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Abstract

A descriptive study using between-methods triangulation was conducted to explore perceptions of vigor in heart failure and the role that planned exercise played in these perceptions. Fifty-four people with heart failure were surveyed about perceived health, mental health, physical functioning, and vigor. Average energy expenditure in planned exercise, ventricular function, and exercise tolerance was also measured. A subgroup of 12 provided linguistic data about vigor. Triangulated analysis uncovered the importance of the person-environment interaction to vigor perceptions in heart failure and lent support to the inclusion of this phenomenon as a cornerstone of the nursing paradigm.


  The relationship between environment and health has been a conceptual cornerstone of the nursing paradigm. [1-3] Likewise, a link between energy exchange and the actualization of human potential has been central to many conceptualizations of health. [4-7] This article reports the results of a study that sought to describe the relationships between perceptions of vigor and health in people with heart failure. Quantitative results supported a link between perceptions of vigor and perceived health, as well as an association between energy exchange and vigor via exercise. Triangulation with qualitative themes of bidirectional associations between vigor perceptions and a variety of person-environment interactions further revealed the importance of the environment in chronic heart failure. This study provides evidence for the impact of the environment in defining health for chronic illness populations.
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  BACKGROUND AND SIGNIFICANCE

  Despite a 24.5 percent drop in deaths from all heart disease between 1982 and 1992, the incidence of heart failure more than doubled. [8] It is estimated that 1 percent to 2 percent of the adult population of the United States, or 2 to 3 million people, have heart failure. [9] In 1992 the illness accounted for 822,000 hospitalizations and 39,000 deaths. It is estimated that $10 billion per year is spent to manage heart failure. [9] Pharmacologic therapy remains the predominant intervention to achieve the priority treatment goal of maximizing function through control of signs and symptoms. [10] Nonpharmacologic approaches outside of heart transplantation include dietary restrictions, anxiety reduction, and physical activity. [11]
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  Exercise training in heart failure

  A shift in thinking about rest vs activity prescription for chronic heart failure has evolved over the past two decades. Once contraindicated, exercise training is now recommended therapy for most individuals with moderate to severe heart failure. [12-15] The activity intolerance associated with chronic heart failure is suspected to be caused primarily by skeletal muscle fatigue. [16] The muscle fatigue is thought to be due to peripheral abnormalities associated with heart failure pathology, which have been shown to be partially reversible after physical training. [17] In most studies of exercise and heart failure, physiologic variables have been targeted as treatment outcomes. A review of the literature revealed a gap in studies of outcomes of exercise training in heart failure based on subjective data.

  The increasing incidence of heart failure has created a challenge for health care providers in terms of management and cost. Exercise training is an intervention that has shown promise as a cost-effective means of increasing activity tolerance and quality of life. [13] Outcome measures, such as the perception of vigor, that reflect the meaning of improved exercise tolerance to one's quality of life may be useful as criteria to evaluate noninvasive therapies such as exercise. Such evaluations can support or refute the need to target more resources for noninvasive, nonchemical treatment options for this significant health care problem.
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  Vigor as an expression of health

  The perception of vigor is a subjective measure of personal health. Establishing measures of health based on the participant's point of view is consistent with contemporary models of health that seek to include the individual's input in assessing health. [18] Vigor is defined as "active bodily or mental strength or force; active or healthy well-balanced growth." [19] Vigor is a human perception synonymous with spirit, boldness, vitality, vim, and energy. [20,21]

  It may appear somewhat incongruous to pursue the study of perceptions of vigor in a population in which energy depletion is a cardinal symptom. From a conceptualization of health as dynamic and reflective of human potential, however, vigor is an appropriate expression of health to study in heart failure. Selected from a classification scheme of expressions of health offered by Pender, [18] vigor or vitality was conceptualized as a measurable human affect expressing physiologic and psychologic well-being. Unlike medically modeled indicators that consider the absence or abatement of negative illness pattern as "health outcomes," expressions of health (eg, a positive affect such as vigor) are consistent with contemporary models that define health in terms of human potential, evolving complexity, and expanding consciousness. [4,6,18,22]

