belief Model, Theory of Planned Behavior, and Stage Models 

(e.g., Trans-theoretic Model, and Precaution Adoption Process Model). The interpersonal 

level theories that were most frequently used included Social Cognitive Theory, 
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Transactional Model of Stress, Coping and Health Behavior, Theories of Social 

Influences and Interpersonal Communication, and Social Support and Social Networks. 

The Community Organization Model, and Diffusion of Innovations Theory were most 

frequently used community and group level models. 

 Theories focusing on the intrapersonal level. Intrapersonal level is the most basic 

health behavior promotion level in which an individual’s behaviors, knowledge, beliefs, 

and skills are the targets to be changed. Intrapersonal level factors of health behavior 

changes refer to “individual characteristics that influence behavior, such as knowledge, 

attitudes, beliefs, and personality traits” (Glanz & NCI, 2005, p. 11).  

 Health Belief Model. The Health Belief Model (HBM) was first developed by 

Rosenstock, Hochbaum, and Kegels in the 1950s (Rosenstock, 2005). The HBM 

provided guidance on factors that contributed to an individual’s health behaviors decision 

making. It especially emphasized an individual’s perceptions of factors related to health 

conditions (i.e., potential threats to health, how to avoid threats, and benefits of avoiding 

threats). Perceived susceptibility (i.e., an individual’s subjective beliefs of how much he 

or she is susceptible to certain diseases or harmful health behaviors), perceived severity 

(i.e., an individual’s subjective beliefs of how severe the results of acquiring certain 

diseases or harmful health behaviors are), perceived benefits (i.e., an individual’s beliefs 

of the advantages of avoiding disease or harmful health behaviors), perceived barriers 

(i.e., an individual’s beliefs of the costs to change his or her harmful behaviors), cues to 

action (i.e., forces that make an individual's believe the necessity to take action), and 

self-efficacy (i.e., confidence an individual has of how much he or she can control or 
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pursue a new behavior), were six main constructs of the HBM (Davidhizar, 1983; Glanz 

& NCI, 2005; Rosenstock, 2005; Sharma, 2011). 

 The HBM was most frequently utilized in studies related to change or prevention of 

harmful health behaviors of individuals who had chronic diseases, which included weight 

management (Dedeli & Fadiloglu, 2011; James, Pobee, Oxidine, Brown, & Joshi, 2012), 

hypertension (Thalacker, 2011), cardiovascular disease (Tavassoli, Hasanzadeh, 

Ghiasvand, Tol, & Shojaezadeh, 2010), cancer (Guvenc, Akyuz, & Açikel, 2011), and 

AIDS (Carolina Lobo, Amaral, Cunha, da Costa, & Barbosa, 2010; Fisher & Fisher, 

2000). In addition to the use of HBM in improving health behaviors, alcohol and drug 

education was another field that the HBM was frequently applied to (Sharma, 2011; Von 

Ah, Ebert, Ngamvitroj, Park, & Duck-Hee, 2004; Welch, 2000). Several components of 

the HBM (i.e., perceived susceptibility, perceived severity, etc.) and some other social 

factors (e.g., stress and social support) were included in a self-reported questionnaire in 

order to assess factors contributing to college students’ alcohol and smoking behaviors 

(Von Ah et al., 2004). 

 Critique of the Health Behavior Model. Even though the HBM has been widely 

applied to examine factors influencing an individual’s decision making related to health 

behaviors, limitations still exist. For example, the HBM, as described, mainly focuses on 

an individual’s characteristics that contribute to health behaviors. Reviewing the 

definition of the HBM and how it has been utilized in previous studies, it can be seen that 

an individual’s perception is especially emphasized, which is one limitation of the model. 

This does not imply that an individual’s perceptions of threats or benefits of health 
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behaviors are not important in the examination of factors contributing to health behaviors. 

However, the HBM overemphasizes an individual’s cognitive factors on the decision 

making for health behaviors, which also ignores the effects of other social factors on an 

individual's health behaviors (Traube, Holloway, & Smith, 2011). The ignorance of other 

social factors is likely to reduce the power and effectiveness of the HBM. For example, in 

addition to the six components of the HBM, other factors that could contribute to an 

individual’s health behaviors but not included in the HBM were examined in the study of 

prevention of osteoporosis (Sharma, 2011; Shojaeizadeh et al., 2012). Even though the 

HBM was effective in the intervention in increasing individuals’ perceived susceptibility 

and benefits about consequences of the disease, it did not significantly change individuals’ 

behaviors that were largely influenced by economic factors (Shojaeizadeh et al., 2012). 

The above results supported the limitations of the HBM and suggested the importance of 

considering other social factors in the examination of this model. 

 Theory of Planned Behavior. The Theory of Planned Behavior (TPB) was 

developed by Ajzen and his colleagues in 1985 (Ajzen, 1985, 1991). The TPB is mainly 

applied to examine the association and discrepancy between an individual’s beliefs, 

behaviors, and perceived control in terms of the behaviors. The TPB emphasizes that an 

individual’s intention is the most important determinant of behaviors, with intention 

defined as “how hard people are willing to try, of how much of an effort they are 

planning to exert, in order to perform the behavior” (Ajzen, 1991, p. 181). The behaviors, 

in turn, contribute to an individual’s intentions toward behaviors.  

 Based on the TPB, the intention is determined by three components: the attitude 
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toward the behavior, subjective norm, and perceived behavioral control (Ajzen, 1991; 

Glanz & NCI, 2005). The attitude toward the behavior is considered to be important in 

the prediction of behaviors because how a person thinks about a behavior or whether a 

person likes or does not like to behave in a certain way can largely influence how he or 

she behaves. The second component, subjective norms, refers to the social pressure an 

individual perceives in regard to whether a behavior should or should not be performed. 

Perceived behavioral control refers to how easy or difficult an individual perceives it is to 

perform one behavior. No matter the ease or difficulty, perceived behavioral control is 

established based on the past experiences of performing similar behaviors. The attitude 

toward the behavior, subjective norm, and perceived behavioral control function together 

to determine an individual’s intention to behaviors. 

 In addition to the HBM, the TPB is the other frequently used intrapersonal level 

theory. Similar with the HBM, the TPB is also largely utilized in the study of alcohol and 

drug use. Duncan, Forbes-McKay, and Henderson (2012) explored the alcohol use 

condition among 130 pregnant women. The TPB was selected to examine why some 

women continued to use alcohol during pregnancy and why some pregnant women quit 

drinking, which could be used to predict other pregnant women’s drinking behaviors. 

Through measuring variables of the TPB and alcohol use condition of pregnant women, 

77.1% of the variance in drinking behaviors between drinkers and abstainers was 

successfully explained. In addition to analyzing drinking in pregnant women, the TPB 

was also utilized to understand the underlying reasons and patterns of alcohol use in 

students (Huchting, Lac, & LaBrie, 2008; McMillan & Conner, 2003). The TPB was 
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effective in explaining both students' intentions to drink and their actual drinking 

behaviors. Moreover, the TPB was also frequently used to study an individual's decision 

making and psychological constructs related to physical activities (Carter-Parker, 

Edwards, & McCleary-Jones, 2012; Chatzisarantis & Hagger, 2005; Parrott, Tennant, 

Olejnik, & Poudevigne, 2008; Spink, Wilson, & Bostick, 2012), especially for those 

people who had diabetes (Plotnikoff, Lippke, Courneya, Birkett, & Sigal, 2010; White et 

al., 2012) and cardiovascular diseases (White et al., 2012). 

 Critique of the Theory of Planned Behavior. Similar to the HBM, the TPB is an 

intrapersonal level theory focusing on effects of cognition on individuals’ behaviors. As 

described above, an individual’s intention toward a behavior is the main determinant of 

behaviors. For example, if a person believes a behavior is good for his or her health and 

he or she does like to behave in that way, it is much more likely that the behavior will be 

acquired. It is individuals' intentions and positive beliefs toward a behavior that 

determine how people behave. However, it is the beliefs and perceptions that limit the 

effects of the TPB. An individual’s beliefs and perceptions are likely to cause bias on his 

or her decision making of behaviors. Based on the TPB, the performance of a behavior is 

largely determined by whether the person likes or does not like to perform. Whether the 

person likes to behave in a way depends on the level of ease/difficulty of the behavior 

that the person perceives. If an individual perceives a behavior to be much harder than it 

actually is, he or she is likely to give up performing in that way, even if the behavior can 

benefit him or her. For example, physical activity is good for health, but some people do 

not like to do physical activities because they believe physical activities take a lot of time 
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and make them tired.  

 Stage Models. Trans-theoretical Model. The Trans-theoretical Model (TTM) was 

originally developed by James Prochaska and Carlo Diclemente (1983). The behavior 

change process is believed to consist of a series of stages (Prochaska & Velicer, 1997). 

Based on an individual’s readiness to change to a new behavior, the behavior change is 

divided into five stages (Glanz & NCI, 2005; Prochaska, Norcross, & DiClemente, 1994). 

The first stage is precontemplation, which refers to when people do not realize the 

problems or harmfulness of their behaviors. People in this stage do not intend to take 

actions in the following months to perform a new healthy behavior. If individuals can get 

help from others to help them realize the problems of their unhealthy behaviors, and 

realize the importance of acquiring new healthy behaviors, they will go to the second 

stage, contemplation. In the contemplation stage, people have more realizations of the 

problems of their behaviors and have more pros on behavior change. In the third stage, 

preparation, individuals make the decision to change their behaviors. They start to take 

small steps toward change. In the fourth stage, action, people have made some changes in 

the past several months and will work hard to keep changing. In the final stage, 

maintenance, people have changed their behaviors for several months. They need to be 

careful about a relapse of unhealthy behaviors. 

 As a multi-stage behavioral change theoretical framework, the TTM has been mostly 

applied in order to identify individuals’ unhealthy behavior changes through multiple 

stages (Macnee & McCabe, 2004; Nigg et al., 2011; Xu & Mao, 2012). For example, the 

five-stage TTM was applied in a study of 659 smokers in southern Appalachia, to identify 
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the percentage of smoking people in each stage, compared with a national sample. Each 

smoker was surveyed about his or her temptation to smoke, his or her perceived barriers 

to quit smoking, and his or her attitudes and beliefs about smoking. Results indicated that 

56% of participants were in the precontemplation stage in terms of smoking behavior 

(Macnee & McCabe, 2004). In a cross-cultural sample, the TTM was also applied to 

predict exercise behaviors and psychological constructs of Chinese adults. The 

localization and reasonable structures were confirmed, which supported the effectiveness 

of the TTM (Xu & Mao, 2012). However, it has been suggested that the TTM is not the 

most appropriate theory for studies in terms of physical activity behavior change 

(Hutchison, Breckon, & Johnston, 2009). By reviewing 24 TTM-based interventions of 

physical activities, only 7 out of 24 intervention programs were following the multiple 

dimensions of TTM exactly. Most interventions focused on the stages of change 

dimension, which were the five stages introduced above. 

 Precaution Adoption Process Model. The Precaution Adoption Process Model 

(PAPM) was originally developed by Janis and Mann (1977), and was improved by 

Weinstein and Sandman (1988; 1992). The PAPM tries to explain an individual’s 

psychological constructs of behavior decisions in different stages and how the 

psychological decision is taken into action. The PAPM can be considered as an 

improvement of the TTM, which divides an individual’s behavior adoption process into 

five stages. The PAPM further divides the behavior change process into seven accurate 

stages (Glanz & NCI, 2005). In the first stage, unaware of issue, the person can be 

unaware of the health issue if he or she has never heard about the harmfulness of a 
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behavior. Then in the second stage, unengaged by issue, the person may have been aware 

of the health issue but still does not really think the issue impacts to him or her. Next, the 

person has to make a decision in terms of the issue in stage three, deciding about acting, 

which further leads the person to either stage four, decided not to act, or stage five, 

decided to act. If the person decides to act on a behavior, then he or she needs to act and 

maintenance. 

