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CHAPTER I 

INTRODUCTION 

The purpose of this study was to explore the relation

ship of dietary compliance to both personality and demo

graphic characteristics of patients on maintenance 

hemodialysis. 

Noncompliance with prescribed medical therapy is a sub

stantial and pervasive phenomenon which cuts across all 

types of patients, conditions, treatments and settings 

(Becker & Maiman, 1975; Marston, 1970; Mitchell, 1974). 

Although operational definitions of compliance vary widely 

among investigators, the consensus is that at least one-

third of most patients fail to follow physician's instruc

tions (Blackwell, 1972; Davis, 1968; Sackett, 1976; Stimson, 

1974). Becker and Maiman (1975) have pointed out that diver

gence from compliance has devastating implications. Direct 

adverse effects on quality of care include a disruption or 

negation of the potential benefits of preventive or curative 

therapies. Indirect adverse effects include interference 

with the doctor-patient relationship by involvement of the 

patient in further unnecessary diagnostic procedures and 

treatments. Additionally, it has been suggested that much 

of the current dissatisfaction with the delivery of health 

care may be accounted for by poor medical outcomes resulting 



from failure of patients to follow medical instructions 

(Korsch & Negrete, 1972). Noncompliance with medical recom

mendations is clearly a phenomenon of m.ajor significance. 

Compliance with a prescribed regimen is particularly 

critical for End-Stage Renal Disease patients whose lives 

are sustained by hemodialysis. The National Kidney Founda

tion (Hickey, 1972) estimated that over 7 million Americans 

are affected by kidney disease. Permanent kidney failure 

formerly resulted in death; today's choices include a kidney 

transplant or dialysis. Patients unable to receive a trans

plant, those awaiting a kidney donor, and those who have 

rejected transplants are maintained on dialysis. 

-Manis and Friedman (197 9) briefly reviewed the growth of 

maintenance hemodialysis for End-Stage Renal Disease patients 

These authors pointed out that maintenance hemodialysis has 

developed dramatically from a tentative medical therapy for 

a carefully selected handful of patients in Seattle to a 

broadly applied treatment that sustains lives throughout the 

world. Manis and Friedman described the 

exponential rise in the world dialysis population from 
a relative handful in 1966 to over 10,000 in 1971 and 
almost 65,000 by 1976. Europe and the United States 
each accounted for about one-third of this total and 
Japan for 21 percent. (p. 1260) 

Stanbaugh (1980) estimated that approximately 70,000 patients 

will receive dialysis maintenance care in the United States 



alone during 1980. Approximately 7,000 American patients 

are annually beginning treatment (Burton, 1978). 

Persons on maintenance hemodialysis have relatively 

unique adherence problems. The aim of medical therapy with 

dialysis patients is "prolonged control of the disorder and 

amelioration of the systemic abnormalities which results 

from disturbed kidney function" (Burton, 1974, p. 623). A 

v/ell-planned dietary regimen is part of this long-range pro

gram and compliance determines the continued health and well-

being of the chronic hemodialysis patient. Burton (1974) 

described two basic objectives in the dietary treatment of 

renal disease: 

1. To lighten the work of the diseased organ by reduc

ing the metabolic wastes which must be excreted, and 

2. To replace substances, e.g., high biologic quality 

protein, which are lost to the body in abnormal amounts 

because of impaired appetite due to uremia. 

To summarize the work of clinicians in the field 

(Anderson, Nelson, Margie, Johnson & Hunt, 1973; Clark & 

Caldo, 1972; Merrill, 1956; Reiss, 1967), the dietary treat

ment of chronic kidney failure is based on the following 

principles: 

1. Careful regulation of fluid intake to balance fluid 

output and insensible water loss 

2. Regulation of sodium to equal its output 



3. Restriction of potassium and phosphate 

4. Insistence on an adequate caloric intake 

5. Supplementation with appropriate water soluble 

vitamins 

Thus, in order to be effective as a mode of long-term treat

ment, hemodialysis demands adherence to a specific diet, 

fluid restrictions and compliance with prescribed 

medications. 

Multiple sources of psychological stress which often 

impinge upon the chronic hemodialysis patient's experience 

confound the problem of compliance. Wright, Sand and 

Livingston (1966) enumerated the following actual or 

threatened losses: 

1. Loss of body function (generalized weakness, im

paired concentration, restricted use of cannulated extremity, 

peripheral neuropathy) 

2. Loss of membership in groups (withdrawal from phys

ical activity or athletic teams, social clubs, resignation 

from elected or officer positions in a given organization 

or business) 

3. Failure of plans or ventures (inability to pur

chase or build a home, cancellation of extended vacation 

plans) 

4. Changes in way of life or living (unpredictability 

of feeling well affects social commitment plans) 



5. Loss of home, possessions or financial status 

(uncertainty regarding future financial obligations). 