  The link between perceptions of energy and health has been supported [23,24] and numerous studies have specified vigor as an outcome of exercise in athletes, [25] but vigor has not been extensively studied in the heart failure population or in any chronic illness population. An exploratory, descriptive study of vigor was needed to establish the concept as an appropriate outcome measure in heart failure.
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  METHOD

  The perception of vigor is a combination of multiple human feelings and sensations and is the result of many influences from the person-environment interaction. [26] Fitness levels, exercise participation, ventricular function, and perception of health, as well as personal and physical stressors, may all play a role in the way people with heart failure perceive personal levels of vigor. Any or all of these influences may serve as predictors of vigor in this population. To understand the relationships between some of these variables and perceptions of vigor in people with heart failure, this study asked two research questions: (1) What are the relationships among planned exercise, perceived health, mental health, ventricular dysfunction, exercise capacity, and physical functioning and perceptions of vigor in people with heart failure? (2) What is the meaning of vigor to people with heart failure?

  A convenience sample of 54 people with heart failure participated in surveys about vigor, planned exercise, perceived health, mental health, and physical functioning. A subgroup of 12 people also participated in extended audiotaped interviews about personal perceptions of vigor. This explorative ex post facto study was designed to investigate the variables of interest by triangulating qualitative and quantitative research methods. Selection of this research strategy was influenced by a conceptual model that requires etic (objective) and emic (subjective) perspectives to explore expressions of health, [26] as suggested by Pender [18] Figure 1.

  [image: Figure 1]Figure 1. Conceptual model: The role of planned exercise in perceptions of vigor in heart failure.

  

  The objectives of the research design were to collect subjective data about personal perceptions of vigor and objective data that reflect quantity of planned exercise, ventricular dysfunction, and exercise tolerance. The objectives of data analysis, which involved triangulation of inferential statistical analyses with content analysis of linguistic data, were to identify meaningful relationships between the variables of interest, develop a model Equation topredict perceptions of vigor in people with heart failure, and broaden the knowledgebase about vigor as an expression of health in heart failure.
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  Objective measures

  Objective measures of ventricular dysfunction, exercise capacity, and exercise participation were determined through self-report and the medical record. Ventricular dysfunction, estimated by left ventricular ejection fraction (LVEF), was obtained from the medical record, as was exercise capacity in terms of maximal oxygen consumption (VO2). Exercise participation was quantified as the average weekly caloric expenditure in self-reported planned exercise over the previous 3 months. Planned exercise was defined as regular rhythmic movement of the major muscle groups specifically performed for the maintenance or improvement of health and fitness. Kilocalories per kilogram per week were estimated from reports of the intensity, frequency, and duration of planned exercise using a classification of human activities to determine energy costs of various exercise modes. [27]
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  Subjective measures

  There are many well-established instruments to measure vigor, and these have been previously reviewed. [26] In this study, scales from the SF-36 Health Survey (SF-36) [28] were used to operationalize subjective measures of vigor (Vitality Scale), physical functioning (Physical Functioning Scale), perceived health (General Health Scale), and mental health (Mental Health Scale). These scales have internal consistency estimates averaging r = .86. [29]
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  Semistructured interviews

  Audiotaped, semistructured interviews provided linguistic data about perceptions of vigor in heart failure. These interviews were guided by five broad questions: (1) What does the word vigor mean to you? (2) What does vigor have to do with health? (3) Describe a high and low vigor day. (4) How has your vigor changed since your heart problem? and (5) Do you do anything on a regular basis to improve your level of vigor?
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  Analysis

  Inferential statistical analysis of quantitative data including Pearson product-moment correlation, analysis of variance (ANOVA), and multiple regression were computed using SAS. Content analysis of linguistic data was used to identify themes of vigor. Triangulation of quantitative and qualitative data was facilitated by construction of a case-ordered matrix that displayed the prominent qualitative themes as well as the quantitative attributes (ie, ejection fraction, average energy expenditure in planned exercise, age) for each case.
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  Sample

  Criteria for inclusion in the study were age of 21 years or older; ability to read and write English; diagnosis of heart failure and physician approval; and physical capability to participate in planned exercise as determined by the physician. Exclusion criteria were major or acute physical or psychological traumas including surgery, major stressors, major injuries, personal losses, or substance abuse within the previous 6 months before data collection. Potential subjects were also excluded if they lacked the cognitive capabilities or psychiatric stability to respond to the data collection procedures.