 Similar with other intrapersonal level theories, the PAPM is often used to examine an 

individual’s perception and readiness to perform a health behavior. For example, the 

PAPM was used by Ferrer et al. (2011) to examine whether an individual’s perception 

about colorectal cancer was related to the individual's stage of readiness. Significant 

differences of an individual’s perception in terms of colorectal cancer were found 

between stages of readiness. Similarly, the PAPM was effectively used to discuss rural 

elderly women’s knowledge about gynecologic cancer in different stages of precaution 

adoption (Minchew, 2011). Moreover, the PAPM was utilized in previous studies to 

examine calcium intake patterns of premenopausal women (Blalock, 2007), and of 

individuals who had bone loss caused by using anti-epileptic drugs (Elliott, Seals, & 

Jacobson, 2007). Other studies using the PAPM to explore patterns and predictors of 

individuals' behaviors included alcohol and drug education (Sharma, 2007), goods intake 

(de Vet, de Nooijer, Oenema, de Vries, & Brug, 2008; Sniehotta, Luszczynska, Scholz, & 

Lippke, 2005), and nutrition awareness (Dillen, Hiddink, Koelen, Graaf, & Woerkum, 

2008). 

 Critique of Stage Models. Stage models can well describe the whole process of 
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individuals’ health behavior changes from their unawareness of health problems to their 

health behaviors finally being changed and being maintained. The stage models divide an 

individual' behavior change into separate stages, which help to effectively understand the 

behavior change progress. In this case, interventions or strategies are more easily 

proposed in regard to the actual condition of behavior change progress in each short 

phase, and the newly proposed intervention strategies are more accurate and effective. 

Even though distinct stages are helpful to propose more accurate behavioral change 

strategies, the behavior change process can never be completely discrete (Esperat et al, 

2008), which indicates that the necessity of transitions within the whole change process 

and between each separate phase. However, neither the TTM nor the PAPM discusses the 

gradual transitional process from one stage to another. For example, the TTM describes 

the unawareness condition as precontemplation, and the awareness of behavioral 

problems as contemplation. Detailed descriptions are given to define each stage, but no 

further descriptions are presented to depict how transitions happen from 

precontemplation to contemplation. In addition, since the change of behaviors cannot be 

completed instantly, relapses are likely to occur when people meet heavy pressures or 

other barriers. However, the two Stage Models presented above fail to discuss the inverse 

transition, either. 

 Theories focusing on the interpersonal level. Interpersonal level factors of health 

behavior changes refer to “interpersonal processes and primary groups, including family, 

friends, and peers that provide social identity, support, and role definition” (Glanz & NCI, 

2005, p. 11). Individuals’ health behaviors at an interpersonal level exist and interact 
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within social environments (e.g., with family members, health professionals, among 

others). 

 Social Cognitive Theory. The Social Cognitive Theory (SCT) is the most frequently 

used interpersonal level theory (Glanz & NCI, 2005). The SCT was originally developed 

by Albert Bandura (Bandura, 1986) who posited that individuals’ knowledge came from 

the cognitive processes in social interactions. Observations of other's behaviors are 

considered to be a method of acquiring new behaviors. The model of causation provides a 

theoretical framework for the establishment of the SCT, which emphasizes the reciprocal 

interactional effects between personal factors (e.g., cognitive or biological events), 

individuals' behaviors, and environmental factors (Bandura, 1989).  

 Important elements of the SCT include: reciprocal determinism, behavioral capability, 

expectations, self-efficacy, observational learning model, and reinforcement (Glanz & 

NCI, 2005). Reciprocal determinism refers to the dynamic interactions between personal 

factors, behaviors, and environment. Behavioral capability refers to an individual’s 

ability to perform a behavior. Expectations represent that a person performing a behavior 

has an expectation of the outcome of that behavior. Self-efficacy is considered to be the 

most important personal factor, which refers to an individual’s confidence of overcoming 

barriers and performing a new behavior. Observational learning model is the old 

constructs inherited from the Social Learning Theory (Bandura & Walters, 1963), 

whereby a person acquires new behaviors through observing other's behaviors. 

Reinforcements represent responses to a person’s behavior, which can either increase 

(positive reinforcement) or decrease (negative reinforcement) his or her interests and 
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likelihood to perform the new behavior. 

 Unlike intrapersonal level theories, the SCT introduces more social factors into the 

behavior change process. Because the socialization process occurs within the larger social 

context, the consideration of human-society interaction looks more important. Reviewing 

the previous literature, the SCT has been widely applied in many different fields across 

cultures, such as mass media (LaRose & Eastin, 2004; Nabi & Clark, 2008; Peters, 

Rickes, Jöckel, Criegern, & Deursen, 2006), academic performance (Byars-Winston, 

Estrada, Howard, Davis, & Zalapa, 2010; Cupani, de Minzi, Pérez, & Pautassi, 2010; 

Erlich & Russ-Eft, 2011; Pérez, Medrano, Ayllón, & Furlán, 2010), and food 

consumption (Branscum & Sharma, 2011; Byrd-Bredbenner, Abbot, & Cussler, 2011; 

Gaines & Turner, 2009; Lubans et al., 2012).  

 Critique of Social Cognitive Theory. Compared to intrapersonal level theories 

emphasizing individuals' perceptions in decision making, the Social Cognitive Theory is 

more objective and accurate because it introduces the effects of environmental factors on 

behavior acquisition. Individuals live in a society that other family members, friends, and 

institutions exist in. Therefore, decision making in terms of health behavior should be 

influenced by factors from multiple levels, which indicates that the personal 

characteristics are not the only determinant any more. The consideration of interactions 

between personal factors, behavior, and environmental factors is an improvement and 

advantage over intrapersonal level theories. However, limitations also exist. Even though 

the effects of environmental factors are addressed on the health behavior change process, 

environment is limited only to people such as friends, family, or coworkers. Because 
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these people (e.g., family members) are familiar with the individuals who have unhealthy 

behaviors, the instructions or help from them might be biased due to the involvement of 

personal emotions and the difficult steps that must be accomplished in the behavior 

change process. In this case, larger contextual factors such as community level factors are 

necessary to consider. 

 Transactional Model of Stress, Coping and Health Behavior. Before discussing the 

Transactional Model of Stress, Coping and Health Behaviors, it was important to 

understand the ABCX formula that was developed by Reuben Hill (1949, 1958). This 

formula defines variables contributing to family crisis. Stressor is one root of family 

stress. It is defined as “a situation for which the family has had little or no prior 

preparation and must therefore be viewed as problematic” (Hill, 1958, p. 139). The crisis 

occurs when stressors interacting with the crisis resources and an individual’s perception 

about the family event. The Double ABCX expanded by McCubbin and Patterson (1982, 

1983a, 1983b) on the basis of ABCX adds “post-crisis variables to explain and predict 

how families recover from crisis” (Weber, 2011, p. 85). Family crisis occurring or not 

depends on the environmental stressors and how an individual perceives and copes with 

stressors. 

 Similarly, stressor is important in the Transactional Model of Stress, Coping and 

Health Behaviors, which states that illness can be caused by stress. The stressor is 

described as “demands made by the internal or external environment that upset balance, 

thus affecting physical and psychological well-being and requiring action to restore 

balance” (Glanz et al., 2002, p. 52). This model addresses that an individual’s ability of 
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coping with stressful events in life should be evaluated (Aldwin, 1994; Coehn, 1984; 

Glanz & Schwartz, 2008; Lazarus & Cohen, 1977). In other words, an individual’s health 

condition is related to his or her ability of coping with stressful events. 

 In addition to stressors, primary appraisal and secondary appraisal are two important 

concepts in the Transactional Model of Stress, Coping and Health Behaviors (Lazarus & 

Cohen, 1977). Primary appraisal refers to a person’s judgment about the significance of 

an event as stressful, positive, controllable, challenging, or irrelevant. Secondary 

appraisal is “an assessment of people’s coping resources and options” (Glanz et al., 2002, 

p. 63). After evaluating the stressful events and the available resources that could be used 

to cope with stressors, people begin to perform actual coping strategies to regulate the 

stressful problems. In sum, the Transactional Model of Stress, Coping and Health 

Behaviors describes the interactional effects of environmental factors (i.e., stressors) and 

individuals. It also emphasizes people’s ability to cope with environmental factors in the 

behavior change process. 

 Since the Transactional Model of Stress, Coping and Health Behaviors emphasizes 

individuals’ abilities to cope with stressful events in life, many studies applied this 

transactional model to the study of people’s ability to cope with diseases such as cancer 

(Gooding, Organista, Burack, & Biesecker, 2006; Laubmeier, Zakowski, & Bair, 2004; 

Link, Robbins, Mancuso, & Charlson, 2005) and diabetes (Hocking & Lochman, 2005; 

Shah, Gupchup, Borrego, Raisch, & Knapp, 2012), because they were facing large 

emotional and physical difficulties. The Transactional Model of Stress, Coping and 

Health Behaviors was applied in one study to explore the role of spirituality in the lives 
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of people who had cancer. Laubmeier et al. (2004) measured spirituality, emotional 

well-being, degree of perceived life threat, quality of life, and distress in103 patients who 

had cancer in Milwaukee, Wisconsin, Chicago, Illinois, and Miami. The results 

concluded that spirituality was associated with reduced symptoms (Laubmeier et al., 

2004). Hocking and Lochman (2005) examined the psychosocial variables in the 

adjustment and intervention among children with insulin-dependent diabetes. They 

suggested that child-specific factors and family functioning were two important areas in 

the intervention of diabetes.  

 Other interpersonal level theories. Other commonly used interpersonal level 

theories include Theories of Social Influences and Interpersonal Communication and 

Social Support and Social Networks. One core assumption of these two theories and the 

above interpersonal level theories (Social Cognitive Theory and Transactional Model of 

Stress, Coping and Health Behaviors), is that the interaction between individuals and the 

environment determines an individual’s health behaviors (Bandura, 1989). People make 

decisions about what behaviors they perform by evaluating the stresses and resources of 

the environment. Similar with the intrapersonal level theories, interpersonal level theories 

also address people’s perceptions in decision making. However, interpersonal level 

theories emphasize more on the interaction effect between individuals and the 

environment, which makes the decision making process more objective. 

 Theories focusing on the community and group level. Community level, as 

indicated, explores an individual’s behavior change in larger environmental settings such 

as institutions, schools, and communities. Community and group level factors of health 
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behavior changes include institutional factors, community factors, and public policies 

(Glanz & NCI, 2005). The most frequently used community and group level theories 

include Community Organization Model and Diffusion of Innovations Theory.  

 Community Organization Model. The Community Organization Model is “a process 

through which community groups are helped to identify common problems, mobilize 

resources, and develop and implement strategies to reach collective goals” (Glanz & NCI, 

2005, p. 23). Empowerment (i.e., social actions people perform to improve their lives), 

community capacity (i.e., characteristics of a community to identify social problems), 

participation (i.e., engagement of community members), relevance (i.e., encouraging 

participants to discuss important issue to them), issue selection (i.e., grouping important 

issues), and critical consciousness (i.e., helping community members to solve problem 

issues) are the core concepts of the Community Organization Model (Glanz & NCI, 

2005).  

 Diffusion of Innovations Theory. The Diffusion of Innovation Theory explores how 

new ideas or social practices spread from one society to the other. Central concepts of the 

Diffusion of Innovation Theory include innovation, communication channels, social 

system, and time (Glanz & NCI, 2005). Innovation refers to an idea or social practice that 

is new to a person or community. Communication channels are the channels that could be 

used to transmit new ideas or practices. Social system is the group of people who adopt 

the new ideas. Time refers the time period that a new idea is successfully adopted.  

 Critiques of community level theories. Compared to intrapersonal level theories and 

interpersonal level theories, community level theories are better at describing individuals' 
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health behavior change process. The determinants of an individual’s behavior are not 

simply perceptions or limited to a small level of environment. Some more relevant factors 

in community and social level are considered. One advantage of the Stage models over 

community and group level theories is the description of stages, which enhance the 

effectiveness of the interventions. We can better understand individual health outcomes if 

the community and group level theories can be combined with advantages of theories in 

other levels. 

 Transformation for Health Framework (TFH). Following the reviews of 

contemporary theories above, most health behavior theories are applied in individual and 

interpersonal levels. They are also criticized for some of the limitations. Considering the 

limitations of the contemporary health behavior theories, the Transformation for Health 

Framework (TFH) was developed to provide an alternative practical paradigm framework 

synthesizing the advantages and filling the gaps of current theories. 

