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ABSTRACT 

This study investigated the hypothesis that dietary compliance 

among hemodialysis patients is related to their health locus of 

control orientation, as well as other factors. Fifty chronic 

hemodialysis patients were studied over a 3-month period. Among women 

interdialytic weight gain as a percentage of body weight (%BWS) was 

positively correlated with the number of weekly hemodialysis sessions 

and negatively related to ease of fluid compliance. Among men %BWS 

was positively correlated with powerful others health locus of 

control, family support, and hemodialysis tenure, and negatively 

correlated with employment. 

Hie best fitting multiple regression equation explained 26% of the 

variance for %EWG using ease of fluid compliance, frequency of 

urination, and powerful others orientation, with sex effects seen for 

the latter two variables. Staff perceptions of patient dietary 

compliance were also highly correlated with %BWG, though they never 

tabulated fluid gain controlled for body weight. 
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CHAPTER 1 

INTRODUCnON 

Factors affecting patient compliance to medical regimens have 

become important considerations in the area of health care 

implementation. Medical and behavioral scientists are attempting to 

identify these factors in an effort to understand and guide patient 

behavior (Becker, 1975). Once this is accomplished, compliance 

enhancement strategies individualized to the patient can be developed. 

The goals of these strategies are to improve the patient's health and 

sense of well-being, and to minimize costs to the health care system. 

Statement of the Problem 

Chronic renal failure (CRF) can develop from a variety of diseases 

and physiological disorders. Even when the illness that caused the 

initial injury reverses, "the steady deterioration of the kidneys may 

well continue" (Pollie, 1983). Reasons for this progressive kidney 

failure are unclear, but a physiological cycle involving an increase 

of renal blood pressure and tissue sclerosis commonly occurs. 

CRF patients must make a number of serious changes in lifestyle to 

delay further deterioration of their diseased kidneys (Czaczkes and 

Kaplan De-Nour, 1978). Among these changes are hemodialysis treatment 

several times per week, and dietary restrictions. 

It is the function of hemodialysis (HD) to mechanically assist the 

malfunctioning kidneys in the removal of excess fluid, endproducts of 

protein metabolism, and other waste materials. This is done by 



filtering the patient's blood through one side of a semipermeable 

membrane, and a cleansing fluid, known as the dialysate, through the 

other (Zeman, 1983). The patient is connected to the artificial 

kidney machine, or dialyzer, via an arteriovenous shunt, and the blood 

in an artery of an arm circulates through the dialyzer before being 

returned to the parallel vein. 

In addition to the physical stress of chronic kidney disease, the 

HD process itself is catabolic, removing amino acids, peptides, and 

glucose. Thus, nutritional care is critical in maintaining the best 

possible physical status in the hemodialysis patient. The CRF diet 

is generally characterized by regulating the intake of protein, 

sodium, potassium and fluids, "with the level of each restriction... 

dependent upon the patient's clinical and biochemical status at any 

particular time" (Handbook of Clinical Dietetics, 1981). When used 

with appropriate medical care, hemodialysis and a modified renal diet 

can do much to prolong and maintain the quality of life for the 

patient. 

Unfortunately, adjusting to these extreme changes in lifestyle can 

be difficult for many CRF patients. It is estimated that 30-40% of 

these patients fail to cornply with their restrictions, risking death 

and repeated hospitalizations (Czaczkes and Kaplan De-Ncur, 1978; 

Hartman and Becker, 1978). Abram and coworkers claimed that the 

suicide rate among chronic HD patients was 400 times that of the 

normal population when data included deaths resulting from overt 

noncompliance with the medical regimen (Abram et al., 1971). 



Developing measures to assess noncompliance is central to 

effectively managing patient behavior. A common method of identifying 

noncanipliant HD patients has been to use physiological and biochemical 

markers (Manley and Sweeney, 1986). Two of the most frequently 

employed measures—interdialytic weight gain (IEWG) and serum 

potassium (K*~)—were used in this study to assess levels of compliance 

with fluid and dietary requirements, respectively. 

There have been many studies which have attempted to determine 

motivations and beliefs associated with compliant and noncompliant 

behaviors in HD patients (Tucker et al., 1968; Brown, 1979; Gonsalves-

Ebrahim, 1987). Ihe health locus of control (HIOC) construct is one 

method that has been used for this purpose (Winefield, 1982; Parker, 

1984). Briefly stated, HLDC refers to the extent to which an 

individual believes that his health is a consequence of his own 

behavior (internal orientation), or is determined by outside forces 

(external orientation) (Wallston et al., 1976). 

An expanded version of the HIOC instrument, the multidimensional 

health locus of control (MHLC) scale, was developed by Wallston et al. 

(1978) when it became clear that there were two divisions to the 

external subscale (Levenson, 1973). Hie MHLC scale divides external 

orientation into "chance" (CHIC) and "powerful others" (FHLC). The 

MHLC construct was used as a component of this research study. 

Other research has evaluated sociocultural indices as a method of 

categorizing the dietary compliance of hemodialysis patients, often 

with conflicting results (Ferraro et al., 1986; Frazier, 1979). 

Demographic information was collected on participants in this study 



with the aim of investigating possible relationships to dietary and 

fluid conpliance. 

Another method for assessing conpliance with medical regimens 

among HD patients has been to analyze their attitudes and adjustment 

to their altered lifestyle (Sommer and Tucker, 1988; Hilbert, 1985). 

In the current study, information was obtained from patients regarding 

their perception of the difficulty in following dietary 

recommendations and degree of support from family members. 

A final method employed to assess compliance among the chronically 

ill uses global assessments of the patient's level of compliance by 

the medical staff (Ferraro et al., 1986). Subjective ratings of the 

dietary conpliance of patients in this project were obtained from the 

dialysis patient care staff, in an effort to determine how closely 

their perceptions of patient conpliance correlate with that of the 

physiological measures. 

Purpose of the Study 

The purpose of this study was two-fold: first, to examine the 

beliefs of CRF patients in regard to their dietary conpliance and 

health locus of control orientation, and to determine the dialysis 

patient care staff's perceptions of these patients' conpliance 

behaviors; and second, to assess the predictive capabilities of these 

beliefs and attitudes on several physiological markers of dietary and 

fluid noncompliance. From the knowledge gained, appropriate and 

individualized strategies can be developed to increase compliant 

dietary behavior among hemodialysis patients. 



Research Objectives 

Five objectives were addressed in this descriptive study of 

hemodialysis patients' dietary compliance. These objectives were: 

1. to determine the level of dietary compliance of each patient 

as measured by interdialytic weight gain (ILWG) and serum 

potassium (K*") level; 

2. to determine the Multidimensional Health Dacus of Control 

(MHIC) orientation of each patient; 

3. to determine the patients' perceptions of difficulty in 

following dietary recommendations and their perceptions of 

support from family members; 

4. to examine interrelationships among: 

a. measures of dietary compliance and MHLC orientation of each 

patient; 

b. demographic factors and dietary compliance; 

c. MHIC orientation and demographic determinants; 

d. patient perceptions of difficulty in following dietary 

recommendations and level of dietary compliance; and 

e. patient perceptions of support from family members and 

dietary compliance; and 

5. to compare subjective ratings by the patient care staff of 

selected patients' dietary-related behaviors to the 

physiological measures of dietary compliance. 
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Significance of the Study 

Over 90,000 people in the United States were on some form of 

chronic hemodialysis in 1985, and approximately 7,000 kidney 

transplants were performed (ESRD Patient Profile. 1987}. Chronic 

renal failure patients are required to perform daily behaviors which 

are often restrictive and unpleasant such as limiting their intake of 

selected foods and receiving HD therapy. 

All too often these patients are noncampliant with some or all of 

their medical regimen. The consequences of this noncompliant behavior 

vary greatly depending on the age, health status of the patient, and 

the type and severity of the actions. However, "since any degree of 

variation frcan the prescribed treatment regimen may have adverse and 

possibly fatal consequences" (Wolcott et al., 1986, p. 329), it is in 

the best interest of the patient and the medical staff who cares for 

him to identify the potentially nonconpliant individual. The next 

step would be to develop personalized strategies to minimize 

nonconpliant behavior. 

Statement of the Hypothesis and 
Exploratory Questions 

The hypothesis states: patients with an internal health locus of 

control orientation will comply with their dietary restrictions 

significantly better than those who scored higher in either the 

powerful others or chance categories; and powerful others-oriented 

participants will comply better than those who are more strongly 

chance-oriented. 
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The first exploratory question asks: Does patient perception of 

the severity of dietary recommendations significantly correlate with 

dietary ccanpliance? 

Hie second exploratory question asks: Does patient perception of 

support from family members significantly correlate with dietary 

compliance? 

Methodological Assumptions 

This study made the following assumptions: 

1. Study participants were a representative sample of the 

hemodialysis patient and patient care staff population, 

despite excluding those deemed ineligible. 

2. Those eligible who chose not to participate in this study, 

were not significantly different from those who did 

volunteer. 

3. Participants answered the questions truthfully. 

4. MHLC is a measurable and relatively stable psychological 

orientation that varies between individuals. 

5. The MHLC construct is valid and reliable in determining 

individuals health locus of control orientation. 

6. Interdialytic weight gain and serum potassium values are 

acceptable indicators of fluid and dietary compliance, 

respectively, among hemodialysis patients. 

T.-imi tat ions of the Study 

This study limited itself to the measurement and analysis of 

fluid and dietary ccarpliance as determined by: health-related beliefs 



(MHLC orientations); patient perceptions of difficulty in complying 

with, and the degree of support from family members regarding fluid 

and dietary recommendations? patient care staff's subjective rating of 

patients compliant behaviors; and selected demographic factors. 

T.-jm-i-t-af-jons Related to the Design 

1. A nonprbbability convenience sample was used in this study, 

thus generalization of its results to other HD populations is 

limited. 

2. Patients receiving KD treatment more than 3 times per week or 

those who were unable to communicate verbally were ineligible 

for participation in this study. These restrictions served 

to limit extraneous factors so that a more homogeneous group 

was available for study. 

3. Questionnaires were designed to allow an appropriate balance 

between brevity to enhance response rate and 

comprehensiveness to ensure reliable results. 

4. The investigator-developed portions of study instruments did 

not have established over-time reliability. 

5. Self-report measures were used to gather some data which may 

have produced inflated or reactive results. 

6. This study was descriptive in nature, and causality between 

(the variables of) MHLC and fluid and dietary compliance may 

not be assumed. 
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T,i mi-hat-ions of the mhtc. Scale 

1. Hie MHLC scale is designed for adults who have no functional 

impairments and read at an eight grade level or higher, and 

is intended to be completed by the respondent (Wallston et 

al., 1978). 

2. Hie MHLC scale cannot be expected to predict health behavior 

unless it is used in combination with a measure of health 

value (Wallston et al., 1976). 

3. Health locus of control orientation is only one of many 

variables that may influence behavior (Wallston and Wallston, 

1981; Wallston et al., 1978). Other contributing factors 

include perceived severity and susceptibility, health 

motivation, social support, previous behavior, attitudes 

toward health professionals, perceived costs and benefits of 

specific actions, and demographic factors such as race and 

social class (Wallston et al, 1978). 

Definition of Terms 

Chance Health Locus of Control fCHICI; A psychometric scale designed 

to measure the degree to which an individual believes his/her health 

is a matter of chance, fate, or good fortune (Wallston et al., 1978). 

Chronic renal failure (CRF): Irreversible loss of kidney excretory 

capacity which occurs over an extended period of time (Zeman, 1983). 

Compliance: Conformity in fulfilling formal or official requirements 

fWebsternrfrnrrj New International Dictionary- 1981). 
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Health Locus of Control fHLPC): A specific term referring to an 

individual's locus of control orientation in regard to health 

behaviors (Wallston et al., 1976). 

Hemodialysis (HP); The removal of soluble substances and water from 

the blood by diffusion through a semipermeable membrane (Stedman's 

Illustrated Medical Dictionary. 24th ed., 1983). 

Hemodialysis patient population: Includes all eligible patients who 

received HD treatment at the dialysis center used for this study 

during the months of investigation. 

Internal Health locus of Control flHIC); A psychometric scale to 

measure the degree to which an individual believes his/her health is 

determined by his/her own behavior (Wallston et al., 1978). 

locus of Control fLOCI: A construct of social learning theory that 

refers to the degree to which an individual believes that a particular 

reinforcement is due to his/her own behavior versus the degree to 

which he/she feels the reinforcement is controlled by outside forces 

(Rotter et al., 1972). 

Multidimensional Health locus of Control fMHLC) Scale: A collective 

term for the three subscales developed by Wallston et al. (1978) to 

measure an individual's health-specific IDC orientation. 

Powerful Others Health locus of Control fFHLC): A psychometric scale 

designed to measure the degree to which an individual believes that 

his/her health is controlled by "powerful others" such as physicians, 

other health care staff members, family members, etc. (Wallston 

et al., 1978). 
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CHAPTER 2 

REVIEW OF LITERATURE 

Multidimensional Health Locus of Control 

This review begins by describing the development of locus of 

control theory and follows its evolution through the multidimensional 

health locus of control (MHLC) construct, This section also includes 

references to research studies that have employed these instruments, 

especially in regard to hemodialysis (HD) patients. 

Development 

Early interest in relating beliefs to behaviors began with 

psychologist Julian Rotter's development of the social learning theory 

(1954), a predictive model for human learning and behavior. He then 

expanded upon one portion of this model and designed an individual 

difference construct called locus of control (Rotter, 1966). Locus of 

control (IDC) describes the degree to which reinforcement (expected 

outcome) is believed to be under the control of the individual. 

Rotter created an internal/external scale to measure generalized IDC 

orientation, where "internals" believe situations are under their 

personal control and "externals" believe that to a certain degree, 

chance, fate, or other people control their life situations. 

Over the years, numerous published papers, theses, and 

dissertations have explored differences between these two 

orientations. It has generally been the finding that compared to 

"externals,11 "internals" are more competent and effective and take 
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responsibility for their own actions (Lefcourt, 1966; 1976; Fhares, 

1976). Weaver (1972) found that among artificial kidney patients on 

hemodialysis, internals were more likely to comply with dietary 

restrictions and keep scheduled appointments than were externals. 

However, Blackburn (1977) in her study of 41 in-center HD patients, 

found no correlation between locus of control orientation and her 

compliance indices of serum potassium, phosphorous and fluid gain. 