  A sample size of 50 was targeted based on five initial predictor variables, a power of .80, a p less than .05 level of significance, and an effect size of .30. [29] The sample was primarily one of convenience. Purposeful selection of subjects for the taped qualitative interview was done to obtain representation of both men and women from all recruitment sites with varying degrees of planned activity participation.

  The sample consisted of 54 individuals, 42 men and 12 women, recruited from a large university heart failure clinic, three private cardiology practices, a large medical center cardiology clinic, and a free-standing cardiac rehabilitation facility. There were 47 European Americans and 7 African Americans. The mean age was 58 (SD = 11.57, range 25-81). Most study participants were married (74 percent). Twenty-five percent of the sample had less than a high school education, 32 percent were high school graduates, 25 percent had some college, and 19 percent were college graduates.

  The 54 study subjects had lived with a diagnosis of heart failure for less than 6 months to over 10 years. The largest proportion (43.8 percent) had experienced heart failure from 1 to 5 years. The mean LVEF of the sample was 29.8 percent (SD = 13.24, range 8 percent -63 percent). The etiology of heart failure was ischemic for 32 percent, idiopathic for 30 percent, alcohol-related for 4 percent, and not documented for 34 percent. In addition to the diagnosis of heart failure, people in this sample had a mean of 1.26 noncardiac chronic diseases at the time of data collection. Eleven subjects were awaiting heart transplantation. Sixty-five percent reported participation in some planned exercise during the 3 months before data collection.
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  RESULTS

  Although people with heart failure who exercised had higher mean vigor scores than those who did not exercise, this difference was not significant. Significant relationships were observed between several of the variables of interest Table 1. Of note, there were no significant correlations between ventricular function and vigor or perceived health.

  [image: Table 1]Table 1. Correlation matrix of key variables (N = 54)

  

  Several models using variables having significant statistical or theoretical relationships with the key dependent variable, vigor, were tested using stepwise regression to determine a model to predict vigor in people with heart failure. The best model to predict vigor in this sample included the variables perceived health, mental health, and participation in planned exercise. This model accounted for 39 percent of the variance of vigor Table 2. When only the members of the sample who engaged in planned exercise were included, this model accounted for 50 percent of the variance Table 3.

  [image: Table 2]Table 2. Stepwise regression model of vigor with predictor variables (N = 54)

  

  [image: Table 3]Table 3. Stepwise regression model of vigor with predictor variables in people with heart failure who exercise (N = 35)
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  Qualitative themes of vigor

  In the subgroup of subjects who were interviewed about perceptions of vigor, there were six men aged 47 to 75 with ejection fractions of .19 to .45 and six women aged 45 to 81 with ejection fractions of .27 to .63. Content analysis of the 12 audiotaped interviews about perceptions of vigor yielded five major themes.

  Back to Top

  Product of person-environment interaction

  Descriptions of vigor prompted associations with the personal, both physical and social, milieu. Weather emerged as a prominent factor that influenced perceptions of vigor in this sample. Participants described the influence of sunshine vs clouds and the change in energy levels brought on by changes in atmospheric pressure:

  Weather puts you in a mood where you don't feel very vigorous anymore.

  I need sunlight. I'm a SAD [seasonal affective disorder] person. I really suffer when it's cloudy day after day, I get cranky. I'm low energy... Highs make me feel like I've had amphetamines;

  I just feel jittery inside and I want to dash around ...and when the lows come in, I feel puffy, I have jello for brains, I can hardly drag around.