 The Transformation for Health Framework (TFH) was a systematic and organizing 

framework developed by Esperat and her colleagues (2005; 2008) aiming to explore 

human health behavior transformation processes. The TFH Framework formulates health 

disparity intervention strategies by examining the mediating and moderating roles of 

variables in multiple (i.e., individual, family, community, and society) levels. The TFH 

Framework is proposed especially for the health disadvantaged and health vulnerable 

populations who are marginalized in society. The marginalization, in turn, is more likely 

to result in health disparities. Figure 1, below, indicates the multi-level TFH Framework 

(Esperat et al., 2008).  
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Figure 1. Multi-level Transformation for Health Framework 

 The main concepts of TFH Framework emerged from Paulo Freire’s philosophy in 

education (1970). Freire’s philosophy emphasizes an individual’s active power in 

transformation, which implies that individual behavior changes or transformations 

happen only when people have the desire to change. No one else can force or give an 

individual changes. One assumption of Freire’s philosophy is that people who are 

marginalized in society are more likely to be victims of a variety of oppressions that 

comes from different sources. Freire’s philosophy is more significant among 

marginalized and health vulnerable persons (Freire, 1970). Therefore, the TFH 

Framework is more applicable for health vulnerable persons whose health disparities 

come from being oppressed by factors from multiple social levels. 

 Five phases. The TFH Framework describes the health behavior transformation 

process in five continuously transitional phases (i.e., pre-consciousness, cognition phase, 
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intention phase, action control phase, and outcome phase). Pre-consciousness is the first 

step of the whole health behavior transformation process. In this stage, individuals 

usually have the least knowledge of healthy (i.e., behaviors that result in positive health 

outcomes) or unhealthy (i.e., behaviors that result in negative health consequences) 

behaviors. Pre-consciousness consists of magic consciousness and naïve consciousness 

(Esperat et al., 2008). The magic consciousness is described as “apprehends facts and 

attributes to them a superior power by which it is controlled and to which it must 

therefore submit” (Freire, 2007, p. 39). The magic consciousness views facts in a more 

passive way and attributes causality to superior power. People didn’t believe they are 

capable of changing causality (Freire, 2007). The naïve consciousness is “superior to 

facts, in control of facts, and thus free to understand them as it pleases” (Freire, 2007, p. 

39). It views causality as static facts. In other words, people with naïve consciousness 

have realized the possibility of changing causality. Both magic and naïve consciousness 

are in an elementary and low level of analysis ability. 

 The second phase is the cognition phase, in which critical consciousness is 

developed. The critical consciousness is an important concept in the TFH Framework. It 

is described as “awareness of social, political, and economic forces that contribute to 

social problems” (Glanz & NCI, 2005, p. 24). The emergence of critical consciousness is 

likely to lead to critical behaviors, which are always examining causalities in empirical 

facts (Freire, 2007). The critical consciousness is the most significant step in the 

transformation process because it is critical consciousness that promotes changes and 

examines the results of behavior transformations. Individuals in this phase have realized 
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the importance of changing their unhealthy behaviors by examining causality of their 

behaviors in their daily life (e.g., eating too much without exercise lead to obesity). Most 

of them would like to make some changes. 

 After individuals understanding the importance of changing their unhealthy 

behaviors, individuals go to the third period, intention phase. In intention phase, because 

individuals have realized the necessity of changing their negative behaviors from the 

previous stage, they make the decision or have a clear intention to change their behaviors 

that cause problems in health management or lead them to marginalization in society. 

Once the decision is made, individuals go to the action control phase and actualize 

the decisions made in the previous phase. The last period in the process of changing 

behaviors is the outcome phase, in which either self-evaluation or guided evaluation is 

provided to examine the outcomes of actions that an individual decides to take in order to 

improve health disparities. 

 Transitions. The emergence continuum describes the transitive progress from 

pre-consciousness to critical consciousness (cognition phase). An individual’s knowledge 

of healthy behaviors increases in the transitional process from pre-consciousness to 

cognition phase. The second transition, deliberation continuum, represented the 

transformation from cognition phase to intention phase. An individual’s knowledge of 

healthy behaviors keeps increasing. An individual makes a decision to change through 

this continuum. Choice continuum indicates the transition from intention to action 

control/decision phase, where an individual’s knowledge about healthy behaviors reaches 

the peak and begins to decrease. The plan of change should be made up and begin to 
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implement once this phase is reached. The last transitional process from decision phase to 

transformation phase is commitment continuum, which represents the completion of 

implementation of the plan of change. The evaluations are provided to assess the whole 

transformation process and the outcomes of a program. 

 Even though the concept of continuum is introduced to describe the transition from 

one phase to the following phase, the health behavior transformation is not a simple 

one-way process. It includes multiple pathways. The multi-level TFH Framework 

includes not only the transformation from one phase to an adjacent phase as indicated in 

the previous section, but also the reversed effects going from a latter phase (e.g., decision 

phase) back to a former adjacent (e.g., intention phase) or nonadjacent (e.g., cognition 

phase) phase. The reversed transformations occur when an individual’s unhealthy 

behaviors relapse. However, the transformation from pre-consciousness to the cognition 

phase (i.e., emergence continuum) is irreversible. Individuals in the cognition phase have 

gained the knowledge about the importance of having healthy behaviors. People cannot 

go back to the state in which they are unaware of negative outcomes of their unhealthy 

behaviors once critical consciousness emerges.  

 Multiple levels. The TFH Framework is a health behavior transformation framework 

that can be applied in multiple levels. They include individual level, family level, 

community level, and the society level (Esperat et al., 2008). However, whichever level 

the TFH Framework is applied to, the same process (five phases) has to be gone through. 

In other words, the changes of an individual’s behaviors have to start from the 

pre-consciousness, to the cognition phase, to the intention phase, to the decision phase, 
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and end with final transformation of health behaviors. 

 Critiques of TFH Framework. The advantage of the Transformation for Health 

Framework is that this framework combined the advantages of theories in each level 

reviewed above. First, the concept of stage is addressed because it enhances the 

effectiveness of interventions. Second, the TFH Framework is a multilevel model, which 

can be applied in an individual level, family level, community level, and/or society level. 

At last, as described earlier, the TFH Framework is particularly applicable to people who 

are marginalized in society. However, even though the TFH Framework is developed as a 

multilevel theory, it has not been widely tested. The TFH Framework should be 

considered to be applied in multiple levels. 

Content of the Intervention Program  

 The Patient Navigator Program. The present evaluation is conducted over the 

Patient Navigator Program (PNP), which is a two-year (starting from November 2010) 

community-based self-management intervention program. It aimed to improve clinical 

outcomes and behavioral changes of individuals who have chronic diseases in West Texas. 

This program was developed by investigators in West Texas and was funded by the 

Bureau of Health Professions (BHPR) of the Health Resources and Services 

Administration (HRSA) of the U.S. Department of Health and Human Services. The 

target population was recruited from patients who received treatments in a clinical center 

in West Texas. 

 The Patient Navigator Program included six objectives: 1. to establish the 

infrastructure for the Promotoras (i.e., trained and certified community health workers) 
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program to enhance chronic disease self-management; 2. to develop a cadre of 

Promotoras trained and certified to provide comprehensive support to patients enrolled in 

the diabetes, hypertension, obesity and asthma disease management programs; 3. to 

provide comprehensive support services for underserved minority clients in chronic 

disease management programs through trained and certified Promotoras; 4. to conduct a 

comprehensive health education program targeted to chronic diseases for residents in 

medically underserved areas in a mid-size city in West Texas; 5. to investigate potentials 

for disseminating the Promotoras training and certification curriculum to surrounding 

rural counties; 6. to evaluate the Patient Navigator Program for improved chronic disease 

management among underserved minority populations in a town in West Texas. 

 Implementation of the program. The Patient Navigator Program was implemented 

by CHWs to improve health care outcomes for health vulnerable individuals in a mid-size 

city in West Texas. Participants who had at least one of the chronic diseases such as 

diabetes, hypertension, asthma, and co-morbidities of obesity and/or depression were 

enrolled in the Program. Four CHWs who served as the patient navigators/Promotoras 

coordinated comprehensive health services for patients in need of chronic disease care. 

Each CHW was assigned 50 participants. CHWs visited the family, distributed and 

collected questionnaires, assessed progress of participants’ health behavior 

transformations, and educated participants about acquisition of self-efficacy. Similar 

questionnaires were given by CHWs to patients about every three months during family 

visits to measure their progress of health behavior transformation. In addition, CHWs 

also served as the role of contacting the health care providers about the needs of each 
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participant. 

 Application of TFH in PNP. The multi-level Transformation for Health Framework 

described above is an underlying model applied in the Patient Navigator Program to 

formulate effective community-based health behavior interventions for self-management 

among health vulnerable people who had chronic diseases, to evaluate the outcomes of 

the Patient Navigator Program, and to improve designs for future programs. 

Considering the five health behavior transformation stages (i.e., pre-consciousness, 

critical consciousness, intention phase, decision phase, and transformation phase) of the 

TFH Framework, the TFH Framework can be defined as a stage model that “guides the 

development of health interventions” (Glanz & NCI, 2005, p. 5) because its goal is to 

provide intervention strategies to optimize health behaviors by analyzing and minimizing 

potential mediating factors that may reduce the effectiveness of the program. One 

advantage of the stage models is that separate stages are helpful to effectively understand 

the behavior change progress. Accurate intervention strategies are likely to be proposed 

in regard to the actual condition of behavior change progress in each short phase. The 

TFH Framework is used to guide CHW-delivered education about the achievement of 

self-management skills and self-efficacy for chronic diseases. Moreover, as described 

above, the TFH Framework is most applicable to health vulnerable people at the 

community level. The use of community health workers to deliver health interventions is 

at the individual and community level as well. 

Research Question 

 Statement of problem. Based on the discussion above, the use of CHWs in 
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self-management of chronic diseases is likely to be an effective method of chronic 

diseases management. However, the effectiveness has not been tested by many studies, 

especially for health vulnerable populations in West Texas. The goal of this study is to 

evaluate the effectiveness of the community-based self-management intervention 

program for chronic diseases (Patient Navigator Program) in West Texas.  

 The patients who had diabetes, hypertension, asthma, and co-morbidities of obesity 

and/or depression, were enrolled in the Patient Navigator Program. Self-reported 

questionnaires measuring participants’ self-efficacy and self-care to chronic diseases were 

assessed every three months. In order to evaluate the effectiveness of the Patient 

Navigator Program, it is necessary to examine whether significant differences occur from 

one intervention session to a later session in participants’ behavioral and psychological 

outcomes, which are assessed through questionnaires. 

 Research questions. Following above discussions in terms of the goal of this study, 

the research questions below are proposed: 

 RQ1. Is the intervention effective on improving participants’ behavioral outcomes 

(such as self-care for diabetes)? 

 H1: Compared to the participants’ behavioral outcomes (such as self-care for 

diabetes) at the beginning of the program, their behavioral outcomes will show 

significant improvements.  

 RQ2. Is the intervention effective on improving participants’ psychological outcomes 

(such as self-efficacy for diabetes, self-efficacy for chronic disease, feeling of depression, 

and general physical and mental health)? 
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 H2: Compared to the participants’ psychological outcomes (such as self-efficacy for 

diabetes, self-efficacy for chronic disease, feeling of depression, and general physical and 

mental health) at the beginning of the program, their psychological outcomes will show 

significant improvements.  
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CHAPTER II 

METHODS 

Participants  

 The sample for the current study was recruited from patients who received treatment 

in a clinical center in West Texas (N = 139 participants). One hundred and thirty-nine 

patients who were currently enrolled in a chronic disease management program in the 

clinical center and had one or more of the following chronic diseases (i.e., diabetes, 

hypertension, asthma, and co-morbidities of obesity and/or depression) and who were 

referred to this Patient Navigator Program. The participants were randomly selected 

based on the program recruitment criteria of chronic diseases (diabetes, hypertension, and 

asthma) described in the following section.  

Procedures 

 The current study is an evaluation of the effectiveness of the Patient Navigator 

Program by using a secondary dataset. The dataset was a longitudinal data that was 

collected from November 2010 to October 2012 by researcher in West Texas. The 

program ends in November 2012. The Patient Navigator Program and its intervention 

strategies described above were approved by the Institutional Review Board (IRB) of a 

university in West Texas. To protect human rights of the participants, a consent form 

explaining the whole process of the intervention program was sent to people who were 

interested in the program. The consent form also illustrated the confidentiality and 

participants’ right to withdraw from the program at any time they liked. The informed 

consent was signed by people who were interested in the program and were collected by 
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Promotoras (CHWs) when they did a family visit.  

As indicated earlier, patients who visited the clinical center and satisfied at least one 

of the following criteria were enrolled in the Patient Navigator Program: 1. Diabetes: the 

average of HbgA1c readings greater than 7.0% in the past three to six months; 2. 