Rotter cautioned that this instrument was not designed for high 

prediction in specific situations. To this end, Wallston et al. 

(1976) developed the health locus of control (KLC) construct. They 

believed that a health-specific IDC instrument would be more accurate 

than the general IOC tool in determining and predicting health-

related beliefs and behaviors. Ihe HLC scale classified respondents 

as either "internals11 or "externals" based upon their strength of 

agreement to 11 health-oriented statements in a six-point Likert 

format. 

This tool was validated by Wallston's group in subsequent studies 

(1976), where its functional utility as a health-specific locus of 

control scale was shown. Wallston and Wallston (1981) have also 

reported mixed results from an unpublished Master's thesis by Levin 

and Schulz (1980), which tested this construct in HD patients. Levin 

and Schulz postulated that the construct was too broad to assess 

specific health behaviors, especially in regard to the chronically 

ill. 

Levenson (1973) demonstrated the appropriateness of measuring 

locus of control in a multidimensional fashion. He altered the 
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internal/external scale by dividing the external orientation into two 

dimensions: belief in chance or fate, and belief in the power of 

others. Wallston and coworkers then revised their health locus of 

control model to incorporate Levenson's multidimensional construct, 

resulting in the creation of the multidimensional health locus of 

control (MHLC) scale (Wallston et al., 1978). 

The MHLC scale, then, is divided into three parts: the internal 

health locus of control subscale (IHLC)—which tests for high belief 

that one can control one's own health status; and two external 

subscales—powerful others locus of control (FHDC), which measures 

belief that other people have much control over one's health status, 

and chance health locus of control (CHLC), which measures belief in 

the effect of chance, fate, and luck in regard to health status. 

MHLC Scale Description 

Two equivalent forms of this scale were developed by Wallston and 

coworkers (forms A and B). Each consists of three six-item subscales 

resulting in a total of 18 items. Each item is presented in a 

statement form and requires a response ranging from strongly disagree 

to strongly agree in a 4-point Likert-type format. 

Development of the scale is described in detail by its authors 

(Wallston et al., 1978) and will be briefly summarized here. A pool 

of personally worded health locus of control items was combined with 

Levenson's scale items, a shortened version of the Marlowe-Crowne 

social desirability (MCSD) scale and two questions about health 

status, into a booklet. People waiting in a metropolitan airport were 



approached and asked to complete the booklet. Of 354 individuals 

approached/ 115 complete booklets were returned and made up the data 

base. Separate item analyses were run on the pools of IHLJC, FHLC and 

CHIC items. Six pairs of items (forms A and B) were then selected for 

use in each of the MHIC subscales, having met the statistical criteria 

necessary for inclusion. 

MHIC Scale Reliability 

Alpha reliability tests (for internal consistency) were performed 

on the MHLC subscales. Results yielded acceptable values, which 

ranged from 0.67 to 0.77, with the EHIC the lowest and IHIC the 

highest value (Wallston et al., 1978). In four later studies, the 

range of alpha reliabilities increased (from 0.55 to 0.83) though all 

values were still acceptable (Wallston et al., 1981). Available 

test-retest data suggest good stability within and among the three 

subscales, especially for populations expected to remain stable over 

time (Wallston et al., 1981). 

Intercorrelations between MHLC subscales were determined for the 

airport study (wallston et al., 1978) and revealed a significantly 

negative relationship between internal and chance scores (r = -0.343, 

p < 0.01). Ihis suggests that these two subscales were measuring 

distinctly different orientations. Intercorrelations between powerful 

others and chance subscales were also strong, though in a positive 

direction (r = 0.204, p < 0.05), a relationship supported by 

Lsvenson's findings with his multidimensional locus of control scale 

(1973). Correlation between Wallston's powerful others and internal 



25 

subscales was also significantly positive (r = 0.124, p < 0.05), 

though less so than between powerful others and chance, similar to 

Winefield's findings (1982). As expected, the two external 

orientations of control—powerful others and chance—were determined 

to be more closely associated with each other than either one was to 

the internal orientation. 

MHLC Scale Validity 

Construct validity was initially determined by correlating MHLC 

subscales with Levenson's internal, powerful others, and chance 

scales. Hie intercorrelations were highest between the theoretical 

counterparts (Wallston et al., 1978). Factor analysis was performed 

to evaluate the appropriateness of each item within each sub scale. 

This statistical test reproduced the three dimensions without error 

(Wallston et al., 1981), which was reconfirmed in a subsequent study 

(Hartke and Kiunce, 1982). 

MHLC Scoring Procedure 

Generally, a response of strongly disagree has a value of 1, 

disagree 2, agree 3, and strongly agree 4. The sum of scores for each 

subscale is then computed, with a range of possible scores from 6 to 

24. Each subscale score can be further classified into the lower (fi

ll. 9), middle (12-17.9), or upper (18-24) third. It is common for an 

individual to score high on one dimension and low on another. 

Wallston and coworkers developed a response typology (1981) whose 

description is beyond the scope of this review. 
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Patient Noncompliance 

Factors affecting patient coipliance with medical advice or 

recommendations have recently been of great interest in the health 

field. DiMatteo and DiNicola, two experts in the area of patient 

noncompliance, define this set of behaviors as "failure (because of 

resistance and/or unwillingness) to fulfill the requirements of a 

prescribed medical regimen or to engage in preventive health care" 

(1982, p. xiv). 

Research involving patient compliance (or noncompliance) has shown 

that this phenomenon occurs among all types of people, with every 

nature of illness, varying severity of symptoms, and form of health 

care delivery system (Haynes, 1979; Sackett and Snow, 1979). However, 

the chronically ill are especially prone to noncompliance due to the 

all-encompassing and long-term medical requirements usually 

prescribed. 

HP Patient Noncompliance 

CXimmings et al. (1981) summarized a number of published studies 

and reported that an average of one-third of all HD patients fail to 

comply with their diet, fluid, and medication regimens. Other 

investigators have found the range of noncompliance to be from 20 to 

78 percent of patients, depending on type of measurement used 

(Blackburn, 1977, Kaplan De-Naur, 1981). 

Methods of Compliance Assessment in HD Patients 

Despite the reported frequency of noncompl iance among 

HD patients and widespread use of the noncompliance label, there is 
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lack of agreement among researchers on how to measure this phenomenon 

(Ferraro et al., 1986). Also, no current model of predicting the 

degree of HD patient compliance is very accurate (Wolcott, 1986). 

However, most methods used for cortpliance assessment can be placed 

into 1 of 3 broad categories (Manley and Sweeney, 1986). Hie most 

common of these categories uses fairly objective, reproducible 

physiological markers such as interdialytic weight gain (to assess 

fluid compliance); blood urea nitrogen (BUN) and/or serum potassium 

(to assess adherence to dietary restrictions); and serum phosphorus 

(to estimate phosphate-binding medication compliance). 

While these measures are fairly free of subj ectiveness, the 

selection of which parameters to use and the establishment of 

compliance criteria are vulnerable to researcher bias and 

presupposition (Manley and Sweeney, 1986). Also, acceptable levels of 

compliance in one dimension may not predict the same in another 

(Wolcott, 1986). 

A second approach of evaluating compliance in HD patients uses 

subjective ratings by nephrology practitioners, sometimes the 

physician, but more frequently, members of the patient care staff 

(Rorer et al., 1988). Areas of assessment have included: vocational 

and social adjustment, emotional adaption, behavior on the dialysis 

unit, dietary compliance, and global staff impressions of good 

adaption to HD (Manley and Sweeney, 1986; Blackburn, 1977; Cumraings et 

al., 1984). 

Blackburn (1977) found staff assessments to be well correlated 

(90% or better), with physiological markers of HD patients' 
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compliance. She stated, however, that this was at least in part due 

to the staff's frequent contact with the patients and their medical 

charts, where all physiological and biochemical information is 

recorded. Other researchers have found similar results (Curnmings et 

al., 1984; Manley and Sweeney, 1986), while others (Wolcott et al., 

1986; CXnnmings et al., 1982; Kaplan De-Nour and Czaczkes, 1974) 

reported less premising associations. 

Problems with this type of methodology may involve poorly defined 

or vague assessment criteria, lack of established inter-rater 

reliability, ratings skewed due to the halo effect (Manley and 

Sweeney, 1986), or bias on the part of the rater (Curnmings et al., 

1984; Kaplan De-Nour and Czaczkes, 1974). 

Hie third compliance assessment method involves measuring some 

aspect of the patient's beliefs, behaviors or activity. Examples of 

this type of assessment include: the patient's rating of past, 

present and prediction of future fluid compliance (Rosenbaum and Ben-

Ari Smira, 1986), knowledge of medical prescription and disease 

etiology (Blackburn, 1977), health beliefs such as locus of control 

(Parker, 1984), and other standard psychological tests (Brown, 1979 ; 

Gonsalves-Ebrahim et al., 1987). 

Like the medical team, patients are often aware of the values of 

their physiological compliance indices, and in many cases are involved 

in their own treatment, including weighing themselves pre- and post-

dialysis. However, associations between patient self-assessments and 

a variety of measures estimating patient compliance have been mixed 

(see Wolcott et al., 1986, for a review of the literature). 
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Gimmings and coworkers found the patient-report method yielded 

lower validities (approximately 0.4) than the nurse rating method and 

physiological assessments (1984). Inspection of the residual error 

values revealed a substantial amount (60%) of unaccounted-for 

variance. Internal locus of control has been associated with good 

compliance in HD patients (Zetin et al., 1981; Poll and Kaplan De-

Nour, 1980), as has general life adjustment (Armstrong and Woods, 

1985). 

there has been much debate regarding the validity of self-

assessment types of measurements. Manley and Sweeney (1986) found 

them to be interpretive and transitory, and thus not easily quantified 

or verified. However, Kaplan De-Nour (1976) and Agashua (1981) found 

that while the percent of noncompliance rates between patients may 

vary, the majority of chronic HD patients achieve persistently stable 

levels of compliance (or noncompliance) within the first 4-6 months of 

HD treatment. 



30 

CHAPTER 3 

MEIHODS AND PROCEDURES 

Design of the Study 

Ihis study employed five instruments to assess hemodialysis (HD) 

patient's compliance to dietary recommendations. Factors that were 

measured included the patient's multidimensional health locus of 

control (MHDC) orientation; their perception of difficulty in 

complying with dietary recanmendations; their perception of degree of 

support from family regarding those dietary recommendations; selected 

demographic and HD treatment information about the patient; and the 

staff's perception of the patients' level of dietary compliance and 

overall interest in their treatment. All these measures were compared 

to the compliance measures of interdialytic weight gain (IEWG) and 

serum potassium (K1*) levels. 

Research Approach 

Almost all components of the investigation were conducted by the 

investigator, including development of the non-MHLC sections of the 

patient questionnaire—Hew do You Feel About Your Renal Diet?— 

(Appendix A), and the entire staff questionnaire—Staff Rating of 

Patient Compliance— (Appendix B), as well as recruitment of 

participants and data analysis. The investigator did receive general 

guidance from the dialysis center's renal dietitian regarding 

acceptable wording of questions, and introductions to patients and 

staff. The investigator also received medical chart data collection 
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assistance from a nutrition graduate student intern, and minor data 

entry assistance frcan an undergraduate volunteer. 

Distribution of the patient questionnaire was done while patients 

were receiving HD treatment. The investigator was introduced to 

patients by the renal dietitian, or less frequently by the renal 

social worker, who explained that the investigator was a nutrition 

graduate student conducting research at the center. Each patient was 

given an introductory letter (Appendix C) which contained general 

information about the project's purpose and assumed informed consent. 

The study's hypothesis and research questions were not explained to 

the participants to prevent "helpful" responses. 

After each patient read the introductory letter and indicated 

their willingness to participate, the investigator gave them a patient 

questionnaire. She briefly oriented them to the form layout and 

assured them of anonymity and confidentiality (only identification 

numbers were used). The researcher was available if patients had 

questions. Once the questionnaires were completed, the investigator 

reviewed them for missing or ambiguous information and obtained 

corrected responses from the patient immediately. 

Occasionally patients requested that the questionnaire be read to 

them by the investigator, because of poor eyesight or ill health. 

Others wished to take the form home to complete, and the investigator 

made a list of them so the dietitian could monitor the return of their 

questionnaires. The researcher was at the center on at least a weekly 

basis for the study duration, which allowed incomplete questionnaires 

to be corrected in a timely fashion. 
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The investigator was introduced to the staff at a monthly staff 

meeting and presented the project's general purposes to them. As with 

patients, the staff was not informed of the research hypothesis or 

exploratory questions in an effort to prevent respondent bias. The 

staff questionnaire—Staff Rating of Patient Compliance—was 

distributed via their in-center mail boxes and returned to the 

dietitian until the researcher could collect them. Unlike the patient 

questionnaire, there was a line for the staff members name, although 

an identification number was used for data analysis. If there was 

unclear or missing information on a staff form, it was returned to the 

individual for correction. 

Selected information from patient medical charts was recorded on a 

form developed for this project—Information from Medical Records— 

Appendix D). Data included specific demographic and HD treatment 

variables, as well as serum K* values for the 3-month data collection 

period. Sheets containing pre- and post-dialysis body weights were 

photocopied and stapled to the medical record forms to assist in 

later data entry. 

Instrument Development 

Two questionnaires were used in this study: the HD patient 

questionnaire, entitled How do You Feel About Your Renal Diet?, and 

the dialysis center staff questionnaire, entitled Staff Rating of 

Patient Compliance. 

Hie patient instrument was divided into three sections (see 

Appendix A). The first, subtitled "Your Diet," consisted of 10 



questions pertaining to the patient's fluid and dietary limitations, 

how often they complied with these recommendations, and whether they 

felt better when they were compliant. This section was developed by 

the investigator. 

The second section, subtitled "General Health/' contained Wallston 

et al.'s (1978) MHLC construct. The instrument itself was designed to 

identify the MHLC orientation of respondents based upon their answers 

to 18 health-related questions. Questions were set up in a 4-point, 

Likert-type format, with six questions geared toward each of the three 

orientations: internal, powerful others, and chance. 