  The social milieu was also very influential in how the participants perceived vigor. Relationships with other people was one of several bidirectional themes of vigor. Vigor was needed to be able to socialize and interact with people. On the other hand, connecting and being with other people was an important component of feeling vigorous:

  It [low vigor] affects a lot of things and makes people not even want to ask you to go anywhere because they know you're going to get tired... and that's boring.... It does affect relationships if you can't go at the pace you did before or you can't go at the same pace that they do.

  When you meet strangers, it doesn't always hit just right, it isn't you don't like them, it's just that you don't have the energy to like them.

  On a low vigor day I'm totally wrapped up with me... I don't want to deal with other personalities.... I just kind of veg out.

  Maybe you got some problems at home, like relatives or something that don't put you in a good mood and you don't feel very vigorous on account of that feeling.
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  Bidirectional relationship with activity and exercise

  Exercise and purposeful activity were behaviors that participants balanced with rest and self-pacing to achieve optimal levels of vigor. Participants recognized that sedentary behaviors were detrimental to perceptions of vigor and that keeping purposefully active in some way preserved or enhanced vigor. These efforts, however, were carefully balanced with the need to rest and pace activities as another strategy to promote vigor. Vigor was necessary to accomplish goals and activities the participants identified as being important to them, or "doing the things I want to do." Participants learned to substitute less strenuous purposeful activities for those previously enjoyed before their heart failure:

  It [exercise] helps my heart, might get it stronger, might not, but feels like it's doing a lot better than it was.

  I exercise, I mean I just feel great!... I really feel I can do more.

  I know that if I go in and sleep in that chair and sleep all day long that I'm not going to be here very long.

  I hear the word vigor, it has something to do with motion which I consider it would be any kind of exercise that you exert yourself with.

  It [exercise] takes a lot out of you, but still you got that good feeling that you've done something.

  I try not to overdo it but try to do something everyday ... something to kind of keep you going.

  If I feel good and vigorous, I'm always looking for something to do all the time. I do whatever I can do. I try to keep my mind busy if my body won't be busy.

  Keep interested in things to do because if you don't, you don't exist anymore, you just exist, you don't live.

  Back to Top

  Holistic human response pattern

  Ten of the 12 subjects' responses to questions about vigor referred to a mental component. The ability to solve problems was dependent on one's level of vigor. In many of these references, however, there was a clear connection between physical and mental aspects of vigor. Although no specific question was asked about a spiritual component of vigor, some of the responses reflected that perceptions of vigor were tied to emotions and very personal feelings. Two participants became teary-eyed when discussing the loss of energy experienced from their heart failure, especially in comparison to the energy they had when younger. Many experienced a period of frustration followed by acceptance. Several described the boredom resulting from the inability to participate in their usual activities:

  I think a lot of times your energy is affected quite a bit by your attitude.

  I feel like I can solve all my problems...if I just do what I need to do.... Yes, vigorous days are problem solving days when I can-it's not all physical, is it, it's really, it's a thought process.

  [On high vigor day] my brain is working correctly. I can enjoy what I'm doing, I don't have to consciously think.... [On low vigor day] nothing's moving through my head. I can't remember words for things, I can't finish a sentence. I forget what I'm doing.

  I think it affects your mental also, vigor does, it keeps you mentally and physically in condition.

  If I feel vigorous I know I'll be in a good mental condition, I feel happier about it and I don't feel low, I feel more joy in the things I'm doing.

  I think a lot of times your energy is affected quite a bit by your attitude.

  I'm just bored to death, not being able to do what I want to do.

  Ambition, if you don't feel good you don't have much vigor or pep, let the world go by, you don't care, it doesn't matter. Just let me sit, don't bother me.
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  A powerful will to live

  Discussions of energy and the ability to accomplish goals and remain functional led to the sharing of a strong desire to stay alive. This desire was manifested by a firm resolve to comply with all recommended therapies. There was also a strong faith in the abilities of health care providers and hope that modern science could fix the source of the energy loss:

  I think what keeps me going is I have a pretty good attitude towards life. I don't want to leave this earth, not yet anyway.