Hypertension: blood pressure readings more than 140 systolic and 80 diastolic in the past 

three to six months; lipid panels satisfied cholesterol above 200, low density lipoproteins 

level above 130, high density lipoproteins levels above 40 and triglycerides above 150; 3. 

Asthma: at least once hospitalization or emergency room visit in the past three to six 

months. 

After participants were enrolled in the program, Promotoras started home visits. 

Weekly home visits were held in the first month; bi-weekly home visits were performed 

in the second month; and monthly home visitations were conducted from the third month. 

During the first home visit, Promotoras mainly focused on building trust relationships 

with participants. Promotoras started to help participants understand the harmfulness of 

chronic diseases through health education from the second visit. Promotoras helped to 

conduct measurements assessing patients’ behavioral outcomes (i.e., self-care for 

diabetes), and psychological outcomes and health perceptions (i.e., self-efficacy for 

diabetes and chronic disease, feeling of depression, and general physical and mental 

health). The self-reported questionnaires were repeated every three months. 

Measures 

 Independent variables—demographic variables. Independent variables included 

the participant’s age (measured in years), gender (-1 = male, 1= female), high school 
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education (-1 = no high school, 1= high school), race/ethnicity, multiple disease (-1 = has 

multiple diseases, 1 = only one type of disease), household size (measured in person), and 

income (-1 = family’s annual income less than $10,000, 1 = family’s annual income more 

than $10,000). By coding the participant’s gender, high school education, multiple 

disease, and income with -1 and 1, the intercepts of level 2 equations of the hierarchical 

linear modeling reflected the average of male and female, the average of not having high 

school and having high school education, the average of having more than one type of 

disease and having one type of disease, and the average of having less than $10,000 

annual household income and having more than $10,000 annual household income. As 

for the race/ethnicity, White participants were used as reference group. Non-Black 

Hispanic and Non-Hispanic Black were compared with reference group (White 

participants). Two dummy variables in terms of race/ethnicity were created, with one 

variable indicating Non-Black Hispanic and the other one indicating Non-Hispanic 

Black. 

 Dependent variables—behavioral outcomes.  

 Summary of Diabetes Self Care Activities. Summary of Diabetes Self Care Activities 

(SDSCA) was an 11-item self-report questionnaire used to assess levels of self-care of 

diabetes patients. This SDSCA scale was developed by Toobert and her colleagues after 

reviewing seven diabetes self-care related studies (Toobert, Hampson, & Glasgow, 2000). 

The SDSCA was integrated into five regimen areas that were related to self-care of 

diabetes. These five areas included Diet, Exercise, Blood Sugar Testing, Foot Care, and 

Smoking. The full version of SDSCA (Toobert, Hampson, & Glasgow, 2000) was attached 
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in Appendix A. 

The Diet area was composed of four questions (items 1-4) about individuals’ eating 

experience in the past seven days. More specifically, two questions were utilized to assess 

the general diet condition, and the other two items were applied to measure specific diet. 

General diet (items 1-2) questions included “How many of the last Seven Days have you 

followed a healthful eating plan?” and “On average, over the past month, how many 

DAYS PER WEEK have you followed your eating plan?”. Questions for specific diet 

(items 3-4) were “On how many of the last SEVEN DAYS did you eat five or more 

servings of fruits and vegetables?” and “On how many of the last Seven Days did you eat 

high fat foods such as red meat or full-fat dairy products?”. 

The two questions in the Exercise section (items 5-6) mainly inquired about the 

exercise regimen of a person who had diabetes. A sample question was “On how many of 

the last Seven Days did you participate in at least 30 minutes of physical activity? (Total 

minutes of continuous activity including walking).” The other two questions in Blood 

Sugar Testing (items 7-8) were applied to ask patients how often they test their blood 

sugar. One sample question was “On how many of the last Seven Days did you test your 

blood sugar the number of times recommended by your healthcare provider?” The next 

two questions belonged to the Foot Care area (items 9-10), which included sample 

question such as “On how many of the last Seven Days did you check your feet?”  

The above 10 questions were answered with an 8-point Likert Scale (0 = none, 7 = 

seven times) representing the past seven days. Five scores were received by scoring each 

regimen area. For the General Diet, Exercise, Blood-Glucose Testing, Foot-Care sections, 
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scale scores were the mean number of days for questions in that section. For Specific Diet, 

the scale score was the average score of items 3 and 4 after reversing item 4.  

The Smoking regimen area included the last two questions. The first question was 

“Have you smoked a cigarette-ever one puff-during the past Seven Days?” and it was 

answered by either Yes or No. The “No” was coded as 0 and “Yes” was coded as 1. Then, 

came to the last question: “If yes, how many cigarettes did you smoke on an average day?” 

Each subject was asked to estimate the average amount of smoking in the past seven 

days.  

 This scale was used to measure a participant’s self-care ability for diabetes-related 

activities. Only participants who had diabetes needed to complete this scale. This reduced 

the baseline sample size to 73. In the current study, the Cronbach’s alpha of using 

baseline data collected from 73 participants was 0.473 for Diet (0.857 for General Diet, 

0.245 for Specific Diet), 0.498 for Exercise, 0.921 for Blood Sugar Testing, 0.378 for 

Foot Care. 

 Dependent variables—psychological outcomes.  

 Self-Efficacy for Diabetes. Self-Efficacy for Diabetes (SED), was an 8-item scale, 

aimed to measure individuals’ confidence in doing some activities related to diabetes 

management. This scale was originally developed and tested for both English and 

Spanish version by Stanford English Diabetes Self-Management study (Stanford Patient 

Education Research Center [SPERC]). Sample questions were “How confident do you 

feel that you can eat your meals every 4 to 5 hours every day, including breakfast every 

day?”, “How confident do you feel that you can do something to prevent your blood 
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sugar level from dropping when you exercise?”, and “How confident do you feel that you 

can control your diabetes so that it does not interfere with the things you want to do?”.  

 Participants were asked to rate eight statements by using a 10-point Likert scale (1 = 

not at all confident, 10 = totally confident). The total scale score was calculated by 

averaging all the eight items. The total score cannot be reached if more than two items 

are missing. The higher score one participant received, the higher self-efficacy for 

diabetes he or she had. The Spanish version of this scale (eight items) was also available. 

The participants answered each item in the same scale with the English version. It was 

applied for three Spanish-speaking participants in the program. The English versions of 

SED (SPERC) were attached in Appendix B. Because this scale was used to measure a 

participant’s self-efficacy for diabetes, only participants who had diabetes needed to 

complete this scale. This reduced the sample size to 68. In the current study, the 

Cronbach’s alpha of using baseline data collected from 65 English-speaking participants 

was 0.846. 

 Self-Efficacy for Managing Chronic Disease 6-item Scale. Self-Efficacy for 

Managing Chronic disease 6-item Scale (SEMCD) aimed to measure individuals’ 

confidence in doing some activities related to chronic disease management. This scale 

was originally developed and tested for both English and Spanish versions by Stanford 

English Diabetes Self-Management study (SPERC). Sample questions of this scale were 

“How confident are you that you can keep the fatigue caused by your disease from 

interfering with the things you want to do?”, “How confident are you that you can keep 

any other symptoms or health problems you have from interfering with the things you 
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want to do?”, and “How confident are you that you can do things other than just taking 

medication to reduce how much your illness affects your everyday life?”.  

 Similar to SED, participants were asked to answer each question by using a 10-point 

Likert scale (1 = not at all confident, 10 = totally confident). The total scale score was 

calculated by averaging all the six items. The total score cannot be reached if more than 

two items are missing. The higher score a participant received, the higher self-efficacy 

for chronic disease management he or she had. A Spanish version of this scale was also 

available and applied for four Spanish-speaking participants. There were only four items 

in the Spanish version of this scale. The same 10-point Likert scale with English version 

was used to answer these four items. The English versions of SEMCD (SPERC) were 

attached in Appendix C. In the current study, the Cronbach’s alpha of English version of 

SEMCD by using baseline data from 103 English-speaking participants was 0.923.  

 Patient Health Questionnaire Depression Scale. The 9-item Patient Health 

Questionnaire Depression Scale (PHQ-9) was the depression module of the full version 

of Patient Health Questionnaire (PHQ), which was originally developed to assess 

DSM-IV disorders (Kroenke & Spitzer, 2002). Participants were asked to think about 

whether and how much they were bothered by any of the nine statements in the past two 

weeks. Sample statements were “Little interest or pleasure in doing things”, “Feeling 

tired or having little energy”, and “Moving or speaking so slowly that other people could 

have noticed. Or the opposite-being so fidgety or restless that you have been moving 

around a lot more than usual”. The full version of PHQ-9 was attached in Appendix D. 

The PHQ-9 could be used in two ways: diagnostic measure and measure of 
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depression severity (Kroenke & Spitzer, 2002). As a diagnostic measure, each statement 

was only answered with yes/no instead of using the four-level response. The criteria for 

diagnosing major depression was that five or more statements receiving positive answers 

(Kroenke & Spitzer, 2002). As a measure of depression severity, each item was rated with 

4-point Likert scale (0 = Not at all, 3 = Nearly every day). The score of the PHQ-9 scale 

was calculated by summing up the score for all the nine items. Five levels of depression 

was categorized based on the scale score: none (1-4), mild (5-9), moderate (10-14), 

moderately severe (15-19), severe (20-27) (Kroenke & Spitzer, 2002). In the current 

study, this PHQ-9 was used as a measure of depression severity. The Cronbach’s alpha of 

the PHQ-9 by using baseline data from 125 English-speaking participants was 0.855. 

 Veteran Rand 12. Veteran Rand 12 (VR12) was a 12-item instrument used to 

measure people’s general physical and mental health condition. The VR12 scale was 

derived from Veteran Rand 36 (VR36), which was originally developed by Kazis and his 

colleagues (Iqbal et al., 2009; Kazis, 2000; Spiro, Rogers, Qian, & Kazis, 2004). Even 

though this scale was originally designed for veterans to assess their general physical and 

mental health condition, it was expanded to be applied for measuring general physical 

and mental health condition of other populations. Eight general physical and mental 

health areas were included in the 12 items: general health perceptions (item 1), physical 

functioning (2a and 2b), role limitations due to physical problem (3a and 3b), role 

limitations due to emotional problems (4a and 4b), bodily pain (item 5), mental health (6a 

and 6c), energy-fatigue (item 6b), and social functioning (item 7) (Iqbal et al.; Spiro et al., 

2004). Two more questions in terms of individual self-reported physical and mental 
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health condition compared to that of one year ago were included in the VR12 scale as 

well, but these two items were not used for scoring. The full version of VR12 (Spiro et al., 

2004) was attached in Appendix E. 

Different Likert scales were used to answer each item. For item 1, 5-point Likert 

scale was applied (1 = excellent, 5 = poor). For item 2a and 2b, a 3-point Likert scale (1 = 

yes limited a lot, 3 = no not limited at all) was used to measure whether people’s physical 

functioning was limited by health condition. For item 3 (a, b) and 4 (a, b), a 5-point 

Likert scale was applied (1 = no none of the time, 5 = yes all of the time). A 5-point 

Likert scale was also used to answer item 5 (1 = not at all, 5 = extremely). A 6-point 

Likert scale (1 = all of the time, 6 = none of the time) and a 5-point Likert scale (1 = all 

of the time, 5 = none of the time) were used to answer item 6 (a-c) and item 7, 

respectively. At last, a same 5-point Likert scale (1 = much better, 5 = much worse) was 

used to answer item 8 and 9. A Spanish version of this scale was also available and 

applied for four Spanish-speaking participants. There were exactly same items in the 

Spanish version of this scale. The same scale with the English version was used to answer 

each item. 

Two scores were calculated from this scale: physical component score (PCS) and 

mental component score (MCS). The PCS score was a measure of an individual’s general 

physical health condition; the MCS measured an individual’s general mental health 

condition. Scoring of VR12 was complicated, which was based on weights derived from 

877,775 respondents in the 1999 Large Health Survey of Veteran enrollees with using 

VR36. The two VR12 scores had to be calculated by Statistical Analysis System (SAS) 
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software Macro program. The SAS Macro program that was used to calculate the PCS 

and MCS scores was attached in Appendix F. 

Analytic Strategy 

 To examine whether there were significant differences on the behavioral and 

psychological outcomes, a longitudinal data set allowed us to conduct growth curve 

analysis through Hierarchical Linear Modeling (HLM) (Raudenbush, Bryk, Cheong, & 

Congdon, 2000), in order to analyze the trajectories of intra-individual change in the 

behavioral and psychological outcomes at the individual and higher (e.g., class) levels. 