Cramond, Knight and Lawrence (1967) pointed out that 

normally people under "significant stress attempt to 

relieve that stress and return to a state of equilibrium by 

using various adaptive and defensive diversions, such as 

physical activity, eating, taking alcohol, smoking, or in 

sexual outlets" (p. 1208). Dialysis patients, however, are 

required to follow a restricted diet, and are discouraged 

from drinking alcoholic beverages. Many are discouraged 

from smoking tobacco, nearly all have a marked loss of 

sexual libidOf and all of them from time to time have suf

fered profoundly from apathy and a lack of energy. Thus, 

the restricted intake of certain foods and fluid can make 

meals less pleasant and it can limit eating and drinking 

as tension-reducing outlets. 

Excessive ambivalence to dietary regimen was found by 

Shea, Bogdan, Freeman and Schreiner (1965) in their two and 

one-half year study of nine patients. Although all of 

their patients understood the significance of dietary re

strictions, most of them frequently requested foods that 

they knew were not permitted. Preoccupation with food was 

demonstrated by the frequency with which all patients ini

tiated and enjoyed conversation about food, particularly 

favorite foods no longer permitted. Elaborate dreams of 



food were reported often by their patients. Parenthet

ically, this observation is similar to that reported in in

vestigations of persons on a semistarvation regimen (Keys, 

Brozek, Henschel, Mickelson & Taylor, 1950). 

The importance of dietary compliance appears to be 

particularly critical for hemodialysis patients. Abram, 

Moore, and Westervelt (1971) found a suicide incidence rate 

of more than 4 00 times the rate of the general population 

(assuming 10 suicides per 100,000 as the average suicide 

rate) among 3,478 dialysis patients in 127 facilities. Of 

these patients, 117 died as a consequence of noncompliance 

with treatment regime. The most common area of noncompli

ance concerned the inclusion of forbidden fluids and foods. 

A study by Kaplan De-Nour and Czaczkes (1972) revealed 

that the behavior of almost two-thirds of the 43 hemodialysis 

patients they observed ranged from fair compliance to great 

abuse. Forty-seven percent were considered abusers of 

dietary restrictions. Similarly, even when employing the 

rather liberal determination of compliance as blood chem

istries or weight gains falling within the acceptable limits 

during at least 50 percent of the examined time period, 

Blackburn's (1977) research with 53 patients obtained com-

pliance rates of 49% for between dialysis weight gain, 62% 

for phosphorus and 79% for potassium. 

The critical importance of psychological factors in 

;,.-...odialysis patients has been recognized ii/ej ;swni " iiii s a i r iii<iii;=J II11 ir i(ji ii 
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for a number of years. Studies have moved from a concern 

with global adjustment to more specific aspects of adjust

ment with the realization that it was not uncommon for 

patients to do well in one area of adjustment and do poorly 

in another. 

As research has moved into the specific area of person

ality factors predictive of dietary compliance or abuse, 

methodological problems have been acknowledged. In a series 

of studies of Israeli dialysis patients, Kaplan De-Nour and 

her associates (1972) have found abuse of diet could be pre

dicted by predialysis psychiatric evaluation of personality 

characteristics. However, these investigators have sug

gested that clinical assessment of personality traits is 

time-consuming and difficult to replicate. Other investi

gators have attempted to predict adjustment to dialysis 

and/or compliance to medical regime on the basis of objec

tive personality tests, such as the Minnesota Multiphasic 

Personality Inventory (MMPI), but small samples have 

abounded. Although an "average" dialysis patient MaMPI pro

file has been reported by several investigators (Mlott & 

Allain, 1974; Trieschmann & Sand, 1971; Short & Wilson, 

1969) , attention has focused on the standard MMPI scales 

derived from psychiatric criteria of 1940 and 1941 (McKinley 

& Hathaway, 1940). Scant attention has been given to newer 

supplementary MMPI scales reflective of increased clinical 



interest in such processes as defense mechanisms and recur

ring patterns of personal interaction. 

The purpose of this study was to explore the relation

ship of dietary compliance and both demographic factors and 

personality characteristics as assessed by relevant supple

mentary >LMPI scales. The remainder of this chapter will 

present a review of the pertinent literature in an attempt 

to elaborate upon the rationale for this study. 

The supporting literature review contained in this 

chapter is organized in the following fashion: (a) defini

tions of compliance and (b) sociodemographic, treatment, 

and personality variables in relationship to adjustment to 

hemodialysis. 

Definitions of Compliance 

Gutch and Stoner (1975) described dialysis as the 

"intermittens" treatment for lack of kidney function in 

End-Stage Renal Disease. Proper diet and fluid management 

were described as the "continuous" treatment (p. 153). 

Since 1836, various dietary regimens for patients with renal 

disease have been advocated, later discarded, only to be 

revived again (Anderson et al., 1973). The consensus of 

current opinion is that chronic dialysis patients must 

restrict fluid, protein, potassium, and sodium intake in 



accordance with the extent of their remaining renal func

tion (Anderson et al., 1973; Burton, 1974; Czaczkes & 

Kaplan De-Nour, 1978; Gutch & Stoner, 1975). 