  So I do everything I can, whether it's my eating habits, or my activities, what I do I do as much as I can, as my heart will let me do...and I do that everyday. I don't let up.
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  Self-image and role

  A predominant theme throughout the interviews was the identification of vigor with a characteristic unique to the person, one that transcended the loss of physical energy. This theme was manifested in a quest to remain independent in physical functioning and in a reaffirmation that despite a change in energy level, they were still "the same person." Perceptions of vigor were very much related to the energy the participants had as youths and in the performance of their roles. Several participants took pride in the fact that their appearance did not reflect the seriousness of their illness. Vigor was identified with personal appearance, especially for the male participants. Many did not feel that they met the expectations of being in the sick role that having heart failure imposed on them:

  My vigor would be high for the condition I'm in....My percentage of heart that I have left is 20 percent, and they say they can't believe this because of my energy level and my appearance. My appearance has a lot to do with the amount of energy that I have-my energy level has a lot to do with my appearance!

  People that have my condition generally speaking have [lost] their muscle mass, in other words they have flabby arms and skin...so they look at me and tell that this is what I do, that my energy level is much higher than what's expected for a person that's in my condition.
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  Triangulation of analyses

  Triangulation of data related to vigor demonstrated a convergence of findings about relationships between vigor, exercise, perceived health, and physical functioning. Qualitative findings supported the lack of statistically significant correlations between ventricular dysfunction as measured by LVEF, perceptions of vigor, and participation in planned exercise but also clearly revealed relationships between a positive attitude toward exercise and perceptions of vigor and mental health. Triangulated data analysis also suggested that age is not a predictor of vigor.

  The qualitative data supported the relationships of the variables represented in the regression model selected as the best to predict vigor in people with heart failure. Vigor was identified with health in the interviews, and perceived health explained most of the variance in vigor in the model. Mental health was an undertone in the qualitative interviews and was a predictor in the vigor model. Energy expenditure played a role in both analyses but was not a dominant factor in explaining variance in vigor in either investigative approach. In conclusion, triangulation of data supported the plausibility of the regression model to predict vigor but also contributed a variety of perspectives that may account for the variance in vigor not explained by the identified predictors.
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  DISCUSSION

  Chronic heart failure has been described as "a clinical syndrome that may lead to progressively severe symptoms, reduced vitality, forced dependency and early retirement." [30] (p237) This study examined the meaning of vigor and the relative importance of several variables to perceptions of vigor in a group of people with heart failure. Based on triangulated qualitative and quantitative data, a picture of living with heart failure emerged that presents new insights relative to energy level and the person-environment interaction. An association between perceptions of vigor and an awareness of a life force that is the essence of the health perception was also in evidence. These findings reflect philosophical and theoretical views about life, energy, and environment that are the roots of many theories of health.

  From Nightingale to Newman, nurse theorists have emphasized the dynamic relationship between human beings and the environment. [1-3] The core idea of the environment as a determinant of health has been developed in many ways-as physical and social, [31] as internal and external, [7,32] as expanding consciousness, [6] and as exchanging energy fields. [22] The results of this study about vigor in heart failure support a variety of the conceptualizations of the person-environment interaction.

  The relationship between planned exercise and vigor that was evident in the regression model and the qualitative themes supports the basic science connection between the physical atmospheric environment and health. The exchange of energy that occurs in body tissues in the presence of the gasses inhaled from the physical environment is basic to the continuation of the life force. Such energy flow, however, not only ensures the life of the species, but also results in increasing complexity of the organism. [22,33] Newman [6] postulated that the pattern of energy exchange incorporating time, space, and motion results in health as expanding consciousness. The outcome of the exercise experience is a perception of health that transcends the simple exchange of molecules with the physical environment. Negentropic change of the individual as an outcome of dynamic energy exchange has been postulated by several nurse theorists. [6,7,22]

  The external environment is a multidimensional conglomerate of interpersonal and physical stimulations that have been depicted as energy fields and patterns. [26] The weather was a dominant influence in the perceptions of vigor in heart failure. The social milieu, likewise, had significant impact on the energy levels perceived by people with heart failure. The dynamic forces of interpersonal relationships have been cited by King, [34] Rogers, [22] and Levine. [32] Qualitative data from people with heart failure supported theories proposing that the connection of one human to another human is crucial to a definition of health.