This was accomplished by a series of two-level analyses. For instance, to analyze change 

in self-efficacy for diabetes, self-efficacy for diabetes was used as the dependent variable 

at Level 1, and time since the baseline measurement was the independent variable. 

Assuming a linear form of change, the Level 1 equation was: 

Yit = π0i + π1iTimeit +eit,                (1) 

where Yit represented the repeatedly measured self-efficacy for diabetes for individual i at 

time t. To examine between-subject factors as covariates of change, parameters obtained 

from Level 1 (representing the initial status (π0i) and rate of change (increase/decrease), 

π1i, of self-efficacy for diabetes) was entered as dependent variables. For example, age, 

gender, high school, Non-Black Hispanic, Non-Hispanic Black, type of disease, 

household size, and annual household income at baseline were the independent variables 

at Level 2:  

π0i = β00 + β0(age)it+β02(gender)it+β03(high school)it + β04(Non-Black Hispanic)it+ 

β05(Non-Hispanic Black)it+ β06(type of disease)it+ β07(household size)it+ 
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β08(annual income)it+u1i               (2) 

π1i = τ00 + τ0(age)it +τ02(gender)it +τ03(high school)it+τ04(Non-Black Hispanic)it 

+τ05(Non-Hispanic Black)it +τ06(type of disease)it +τ07(household size)it 

+τ08(annual income)it+ u2i                (3) 

 Advantages of using HLM for analyzing longitudinal and nested data had been well 

documented and allowed us to capitalize on the hierarchical structure of the longitudinal 

data set we plan to collect. HLM allowed us to study relations among variables both at 

specific levels and across different levels, and to provide proper parameter estimates and 

standard errors for the hierarchical data. Full information maximum likelihood (FIML) 

estimation method, which had been proven superior to traditional missing data 

procedures such as deletion and single imputation (Feng, Cong, & Silverstein, 2012),was 

used to handle missing data in conducting HLM analysis. 
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CHAPTER III 

RESULTS 

Preliminary Analyses 

 The preliminary analysis results showed that a total of 139 patients participated in the 

Patient Navigator Program, of which 61 were males and 78 females. The mean age of the 

participants was 52.86 years (SD = 11.61), ranging from 22 to 81. More than half (N = 72) 

of the participants categorized themselves as Non-Black Hispanic while 28.8 percent (N 

= 40) identified themselves as Non-Hispanic Black. All the 139 participants spoke either 

English (N = 123) or Spanish (N = 16). Even though some participants spoke both 

English and Spanish, they only identify the main one as their language. As for education 

level, 47 (33.8%) participants received a high school diploma and 32 (23.0%) had some 

high school. There were 22 (15.8%) participants who had some college. About the same 

proportion of participants had only primary education (N = 24) and seven had no formal 

education. Comparatively, a very small percentage of the participants received college 

degrees (N = 4) or post-graduate (N = 3) education. Regarding the socioeconomic status, 

64 out of the 139 participants had an annual income less than $10,000 in the past year, 

with 57 between $10,000 and $19,999, and 12 more than $20,000. The rest of the 

participants (N = 6) refused to report their annual household income. Even though 

participants were enrolled in the program with one major chronic disease, a participant 

could have more than one type of chronic disease at the same time. Of the 139 

participants, 73.4 % (N = 102) were diagnosed with hypertension and 64.0% (N = 89) 

with diabetes. Other chronic diseases that were diagnosed included asthma, depression, 
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chronic obstructive pulmonary disease (COPD), and hyperlipidemia. 

 The descriptive statistics (mean and standard deviation) of the 10 behavioral (i.e., 

self-care for general diet, self-care for specific diet, self-care for exercise, self-care for 

blood sugar testing, self-care for foot) and psychological outcomes (i.e., self-efficacy for 

diabetes, self-efficacy for managing chronic diseases, feeling of depression, general 

physical health condition, and general mental health condition) at each time wave were 

presented in Table 2. At baseline, sixty eight participants completed the Self-Efficacy for 

Diabetes scale. One hundred and seven participants answered the Self-Efficacy for 

Managing Chronic Disease 6-item Scale. One hundred and twenty five participants 

completed the 9-item Patient Health Questionnaire Depression Scale. Seventy three 

participants completed the Summary of Diabetes Self Care Activities. One hundred and 

fourteen participants answered the Veteran Rand 12.   

 The bivariate correlations between dependent variables at each wave of data 

collection were also examined (see Table 3). Significant correlations were observed 

between most behavioral and psychological outcome variables at each wave. The 

dependent variables moderately correlated with each other with correlations ranging from 

0.02 to 0.61. At baseline, the self-efficacy for diabetes was significantly correlated with 

most of the other dependent variables except for self-care for foot (r = .209, ns) and 

general physical health (r = .098, ns). The self-efficacy for managing chronic diseases 

was significantly correlated with other variables except for self-care for specific diet (r 

= .193, p< .05) and self-care for blood sugar testing (r = .190, p< .01). Feeling of 

depression was negatively correlated with self-care for foot (r = -.299, p< .05), general 
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physical health condition (r = -.204, p < .05), and general mental health condition (r = 

-.618, p< .01), whereas the self-care for general diet was significantly correlated with 

self-care for specific diet (r = .487, p< .01), self-care for exercise (r = .284, p< .05), and 

self-care for blood sugar testing (r = .355, p< .01). Self-care for specific diet was 

significantly correlated with self-care for exercise (r = .351, p< .01) and self-care for 

blood sugar testing (r = .339, p< .01). Self-care for exercise was highly correlated with 

self-care for foot (r = .237, p< .05), which was significantly correlated with general 

physical health condition (r = .261, p< .05). 

Hypothesis Testing for the Effect of the Intervention on the 10 Dependent Variables 

 Hypothesis 1, which stated that participants’ behavioral and psychological outcomes 

would show significant improvements after attending the program, was tested using 

growth curve analysis through Hierarchical Linear Modeling (HLM 6.0). The percentage 

of missing data varied by the outcome measure and the wave. The full information 

maximum likelihood (FIML) estimation method was used to handle the missing data, 

which allowed all available data to be included in the analyses. Thus, the valid sample 

size for Level 1 and Level 2 analyses depended on the outcome measure. For example, 

using self-efficacy for managing chronic diseases as the outcome measure, 314 

observations were nested within 107 individual participants, whereas 199 observations 

were nested within 125 individual participants when feeling of depression was used as 

the outcome measure. The results showed both significant and non-significant fixed 

effects and random effects for the dependent variables (see Table 4). 

 Behavioral outcomes--self-care activities for diabetes. As described in the Method 
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chapter, the Summary of Diabetes Self Care Activities Scale included five subscales: Diet, 

Exercise, Blood Sugar Testing, Foot Care, and Smoking. Diet was further categorized 

into general diet and specific diet. The participants’ initial status of self-care for general 

diet did not vary significantly on any of the demographic variables. For the rate of change 

of the self-care for general diet across time, no demographic variables had a significant 

impact, either. However, gender (B = .131, p< .10) had a trend to play a significant effect 

on the self-care for general diet. The level of self-care for general diet increased faster for 

females than for males. 

 For self-care for specific diet, the participant’s age (B = .057, p< .01; B = -.027, 

p< .05, for the intercept and linear slope, respectively), high school education (B = .465, 

p< .05; B = -.417, p< .05, for the intercept and linear slope, respectively), and 

race/ethnicity (B = .428, p< .05; B = -.245, p< .05, for the intercept and linear slope, 

respectively, for Non-Black Hispanic; B = .205, ns; B = -.330, ns, for the intercept and 

linear slope, respectively, for Non-Hispanic Black) all had significant effects on the 

participant’s initial level and the rate of change of self-care for specific diet. In other 

words, a participant who was older tended to have a higher level of self-care for specific 

diet when the program started, but his or her self-care for specific diet level increased 

more slowly with age. In addition, participants with high school education had higher 

initial levels of self-care for specific diet, but the rate of change of their self-care for 

specific diet increased more slowly than those without high school education (see Figure 

2). Compared to White participants, Non-Black Hispanic participants had higher initial 

levels of self-efficacy for specific diet, but their rate of change increased less rapidly than 
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that of White participants. When it came to Non-Hispanic Black participants, there was 

no difference between them and White participants on both the initial level of 

self-efficacy for specific diet and the corresponding rate of change across time. Moreover, 

although gender had a significant effect on the initial level of self-care for specific diet (B 

= .368, p< .05), it only had a trend (B = -.148, p< .10) to play a significant role on the rate 

of change of self-care for specific diet. Females had higher initial levels of self-care for 

specific diet, but their level of self-care for specific diet increased less rapidly than that of 

males (see Figure 3). Last, even though annual household income had no significant 

impact on the initial level of self-care for specific diet, it had a significant contribution (B 

= -.281, p< .05) to the rate of change of self-care for specific diet. Participants with 

family’s annual household income more than $10,000 had a less rapid increase in 

self-care for specific diet than those with annual income less than $10,000. 

 Regarding self-care for exercise, race/ethnicity (B = .554, p< .10, for Non-Black 

Hispanic) had a trend to have a significant effect. Non-Black Hispanic participants had a 

higher initial level of self-care for exercise than White participants, but there was no 

significant difference in the initial level of self-care for exercise between White and 

Non-Hispanic Black (B = .075, ns). For the rate of change of the level of self-care for 

exercise, the participant’s age (B = -.066, p< .01), gender (B = -.697, p< .01), and high 

school education (B = -.610, p< .05) all had significant contributions. For self-care for 

blood sugar testing, Non-Black Hispanic participants had a less rapid increase in the level 

of self-care for blood sugar testing than White participants (B = -.663, p< .05). For 

self-care for foot, high school education (B = -.597, p< .10) and household size (B = -.334, 
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p< .10) both had a trend to significantly predict the initial level of self-care for foot at 

the .10 significance level. Race/ethnicity (B = .261, ns, for Non-Black Hispanic; B = .675, 

p< .10, for Non-Hispanic Black) had a trend to play a significant effect on the rate of 

change of self-care for foot, whereas household size (B = .230, p< .01) and household 

annual income (B = -.269, p< .05) both significantly contributed to the rate of change of 

self-care for foot across time. A participant having more family members living together 

had a lower initial level of self-care for foot, but showed an accelerated increase across 

time. 

 Psychological outcomes.  

 Self-efficacy for diabetes. Even though no demographic variable significantly 

contributed to the initial level of self-efficacy for diabetes when the participant was first 

enrolled in the program, a participant’s age (B = -.049, p< .05) and co-morbidity status 

(i.e., whether the participant has more than one type of chronic disease) (B = -.504, 

p< .05) significantly contributed to the rate of change on his or her self-efficacy for 

diabetes across time. In addition, whether the family’s annual income was more than 

$10,000 (B = .331, p< .10) had a trend to be significant in impacting the rate of change on 

a participant's self-efficacy for diabetes at the .10 significance level. The coefficients 

indicated that the self-efficacy for diabetes increased less rapidly during the study period 

as participants’ ages increased. The self-efficacy for diabetes increased more slowly for 

participants with only one type of chronic disease than participants with co-morbidities. 

Participants whose annual household income was more than $10,000 had an accelerated 

increase in their self-efficacy for diabetes than those with annual income less than 
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$10,000. 

 Self-efficacy for managing chronic diseases. For self-efficacy for managing chronic 

diseases, whether a participant had a co-morbidity (B = .583, p< .05) significantly 

contributed to the initial status of a participant at the time when he or she was enrolled in 

the program. Compared with those who had more than one type of chronic disease, 

participants having only one type of chronic disease had higher initial levels of 

self-efficacy for managing chronic diseases at the time they were enrolled in the program. 

The participant’s gender (B = .226, p< .05), race/ethnicity (B = .335, p< .05, for 

Non-Hispanic Black), household size (B = -.173, p< .05), and annual household income 

level (B = .344, p< .01) all significantly contributed to the rate of change on the 

participant’s self-efficacy for managing chronic diseases across time. However, the 

race/ethnicity of Non-Black Hispanic did not significantly contribute to the self-efficacy 

for managing chronic diseases, but had a trend to play a significant role (B = .210, p< .10, 

for Non-Black Hispanic). More specifically, the self-efficacy for managing chronic 

diseases increased faster for females than for males. There was an accelerated increase in 

the self-efficacy for managing chronic diseases for Non-Black Hispanic and 

Non-Hispanic Black participants compared to White participants. Also, the larger the 

household size was, the less rapid the rate of change in self-efficacy for managing chronic 

diseases was. Finally, participants whose annual household income was more than 

$10,000 had an accelerated increase in self-efficacy for managing chronic diseases 

compared to those with annual income less than $10,000. 