It should be noted that the six items chosen for the powerful 

others scale (EHD2) were taken equally from both the A and B versions 

of the EHLC scales developed by Wallston et al. (1978). Items were 

selected because of their orientation toward preventive health 

behaviors rather than behavior during illness. Form A versions of the 

chance and internal scales were used in their entirety because they 

were more internally consistent than Form B versions. 

The final portion of the patient questionnaire, subtitled "About 

Yourselfconsisted of 9 general questions. Several related directly 

or indirectly to perceptions of support from family members regarding 

compliance with dietary recommendations, while others dealt with types 

of activity and how they arrived at answers to HD questions. This 

section was also developed by the investigator. There was space at 

the end of the questionnaire for patients to write in comments. 

A second instrument created by the researcher, entitled Staff 

Rating of Patient Compliance, was for the HD staff to complete. It 
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consisted of three questions about the respondent's career in health 

care, and three questions about chosen compliance behaviors for each 

of 17 randomly selected patients. It had been suggested by the renal 

dietitian that asking the staff to rate all patients would discourage 

same staff members from participating. The staff had the opportunity 

to rate each identified patient from 1 to 5 on their degree of 

noncompliance with respect to fluid and dietary restrictions and 

degree of interest they showed in their HD treatment. The staff could 

also respond that they did not know the patient well enough to rate 

them. There was also space for comments on each patient. 

It should be mentioned that for the sections of both 

questionnaires developed by the investigator, question design was 

patterned after Dillman's total design method (Dillman, 1978). 

Content validity of these sections was confirmed by the renal dieti

tian at the HD center. 

The patient questionnaire was pilot-tested on five in-center 

patients selected by the dietitian and known for their interest and 

cooperation. They had no problems completing any section of the 

questionnaire so no changes were made prior to its distribution to 

willing patients. The staff instrument was not pilot-tested but its 

content was approved by the renal dietitian. 

Data Collection 

Originally, two dialysis centers were chosen from which to draw 

participants. However, one of the centers relocated to another part 

of the city during the collection period and it was thought that its 



staff and patient population would be too unstable to use. The one 

center used for data collection served 90 in-center chronic 

hemodialysis patients and had a patient care staff of 17. 

Patient questionnaires were distributed in April and May 1987. 

Most patients completed their questionnaire at one sitting while 

undergoing hemodialysis treatment. It took them approximately 20-30 

minutes to fill out, occasionally longer if they felt ill or treatment 

procedures interrupted them. The investigator was available at all 

times to assist patients as needed. Several patients requested the 

form be read to them. After each questionnaire was completed, the 

investigator examined it for completeness and had an opportunity to 

request additional information from the patient if necessary. 

The staff questionnaire was distributed as described in the 

Research. Approach section above. Forms were placed in staff in-house 

mailboxes following an April 1987 staff meeting and were returned to 

the investigator by the following month. It took the staff about 15 

minutes to fill out the questionnaire. Aside from minor pieces of 

missing information, it did not appear that staff members had 

problems completing their questionnaire. 

The fulfillment of several research objectives involved 

determining the level of dietary and fluid compliance as measured by 

the amount of interdialytic weight gain (IEWG) and serum potassium 

(K4") values, as well as quantification of selected demographic and HD 

treatment variables. This information was obtained for each patient 

from their medical chart during the 3-month data collection period, as 

described in the Research Approach section above. 
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ftata Analysis 

The investigator created a data coding "book" so each response to 

each question could be converted to a numerical value. Data entry was 

performed with an IEM-AT computer, using the dBASE III+ data base 

management program. The personal computer and mainframe versions of 

the Statistical Package for the Social Sciences (SPSS) software 

programs were employed to carry out the analysis functions. For each 

of the statistical tests, significance was defined as an alpha level 

of less than 0.05. Unless otherwise noted, a normal distribution of 

values can be assumed. 

Frequency distributions were tabulated for all variables. Pearson 

product-moment correlation coefficients were examined for parametric 

data. Contingency table analyses were completed using the chi-square 

statistic to evaluate bivariate results. 

Alpha reliabilities were performed on MHLC subscales to test for 

internal consistency. Factor analysis using the varimax, rotated 

factor matrix method was employed to test for the presence of distinct 

dimensions. Multiple regression analysis was performed using the 

backward variable elimination procedure. Appendix E contains the 

equations for calculating the fluid- and weight-related variables. 
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CHAPTER FOUR 

RESUUES AND DISCUSSION 

Assessment of the Study Questionnaires 

In general, the patients appeared to have little difficulty in 

completing their questionnaire. However, the "General Health" 

section contained the most frequent unsolicited write-in comments and 

inappropriate multiple answers. Apparently it was sometimes 

difficult for several patients to choose a single answer because they 

agreed with a statement in a certain context, and disagreed with it in 

another. The investigator requested in these instances, that the 

patient mark their most frequent answer, but some respondents refused 

to do so. In this case the question was coded as multiple, and that 

patient's subscale was later discarded from further analysis. 

Only a few staff members did not complete their Staff Rating of 

Patient Compliance questionnaire entirely on the first try, and they 

filled in the missing information when it was requested by the 

investigator. There was no pattern to the missed questions, so it 

appeared to be a matter of oversight as opposed to difficulty with the 

way the instrument was arranged. 

Description of the Study Population 

The Dialysis Foundation of Southern Arizona (DFSA), was the 

hemodialysis (HD) treatment center chosen as the sight for participant 

recruitment. During the data collection period, there were 

approximately 90 in-center chronic hemodialysis patients serviced by 



that center, and thus potentially eligible to participate in this 

project. Of those, 50 were determined to be eligible and chose to 

participate. 

Ihe degree of participation of all DFSA in-center patients is 

presented in Table 1. Twenty-six of the 40 patients who did not 

participate were considered ineligible because of the following 

reasons: 7 were unable to communicate in English and had no one at 

home to translate the patient questionnaire—How do You Feel About 

Your Renal Diet?—for them; 5 had just begun HD treatments; 4 moved 

away before the investigator could meet with them; 3 dialyzed at odd 

times; 2 were too ill; 2 were deaf; 1 received a kidney transplant 

during the collection period; and 1 died. The nonparticipant group 

also included 5 patients who took the questionnaire home but never 

returned it, 5 who pilot-tested the questionnaire, and 4 who refused 

to complete it ("it looked too difficult," or "I'm not up to it"). 

Of the 50 patients who chose to participate, two completed the 

questionnaire but information from their medical record was 

unavailable (patient moved away or was deceased before the information 

could be obtained), and two did not complete the questionnaire (they 

requested that the investigator read it to them, but because of time 

constraints this was not possible). This left 46 patients for which 

complete records were obtained. Nine of these required the 

questionnaire read to them (due to poor eyesight, fatigue, poor 

English reading skills, etc.). 

Seventeen staff members were available to participate (there were 

no eligibility criteria), and 10 of them chose to complete the staff 



Table la. Study participation information of in-center 
patients from a Tucson, Arizona hemodialysis center. 
— Nonparticipants (N = 40). 

Reasons for Non-participation N 

Ineligible 26 

Didn't Return Questionnaire3 5 

Completed Pilot Questionnaire 5 

Refused 4 

a Hie How Do You Feel About Your Renal Diet? questionnaire. 

Table lb. Study participation information of in-center 
patients from a Tucson, Arizona hemodialysis center. 
— Participants (N = 50). 

Completion Status of Patients 
Who Qiose to Participate N 

Medical Record Information 
Unavailable 2 

Incomplete Questionnaire 2 

Completed all Information 46 



questionnaire—Staff Rating of Patient Compliance. 
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Demographic Information of the Study Population 

Hemodialysis Patients 

Information pertaining to the demographic characteristics of the 

patient population is presented in Table 2. Females comprised 60% of 

the sample in this study, compared to 47% on the national level (ESRD 

Patient Profile. 1987). Subjects ranged in age from 17 to 84, with 

nearly 75% of them 50 years of age or older. This distribution is 

comparable to the national statistics for chronic renal failure (CRF) 

patients. The majority of patients were married (60%), followed by 

those who were widowed (19%), findings similar to those by Cummings 

(1984) in his study of in-center HD patients. The average number of 

household members including the patient was 2.3. 

While 83% of the sample completed high school or beyond, there was 

a significant sex difference (t = 2.28, p < 0.05) indicating that 

males had received more education. None of the other demographic 

variables showed a significant difference between the sexes. 

Table 2 also includes the primary employment history of the study 

patients. Over 40% worked in what are classified as blue-collar jobs 

(i.e. factory workers, truck drivers), similar to the findings 

reported by Hilbert (1985) in her study of in-center HD patients. 

Information was also obtained on the patients' ethnic background, 

religious affiliation, and income status, however these variables were 

frequently missing from the medical chart. Of the 19 patients (40% of 

total) for whom ethnic information was available, 9 (47%) were 



Table 2. Demographic characteristics of patient participants 
frcm a Tucson, Arizona hemodialysis center. 
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Variables Females Males 

Age Ranges (yrs) 

N = 47 
Mean = 57.7 
SD = 15.1 

Marital Status 

N = 47 

Number of Persons 
in Household.13 

N = 43 
Mean = 2.3 
SD = 1.0 

Highest Education 
Level Completed* 

N = 42 

Past or Current 
Employment 

N = 47 

10-19 
20-29 
30-39 
40-49 
50-59 
60-69 
70+ 

Married 
Widowed 
Single 
Divorced 

1 
2 
3 
4 
5 

Grade School 
High School 
Trade 
College 

Blue-collar 
White-collar 
Horoemaker 
Multiple 

1 (4)a 

1 (4) 
0 (0) 
5 (18) 
5 (18) 
8 (28) 
8 (28) 
28(100) 

14 (50) 
8 (29) 
4 (14) 
2 (7) 
28(100) 

2 (8) 
18 (72) 
3 (12) 
0 (0) 
2 (8) 
25(100) 

7 (29) 
9 (33) 
3 (13) 
6 (25) 
25(100) 

12 (43) 
7 (25) 
5 (18) 
4 f 14) 
28(100) 

0 
0 
6 
1 
4 
5 
3 

(0) 
(0)  

(32) 
(5) 
(21) 
(26) 
1161 

19(100) 

14 (74) 
1 (6) 
2 (10) 
2 (1Q1 
19(100) 

3 (17) 
10 (54) 
1 (6) 
3 (17) 
1 (6) 
18(100) 

0  (0 )  
8 (47) 
0  (0)  
9 (53) 
17(100) 

9 (47) 
9 (47) 
0 (0) 
1 (6) 
19(100) 

? N (%) • 
D Patients living alone but with family in town were combined 
with those living with one other person. 

* Sex difference significant by t-test (t - 2.28, p < 0.05). 
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Caucasian and 8 (42%) were Hispanic. Of the 30 patients (63% of 

total) for whan religious affiliation was found, 17 (57%) were 

Catholic and 7 (23%) were Protestant. For the 22 (46% of total) on 

whan income was available, 8 (36%) earned between $12,000 and $24,000, 

and 7 (32%) between $3,600 and $7,200. 

Table 3 describes the patient population's hemodialysis (HD) 

treatment variables. The average length of time patients had been 

receiving HD (tenure) when the study began, was approximately 40 

months (SD = + 39), with half of the sample on treatment 27 months or 

less. Ihere were no significant differences in tenure between the 

sexes, however, 2 patients (1 male and 1 female) had received HD 

treatment 2 1/2 years longer than any of the other patients (more than 

145 months or 12 years in total). Their inclusion pulled up the 

tenure group means, but these patients were not different from their 

fellow patients with respect to other HD treatment variables. 

Also presented in Table 3 are the average lengths of time male and 

female patients were dialyzed each treatment session. The range for 

HD treatment time is 2-4 hours at the center where this study took 

place. The mean for this group was 2.7 hours (SD = ± 0.4), with the 

men dialyzing significantly longer than the women (t = 2.28, p < 

0.05). 

Chronic renal failure patients typically dialyze 2 or more 

commonly 3 times per week. The average number of HD sessions per week 

for this group of patients was 2.7 (SD = + 0.3), with no differences 

between the sexes. 



Table 3. Description of the tenure, treatment time, and number 
of dialysis sessions for the patient participants from 
a Tucson, Arizona hemodialysis center. 

Mean + SD 
(Min-Max) 

Females Males 
Variables (N=29) (N=19) 

Tenure (months) 42 ± 39 36 ± 39 
(2-146) (4-152) 

Average Treatment 2.6 ± 0.4* 2.9 ± 0.3* 
Time (hours) (2.0-3.5) (2.5-3.8) 

Average Number 2.7 ± 0.3 2.6 ± 0.4 
of Sessions/Week (1.8-3.0) (1.7-2.9) 

* These values are significantly different by t-test 
(t = 2.28, p < 0.05). 
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A full 75% of the sample papulation were either ineligible or 

refused a kidney transplant. Because of the method of recording this 

information in the patients' medical charts, it was impossible for the 

investigator to distinguish between these 2 situations. However, 

these findings are nearly identical to those reported by Cummings 

(1984) in his study of 116 in-center HD patients. 

Admitting diagnoses are presented in Table 4. One-quarter of the 

study patients required HD treatment primarily due to a group of 

diseases which cause inflammation of the kidney (glomerulonephritis, 

etc.), followed closely by congenital anomalies (23%) and diabetes 

mellitus (EM, 21%). National figures report that on average only 7% 

of in-center HD patients initially undergo treatment because of 

congenital anomalies (ESRD Patient Profile. 1987), which indicates 

that this admitting diagnosis for HD therapy was over-represented in 

this study. Sixty percent of the study patients also had other health 

conditions which complicated their kidney status. 

Staff 

Occupation-related information on the 10 patient care staff 

members who participated in this study is presented in Tables 5a and 

5b. Eight staff members were in the nursing profession, and the 

majority (9 of 10) were female. As shown in Table 5b, the average 

number of years spent in their respective profession was 12.6 (SD = + 

5.5), and the majority of years spent working with HD patients 

specifically, occurred at the center involved in this study (4.7 of 

5.0 years). 



Table 4. Frequency distribution by admitting diagnosis for patient 
participants from a Tucson, Arizona hemodialysis center; 
comparison to national figures. 

Types of 
Diagnoses 

Patient 
Population 
(N = 48) 

National 
Statistics3 

Glomerulonephritis, Nephrotic 
Syndrome and Nephrosis 
Congenital Anomalies 

12 (25)b 
11 (23) 

(23) 
(7) 

Diabetes Mellitus 10 (21) (18) 

Hypertension 9 (19) (22) 

Lupus (Auto-immune deficiency) 4 (8) — 

All Others 2 (4) (15) 

Unreported — (14) 

a Contemporary Dialysis and Nephrology. March, 1987, 
p. 34-40. 

b N (%). 