  The personal system's function as an environment has been suggested by King [34] and Levine. [32] The association between personal appearance, role, and vigor in this sample of people with heart failure lends credence to a connection between the internal environment and expressions of health. An additional quantitative finding of interest in this study, provided by responses to specific items on the General Health Scale of the SF-36, was that many of the people in this study did not see themselves in a "sick" role. When asked a related item, several of the participants replied, "I don't know what you mean by sick. If it wasn't for my heart, I wouldn't be sick at all." Such responses may be a manifestation of the personal system as an environment that influences the perception of health.

  The related themes of a strong will to live, hope, and a joie de vivre that emerged from discussions of vigor suggested that the study of vigor as a measure of health may be one way of exploring the metaphysical meaning of health to an individual. The language roots of the word "vigor" reflect its association with a life force. [26] Perhaps, then, it is not surprising that vigor perceptions of people with heart failure unveiled descriptions reflecting a strong desire for survival as active, purposeful beings. The threads of vigor-a love of life and a will to live and health as expanding consciousness-were suggested by Schweitzer: "The simple fact of consciousness is this, I will to live. Through every stage of life, this is the one thing that I know about myself....I cling to it. I fear its cessation-death. I dread its diminution-pain. I seek its enlargement-joy." [35] (pp182-183) Shils viewed valuing life as "a natural metaphysic" and that the human prizing of one's own vitality is the "primordial experience of being alive." [36] (p12)

  Vigor is often used as an attribute associated with healthy plant growth. [19,37] A plant gains its sustenance, prolongs its life, and improves its appearance through its interaction with the environment-sunlight, warmth, humidity and even proximity to other plants. [38] This descriptive study has revealed important associations between health in heart failure, manifested as perceived vigor, and the person-environment interaction. An association between a life force and the environment is elementary to all living things and may be key to the understanding of and propagation of healthy growth in people with chronic illness.
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  APPLICATIONS TO RESEARCH AND PRACTICE

  The effect of the person-environment interaction in chronic illness has been considered in several nursing studies. Moch [39] found themes consistent with health as expanding consciousness in a qualitative study of person-environment interactions in women with breast cancer. In people with heart disease, paradoxical patterns of person-environment interactions lent support for the theory that disease is a manifestation of personal patterning. [40] Schorr and Schroeder [41] considered an organism's information exchange with its environment, based on Prigogine's dissipative structure theory, as a theoretical base for a study of movement, time, and perceived duration of exertion.

  Despite the position of the person-environment interaction as integral to most nursing theories, exploration of the domain has not been central to many nursing studies. In a review of 300 nursing studies conducted before the mid-1980s, Deets [42] found that few supported the conceptual cornerstones (person, environment, nursing, health) of the nursing paradigm. The explorative study here described did not set out to support the person-environment interaction phenomenon in heart failure. Emergence of the phenomenon followed careful application of theoretical concepts to triangulated data analysis and interpretation. The conclusions of the study relative to the importance of environment to health in heart failure also suggest important implications for clinical practice and future research.

  An astute evaluation of the environment, including the physical and social milieu, of the individual with heart failure is warranted when assessment of energy level is undertaken. Purposeful activity and exercise should be encouraged and supported in this fragile population. Finally, the hopeful and life-loving attitudes of the participants in this study suggest coping strategies not often attributed to a population experiencing debilitation and terminal illness. Reinforcement of such attitudes may be a key intervention in reversing the energy-draining sequelae of illness patterns experienced by the individual with a failing heart.

  Research directed toward outcomes of interventions in chronic illness should incorporate etic and emic perspectives and should focus on expressions of health vs abatement of illness patterns. The inclusion of emic perspectives may supplement existing quality of life measures, identify new variables, and ultimately uncover the conceptual underpinnings of nursing theory that link person, environment, and health.
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