 Feeling of depression. For a participant’s feeling of depression, the participant’s age 
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(B = -.024, p< .05) significantly contributed to his or her feeling of depression at the time 

of enrollment. The older a participant was, the less feeling of depression he or she had. 

Similarly, the education level (B = -.228, p< .10) had a trend to be significant in the initial 

feeling of depression. Compared to those who had less than high school education, a 

participant with high school education had a less feeling of depression when he or she 

was enrolled. As for the rate of change of the feeling of depression across time, only 

gender (B = -.210, p< .05) had a significant effect. Feeling of depression decreased more 

slowly for females than for males. 

 General physical health condition. The participant’s age (B = -.200, p< .05) and 

household size (B = 1.331, p< .05) both significantly contributed to his or her initial 

condition of general physical health, whereas annual household income (B = 2.012, 

p< .10) only had a trend to significantly contribute to the initial general physical health 

condition. In other words, an older participant tended to have a lower initial general 

physical health condition, while a participant living in a large household had a better 

general physical health condition. A participant whose family’s annual household income 

was more than $10,000 also had a better initial general physical health condition. For the 

rate of change of general physical health condition across time, the older participants 

were in age, the more accelerated the increase was (B = .157, p< .10). Meanwhile, the 

participants without co-morbidities had a faster increase in general physical health 

condition than participants who had co-morbidities (B = 1.162, p< .10) while there was a 

similar accelerated increase in general physical health condition for the participants with 

family’s annual household income more than $10,000 compared with those with annual 
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household income less than $10,000 (B = 1.532, p< .01). 

 General mental health condition. As for general mental health condition, the 

participant’s age (B = .233, p< .10) and race/ethnicity (B = 3.249, p< .10, for Non-Black 

Hispanic; B = 1.775, ns, for Non-Hispanic Black) had a trend to play a significant role on 

the initial condition of general mental health while whether a participant has 

co-morbidities (B = 3.428, p< .05) and annual household income level (B = 3.113, p< .05) 

both had significant effects on a participant’s initial status of general mental health. On 

the other hand, the participant’s age (B = -.345, p< .01), gender (B = -2.561, p< .05), and 

his or her co-morbidity status (B = -3.163, p< .01) significantly contributed to the rate of 

change of his or her general mental health condition across time. In other words, an older 

participant had a better general mental health condition when he or she was enrolled, but 

it increased less rapidly than that of the younger participants. Similarly, the participants 

with only one type of chronic disease had a better initial general mental health condition 

than participants with co-morbidities, but the rate of change of their general mental health 

condition declined across time. When it came to race/ethnicity, while Non-Black 

Hispanic participants had a better general mental health condition than White participants 

at the beginning of the program, there was no significant difference in the rates of change 

of their general mental health condition during the program.  
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Table 1 

Demographic Characteristics of the Current Program Sample at Baseline (N = 139) 

Characteristic Value 
Age, years, mean ± SD 52.86 ± 11.61 
Sex, n (%)  

Male 61 (43.9%) 
Female 78 (56.1%) 

Language, n (%)  
English 123 (88.5%) 
Spanish 16 (11.5%) 

Race/Ethnicity, n (%)  
NonHispanicNonBlack (White) 27 (19.4%) 
Non-Black Hispanic  72 (51.8%) 
Non-Hispanic Black  40 (28.8) 

Education, n (%)  
No formal education 7 (5.0%) 
Primary education only 24 (17.3%) 
Some high school/secondary education 32 (23.0%) 
High school/GED/other secondary education 47 (33.8%) 
Some college/other post-secondary education 22 (15.8%) 
College/post-secondary education 4 (2.9%) 
Post-college/graduate school 3 (2.2%) 

Income, n (%)  
Less than $10,000 64 (46.0%) 
$10,000 to $19,999 57 (41.0%) 
$20,000 to $29,999 8 (5.8%) 
$30,000 to $39,999 1 (.7%) 
$40,000 to $49,999 1 (.7%) 
$50,000 or more 2 (1.4%) 

Medication, n (%)  
Diabetes, diagnosed 89 (64.0%) 
Hypertension, diagnosed 102 (73.4%) 
Asthma, diagnosed 26 (18.7%) 
Depression 26 (18.7%) 
Other, COPD 17 (12.2%) 
Obesity 14 (10.1%) 
Hyperlipidemia 11 (7.9%) 
CHF, diagnosed 8 (5.8) 

Household size, mean ± SD 2.91 ± 1.67 
Note. SD = Standard Deviation; COPD = Chronic Obstructive Pulmonary Disease; CHF 

= Congestive Heart Failure. 
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Table 2 

Mean and Standard Deviation of Behavioral and Psychological Outcomes at Each Time 

Wave 

 Baseline Wave II Wave III Wave IV 

SED 
M±SD 

(N) 

6.21±2.12 
(68) 

7.54±1.28 
(36) 

8.25±1.08 
(11) 

6.33±3.22 
(3) 

SEMCD 
M±SD 

(N) 

6.33±2.45 
(107) 

6.90±2.17 
(56) 

7.78±1.77 
(25) 

6.67±2.54 
(5) 

Depression 
Feeling 
M±SD 

(N) 

2.22±1.25 
(125) 

1.68±.98 
(28) 

2.50±1.22 
(6)  

SDSCA 
M±SD 

(N) 

Gen_Diet 3.83±2.35 
(73) 

5.01±1.83 
(36) 

5.59±1.39 
(11) 

6.00±1.41 
(2) 

Spc_Diet 3.61±1.67 
(73) 

4.43±1.61 
(36) 

4.36±1.16 
(11) 

5.25±1.06 
(2) 

Exercise 2.97±2.25 
(73) 

3.11±2.30 
(36) 

2.86±2.38 
(11) 

2.50±3.54 
(2) 

BST 3.92±2.95 
(73) 

4.90±2.63 
(36) 

4.55±2.66 
(11) 

50±.71 
(2) 

Foot Care 4.75±2.51 
(73) 

5.49±1.81 
(36) 

5.68±1.42 
(11) 

7.00±.00 
(2) 

     
VR12 
M±SD 

(N) 

PCS 32.13±11.94 
(114) 

34.34±11.83 
(35) 

22.66 
(1) 

 

MCS 40.39±15.31 
(114) 

48.84±14.16 
(35) 

31.85 
(1) 

 

Note. SED = Self-Efficacy for Diabetes; SEMCD = Self-Efficacy for Chronic Diseases; 

SDSCA = Summary of Diabetes Self Care Activities Scale; Gen_Diet = General Diet; 

Spc_Diet = Specific Diet; BST = Blood Sugar Testing; VR12 = Veteran Rand 12; PCS = 

Physical Component Score; MCS = Mental Component Score. 
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Table 3 

Pearson Correlation (r) between Dependent Variables within Each Time Wave 
Variable 1 Variable 2 Baseline 

r (N) 
Wave II 

r (N) 
Wave III 

r (N) 
Wave IV 

r (N) 
SED SEMCD .573** (65) .597** (33) .722* (10) .969 (3) 

Depression 
Feeling -.403** (67) -.440 (16) 1.000**(2)  

General Diet 
Specific Diet 
Exercise 
BST 
Foot Care 

.484** (67) .470** (35) .301 (10) 1.000** (2) 

.271* (67) .115 (35) .232 (10) 1.000** (2) 

.513** (67) .377* (35) .387 (10) 1.000** (2) 

.346** (67) .364* (35) -.435 (10) 1.000** (2) 

.209 (67) .195 (35) -.441 (10) .c(2) 
PCS 
MCS 

.098 (58) .526* (19) .c(0)  

.300* (58) .632** (19) .c(0)  
SEMCD Depression 

Feeling -.608** (106) -.480* (27) -.734 (4)  

General Diet 
Specific Diet 
Exercise 
BST 
Foot Care 

.307* (65) .319 (32) .560 (10) 1.000** (2) 

.193 (65) .266 (32) .039 (10) 1.000** (2) 

.355** (65) .254 (32) .039 (10) 1.000** (2) 

.190 (65) .165 (32) -.274 (10) 1.000** (2) 

.265* (65) .065 (32) -.445 (10) .c(2) 
PCS 
MCS 

.439** (95) .535** (30) .c(0)  

.481** (95) .636** (30) .c(0)  
Depression 
Feeling 

General Diet 
Specific Diet 
Exercise 
BST 
Foot Care 

-.172 (72) -.316 (15) -1.000**(2)  
-.090 (72) .311 (15) 1.000**(2)  
-.202(72) -.092 (15) 1.000**(2)  
-.039 (72) -.052 (15) 1.000**(2)  
-.299* (72) -.088 (15) .c(2)  

PCS 
MCS 

-.204* (107) -.269 (21) .c(0)  
-.618** (107) -.247 (21) .c(0)  

General 
Diet 

Specific Diet 
Exercise 
BST 
Foot Care 

.487** (73) .308 (36) -.161(11) 1.000** (2) 

.284* (73) .221 (36) -.169 (11) 1.000** (2) 

.355** (73) .289 (36) .053 (11) 1.000** (2) 

.099 (73) .032 (36) .105 (11) .c(2) 
PCS 
MCS 

-.124 (63) -.072 (18) .c(0)  
.100 (63) .028 (18) .c(0)  

Specific 
Diet 

Exercise 
BST 
Foot Care 

.351** (73) .322 (36) .237 (11) 1.000** (2) 

.339** (73) -.145 (36) -.151 (11) 1.000** (2) 

.218 (73) .019 (36) -.044 (11) .c(2) 
PCS 
MCS 

-.065 (63) -.094 (18) .c(0)  
.083 (63) .205 (18) .c(0)  

Exercise BST 
Foot Care 

.221 (73) .233 (36) .187 (11) 1.000** (2) 

.237* (73) .233 (36) -.185 (11) .c(2) 
PCS 
MCS 

.022(63) .399 (18) .c(0)  

.241 (63) .565* (18) .c(0)  
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Table 3. Continued 
 
BST Foot Care .157 (73) .256 (36) .196 (11) .c(2) 

PCS 
MCS 

-.095 (63) .107 (18) .c(0)  
.019 (63) .301 (18) .c(0)  

Foot Care PCS 
MCS 

.261* (63) .064 (18) .c(0)  

.207 (63) .048 (18) .c(0)  
PCS MCS .046 (114) .426* (35) .c(1)  

Note. SED = Self-Efficacy for Diabetes; SEMCD = Self-Efficacy for Chronic Diseases; 

BST = Blood Sugar Testing; PCS = Physical Component Score; MCS = Mental 

Component Score. 