Table 5a. Employment information of patient care 
a Tucson, Arizona hemodialysis center; 
of staff participants (N = 10)a. 

staff from 
professions 

Position N 

Registered Nurse 3 

Licensed Practical Nurse 2 

Renal Technician 3 

Registered Dietitian 1 

Social Worker (MSW) 1 

al Male, 9 Female. 

Table 5b. Staff participants' years spent in patient health 
care {N = 10). 

Type of Patient Care Mean ± SD 

Total 12.6 ± 5.5 

Hemodialysis 5.0 ± 2.8 

At Current Center 4.7 ± 3.1 
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Research Objective One 

The first research objective of this study addressed the issue of 

determining the dietary compliance level of each patient as measured 

by their interdialytic weight gain (IEWG, assumed primarily due to 

fluid retention) and serum potassium (K4*) values. Fluid gain was 

calculated 2 ways: first, as the average number of kilograms of 

weight gained between the end of one HD session and the beginning of 

the next; and secondly, as a percent of mean (post-dialysis) body 

weight (see Appendix E for information on the calculation of the 

fluid- and weight-related variables). At this HD center, serum K+ is 

measured once per month just prior to a HD treatment. The serum K4" 

for this investigation was obtained by averaging the K4" values taken 

during the three-month data collection period. 

Results of the measurement of body weight and the fluid and 

dietary compliance assessment variables are presented in Table 6. The 

average body weight (BW) taken directly after HD treatment ("dry 

weight") was 66.2 kg (SD = + 14.8), with "wet weight" (pre-HD 

treatment weight) adding another 2 kilograms. As might be 

anticipated, there was a significant difference between male and 

female measures of body weight (t = 3.98 for dry weight and 4.00 for 

wet weight, both with p < 0.01). 

The average value for absolute IEWG was 2.2 kg (SD - ± 0.8). 

Rosenbaum and Ben-Ari Smira (1986), took multiple measures of IEWG 

over a one-year period, on 53 in-center HD patients. Their patients' 

average ICWG was 1.8 kg (SD = + 0.6), with the differences between 

multiple measures so small, that they reported, "adherence to fluid-
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Table 6. Body weight and dietary compliance assessment 
variables for the patient participants from a Tucson, 
Arizona hemodialysis center. 

Mean + SD 
(Min-Max) 

Females Males 
Variable (N = 29) (N = 19) 

"Dry Weightl,a (kg) 60 ± 11* 75 + 15* 
(42-84) (53-107) 

"Wet Weight"'3 (leg) 62 ± 11* 77 + 15* 
(44-86) (56-111) 

IDWGC (kg) 2.2 ± 0.8 2.2 ± 0.9 
(1.0-4.3) (0.6-4.2) 

%BWG£ 3.3 ± 1.0 3.5 ± 1.2 
(1.1-5.3) (1.6-5.4) 

Mean Serum Potassium (mEq/L) 5.0 ± 0.5 5.2 + 0.5 
(4.1-5.7) (4.5-5.8) 

a Average post-dialysis bod/ weight, 

k Average pre-dialysis body weight. 

c Average interdialytic weight gain. 

^ Percent of body weight gained between hemodialysis 
sessions. 

* Values on the same line are significantly different by 
t-test (dry weight t = 3.98, wet weight r = 4.00, 
p < 0.01 for both weights). 
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intake restrictions is apparently quite consistent over time", (p. 

360). 

Hie mean percent of BW gain between HD sessions (%EWG) for this 

study sample was 3.4% (SD = + 1.1). In a study of 22 male and 12 

female incenter HD patients, Manley and Sweeney (1986) observed over 

the course of one year an average %EWG of 3.7%. Values for both ICWG 

and %BWG were not significantly different between males and females, 

findings similar to those reported by Rosenbaum and Ben-Ari Smira 

(1986). 

The mean K1" value was 5.0 mEq/L (SD = + 0.5), which is within the 

normal range for healthy adults of 3.5 - 5.5 mEq/L (Dialysis and You. 

1980), and consistent with the published data (Ferraro, 1986). There 

was no sex difference in serum K*~ value. 

Table 7 presents the percentage of noncompliant fluid and 

potassium measures for the male and female participants. The maximum 

number of HD sessions ranged from 26 (for patients who were dialyzed 2 

times per week during the 13-week measurement period) to 39 (for 

patients who dialyzed 3 times per week). As defined by the DFSA, any 

ICWG greater than 3.0 kg was considered noncompliant. Using this 

standard, the patients had an average of 6.5 (19.3%) noncompliant IDWG 

sessions. The literature has yielded a wide variety of fluid 

noncompliance results, ranging from as high as 70% (Yanitski, 1983) to 

as low as 16% (Procci, 1978). Unfortunately, these values are 

difficult to interpret due to an inconsistency in compliance criteria 

and related methodology. 



Table 7. Interdialytic weight gain (IEWG) and serum potassium 
(K1*) noncompliance variables for the patient participants 
from a Tucson, Arizona hemodialysis center3. 

Mean + SD 
(Min-Max) 

Females Males 
Variable (N = 29) (N = 19) 

%Fluid Noncompliance?3 10.1 ± 16.9* 33.2 ± 28.5* 
(0.0-70.6) (0.0-89.2) 

%K1" Noncompliance0 6 ± 13 7 ± 14 
(0.0-33.0) (0.0-33.0) 

a IEWG noncompliance = > 3 kg, maximum # of measures ranged 
from 26 to 39, serum K* noncompliance = > 6 mEq/L, maximum 
number of measures = 3. 

k Percent of IEWG measures that were nonconpliant. 

c Percent of serum potassium measures that were nonconpliant. 

* These values are significantly different by t-test 
(t = 3.54, p < 0.01). 



In the current study, there was a significant sex difference with 

respect to the percent of sessions that were considered noncompliant 

(t= 3.54, p < 0.01), which indicated that males were rated as fluid 

noncompliant more often than females. Also, there was a large 

positive skew to this distribution (1.8), which resulted from 27.1% of 

the group always having compliant IEWG values, and an additional 12.5% 

having just one noncompliant value. Only 8 patients (17%) averaged 

over 3.0 log IEWG between sessions, and this group included an equal 

number of females. Two of these women weighed even more than the 

average man, and the other 2 women were of "average" weight, but 

gained slightly more than the 3.0 kg noncompliance cutoff point. The 

rest of the women rarely had a noncompliant session, unlike the males 

whose distribution of fluid noncompliance was more normalized. Also 

shown on Table 7 are the average percentages of serum potassium 

measures that were considered noncompliant for the male and female 

patients. Hie DFSA defines K*" noncompliance as any value greater than 

6.0 mEq/L. No patient had more than one noncompliant K*" value (out of 

3) over the course of the three-month data collection period, and no 

patient had a "noncompliant" average value. In fact, only one 

participant per month for the first two months of investigation had 

values greater than 6.0 mEq/L. There were no significant differences 

in potassium compliance between the sexes. 

These results are comparable to Procci's (1981) of 97% compliance 

using identical criteria (mean < 6.0 mEq/L). Other researchers have 

reported a wide range of serum potassium compliance results (33-93%), 

but their compliance criteria have been varied as well (see Ferraro, 
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1986 for an extensive review). 

Interrelationships 

There was no statistically significant relationship between the 

two measures of fluid gain (IDW3 and %BWG) with serum K*". Perhaps 

this is due to their difference in sampling frequency (2-3 

times/week versus 1 time/month), or just that they are assessing 2 

quite different behaviors (Wolcott, 1986; Manley and Sweeney, 1986). 

Several significant correlations were found however, between 

measures of weight and fluid noncompliance, and these are presented in 

Table 8. For females only, a positive relationship was seen between 

both measures of body weight (dry and wet weight) and the overall 

percentage of IEWG measures that were considered noncompliant (%Fluid 

Noncomp, r = 0.47, p < 0.05 for both measures of body weight). This 

would seem to indicate, that at least in the women, the individuals 

who weighed more were also those more often rated as fluid 

noncompliant (by virtue of having gained on average more than 3 

kilograms of weight interdialytically). 

When fluid gain was represented as a percent of body weight 

(%BWG), the fluid noncompliance rating was highly correlated to it, in 

females as well as males (r = 0.53, r = 0.77, respectively, both with 

p < 0.01). This suggests that the greater the percentage body weight 

gain, the more likely the individual will be rated as fluid 

noncampliant. 

Somewhat surprising then, was the lack of relationship found 

between absolute IEW3 with dry or wet weight, percent body weight 
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Table 8. Correlation coefficients between body weight, fluid gain, 
and fluid noncompliance variables among the patient 
participants from a Tucson, Arizona hemodialysis center. 

Females Males 
(N^=29) (N=19) 

Dr^-Wet*3 
Dry-IDWG^ 
Dry-%BWGd 

Dry-%Fluid Nonconpliancee 

Wet-IDWS 
Wet-%BWG 
Wet-%Fluid Noncompliance 

ICWG-%BWG 
ICWG-%Fluid Noncompliance 

%BWG-%Fluid Noncompliance 

0.99** 0.99** 
0.26 0.33 
0.18 -0.21 
0.47* 0.30 

0.33 0.38 
-0.18 -0.21 
0.47* 0.30 

0.10 -0.14 
0.14 0.00 

0.53** 0.77** 

a Average post-dialysis body weight. 

b Average pre-dialysis body weight. 

c Interdialytic weight gain. 

d % of body weight gained between hemodialysis sessions. 

e % of ICWG measures that were rated as noncompliant. 

* p < 0.05 

** p < 0.01 
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gain, or percent fluid noncompliance. One might assume that larger 

weight individuals could conceivably retain more fluid than their 

smellier weight counterparts, but this was not shown in this sample. 

There was also no significant relationship between the 2 measures of 

fluid retention, IEW3 and %BWG. Finally, it was of interest that 

absolute IEWG shewed no relationship with the measure of fluid 

noncompliance. This could be due to the fact that one is the mean 

value of multiple measures (IEWG) while the other is the number of 

those measures that were above the fluid noncompliance cutoff point 

(%Fluid Noncomp). 

Sex Differences 

As was reported earlier and shown on Table 3, males required 

significantly longer time to dialyze each HD session than did females. 

One might assume that this could be due to their significantly larger 

body size, however, t-tests revealed this difference was not due to 

body weight per se. It appears that there are factors other than 

larger body weight which required the males in this study to dialyze 

longer than the females. This hypothesis is supported by the finding 

that there was no significant relationship between measures of body 

weight and the fluid noncompliance criteria in the men, unlike in the 

women. 

Somewhat surprising, there was no significant sex difference in 

ILWG. This suggests that even though the women were of a 

statistically smaller weight, they did not gain significantly less 

fluid than their male counterparts. However, despite significant 
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differences in body weight, the lack of difference in absolute 

interdialytic weight gain (ICWG) was not great enough in this 

relatively small sample to reveal a significant difference in the %BWG 

measures between the 2 sexes. 

Research Objective Two 

The second research objective addressed the issue of determining 

the multidimensional health locus of control (MHIC) orientation of 

each patient, which was elicited in the "General Health" section of 

the patient questionnaire. If any of the responses were missing on a 

specific scale (internal, powerful others, or chance) for any patient, 

that case (patient) was dropped from analysis for that scale, as 

suggested by Wallston et al. (1978). As an alternative, calculated 

mean scores were entered for any missing responses. However, these 

values were not significantly different from the above method, so the 

former were retained. Presented in Table 9 are descriptive measures 

for the three MHIC scales obtained from the study sample. There were 

42 complete cases each, for the internal and powerful others scales, 

and 43 for the chance scale. One respondent scored the minimum value 

of 6 for the powerful others health locus of control (FKLC) scale, as 

did another for the chance health locus of control (CHIC) scale. The 

maximum value of 24 was scored on the internal health locus of control 

(IHLC) scale. The internal and powerful others scales had similar 

means, while the mean for the chance scale was approximately 3 1/2 

points lower. This suggests that the respondents tended to have lower 

chance orientations, a finding also reported by Wallston and Wallston 



Table 9. Multidimensional health locus of control (MHLC) scales: 
Mean, standard deviation, minimum and maximum values for 
patient participants from a Tucson, Arizona hemodialysis 
center. 

MHI£ Scale N Mean ± SD Minimum Maximum 

IHLC 42 16.6 ± 2.8 11 24 

EHLC 42 16.8 ± 3.0 6 22 

CHir: 43 13.2 ± 2.9 6 18 

IHLC = Internal Health Locus of Control Scale. 

FHIC = Powerful Others Health Locus of Control Scale. 

CHLC = Chance Health Locus of Control Scale. 



(1981) in their review of studies employing the MHLC scale with 

chronically ill patients. 

The distribution of scores presented in Table 10 supports this 

trend. T-tests revealed no significant sex differences in the 

distributions of scores, although females on average rated themselves 

one point higher than males on all scales. 

Reliability 

The MHDC scale was shown to have good internal and external 

reliability using Cronbach's (1951) coefficient alpha. Principal 

component factor analysis was perfonned on the MHLC scale to verify 

the presence of several distinct factors. The rotated (varimax) 

solution yielded 3 major factors with loadings from 0.51 to 0.80. 

The percent of variance accounted for by these 3 factors was 51.6% 

The internal reliability for each of the 3 subscales (internal, 

powerful others, and chance) were within acceptable range (0.68 to 

0.78). See Table 11 for summary reliability statistical information 

on this instrument. 

Intercorrelations and Comparison to t-ho T.iterature 

Pearson's correlation was employed to compare the 3 health locus 

of control scales, as seen in Table 12. The powerful others and 

internal scales were found to be positively correlated (r = 0.37, p < 

0.01). No other significant intercorrelations were found among the 3 

scales, although the directions of interrelationships were the same 

as Wallston et al.'s (1978). 



Table 10. Distribution of raultidiinensional health locus of control 
(MHLC) scores for the patient participants from a Tucson, 
Arizona hemodialysis center. 

Scores3 

MHLC Scale N 6-11.9 12-17.9 18-24 
(low) (Medium) (High) 

HHjC 42 1 24 17 

EHLC 42 1 25 16 

CHLC 43 9 30 4 

HHC = Internal Health Locus of Control Scale. 