* p< .05. ** p< .01. c = cannot be computed because at least one of the variables is 

constant. 
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Table 4 

Level 2 Predictors of Behavioral and Psychological Outcome Variables (N = 139) 

 
Source of Report SED SEMCD Depression 

Feeling 
VR12 

PCS MCS 
Fixed effects      
  Intercept      
    Age 0.028 0.019 -0.024* -0.200* 0.233 +  
    Gender -0.060 0.293 -0.008 1.176 0.802 
    HS 0.165 0.105 -0.228 +  -0.846 1.441 
    Race/ethnicity      

    NBHispanic -0.061 -0.079 -0.172 -0.481 3.249 +  
  NHBlack -0.212 -0.345 0.014 -1.261 1.775 

    MD 0.474 0.583* -0.135 -0.706 3.428* 
    HHsize -0.153 0.227 0.016 1.331* 0.118 
    Income -0.219 0.113 -0.184 2.012 +  3.113* 
    Constant 6.544** 6.485** 2.183** 31.066** 42.929** 
  Linear slope      
    Age -0.049* -0.000 -0.007 0.157 +  -0.345** 
    Gender -0.033 0.226* -0.210* 0.637 -2.561* 
    HS -0.072 0.006 0.077 -0.435 -0.569 
    Race/ethnicity      
      NBHispanic -0.014 0.210 +  0.030 0.667 -0.928 
      NHBlack -0.107 0.335* -0.015 0.034 -0.358 
    MD -0.504* 0.049 -0.054 1.162 +  -3.163** 
    HHsize 0.018 -0.173* 0.041 -0.440 0.053 
    Income 0.331 +  0.344** -0.091 1.532** -0.020 
    Constant 0.150 0.277* -0.077 0.201 1.445 
Random effects      
  Intercept      
    Variance 2.682 3.864 0.831 95.097 122.164 
    Chi-square 90.153** 186.549** 58.026** 147.164** 62.016** 
    Df 28 48 19 26 26 
  Linear slope      
    Variance 0.372 0.059 0.043 0.402 10.878 
    Chi-square 48.012* 66.637* 37.575** 36.169 +  43.770* 
    Df 28 48 19 26 26 

 
 
 

Source of Report 
SDSCA 

Gen_Diet Spc_Diet Exercise BST Foot Care 
Fixed effects      
  Intercept      
    Age 0.035 0.057** 0.028 0.044 0.016 
    Gender 0.117 0.368* 0.394 -0.312 0.190 
    HS 0.159 0.465* 0.066 0.066  
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Table 4. Continued     

    Race/ethnicity      
      NBHispanic -0.090 0.428* 0.554 +  0.353 -0.265 

    NHBlack -0.385 0.205 0.075 0.340 -0.587 
    MD 0.176 -0.134 0.436 0.159 -0.442 
    HHsize -0.189 0.109 -0.131 -0.088 -0.334 +  
    Income 0.061 0.285 0.028 -0.461 0.419 
    Constant 3.890** 3.545** 3.109** 4.493** 4.334** 
  Linear slope      
    Age 0.015 -0.027* -0.066** 0.005 0.001 
    Gender 0.131 +  -0.148 +  -0.697** 0.170 0.103 
    HS 0.310 -0.417* -0.610* -0.398 0.152 
    Race/ethnicity      
      NBHispanic 0.097 -0.245* -0.329 -0.663* 0.261 
      NHBlack -0.028 -0.330 -0.434 -0.158 0.675 +  
    MD -0.099 0.189 -0.063 0.305 0.051 
    HHsize 0.110 -0.091 -0.135 0.016 0.230** 
    Income 0.092 -0.281* -0.168 -0.020 -0.269* 
    Constant 0.077 0.482 +  0.298 0.637 0.822* 
Random effects      
  Intercept      
    Variance 3.214 1.135 2.510 1.972 3.560 
    Chi-square 105.203** 96.48** 91.408** 55.343** 116.370** 
    Df 27 27 27 27 27 
  Linear slope      
    Variance 0.210 0.015 0.451 0.012 0.237 
    Chi-square 43.715* 39.95 +  66.957** 39.983 +  43.223* 
    Df 27 27 27 27 27 

Note. HS = High School; NBHispanic = Non-Black Hispanic; NHBlack = Non-Hispanic 

Black; MD = Multiple Disease; HHsize = Household Size; SED = Self-Efficacy for 

Diabetes; SEMCD = Self-Efficacy for Chronic Diseases; SDSCA = Summary of Diabetes 

Self Care Activities Scale; Gen_Diet = General Diet; Spc_Diet = Specific Diet; BST = 

Blood Sugar Testing; VR12 = Veteran Rand 12; PCS = Physical Component Score; MCS 

= Mental Component Score; Df = Degree of Freedom. 

*p< .05. **p<.01. + p< .10.  
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Figure 2. The self-care for specific diet by participants’ education level. One time unit = 

3 Months. 

 

Figure 3. The self-care for specific diet by participants’ gender. One time unit = 3 

Months. 
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CHAPTER IV 

DISCUSSION 

 Growth curve analysis through Hierarchical Linear Modeling (HLM) was applied in 

this current study to examine the effectiveness of the Patient Navigator Program (PNP). 

The current study explored the research question of whether the interventions were 

effective for improving participants’ behavioral outcomes (i.e., self-care for diabetes) and 

psychological outcomes (i.e., self-efficacy for diabetes, self-efficacy for managing 

chronic diseases, feeling of depression, general physical health condition, and general 

mental health condition). The hypothesis stating that participants’ behavioral and 

psychological outcomes would show significant improvements after attending the 

program was tested. The hierarchical linear modeling developed in the current study 

partially supported the hypothesis at the .05 significance level. The self-efficacy for 

managing chronic diseases (B = .277, p< .05) and self-care for foot (B = .822, p< .05) all 

showed significant improvements across time. Self-care for specific diet (B = .482, p< .10) 

had a trend to significantly improve across time at the .10 significance level. 

Empirical Evidence Supporting the Transformation for Health Framework 

 Multiple levels. The effectiveness of the Patient Navigator Program was well 

supported by our findings. These findings could be traced back to a main concept of the 

TFH Framework: multi-level. As described in the first chapter, the TFH Framework was 

a multi-level framework that could be applied in the individual level, family level, 

community level, and society level (Esperat et al., 2008). The program was implemented 

by community health workers through providing family visits and serving as liaison 

between program participants and their health care providers. The community health 
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workers visited the family to deliver health education about acquisition of self-efficacy, 

which applied the TFH Framework on an individual level. The CHWs also identified 

program needed resources such as food vouchers and bus passes, and played the role of 

connection between program participants and community organizations. This role of 

CHWs applied the TFH Framework on a community level. Therefore, the findings well 

testified the multi-level design of the program, which in turn, supported the concept of 

multi-level in the TFH Framework. 

 Multiple phases. Significant improvements were not shown on all the behavioral 

outcome variables. One possible explanation was that participants were in different 

transition phases. The TFH Framework described the health behavior transformation 

process in five transitional phases (i.e., pre-consciousness, cognition phase, intention 

phase, action control phase, and outcome phase) (Esperat et al., 2008). People in 

different stages had different levels of knowledge and attitudes toward change their 

unhealthy behaviors. Participants of the PNP were in different phases when they were 

enrolled in the program. Their rates of changing unhealthy behaviors were different after 

participation. The behavioral and psychological outcomes were in different levels when 

the data were collected. Therefore, the non-significant findings were likely because 

participants’ health statuses were still in an early phase and the rate of changing 

unhealthy behaviors was relatively low. 

Discussion for Findings of Current Study 

 Behavioral outcomes.  

 Self-care for foot. The self-care for foot had a significant improvement across time. 

For self-care for foot, whether a participant had high school education and the family’s 
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household size both had a trend to significantly predict the initial level of self-care for 

foot. The participant’s household size, and family’s annual household income level 

significantly contributed to the rate of change on self-care for foot, whereas the 

race/ethnicity (Non-Hispanic Black in particular) had a trend to significantly impact the 

rate of change on self-care for foot at the .10 significance level. The participant living in a 

big family had an accelerated increase of self-care for foot, which could be explained that 

the participant living in a big family received more support from other family members.   

 Self-care for specific diet. Self-care for specific diet had a trend to significantly 

improve across time at the .10 significance level. For self-care for specific diet, a 

participant’s age, whether the participant had high school education, family’s annual 

household, and race/ethnicity (Non-Black Hispanic in particular) significantly 

contributed to the rate of change on self-care for specific diet. The gender had a trend to 

significantly contribute to the rate of change on self-care for specific diet. The specific 

diet measured in the Summary of Diabetes Self-Care Activities included fruits, vegetables, 

and high fat foods (such as red meat and full fat dairy products) (Toobert et al., 2000). As 

age increased, the digestive system and metabolism of older participants slowed down. 

The older participants were likely to have fewer intakes of red meat or full-fat dairy 

products, which slowed down the rate of change on self-care for specific diet of older 

participants. The finding also showed that participants with high school education had the 

rate of change decline across time. The participants who had high school education 

learned about knowledge of self-care for diabetes from the perspective on diet at school. 

Their eating habits were likely to follow what they learned from school in a healthier way. 

The participants without high school education might have less healthy diet knowledge 
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than participants with high school education. The program intervention delivering health 

eating knowledge was likely to largely increase the specific eating habits of participants 

without high school education because they had the most to learn.  

 Psychological outcomes.  

 Self-efficacy for managing chronic diseases. The self-efficacy for managing chronic 

diseases had a significant improvement across time. A participant’s gender, race/ethnicity 

(Non-Hispanic Black), household size, and family’s annual household income 

significantly contributed to the rate of change on self-efficacy for managing chronic 

diseases. The race/ethnicity of Non-Black Hispanic had a trend to play a significant effect 

on the rate of change on self-efficacy for managing chronic diseases at the .10 

significance level. That females had accelerated increase on the rate of change compared 

to males is possibly because women were more careful and cautious than men on most 

daily issues involving control of chronic diseases. Women were more likely to have faster 

increase on self-efficacy for chronic diseases than males because women were likely to 

put more attention on the management of chronic diseases. A Non-Black Hispanic or 

Non-Hispanic Black participant had a little bit higher increase on the rate of change of 

self-efficacy for managing chronic diseases compared with a White participant. The rate 

of change of self-efficacy for managing chronic diseases increased faster for Hispanic 

and Black participants because there were more spaces for them to enhance their 

self-efficacy for managing chronic diseases once they acquired the knowledge of 

controlling chronic diseases. One finding showed that participants living with more 

family members had less rapid increase on the rate of change of self-efficacy for 

managing chronic diseases. The decline on the rate of change of self-efficacy for 
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managing chronic diseases was likely because the more family members living together, 

the more family issues the participant needed to take care of. The participant was more 

likely to be less concerned about the control of the chronic diseases he or she had. It 

further influenced the participant’s ability and confidence on preventing negative issues 

caused by chronic diseases.  

 Effects of self-efficacy for managing chronic diseases. The results of HLM showed 

significant improvements across time on self-efficacy for managing chronic diseases and 

self-care for foot. At the same time, self-care for specific diet showed a trend of 

improvement across time at the .10 significance level. In order to understand the 

relationship between the three variables that showed significant improvements over time, 

two other HLM were conducted with the psychological variable, self-efficacy for 

managing chronic diseases, as the time-varying predictor while two diabetes self-care 

activities were used as the outcome variables, respectively. The results showed that the 

improvement of self-efficacy for managing chronic diseases was not a significant 

time-varying predictor of improvement of self-care for foot at the .05 significance level 

(B = .237, ns). However, significant effects of improvement of self-efficacy for managing 

chronic diseases were found in the improvement of self-care for specific diet (B = .350, p 

= .011).  

 First, the results showed that the improvement of self-efficacy for managing chronic 

diseases did not play a significant role in the improvement of self-care for foot at the .05 

significance level with a p = .088. This was possibly because the self-care for foot lacked 

attention on its effects on the control of diabetes. Even though participants' self-efficacy 

for managing chronic diseases improved over time, it was not the main reason a 
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participant cared for feet. In other word, the improvement of self-efficacy for managing 

chronic diseases may lead to significant improvements on other behaviors related to 

control of chronic diseases but not on self-care for foot.  Second, the results also showed 

that the improvement of self-efficacy for managing chronic diseases had a significant 

influence on the improvement of self-care for specific diet. The reason was not hard to 

explain. The control of intake of vegetables and high fat foods is an important element in 

the control of diabetes. Participants who had strong self-efficacy for managing chronic 

diseases were likely to put more attentions on the self-care for specific diet. In other word, 

the level of self-efficacy for managing chronic diseases was a determinant in the 

improvement of self-care for specific diet. 

Strengths and Limitations of the Program 

 The Patient Navigator Program had several strengths. First, the program was 

developed based on a multi-level stage framework (i.e., the Transformation for Health 

Framework). The multi-stage concept was helpful for conducting a program more 

effectively (Glanz & NCI, 2005). For example, as discussed in the previous section, the 

PNP was implemented by CHWs in both individual and community level. Second, the 

use of CHWs to deliver health education was an effective intervention. Previous research 

(Fedder et al., 2003; Han et al., 2007; Valen et al., 2012) used CHWs to deliver 

intervention for chronic diseases such as hypertension (Brownstein et al., 2007; Han et al., 

2007) and diabetes (Walton, Snead, Collinsworth, & Schmidt, 2012). The use of CHWs 

in the health prevention programs was well supported as well (Brown et al., 2012). In the 

current study, the PNP used trained and certified CHWs to implement the intervention 

process. Findings of the current study supported the effectiveness of using CHWs in the 
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PNP. 

 Limitations of the PNP also existed. For example, the program was implemented by 

CHWs. They delivered questionnaires to participants during family visits. However, 

problems appeared when data were cleaned. For example, there were two patients using 

the same ID filling the questionnaires. Some participants bubbled the date incorrectly. 

These tiny problems increased the time spent on the data checking. Researchers had to go 

back and check the hardcopy of questionnaires one by one, so that these problems were 

corrected. 