FHD2 = Powerful Others Health Locus of Control Scale. 

CHIC = Chance Health Locus of Control Scale. 

a High score indicates a strong belief in that dimension (internal, 
powerful others, or chance). 



Table 11. Reliability and internal consistency results 
for the MHDC* instrument completed by patient 
participants from a Tucson, Arizona hemodialysis 
center (N = 46). 

(subscales) 

Internal Powerful 
Others 

Chance 

Alpha Reliability Coefficient 0.73 0.78 0.68 

Inter-Item Correlation 
Mean 
Minimum 
Maximum 

0.31 
-0.03 
0.60 

0.37 
0.12 
0.67 

0.26 
-0.04 
0.44 

Number of Items 
Meeting Inter-Item 
Correlation Criteria (> 0.40) 4/6 6/6 4/6 

* Multidimensional Health Locus of Control. 
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Table 12 also presents the intercorrelations found by Wallston's 

MHLC validation study (1978), which in addition to the positive 

(though less so) correlation between the internal and powerful others 

scales, also found a positive relationship between the 2 external 

scales (powerful others and chance) and a negative correlation between 

the chance and internal scales. 

The difference in results may be due to several reasons, not least 

of which are differences in the sample populations. Wallston's sample 

consisted of 115 relatively healthy individuals recruited at an 

international airport, while the sample population for this study 

consisted of approximately 40 in-center chronically ill hemodialysis 

patients. 

Perhaps the stronger relationship found between the powerful 

others and internal scores in this study as compared with Wallston's 

findings, reflects a greater dependency upon self-reliance and medical 

staff assistance for survival. The lack of significant relationships 

between the other combinations of orientations found in this current 

study, may be due in part to the small sample size. 

Research Objective 3 

Research objective 3 contained 2 subparts. The first involved 

determining the patients* perceptions of the difficulty in complying 

with fluid and dietary restrictions. This information was obtained 

from the "Your Diet" section of the patient questionnaire. The second 

section dealt with determining patient perceptions of the degree of 

support from family members with regard to their dietary compliance. 
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Table 12. Intercorrelations of the imiLtidlmensional health 
locus of control scales: Responses of the patient 
participants from a Tucson, Arizona hemodialysis 
center and comparison to the literature. 

Respondents/Wallston et al. (1978) 
(N = 40) (N = 115) 

EHLC XHLC 
(A + B) (A) 

CMLC 0.13/0.17* -0.23/-0.34** 
(A) 

FHDC 0.37**/0.11* 
(A + B) 

IHLC 
(A) 

PHLC (A + B) = Pcwerful Others Health Locus of Control Scale 
(Forms A and B combined). 

IHLC (A) = Internal Health locus of Control (Form A). 

CHIC (A) = Chance Health Locus of Control (Form A). 

*p < 0.05 

**p < 0.01 
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Responses to this portion of the third research objective were 

obtained from the "About You" segment of the patient questionnaire. 

Fluids 

Tables 13 through 18 and Figure 1 relate to patient perceptions 

of the difficulty in following dietary recornmendations. Issues 

specifically dealing with fluid concerns will be discussed first. 

Table 13 presents the patients' responses to the question, "at what 

amount is your daily fluid limitation set?". A typical fluid 

restriction will allow 1000 - 1500cc (4 to 6 cups) per day depending 

on daily urine volume (St. Jeor, 1980). Twenty-five percent of the 

respondents reported that their fluid limitation was set at 2 to 4 

cups per day, with another 30% reporting theirs at 4 to 6 cups. There 

was no significant difference in restriction between the sexes. These 

findings indicate that this group of HD patients are fairly typical 

with regard to their fluid restrictions. 

A related question dealt with frequency of urine output. While 

it was not within the scope of this study to measure patients' actual 

urine volume, frequency of urination does give indirect evidence of 

remaining renal function. Uiis question did reveal a significant sex 

difference (t = -2.17, p < 0.05), with females reporting an average 

frequency of urination of 2.9 times per day, and males only 1.9 times 

per day (Table 14). This difference in means was due in part to 41% 

of the males reporting an anuric condition, compared with just 14% of 

the females. 



Table 13. Distribution of responses of patient participants 
to amount of daily fluid limitation, from a Tucson, 
Arizona hemodialysis center. 

Limitation 

0-2 Cups 7 (15)a 

2-4 Cups 12 (25) 

4-6 Cups 14 (30) 

> 6 Cups (write-in answer) 1 (2) 

Don't Knew Limit 7 (15) 

No Limit 6 f 13) 

47(100) 

a N (%). 
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Table 14. Responses of patient participants to the amount 
of their daily urine output from a Tucson, Arizona 
hemodialysis center. 

Possible Responses Females* Males* 

Never 4 (14)a 7 (41) 

Once/Day 2 (7) 1 (6) 

Twice/Day 7 (25) 1 (6) 

Three/Day 3 (11) 5 (29) 

Four/Day 4 (14) 1 (6) 

> Four/Day*3 8 (29^ 2 (12) 

28(100)c 17(100)d 

* Sex difference significant by t-test {t -2.17, p < 0.05) 

a N (%). 

b Imputed as five times per day for grouped statistics. 

c Female mean + SD = 2.9 + 0.8 times per day. 

d Male mean + SD = 1.9 + 0.9 times per day. 
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Nutrients 

Information regarding patient responses to questions about 

specific nutrient restrictions is presented in Tables 15 through 17. 

There were no significant sex differences found among these questions. 

Eighty-nine percent of the study patients have been told to limit 

their intake of potassium-rich foods, followed by 81% told to limit 

their sodium intake, as shown in Table 15. Hiese are 2 very common 

nutrient restrictions for HD patients (Watson, 1980). 

When asked which of their nutrient restrictions was hardest to 

follow (Table 16), the majority of participants responded with 

potassium (32%), followed by a multiple response (19%) which always 

included potassium. It was not surprising that potassium rated as the 

hardest (non-fluid) nutrient to limit, since it was also the most 

frequently limited. Table 17 gives a frequency distribution of the 

number of non-fluid nutrient restrictions per patient, with the 

average calculated at 3. The majority of participants (87%) must 

limit their intake of fluids as well. 

Rating their renal diet 

Focusing now on food groups as opposed to specific nutrients, the 

patients were asked to rate the difficulty of limiting their intake of 

different foods (Table 18). Patients rated their fluid restriction 

as harder to comply with than any other food group. De-Nour and 

Czaczkes (1972) reported similar findings, and stated that "even the 

patients who do adhere well to this restriction say that it is 

difficult and that they are thirsty most of the time" (p. 335). 



Table 15. Percentage of patient participants who have been 
told to limit their intake of specific nutrients from 
a Tucson, Arizona hemodialysis center. 

Nutrient N (%) 

Potassium 42 (89) 

Sodium 38 (81) 

Protein 28 (60) 

Saturated Fat and Cholesterol 16 (34) 

Sugar 12 (26) 

Other*3 6 (13) 

No Limits 1 (2) 

a Total N = 47. 

b Write in responses included phosphorous and calories. 
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Table 16. Responses of patient participants to which dietary 
restriction (nutrient, non-fluid) is hardest to follow 
frcm a Tucson, Arizona hemodialysis center. 

Nutrient 

Potassium 15 (32)a 

Multiple13 9 (19) 

None are hard 8 (17) 

All are hard 6 (13) 

Sodium 4 (9) 

Protein 2 (4) 

Saturated Fat and Cholesterol 1 (2) 

Sugar 1 (2) 

Other0 1 ( 2 )  

47(100) 

a N (%) . 

k Two responses were circled, one of which was always potas
sium. 

c Write-in responses included phosphorous and calcium. 
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Table 17. Distribution of the number of nutrient (non-fluid) 
restrictions per patient participant from a Tucson, 
Arizona hemodialysis center. 

Number of restrictions Number of patients (%) 

0 1 (2) 

1 5 (11) 

2 11 (23) 

3 16 (34) 

4 5 (11) 

5 7 (15) 

6 2 (4) 

47(100) 

Mean = 3.0 

S.D. = 1.4 



Table 18. Perceptions of patient participants of the 
difficulty in limiting specific food groups from a 
Tucson, Arizona hemodialysis center3. 

Food Group N Mean ± SD 

Fluids 44 3.0 + 1.8 

Dairy 46 3.7 ± 1.8 

Fruits 47 3.9 + 1.8 

Sweets 47 4.3 ± 1.6 

Meats 47 4.3 + 1.3 

Breads 46 4.4 + 1.5 

Snacks 46 4.5 ± 1.5 

Vegetables 47 4.5 + 1.5 

Diet in general 46 3.5 + 1.5 

Computed average'3 46.2 4.1 + 1.6 

a Scale: 1 = hard, 2 = between hard and medium, 3 = medium, 
4 = between medium and easy, 5 = easy, 6 = patient does not 
have to limit that food group. 

b Ccilculated from the average responses for all specific food 
groups. 
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Of the non-fluid food groups, dairy products were rated as the 

hardest restriction to limit, followed by fruits. This may be due to 

the high potassium content of these food groups, which the patients 

ranked earlier as the hardest nutrient to restrict. 

The patients rated their diet in general as one-quarter of the 

way between "medium" and "easy" (3.5), but when the actual mean of 

their responses for all food group ratings was calculated, it was a 

higher score (4.1), indicating an easier rating. This difference may 

be due to the patients' perceptions of fluid being more difficult to 

restrict than any one or several food groups combined, and thus fluid 

limitation "weighs" more than the others when estimating difficulty in 

complying with diet in general. This may be supported by the 

findings of Rosenbaum and Ben-Ari Smira, who wrote that, "having a 

spouse that cooks may well facilitate the patient's adherence to a 

food diet; adherence to the fluid diet, however, is under the sole 

control of the individual patient (1986, p. 358). 

Patients' perceptions of dietary compliance 

Over 63% of the patients felt they almost always or always 

followed their fluid and dietary requirements (Table 19), findings 

similar to Rosenbaum and Ben-Ari Smira1 s, where 68% of their patients 

believed they complied with their fluid restriction. In this current 

study, self-assessment of compliance to fluid and dietary requirements 

were highly intercorrelated for males (r = 0.57, p < 0.01, n = 17), 

indicating that their perceptions of frequency in compliance with 

these restrictions were similar. For the females, the 
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Table 19. Perceptions of patient participants regarding frequency 
of compliance to fluid and dietary recommendations from a 
Tucson, Arizona hemodialysis center. 

Possible Responses Fluid Diet 

< Once/week 4 (9)a 2 (4) 

About once/week 1 (2) 2 (4) 

2-4 times/week 7 (16) 8 (19) 

> Four times/week 4 (9) 3 (7) 

Almost always 20 (47) 20 (47) 

Always 7 (16) 8 (19) 

43(100) 43(100) 

a N (%). 
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intercorrelations were not quite as strong, though they were 

approaching significance (r = 0.39, p = 0.059, n = 24). Similar 

results were found by Hilbert (1985), who reported a significant 

correlation between self-report of dietary and fluid compliance. 

Social Support 

Several investigators have found strong social support to be a 

reliable indicator of good dietary compliance among HD patients 

(Hilbert, 1985; Sommer and Tucker, 1988). The second part of 

research objective 3 addressed the issue of determining patient 

perception of degree of support from family with regard to dietary 

compliance. 

There were no significant differences in responses between the 

sexes. The majority of the patients in this study (72%), indicated 

that their family and friends were often or always helpful with the 

patient's dietary compliance efforts (Table 20). This finding appears 

to be contrary to Rosenbaum and Ben-Ari Smira (1986), in which only 

21% of the Israeli HD patients requested help from others with fluid 

restriction. 

Information was also obtained from the patients in areas which 

may have an impact on their dietary compliance and perception of 

support from others. This information is presented in tabular form in 

Appendix; F. 



Table 20. Responses of patient participants to how helpful family 
and friends are in supporting their dietary compliance 
efforts from a Tucson, Arizona hemodialysis center. 

Degree of helpfulness 

Prevent me from following diet 0 (0)a 

Not very helpful, or harass me 1 (2) 

Somewhat helpful 7 (17) 

Often helpful 13 (30) 

Always helpful 18 (42) 

Not Applicable 4 (9). 

46(100) 

a N (%). 
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Interrelationships 

There were no significant relationships found among the patients' 

fluid variables (amount of fluid restriction, frequency of urine 

output, how often they followed their fluid restriction, and how hard 

it was for them to comply with that limitation). However, in the 

females, a negative correlation was approaching significance between 

frequency of urine output and perceived compliance with fluid 

restriction (r = -0.42, p = 0.06, n = 26). This might indicate that 

the less frequent the urine output (and thus the more severe the 

renal failure), the better the patient's perceived compliance with the 

fluid restriction. 

Hie Chi-square statistical procedure was performed on presence or 

absence of the nutrient and fluid restrictions, to detect possible 

patterning between any two limitations. There was a significant 

positive relationship between the presence of protein arid sodium 

restrictions, however, this relationship should be interpreted 

cautiously due to a low number of occurrences in one of the cells. No 

other pair of restrictions yielded significant results. 

Intercorrelations between the food group variables (rated on 

difficulty to limit intake of) are presented in Table 21. As 

expected, vegetables and fruits were highly correlated (r = 0.56, p < 

0.01), as they both contain nutrients that visually must be limited by 

HD patients (potassium for example). Fruits were also positively 

correlated with meat, breads, snacks, and diet in general. Degree of 

difficulty in limiting the vegetable food group was significantly 

correlated with meat arid diet in general, as well as with fruit. Meat 



75 

Tkble 21. Interoorrelations between difficulty with specific food 
group limitations in patient participants from a Ttcson, 
Arizona hdoodialysis center2. 

Meat Dairy Breads Snacks Sweets Fluids Diet? 

Fruits 

Vegetable 

Meat 

Dairy 

Breads 

Snacks 

Sweets 

Fluids 

Diet 

0.56** 0.42** 

0.30* 

0.32* 

0.29* 0.34* 

0.31* 0.34* 

0.38** 

0.46** 

0.42** 

0.37** 

0.51** 

0.51** 

0.33* 

a N = 44. 

b Vegetables. 

c Diet in general. 