Trend for Future Program 

 Significant improvements were found on some behavioral outcome variables, but not 

all behavioral outcome variables showed significant improvements. Similarly, significant 

improvements were shown on only one psychological variable. However, even though 

not significant, other behavioral outcomes and psychological outcomes showed a trend of 

increase. This was likely caused by the budget limit and time constraint of the program. 

Chronic diseases are long-term and incurable diseases (CMCD, 2011). People with 

chronic diseases will have them the rest of their lives. However, the Patient Navigator 

Program was only a two-year intervention program with limited funding. Community 

health workers visited the families once a month from the third month. It was hard to 

change the life habits of the participants in such a short time with a limited number of 

family visits. More frequent family visits and longer time of intervention were suggested 

for future programs, if funding allowed. 

Strengths and Limitations of the Current Study 

 This study had several strengths. The first strength was the high quality of data. 
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Because of the small problems of questionnaires discussed in previous section, the 

researcher checked the hardcopy of all the questionnaires one by one to make sure all the 

IDs, dates, and participants’ answers were correctly entered. Even though it took a lot of 

time to check the data, the high quality of data made the later work easier. The results of 

analysis were more reliable. Second, the growth curve analysis through Hierarchical 

Linear Modeling was applied in the current study. The program lasted for two years. It 

was planned to collect participants’ behavioral and psychological outcomes every three 

months. Therefore, the data were longitudinal data. The growth curve analysis through 

Hierarchical Linear Modeling was applied to analyze the trajectories of intra-individual 

change in participants’ behavioral and psychological outcomes across time, which could 

more clearly describe how participants’ behavioral and psychological outcomes changed 

during the program (Raudenbush et al., 2000). 

 In addition to the strengths, this study had some limitations as well. One limitation 

was caused by missing data. The original plan of this study was to explore four research 

questions: 1. whether significant improvements existed on the participants’ behavioral 

outcomes during the program; 2. whether significant improvements existed on the 

participants’ psychological outcomes during the program; 3. whether significant 

improvements existed on the participants’ clinical outcomes during the program; 4. 

whether a significant association existed between changes in clinical outcomes and that 

of behavioral and psychological outcomes. However, many dates of participants doing 

clinical testing were missing because of the unclear instructions for data entering from 

the medical recording system that the clinical center used. The clinical testing dates were 

necessary for creating a level 1 dataset that was used in the HLM. Considering the large 
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proportion of missing data on clinical outcomes and the time constraint of this study, the 

current study only included data related to participants’ behavioral and psychological 

outcomes. In other words, the last two research questions were taken away from the 

current study. This study only explored whether there were significant improvements on 

participants’ behavioral outcomes and psychological outcomes during the program. 

Trend for Future Study 

 As discussed in the previous section, because of the limited data on participants’ 

clinical outcomes, the current study only explored the improvements on participants’ 

behavioral outcomes and psychological outcomes during the program. The results by 

using hierarchical linear modeling showed that there were significant improvements on 

two behavioral outcomes (i.e., self-care for foot, self-care for specific diet) and one 

psychological outcome (i.e., self-efficacy for managing chronic diseases). However, 

omission of clinical outcomes does not imply that they are not important. On the contrary, 

understanding how clinical outcomes varied during the program helped researchers to 

better evaluate the effectiveness of the program. The community health workers who 

were involved in the intervention of the program were asked to double check the medical 

records of each participant so that the missing data caused by unclear instructions and 

human errors could be avoided. Therefore, the two research questions that were taken 

away from the current study could be explored in future study.  

Implications of Findings on the TFH Framework 

 Overall, the findings of the current study supported the effectiveness of the Patient 

Navigator Program. The findings supported the effectiveness of using CHWs to deliver 

health education. It could be continued to be used in the design of similar programs in the 
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future. Second, the intervention design/curriculums were found to be effective as well. 

Similar intervention curriculums could also be applied in other health-related programs. 
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APPENDIX F 

PROGRAM CALCUATING THE PCS AND MCS SCORES 

%macro words(string); 
  %local count word; 
  %let count=1; 
  %let word=%qscan(&string, &count, %str( )); 
  %do %while(&word ne); 
    %let count=%eval(&count+1); 
    %let word=%qscan(&string, &count, %str( )); 
  %end; 
  %eval(&count-1) 
%mend words; 
%macro numobs(dsn); 
  %global num; 
  data _null_; 
  if 0 then set &dsn nobs=count; 
  call symput('num', left(put(count, 8.))); 
  stop; run; 
%mend numobs; 
%macro listgen(dsn); 
  proc sort data=pbgh.&coeff; 
      by key; 
  run;   
  %global vlist; 
  proc contents data=pbgh.&dsn noprint out=temp2;   
  %numobs(temp2); 
  %let nobs=&num; 
  %let vlist=; 
  data _null_; 
     set temp2; 
  call symput('mv'||left(put(_n_,2.)), name); 
     run;   
  %do i=1 %to &nobs;   
         %let aa=&&mv&i;  
      %if %trim(%lowcase(&aa)) ne key and %trim(%lowcase(&aa)) ne rsquare  
                  and %trim(%lowcase(&aa)) ne cons %then              
                                %let vlist=&vlist &aa;         
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  %end; 
  %put ***variable list in coefficient dataset is &vlist***; 
%mend listgen; 
%macro creatkey(vari,nk,posi); 
   data temp1; 
     set temp1; 
  if &vari=. then KEY=KEY+2**(&nk-&posi) ; 
  run; 
%mend creatkey; 
%macro renvar(ilist,nn); 
   rename=(  
       %do i=1 %to &nn; 
    %let wordi=%scan(&ilist, &i); 
    &wordi= a&i 
    %end; 
    ) 
%mend renvar; 
%macro scale(sname,coeff,ilist,mergekey); 
  %listgen(&coeff); 
  %let nvar=%words(&vlist); 
  %let n=%words(&ilist); 
  %if &n ne &nvar %then %put ****Wrong number of items specified********; 
  %let nkeys=%eval(2**&n-1); 
  %do i=1 %to &n; 
     %let wordi=%qscan(&ilist,&i);      
     %creatkey(&wordi,&n,&i); 
 %end;        
 proc sort data=temp1; 
   by key; 
 run; 
 data temp ; 
   set pbgh.&coeff (%renvar(&ilist,&n));      
 run; 
 proc sort data=temp; 
   by key; 
 run; 
 data all; 
    merge temp1 temp; 
    by key; 
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        if &mergekey=. then delete; 
 run; 
 data all; 
    set all; 
     &sname=cons; 
        %do i=1 %to &n;  
              %let wordi=%qscan(&ilist,&i); 
     %let ai=a&i; 
                        if &wordi=. then &wordi=0; 
      &sname=&sname+&ai*&wordi; 
        %end; 
  run; 
 
  data all; 
    set all (keep=&mergekey &sname); 
  run; 
  proc sort data=one; 
    by &mergekey; 
  run; 
  proc sort data=all; 
   by &mergekey; 
 run; 
  data one; 
    merge one all; 
 by &mergekey; 
  run; 
   data temp1; 
     set one; 
   run; 
%mend scale; 
/*******************************************************************/ 
/* This program is the main program which calls in the scale macros       **/ 
/* to compute the scales                                             **/ 
/* The macro 'scale' is invoked by providing 3 arguments                  **/ 
/*       1) the scale name that will be calculated                        **/ 
/*       2) the name of the coefficient data set. This dataset is            **/ 
/*          provided by THI and should be stored in the directory         **/ 
/*          specified by libname command on the top of the main program   **/ 
/*       3) the item list. This should be the same list of the variables      **/ 
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/*          that are in coefficient dataset, except cons, KEY and rsquare.   **/ 
/*          The order of the variables should be the exactly the same as   **/ 
/*          how it appears in the coefficient dataset. This is very          **/ 
/*          important since the macros will rely on the order of this list  **/ 
/*          to calculate the correct key in main dataset to merge with    **/ 
/*          coefficient dataset. Incorrect order of variable in this list      **/ 
/*          will result wrong KEY value in main dataset and hence the    **/ 
/*          incorrect imputations.                                 **/ 
/*      4) the mergekey created in main program.                      **/     
/*******************************************************************/ 
/******************************************************************/ 
/* 1. Provide the path of SF12 data file and four coefficients files:            **/ 
/*    pcs90_vr12_mar14_native_mail, mcs90_vr12_mar14_native_mail,    **/ 
/*    pcs90_vr12_mar14_native_phone, mcs90_vr12_mar14_native_phone,   **/ 
/* 2. provide the path of scale.sas file that includes macro scale               **/ 
/******************************************************************/ 
LIBNAME pbgh 'E:\PN database\VR12 Imputation'; 
%INCLUDE 'E:\PN database\VR12 Imputation\scale.sas'; 
/******************************************************************/ 
/*  Input dataset has to include Survey Disposition Code, HICNUM variable   **/ 
/*  and SF12 items with following variable names:               **/     
/*  GH1 PF02 PF04 VRP2 VRP3 VRE2 VRE3 BP2 MH3 VT2 MH4 SF2     **/ 
/*  This data step transforms SF12 items into scales of 0-100 points          **/ 
/******************************************************************/ 
DATA SF12data;  
 SET pbgh.SF12data; 
 IF GH1=1 THEN gh1x=100; 
 IF GH1=2 THEN gh1x=85 ; 
 IF GH1=3 THEN gh1x=60;  
 IF GH1=4 THEN gh1x=35 ; 
 IF GH1=5 THEN gh1x=0; 
 pf02x = (PF02-1)*50; 
 pf04x = (PF04-1)*50; 
 rp2x = (5-VRP2)*25; 
 rp3x = (5-VRP4)*25; 
 re2x = (5-VRE2)*25; 
 re3x = (5-VRE3)*25; 
 bp2x = (5-BP2)*25; 
 mh3x = (6-MH3)*20; 

90 



 Texas Tech University, Yihua Wang, May 2013 

 vt2x = (6-VT2)*20; 
 mh4x = (MH4-1)*20; 
 sf2x = (5-SF2)*25 ;   
RUN;  
/*******************************************************************/ 
/*  Confirm that above data step were performed correctly                 **/ 
/*  The correlation coefficients for the x variables are all positive            **/ 
/*  and each variable spans a 0-100 range                               **/ 
/********************************************************************/ 
PROC CORR DATA=SF12data;  
 VAR gh1x pf02x pf04x rp2x rp3x re2x re3x bp2x mh3x vt2x mh4x sf2x; 
RUN; 
/********************************************************************/ 
/*  Impute the scores for the telephone survey patients. Our patients were all  **/ 
/*  visited in person, so I use the following code for our data.                **/ 
/*  Please specify in the following data step the survey dataset                **/ 
/*  that contains the items to be scaled                                  **/ 
/********************************************************************/ 
DATA one; SET SF12data; *if substr(srvdisp,1,1)="T" and srvmode ^= "MT"; 
     key=0; 
     mergekey=_n_; 
RUN; 
 
DATA temp1; SET one; 
RUN; 
%scale(PCS12, pcs90_vr12_mar14_native_phone, 
  gh1x pf02x pf04x rp2x rp3x re2x re3x bp2x mh3x vt2x mh4x sf2x, mergekey); 
%scale(MCS12, mcs90_vr12_mar14_native_phone, 
  gh1x pf02x pf04x rp2x rp3x re2x re3x bp2x mh3x vt2x mh4x sf2x, mergekey); 
/********************************************************************/ 
/* Create imputation status variables IMPUTE_P and IMPUTE_M    **/ 
/* IMPUTE_P = 1 - Yes, PCS is imputed;                 **/ 
/*            0 - No, PCS is Not imputed;           **/ 
/*            . - PCS is not imputable.                             **/ 
/********************************************************************/ 
DATA One_Phone; 
 SET One_phone ; 
   M=NMISS(OF gh1x pf02x pf04x rp2x rp3x re2x re3x bp2x mh3x vt2x mh4x 

sf2x); 
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 IF M=0 THEN DO; IMPUTE_P = 0; IMPUTE_M = 0; END; 
 IF M>0 and PCS12 ^=. THEN IMPUTE_P = 1;  
 IF M>0 and MCS12 ^=. THEN IMPUTE_M = 1;  
  LABEL IMPUTE_P = 'PCS imputed? (1=yes)' IMPUTE_M = 'MCS imputed? 

(1=yes)'; 
 DROP m; 
RUN; 
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