•* p < 0.05 

** p < 0.01 



was correlated with dairy, snacks, fluids and diet, and sweets with 

dairy, breads, and snacks. Difficulty in limiting fluids was highly 

correlated with diet in general, which gives additional support to the 

supposition that fluids influenced the rating of difficulty in 

complying with the overall diet. 

The total number of nutrient restrictions for each patient was 

not significantly correlated with their response to how often they 

followed their renal diet recommendations. However, there was a 

relationship between how often patients ate with family members (Table 

1, Appendix: F), and how helpful they perceived their family to be in 

supporting their dietary compliance efforts (r = 0.39, p < 0.01, n = 

45). There were no other significant relationships between degree of 

family helpfulness and any of the indirect support from family 

variables presented in Appendix F. 

Research Objective Four 

This objective dealt with determining inter-relationships between 

variables obtained from the patient medical records—Information from 

Medical Records, and the patient questionnaire—How do You Feel About 

Your Renal Diet?. There are five parts to this objective. 

The first part examined relationships between levels of potassium 

and fluid compliance, and the MHLC orientation of each patient (Table 

22). There were 3 significant correlations between powerful others-

oriented males and the compliance indices: positive relationships for 

%BWG and %Fluid Noncomp—the percent of IEWG sessions where > 3 kg 

fluid was retained—(r = 0.61 and 0.58, respectively with p < 0.05 for 
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Table 22. Correlation coefficients between physiological compliance 
and inultidimensional health locus of control variables in 
patient participants from a Tucson, Arizona hemodialysis 
center3. 

IHLC FHIC 

Females/Males 

CHIC 

Interdialytic 
Weight Gain 

-0.07/0.22 0.14/-0.29 0.28/0.29 

% Body 
Weight Gain 

-0.06/-0.14 -0.34/0.61* 0.27/0.15 

%Fluid 
Noncompl iance*3 

-0.18/-0.00 -0.29/0.58* 0.06/0.21 

%K+ 
Noncompl iancec 

-0.10/-0.24 -0.08/-0.70** -0.34/0.17 

a N = 24 females, 12 males. 

k Percent of interdialytic weight gain measures that were 
noncornpliant. 

c Percent of serum potassium measures that were noncornpliant. 

IHLC = Internal Health locus of Control. 

EHLC = Powerful Others Health Locus of Control. 

CHLC = Chance Health Locus of Control. 

* p < 0.05 

** p < 0.01 



both), and a negative relationship with %K* Nonccmp—the percent of 

serum K*" values that were > 6.0 iriEq/L—(r = -0.70, p < 0.01). These 

relationships indicate that the higher the powerful others 

orientation, the greater the percent body weight gain and fluid 

noncompliance, and the lower the serum potassium noncompliance. There 

were no other significant correlations between the other MHLC 

orientations and the compliance indices for males, and none at all for 

the females in this study. 

The second part to this research objective addressed 

relationships between the physiological compliance variables and 

certain demographic factors. The physiological compliance variables 

again included absolute I DWG, %BWG, %Fluid Noncomp , and %K+ Noncomp 

(Table 23). The demographic factors included age, marital status, 

number of household members, level of education, and type of 

(previous) employment. Also included were the HD "demographic" 

factors: how long the patient had been a HD patient (tenure), their 

average hemodialysis therapy time, and how many HD sessions they 

averaged each week (2 or more commonly 3). As with the above section, 

analyses were run separately for males and females. There was no 

significant relationship between any of the physiological compliance 

variables and age, for either men or women. This finding indicates 

that age itself did not appear to influence the compliance measures of 

the patients in this study. 

There was a significantly negative correlation in the males 

between ICOTG and number of household members (r = -0.59, p < 0.01). 

This finding would appear to indicate that the more people living with 
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Table 23. Correlation coefficients between physiological conpliance 
and demographic variables among the patient participants 
frcta a Tucson, Arizona hemodialysis center3. 

IDWG %BHS %Fluid 
Noncompliance 

%K+ 
Noncompliance 

Females/Males 

Age 0.01/-0.16 -0.09/0.10 0.03/0.19 -0.12/-0.41 

= of Persons 
in Household 

-0.30/-0.59** 0.18/0.15 -0.08/0.01 -0.15/-0.43 

Education -0.12/0.35 -0.17/-0.08 0.03/0.00 0.10/0.20 

Employment -0.06/0.47** -0.24/-0.52* -0.40*/—0.28 -0.22/0.57** 

Tenure (months) 0.26/-0.10 0.06/0.60** -0.23/0.25 -0.01/-0.38 

Average Therapy 
Time (hours) 

-0.04/-0.11 0.03/0.29 0.14/0.04 0.31/-0.45* 

Average Number 
of Sessions/Week 

0.23/-0.10 0.38*/0.40 0.28/-0.39 -0.23/-0.19 

a N = 23 females and 17 males. 

* p < 0.05 

** p < 0.01 



the male HD patient, the less fluid he was likely to gain. There was 

no similar relationship with the females. 

Education was not related to the level of any of the compliance 

variables for either sex. However, with the men, the higher the 

employment status (i.e. white-collar) the lower the %BWG (r = -0.52, p 

< 0.05), but the higher the absolute IEWG and potassium noncompliance 

(r = 0.47, p < 0.05 and r = 0.57, p < 0.01, respectively). In the 

women, there was a significant negative correlation between employment 

status and percent fluid noncompliance (r = -0.40, p < 0.05), which 

suggests that the more fluid noncompliant women held lower-status 

positions (jobs). 

Table 23 also includes correlations between specific 

hemodialysis demographic variables and the patients' fluid and 

potassium compliance indices. The longer the length of time the male 

patients had been receiving HD treatments (tenure), the higher their 

%EWG (r = 0.60, p < 0.01). This relationship suggests an increased 

percent body weight gain my be a function of disease severity and 

duration, and was not found with the women. 

The males showed a significant negative relationship between 

length of HD treatment (in hours) and percent potassium noncompliance 

(r = -0.45, p < 0.05). This may indicate that the longer the 

treatment, the more potassium is removed from the serum. The women 

showed a significant correlation between the number of HD treatments 

per week and %BWG (r = 0.38, p < 0.05). This relationship suggests 

that appropriate therapy was administered, for the women who had 

greater fluid retention/compliance problems received more dialysis 



treatments. 

The third part of this research objective dealt with 

relationships between the MHLC orientations of the patients and the 

same demographic factors mentioned above. There were no significant 

relationships between any of the MHLC orientations and age (Table 24). 

In males, there was a positive correlation between IHLC (internal 

orientation) and number of persons in the household (r = 0.46, p < 

0.05). Of interest is the fact that EHLC (powerful others) 

orientation was negatively correlated with employment status in the 

males (r = -0.72, p < 0.01). This would indicate that the higher the 

powerful others orientation, the lower the job status. 

The only other significant findings related to the number of HD 

sessions per week. For females, there was a negative correlation 

(fewer HD sessions) with FHLC, and a positive correlation (more 

sessions) with CHIC (r = -0.42, p < 0.05 and r = 0.50, p < 0.01, 

respectively). For males the opposite occurred with the powerful 

others orientation, as they received significantly more sessions per 

week (r = 0.59, p < 0.05). 

The fourth subpart to this research objective asked the question 

of whether patient perception of the difficulty in following dietary 

and fluid recommendations was significantly correlated to their 

indices of compliance. Their ratings of the difficulty in complying 

with their fluid limitation and diet in general and perceived 

frequency of fluid and dietary compliance, were correlated with 4 

physiological measures of compliance (Table 25). 
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Table 24. Correlation coefficients between multidimensional health locus of 
control and demographic variables among the patient participants from 
a Tucson, Arizona hemodialysis center. 

IHLC EHLC 

Females/Males 

CHDC 

Age -0.07/0.32 
(25 females, 12 males) 

= of Persons 
in Household 
(22 females, 11 males) 

Education 
(22 females, 10 males) 

0.46*/—0.47 

0.19/0.03 

Employment -0.13/0.10 
(25 females, 12 males) 

Tenure (months) 0.33/-0.34 
(26 females, 17 males) 

Average Therapy -0.18/-0.23 
Time (hours) 
(26 females, 17 males) 

Average Number -0.34/-0.39 
of Sessions/Week 
(26 females, 17 males) 

0.18/0.33 

0.19/0.19 

—0.26/—0.57 

-0.00/—0.72** 

0.13/0.32 

-0.09/0.47 

-0.42*/0.59* 

0.18/-0.08 

0.25/-0.17 

-0,40/0.11 

-0.09/-0.12 

-0.00/0.10 

-0.15/—0.10 

0.50**/0.5Q 

IHLC = Internal Health Locus of Control. 

PHLC = Powerful others Health locus of Control. 

CHLC = Chance Health Locus of Control. 

* p < 0.05 

** p < 0.01 
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Table 25. Correlation coefficients between perceived ease and frequency of 
compliance with fluid and dietary restrictions, and physiological 
measures of compliance among patient participants from a Tucson, 
Arizona hemodialysis center3-. 

Ease of Compliance Frequency of Compliance 
with Fluids with Diet with Fluid with Diet 

Females/Males 

Interdialytic 
Weight Gain 

0.13/—0.39 —0.09/-0.54* 0.12/—0.22 0.05/--0. 25 

% Body 
Weight Gain 

—0.54**/—0.08 -0.27/-0.24 -0.27/-0.08 l o
 
o
 

45
 

-0. 05 

%Fluid 
Noncompliance 3̂ 

—0.35/—0.31 -0.08/—0.43 —0.32/-0.35 0.03/--0. 22 

%Kt" 
Noncompliance0 

0.47*/—0.43 —0.11/—0.27 -0.29/-0.20 0.08/--0. 24 

a N = 22 females, 17 males. 

b Percent of interdialytic weight gain measures that were noncompliant. 

c Percent of serum potassium measures that were noncompliant. 

* p < 0.05 

** p < 0.01 

A 
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There was only one significant relationship for the males, that 

of a negative correlation between absolute ICW3 and perceived 

difficulty with following their dietary restrictions (r = -0.54, p < 

0.05). With the women, there was a negative correlation between %BWG 

and perceived ease in complying with their fluid restriction (r = -

0.54, p < 0.01), and a positive correlation between percent potassium 

noncompliance and ease in fluid compliance (r = 0.47, p < 0.05). 

The final subpart to this objective evaluated the relationship 

between patients' perceived support from family members, and their 

fluid and dietary compliance indices (Table 26). Only %BWG among 

males was significantly correlated with perceived family support (r = 

0.54, p < 0.05). However, this positive relationship suggests that 

the greater the perceived support from family members regarding their 

dietary requirements, the greater their percent body weight gain. 

The following is not a part of the original set of research 

objectives, but is an interesting finding, and somewhat related to the 

above section. Two of the MHLC scales were in opposite directions 

when it came to correlations with perception of family helpfulness. 

Predictably, powerful others rated their family high on degree of 

support with dietary requirements, whereas those with high chance 

orientations rated their family members low with regard to support. 

Chances were also more likely than others to have someone other than 

themselves prepare their meals. 
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Table 26. Correlation coefficients between perceptions of family 
support and the compliance indices among patient 
participants of a Tucson, Arizona hemodialysis center3. 

Family Support 
Females/Males 

Interdialytic Weight Gain -0.22/0.02 

% Body Weight Gain -0.06/0.54* 

%Fluid Noncompliance*3 -0.01/0.46 

%K*" Noncompliance0 0.16/-0.43 

a N - 26 females, 16 males. 

k Percent of interdialytic weight gain measures that were 
nonccanpl iant. 

c Percent of serum potassium measures that were noncompliant. 

* p < 0.05 
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Further Interrelationships and Multiple Regression Analysis 

One important comparison of variables that hadn't been performed 

due to the wording of the objectives, was between frequency of 

urination and HD tenure. When they were correlated, the relationship 

proved significant for males and females, with the group results as 

follows: r = -0.61, p < 0.01, n = 45. this would indicate that the 

longer the patient had received HD, the less frequent the urination, 

and suggests that frequency of urination may be a useful indicator of 

renal sufficiency. 

To explore the possibility that a combination of the independent 

variables could explain the variance of the stronger of the two 

measures of fluid compliance, percent body weight gain, multivariate 

analysis was performed using backward variable elimination multiple 

regression procedures. 

Based on this current work and the reports of other researchers, 

several domains appear to influence patient compliance. In this 

project, those of strongest influence appear to be: health locus of 

control (especially EHLC); markers of disease severity (frequency of 

urination); and patient perceptions of factors related to compliance 

(especially how difficult it was for them to restrict fluids). 

It was also clear that males and females thought and behaved 

differently, so it was necessary to create sex interaction terms for 

the appropriate variables (FHLC, frequency of urination, etc.). This 

was done by creating a new sex variable which recoded males to 0 and 

females to 1. This new sex variable was then used to help compute new 

versions of variables thought to have an impact on predicting the 



variance of %EWG (i.e. new sex variable x EHIC = FHLC values for 

females only), which permits different coefficient estimates for males 

and females. 

The variables that went into the final equation included: the 

dependent variable (%BWG); the sex interaction term (sex2); frequency 

of urination (urine) and it's interaction term version (urine2); how 

easy it was for the patient to limit fluids, there was no interaction 

term for this variable because there was no significant difference 

between the sexes; powerful others health locus of control 

orientation (FHLC) and it's interaction term counterpart (FHLC2); and 

for completeness, a measure of social support—patient perception of 

family helpfulness with dietary compliance. 

Table 27 provides a summary of the results of this multiple 

regression procedure. One might assume that measures of social 

support would contribute to the best-fitting equation, however perhaps 

because the instrument used for this project only included one direct 

question regarding social support, it was insufficient for this 

purpose and was removed in the second step. FHLC also was removed, 

but it's interactive term counterpart remained. The sex interaction 

term was also systematically removed, but was later estimated to 

account for only a 1% change in the constant, so it's removal did not 

have a significant impact on the overall results. 

This left four variables in the equation: urine and it's 

interactive counterpart, which together indicated that the more 

frequent the urination the less interdialytic weight was gained, but 

for the men only; the interactive HttC variable which indicated that 



Table 27. Backward Variable Elimination Summary for Explanation of 
Variance in Percent Body Weight Gain, for Patients from a 
Tucson, Arizona hemodialysis center.* 

Variable B SE B Sig T 

Urine3- -0.00618 -0.00182 0.002 

Fluids*3 -0.00198 0.00095 0.046 

Urine2c -0.00550 -0.00186 0.006. 

FHLC2d -0.00101 -0.00039 0.014 

(Constant) 0.061 -0.007 0.000 

* N = 15 Males, 25 Females, Adjusted R Square = 0.26, 
Significant F - 0.01. 

a Frequency of urination. 

k Ease of fluid limitation. 

c Urine interaction term. 

^ Powerful others interaction term. 
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the more EHLC-oriented women gained less weight; and for both males 

and females, the easier it was to limit fluids, the less interdialytic 

weight was gained. 

Research Objective Five 

The final research objective compared subjective ratings by the 

patient care staff, of 17 randomly selected patients' compliant 

behaviors to their physiological Treasures of dietary compliance. The 

Staff Rating of Patient Compliance questionnaire (Appendix B), was 

distributed to 17 patient care staff members, and 10 returned 

completed forms. Three questionnaires had information missing, but 

this was later obtained from the staff respondent. 

The staff rated each patient named on the questionnaire on a 

scale from 1 to 5 (never to always) as to their degree of 

noncompliance with fluid and dietary restrictions, and (lack of) 

interest shown in their HD treatment. The staff could indicate on the 

form that they did not know the patient well enough to rate them, as 

well as write in any comments they felt necessary. 

Presented in Table 28 are the averaged results from the responses 

on the Staff Rating of Patient Compliance questionnaire. The mean 

scores from all staff responses for the 17 patients selected, on all 3 

questions asked, were similar and rated the patients between sometimes 

and often exhibiting the negative behavior (2.3 to 2.6 on the scale). 

Table 29 contains the correlation coefficients between the 

average staff rating scores and the physiological measures related to 

those behaviors. As shown in several previous tables, IEWG was not 



Table 28. Staff ratings of 17 patients noncompliant behaviors 
frcsn a Tucson, Arizona hemodialysis center3 (N = 10). 

How often fluid overloaded? 2.4 ± 0.6 

How often abuses diet? 2.3 ± 0.5 

How often shows (lack of) interest? 2.6 + 0.7 

a Scale: 1 = never, 2 = sometimes, 3 = often, 4 = almost 
always, 5 = always. 
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Table 29. Correlation coefficients between staff ratings of 
patients nonccompliant behaviors, and physiologic 
measures of patient compliance from a Tucson, Arizona 
hemodialysis center (N — 17). 

Staff Rating 
%Fluid %K*~ 

ICWG^ %EWGk Noncompli- Noncompli
ance1- ance^ 

How often fluid 
overloaded? 0.30 

How often abuses 0.27 
diet? 

How often shows 0.19 
(lack of) interest 
in therapy? 

Average staff 0.28 
perception 

0.58* 0.86** -0.19 

0.48* 0.82** -0.25 

0.68** 0.69** -0.54* 

0.66** 0.87** -0.38 

a Interdialytic weight gain. 

b Percent body weight gain. 

c Percent of interdialytic weight gain measures that were 
noncompliant. 

d Percent of serum potassium measures that were noncompliant. 

* p < 0.05 

** p < 0.01 
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significantly correlated to any other variable. However, %BWG and 

%Fluid Nonccmp were strongly correlated to all 4 staff rating 

variables. %K+" Noncamp fared less well, probably because so few 

patients actually had noncampliant serum K* and that abusing diet (a 

general statement), is not directly correlational to id* compliance (a 

specific nutrient). 

These results are somewhat similar to those by Manley and Sweeney 

(1986), in that they found a strong relationship between %BWG and 

staff ratings. However, they also found a strong positive correlation 

between ICWG and (mean serum) potassium to the staff ratings. 
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CHAPTER FIVE 

FINDINGS AND RECmMENDATIONS 

Restatement of the Hypothesis and Exploratory Questions 

The hypothesis of this investigation stated that patients with 

IHLC ratings would have more ccorpliant dietary measures than those who 

were rated as either a FHLC or CHIC, and that FHLC patients would 

"score" better than CHLC's. However, the results did not support this 

hypothesis. As reported in the Research Objective 4 section of 

Chapter 4, the only significant relationship between the MHIC 

subscales and the measures of patient compliance occurred with the 

powerful others-oriented males. Interestingly, except for compliance 

with serum potassium, the relationships were in the unanticipated 

direction {observed an increase in %BWG and %Fluid Noncomp with a 

higher EHDC score). It would appear that for this study, powerful 

others-orientation could predict some physiological measures of 

compliant behavior in males only. 

Also, several relationships did appear between various MHIC 

orientations and other measures related to HD treatment. For 

example, the powerful others-oriented males had significantly more HD 

sessions per week than did their internal and chance counterparts. 

Contrariwise, the powerful others-oriented females had significantly 

fewer sessions per week than did the other women, and the chance-

oriented females had significantly more. While the number of HD 

sessions required per week can be determined by a great many factors 

relating to kidney function, as well as for other reasons, it is 



interesting to note these opposite directions. Also of note were 2 

MHLC scale orientations and patients view of family support. As might 

be expected, powerful others-oriented patients rated family high on 

supporting their fluid and dietary compliance efforts, while chance-

oriented patients rated their family low. 

The first exploratory question asked whether patient perception of 

the severity of dietary recommendations significantly correlated with 

fluid and dietary compliance. As reported in Chapter 4 (Research 

Objective 4), the females shewed a significantly negative correlation 

between %BWG and ease of compliance with fluid restrictions. This 

relationship suggests that those female patients who felt their fluid 

requirement was more difficult to adhere to, were also those with the 

greatest fluid retention problem. 

The second exploratory question asked whether support from family 

is related to compliance. While nearly three-quarters of the patients 

reported a high degree of family support for their fluid and dietary 

compliance efforts, the only significant correlation was with %BWG in 

males. This suggests that males with greater fluid retention problems 

typically rated family support as high. 

Additional Findings 

In an effort to find meaningful relationships between various HD 

measures, it became clear that males and females were influenced by 

quite different sets of factors. For example, males weighed 

significantly more than females, yet their IDWGs were not remarkably 

different frotn the females. This might lead one to conclude that the 
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females were abusing their fluid restrictions more, but %EWG was also 

not significantly different between the sexes. 

Despite this, males were rated more often as fluid noncompliant. 

This could be due to their higher degree of anuria, which indicates 

more severe renal failure, and thus more fluid retention between HD 

sessions. This can also be partially explained by the positive 

relationship between wet and dry body weight and %Fluid Noncomp for 

the females only, which suggests that to a degree, the smaller weight 

women typically gained less than 3 kilograms of weight 

interdialytically. 

However, when using %BWG as an indicator of interdialytic fluid 

retention, there was a strong correlation with %Fluid Noncomp for 

males and females. This suggests that above a certain %BWG, exceeding 

the arbitrary fluid compliance criteria occurs. This may allow 

smaller weight patients (especially females) to become fluid 

overloaded (%BWG-wise), without drawing the attention of the dialysis 

staff, because they won't exceed the 3 kilogram cutoff point. 

As a consequence perhaps of their higher fluid noncompliance 

ratings and less frequent urination, males also dialyzed longer. It 

was somewhat surprising that IEW3 was not correlated with either body 

weight, %EWG or %Fluid Noncomp, unlike its counterpart that controls 

for body size. This finding suggests that relying on this arbitrary 

measure of fluid compliance may not be as useful as once thought. 

All staff ratings were positively related with %BWG despite staff 

members never having measured it {unlike ICWG). This appears to 

indicate again the usefulness of a fluid gain measure which controls 



for body size , as well as the high predictability of patient fluid 

abuse by the staff. 

Finally, it may be recalled that 26% of the variance of %BWG was 

explained by variables relating to frequency of urination, ease of 

fluid compliance, and FHtC orientation. While this is not an 

extraordinary amount of prediction, it does indicate the multifaceted 

nature of human behavior in relation to compliance. 

Unlike measures of fluid gain, serum potassium was not 

significantly different between the sexes, and compliance with dietary 

intake as manifested by an arbitrary serum value of < 6.0 mEq/L was 

achieved despite rating potassium as the most frequent and hardest 

(non-fluid) nutrient to limit. Not surprisingly then, there was no 

correlation between the measures of interdialytic fluid gain (IEWG and 

%BHG) and serum potassium. 

This lack of relationship between compliant serum potassium values 

and difficulty in complying with potassium-rich foods limitations, 

could be partially explained by the fact that serum potassium is drawn 

prior to HD therapy, when the blood volume is in its most expanded 

state and components like potassium may be diluted. Were it to be 

drawn after HD, the percentage of compliant values might decrease. 

Recommendations 

Multidimensional Health Locus of Control 

It became clear from patients' comments and questions that they 

had a hard time understanding the wording of same the questions from 

the "General Health" section of their questionnaire. Perhaps this was 
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because wording of the questions did not reflect the world view of 

the chronically ill. Care should be taken on future projects of a 

similar nature, to ensure clarity in the wording of these questions, 

with thorough testing of the new instrument to verify its reliability 

to the original model. 

As recommended by Wallston and others, a measure of health value 

{one or more carefully designed questions) should be incorporated into 

the questionnaire in an effort to better predict health behavior. 

Other instruments should be tested which measure additional 

aspects of compliance behavior (i.e. Linkowski's AD scale (Poll and 

Kaplan De-Nour, 1980) to ascertain adjustment to disability and social 

support, and quality of life (Hilbert, 1985). 

Finally, it is important to determine patients MHIC orientation 

prior to their first HD treatment and "test" them periodically to see 

if their orientation changes over time. 

Staff Assessment 

It is crucial on any larger scale studies, to control for 

extraneous factors by determining the inter- and intra-rater 

reliability. Another staff-related variable of interest may be to 

determine how much influence the renal physician has on the patient's 

compliance. Every physician has his/her own priorities and style of 

rapport with patients, and clearly, physician attitude must be 

controlled for. 
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Physiological Measures 

A major conclusion of this research suggests the appropriateness 

of losing %EWG as the measure of fluid compliance (rather than ICWG), 

since it controls for body size. A few researchers have suggested 

that perhaps the standard deviation of I DWG may be of use in 

estimating fluid noncompliance because it would indicate the magnitude 

of variability in fluid gain over time. However, Manley and Sweeney 

(1986) found no significant relationship between SD of ICWG and other 

biological markers of noncompliance. This topic requires additional 

investigation. 

Another clear finding of this project is just how different male 

and female bodies behave to similar environments. Absolutely, 

whenever dealing with physiological measures, the researcher must 

always test for sex differences. As was mentioned above, in order to 

avoid possible erroneous results, serum potassium should be drawn 

after HD therapy. 

Finally, if one desired to expand the scope of evaluating 

compliance behavior beyond the dietary realm, measuring serum 

phosphorous as an indicator of phosphorous-binding medication (PEM) 

compliance is recommended. 

Questionnaire Design and Methodology 

Several critical changes should be made on future versions of this 

set of questionnaires, if another researcher wishes to use them. 

First of all, patient and staff questions should be worded to allow 

for direct comparison with each other. Secondly, on scale items, only 



iraitually exclusive categories should be allowed (i.e. fluid limitation 

of 2 to 4 cups, more than 4 cups, etc.). 

future researchers are encouraged to pilot test the 

questionnaires on a random sample of patients rather than "the cream 

of the crop", to better identify questions that may confuse some 

respondents. Depending on the HD center, it may be preferable to 

obtain demographic information from the patients themselves, rather 

than rely solely on the medical chart, as in some instances it may be 

missing, incomplete, outdated or inconsistent. Finally, it would be 

of interest and certainly add another dimension to this puzzle to 

question willing significant others regarding their perceived support 

of the patient. 



APPENDIX A 

HOW DO YOU FEEL ABOUT YOUR RENAL DIET? 
QUESTIONNAIRE 



HOW DO YOU 
n i  1 1  IT j  p  A T T m  rrn ABuut 
YOUR RENAL 
DIET ??? 
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YOUR DIET 

In this first section, I would like to learn about your current 
dietary recommendations (renal, diabetic, etc.) and how you feel about 
them. 

Please read through each question and then rrprTre the appropriate 
IEEEER, unless other instructions are given. 

1. Often with kidney disease, the amount of fluid you drink is 
supposed to be limited. At what amount is your daily fluid 
limitation set? 

A .  0 - 2  C U P S  D .  I  H A V E  N O  L I M I T A T I O N  

B .  2 - 4  C U P S  E .  I  D O N ' T  K N O W  

C .  4 - 6  C U P S  

2. How often per day (24 hours) do you usually have a urine output? 

A. NEVER D. THREE TIMES 

B. ONCE E. POUR TIMES 

C. TWICE F.MORE THAN POUR TIMES 

3. Diets often specify the amounts and choices of foods that you can 
eat. In which of the following areas are you supposed to be 
watching your intake? (circle all that apply) 

A. PROTEIN E. SUGAR 

B. SODIUM (SAET) F. OTHER 

C. POTASSIUM G. I HAVE NO DIETARY RESTRICTIONS 

D. SATURATED FAT AND 
CHOIESTEROL 



4. What Is the hardest dietary reccararendation for you to stick to? 

A. PROTEIN E. SUGAR 

B. SODIUM (SAW?) E. OTHER 

C. POTASSIUM G. ALL ARE EQUALLY DIFFICULT 

D. SATURATED EAT AND H. NONE 
CHOLESTEROL 

5. How hard or easy is it for you to limit different groups of foods? 
Put a check on the scale next to each of the food groups below, 
shewing hew hard or easy it is to follow dietary recommendations 
for them. If you have no limit on a certain food group, put a 
check under "no limit" on the far right side. 

FOOD GROUPS HARD 
(example) 
FRUITS 
VEGETABLES 
MEATS 
DAIRY PRODUCES 
BREADS/ STARCHES 
SNACK FOODS 
SWEETS 
FLUIDS 
MY DIET IN GENERAL 

NO 
y MEDIUM EASY LIMIT 

V: 

6. Sometimes people may not ocnply with all of the recommendations of 
their special diet. Hew often do you follow your fluid recommen
dation? (please circle the appropriate letter) 

A. LESS THAN ONCE D. MORE THAN FOUR 
A WEEK TIMES A WEEK 

B. ABOUT ONCE E. AIMDST ALWAYS 
A WEEK 

C. TWO TO FOUR 
TIMES A WEEK 

F. ALWAYS 
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7. How often do you follow your food recommendations? 

A. LESS THAN ONCE 
A MEEK 

D. MORE THflN POUR 
TIMES A WEEK 

B. ABOUT ONCE E. AIMDST ALWAYS 
A WEEK 

C. TWD TO FOUR F. ALWAYS 
TIMES A WEEK 

8. Are there any particular events, factors or foods which make you 
more likely to "go off" your diet? 

A. NO 

B. YES, what are these events, factors or foods? 

9. Have you developed any health problons when you didn't follow your 
dietary recommendations. For example, when you took in too much 
potassium or fluid? 

A. NO 

B. YES, What recommendations didn't you follow // and what health 
problems occurred? 

//. 

//. 

10. In general, when you follow your special diet, do you feel any 
better than when you go off of it? 

A. NO 

B. YES 



GENERAL HEAIHH 

There are many different attitudes about health. Considering YOUR CWN 
HEALTH EXPERIENCES, how do you feel about the following statements: 

1. If I get sick, it is ray own behavior DO YCU AGREE CR DISAGREE? 
(PIEASE CIRCLE: YOUR ANSWER) 

which determines how soon I get well 
STRONGLY STRONGLY 

again DISAGREE DISAGREE AGREE AGREE 

2. No matter what I do, If I am 

going to get sick, I will get 
STRONGLY STRONGLY 

sick DISAGREE DISAGREE AGREE AGREE 

3. Having regular contact with my 

physician is the best way for 
STRONGLY STRONGLY 

me to avoid illness DISAGREE DISAGREE AGREE AGREE 

4. Most things that affect my health 
STRONGLY STRONGLY 

happen to me by accident DISAGREE DISAGREE AGREE AGREE 

5. Whenever I don't feel well, I 

should consult a medically 
STRONGLY STRONGLY 

trained professional DISAGREE DISAGREE AGREE AGREE 

6. I am in control of my 
STRONGLY STRONGLY 

health DISAGREE DISAGREE AGREE AGREE 

7. Other people have a lot to 
STRONGLY STRONGLY 

do with my staying healthy DISAGREE DISAGREE AGREE AGREE 

8. When I get sick, I am to 
STRONGLY STRONGLY 

blame DISAGREE DISAGREE AGREE AGREE 
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9. luck, plays a big part in determining 

how soon I will recover frail an 
STRONGLY STRONGLY 

illness DISAGREE DISAGREE AGREE AGREE 

10. Health professionals keep me 
STRONGLY STRONGLY 

healthy DISAGREE DISAGREE AGREE AGREE 

11. My good health is largely a 
STRONGLY STRONGLY 

matter of good fortune DISAGREE DISAGREE AGREE AGREE 

12. The main thing which affects my 
STRONGLY STRONGLY 

health is what I myself do DISAGREE DISAGREE AGREE AGREE 

13. If I take care of myself, I 
STRONGLY STRONGLY 

can avoid illness DISAGREE DISAGREE AGREE AGREE 

14. The type of care I receive from 

other people is what is responsible 

for how well I recover from an 
STRONGLY STRONGLY 

illness DISAGREE DISAGREE AGREE AGREE 

15. No matter what I do, I'm 
STRONGLY STRONGLY 

likely to get sick DISAGREE DISAGREE AGREE AGREE 

16. If it's meant to be, I 
STRONGLY STRONGLY 

will stay healthy DISAGREE DISAGREE AGREE AGREE 

17. If I take the right actions, 
STRONGLY STRONGLY 

I can stay healthy DISAGREE DISAGREE AGREE AGREE 

18. Following doctor's orders 

to the letter is the best 
STRONGLY STRONGLY 

way for me to stay healthy DISAGREE DISAGREE AGREE AGREE 
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ABOUT YOURSELF 

In this final section are questions focusing on your home life and 
experiences at the dialysis center, as they relate to your special 
diet. Please CIRCLE the appropriate LETTER. 

1. Do you live alone? 

A. NO 

B. YES 

2. How often do you eat with other family /household member (s)? 

A. NEVER (go on to question 4) D. OFTEN 

B. SELDOM E. ALWAYS 

C. SOMETIMES 

3. Hew different are the foods you eat from the foods the rest of the 
family/household eats? 

A. NOT DIFFERENT AT ALL C. SOMEWHAT DIFFERENT 

B. THE FOOD IS THE SAME, JUST D. VERY DIFFERENT 
THE AMOUNTS ARE DIFFERENT 

4. Family members and friends can sometimes affect the food choices 
that we mate. How helpful are your family and friends when it comes 
to you following your dietary recommendations? 

A. THEY PREVENT ME FROM FOLLOWING MY DIET 

B. THEY ARE NOT VERY HELPFUL 

C. THEY ARE SOMEWHAT HELPFUL 

D. THEY ARE OFTEN HELPFUL 

E. THEY ARE AIHAYS HELPFUL 

F. THEY HARASS ME OR MAKE ME FEEL GUILTY, 
EVEN WHEN I DON'T WANT TO STAY ON MY DIET 

G. THERE ARE NO FAMILY MEMBERS OR FRIENDS LEVING NEAR ME 
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5. Who prepares most of your meals? (please circle only one letter) 

A. MYSELF 

B. MY SPOUSE (HUSBAND/WIFE) 

C. ANOTHER FAMILY MEMBER 

D. A FRIEND WHO LTVES WITH ME 

E. A FRIEND WHO DOES NOT LIVE WITH ME 

F. A NURSE OH FOOD SERVICE PERSONNEL 

G. OTHER 

6. Hew would you describe your main food choices? 

A. AMERICAN D. COMBINATION 

B. MEXICAN E. OTHER 

C. AMERICAN INDIAN 

7. Besides undergoing hemodialysis at this center, what other 
activities do you often participate in? (you may circle more than 
one letter) 

A. FUHjTIME: JOB/SCHOOI/HOMEMAKENG (you may circle more than 
one activity) 

B. PAKITTME: JOB/SCHOOI/HOMEMAKING (you may circle more than 
one activity) 

C. CHURCH FUNCTIONS 

D. ART AND CRAFT ACTIVITIES 

E. SPORTS 

F. READING/WATCHING T.V. 

G. COOKING 

H. GARDENING 

I. OTHER 
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8. How often do you ask the dialysis center staff questions about your 
treatment, diet or kidney disease? 

A. EVERY HEMODIALYSIS SESSION 

B. AT LEAST ONCE A WEEK 

C. MORE THAN ONCE A MDNTH 

D. ONCE A MONIH OR IESS 

E. NEVER (please go on to the next page) 

9. Who do you usually ask when you have questions about your: 

A. HEMODIALYSIS TREATMENT? 

(please give the name and/or title — nurse, dietitian, 
dialysis technician, doctor, etc.) 

B. DIET? 

(name and/or title) 

C. KIDNEY DISEASE? 

(name and/or title) 

JUST ONE M3KE PAGE TO GO! 
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Is there anything else you would like to tell me about the topics 
covered in this questionnaire? If so, please use the space below. 
(Remember, this questionnaire is confidential and in no way will your 
responses negatively affect your treatment at this center). 

MANY THANKS 1! 

Patient perspectives on renal diets are too important to ignore, 
therefore I truly appreciate your help in my study. 

If you are interested in being sent a summary of the findings and 
recommendations of this study, please check the box. 



APPENDIX B 

STAFF RATING OF PATIENT COMPLIANCE 
QUESTIONNAIRE 
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STAFF RATING OF PATIENT CCMELLANCE 

May 1987 

Dear DFSA Patient Care Staff: 

I am a University of Arizona Dietetics graduate student, conducting 
research involving hemodialysis patients' perceptions of their dietary 
and fluid restrictions, and how these perceptions correlate with their 
interdialytic weight gains and potassium values. 

Often the patient care staff develops "feelings" about certain 
patients, and can predict which ones are going to comply with medical 
requirements and which ones are not. I am interested in your 
opinions. 

On the next page are a list of eighteen randomly selected patients who 
have completed a questionnaire regarding their feelings about their 
dietary restrictions. I would like you to rate them in three areas: 
compliance to diet; compliance to fluid;and interest in their hemo
dialysis treatment. I understand that your rankings will be 
completely subjective. No one else will have access to your completed 
form. Please do not collaborate with other staff members or check the 
patient's medical charts; just make your best judgments. 

Thank you for your time and valuable input. A summary of the results 
will be available when this project is completed. 

Leslie Cunningham-Sabo 
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QUESTIONS ABOUT YOURSELF AS A PAITENT CARE PROVIDER: 
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NAME POSITION 

1. How long have you been working at THIS dialysis center? 

2. How marry years have you worked as a HEMODIALYSIS patient care 
provider, at this center and any others? 

3. How many years have you worked as a patient care provider in 
GENERAL? 
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APPENDIX C 

INTRODUCTORY LETTER TO PATIENTS 
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COLLEGE OF AGRICULTURE 

T H E  U N I V E R S I T Y  O F  A R I Z O N A  
T U C S O N ,  A R I Z O N A  8 3 7 2 1  

DEPARTMENT OF NLTHtTtON AND FOOD SCIENCE 
JOt 5KANTZ BUILDING 

April, 1987 

Dear Renal Dialysis Patient: 

1 am a University of Arizona Dietetics graduate student, doing research 
involving hemodialysis patients experiences with their dietary require
ments. I aa working in cooperation with Barbara Khan, and the Dialysis 
Foundation of Southern Arizona staff. 

Hov hemodialysis patients feel about their special diet is a very compli
cated but important issue. I value your opinion and would like you to 
complete this questionnaire, which asks how you feel about your renal 
diet. After you have completed this form, I will have a better under
standing of the type of support and training hemodialysis patients need 
from their patient care staff. 

You don't have to fill out this form if you don't want to, but If you do, 
the only thing I ask is that you answer the questions as honestly as you 
can. Some parts of this questionnaire have been used with different groups 
of people all over the country, so if they don't exactly fit your situa
tion just make the best choice you can. There are no "correct" answers. 
I will protect your privacy by using only a number to Identify you. The 
staff at this dialysis center will not be shown your completed question
naire, though they will receive the combined results so that they may 
better serve you. 

Please do not discuss your answers with those near you. I will be happy 

to help you if you have any questions while filling out this form. 

I will assume that If you fill out. this questionnaire, you have consented 

to be a participant In this study. If you have any questions and would 
like to talk to a* afterwards, you may reach me at 626-7863. 

Thank you for your help. 

Leslie Cunnlnghacr-Ssbo 
Project Coordinator 



APPENDIX D 

INFORMATION FRCM MEDICAL RECORDS 
FORM 
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INFORMATION FROM MEDICAL RECORDS 

NAME ID# 

1. BIRmDAIE 

2. SEX M F 

3. ETHNIC BACKGROUND 

4. RELIGION 

5. INCOME LEVEL 

6. EDUCATION LEVEL 

7. PAST EMPLOYMENT HISTORY 

8. MARITAL STATUS 

9. NUMBER OF HOUSEHOLD MEMBERS 

10. ADMITTING DIAGNOSIS 

11. OTHER HEALTH COMPLICATIONS 

12. LENGTH OF TIME ON HEMODIALYSIS 
(begin, date) (total mo.s) 

13. CANDIDACY FOR RENAL TRANSPLANT? Y N 

14. POTASSIUM CONCENTRATE (range = 0-4 ItlEq/L) 

15. DURATION OF HEMODIALYSIS TREATMENT (2.0-4.5 hours) . 

16. NAME OF PHYSICIAN 

17. POTASSIUM VAIIJES (Feb Mar Apr ) 

18. INTERDIALYTIC WEIGHT GAIN VAIUES (Feb-Apr, 1987) 
(attach I/O sheets) 
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APPENDIX E 

INFORMATION REGARDING CftLCUIMTONS OF 
BODY WRIQiiS AND FHJID-REIATED VARIABLES 
(VARIABLES WHICH REQUIRED OOMEUIATION) 
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INFORMATION REGARDING CAIOJIAIICNS OF 
BODY WEIGHTS AND FIXJID-RELATED VARIABLES 
(VARIABIES WHICH REQUIRED OCMEUIATICW) 

1. Dry Weight: The average post-dialysis body weight (kgs). 

2. Wet Weight: The average pre-dialysis body weight (kgs). 

3. Interdialytic Weight Gain (IEWG): Hie average weight gain (in 
kgs) between hemodialysis sessions, taking into account 1 to 3 
sessions per week. 

4. Percent Body Weight Gain (%BWS): The average of each 
interdialytic fluid gain value divided by the dry weight (in %), 
talcing into account variable numbers of hemodialysis sessions per 
week. 

5. Fluid Noncompliance (Fluid Noncamp): The number of 
interdialytic sessions (up to a maximum of 39 (3 times per week 
for 13 weeks)) where the IEWG was >3.0 kgs. 

6. Percent Fluid Noncompliance (%Fluid Noncamp): Fluid 
Noncompliance divided by the total number of interdialytic 
sessions (ranged from 26 to 39). 



APPENDIX F 

ADDITIONAL DIETARY INFORMATION 



Table F.l. Responses of patient participants to how often they 
ate meals with other household members from a Tucson, 
Arizona hemodialysis center. 

Frequency 

Never 2 (4)a 

Seldom 3 (7) 

Sometimes 4 (9) 

Often 23 (51) 

Always 13 ( 2 9 )  

45(100) 

a N (%). 



Table F.2. Responses of patient participants to how different the 
foods are they ate from what other household members ate 
from a Tucson, Arizona hemodialysis center. 

Responses 

9 (20)a 

13 (30) 

20 (46) 

2 (4) 

44(100) 

a N (%) . 

Not different at all 

Food is the same, amounts are different 

Somewhat different 

Very different 
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Table 3. Responses of patient participants to who prepares most of 
their meals from a Tucson, Arizona hemodialysis center. 

Meal Preparer 

Patient 18 (40)a 

Spouse 14 (31) 

Another family member 9 (20) 

Live-in friend 2 (5) 

Friend outside home 1 (2) 

Other 1 ( 2 )  

45(100) 

a N (%). 
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Table F.4. Patient participants main food choices frcan a Tucson, 
Arizona hemodialysis center. 

Food Type 

American 25 (54)a 

Mexican 2 (4) 

American Indian 0 (0) 

Combination 18 (40) 

Other (Oriental) 1 ( 2 )  

46(100) 

a N (%). 
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