Compliance with fluid and dietary restrictions can be 

readily determined by several objective measurements 

routinely assessed for each dialysis patient. The measure

ment of actual nutrient intake is generally felt to be un

necessary. Adherence to restricted fluid intake is 

determined by weight gain between dialyses. Blood 

chemistries of predialysis serum potassium provide a measure

ment of both protein compliance and compliance with the 

restriction of fruits, vegetables, and certain desserts. 

Predialysis blood urea nitrogen (BUN) reflects the amount 

of protein ingested by the patient. Predialysis serum phos

phorus provides a measurement of compliance with phosphorous 

intake restriction as well as compliance with phosphate-

binding medication instructions. 

Kaplan De-Nour and Czaczkes (1972; Czaczkes & Kaplan 

De-Nour, 1978) selected weight gain and predialysis serum 

potassium as compliance parameters for their assessments 

of fluid and dietary compliance. Overall compliance to 

diet was determined according to a 5-point scale ranging 

from excellent adherence to great abuse. Patients were 

rated as abusers if weight gains between dialyses were gen

erally greater than 1.5 kilograms (kg) and predialysis 
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serum potassium levels were generally greater than 6.8 

milliequiliters per liter (mEq/liter). 

Blackburn (1977) defined compliance as blood chem

istries or weight gain falling within the following accept

able ranges during at least 50% of the time period she 

examined: 

Weight gain 1.8 kg (3.96 pounds) per interval 

between dialsyes 

Serum potassium 3.5 - 5.0 mEq/liter 

Serum phosphorus 3.5 - 5.0 mg/liter 

Blackburn did not utilize BUN as a compliance parameter in 

her observations in view of conclusions that this biochem

ical measure reflects only the amount of protein intake 

and not the additional elements of a renal diet. A low BUN 

is considered to be only an indication of substandard 

dietary intake (Kopple & Coburn, 1973; Lewis & Magill, 

1968) . 

Wenerowicz, Riskind and Jenkins (1978) employed the 

following criteria as measures of noncompliance: 

Weight gain greater than 2.5 kg (5.72 pounds) 

per interval between dialyses 

Serum potassium greater than 5.5 mEq/liter 

Serum phosphorus greater than 4.5 mg/liter 

BUN greater than 100 mg/deciliter 

Despite the difference in compliance ranges, both 

"̂ •" :i:'""" I ::aplan De-Nour and Czaczkes (1972) 
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reported that fluid restriction appeared to be the most 

difficult part of the dialysis regimen. In contrast, 

Hartman and Becker (1978) reported the highest rate of 

compliance was with regard to weight gain (78%). Compliant 

ranges as defined by their medical staff were not reported. 

Adjustment to dialysis therapy has been studied only 

recently utilizing objective laboratory measures of 

dietary compliance. Most earlier studies have spoken of 

adjustment in global terms, such as survival on hemodialy

sis or vocational rehabilitation. Support for the use of 

survival as a measure of compliance has been demonstrated 

by Kaplan De-Nour and Czaczkes. In 1976, these investiga

tors reported that 32 of 99 patients followed during a five-

year study died. Of these 32 patients, only 18% had 

complied well, 25% had complied fairly well, and 58% had 

abused dietary instructions (p<.005). Thus, the expected 

was demonstrated: compliance does influence survival. 

When used as a criterion of adjustment, vocational 

rehabilitation is considered to reflect capacity to accept 

dietary restrictions and other limitations of dialysis 

therapy as well as resumption of pre-illness social and 

work activities (Hagberg, 1973; Malmquist, 1973; Meldrum, 

Wolfram & Rubini, 1968). Support for the use of this 

parameter as a measure of compliance also has been reported. 

Czaczkes and Kaplan De-Nour (1974) found a significant 
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association between compliance and vocational rehabilita

tion (p<.01) in their study of 83 patients. 

Results of studies of adjustment to maintenance hemo

dialysis are included in the following section. These 

studies are grouped according to the independent variable(s) 

investigated with regard to adjustment, that is, socio

demographic, treatment or personality factors. 

Patient Background Factors 

Sociodemographic Variables 

Several investigators have studied the relationship 

of adjustment to maintenance hemodialysis and patient back

ground variables, such as age, sex, education, intelligence, 

and social status. However, the findings do not permit 

clear-cut conclusions. Some studies have demonstrated 

differences which appeared impressive but lacked statisti

cal significance; others have failed to provide statisti

cal verifications. Much of the information reported is 

often contradictory. 

Sex. Friedman, Goodwin and Chaudhry (1970) assessed 

overall adjustment and adherence to diet in a patient sample 

of five females and fifteen males who ranged in age from 18 

to 57 years. Overall adjustment was evaluated on a four-

point scale in three areas: (a) compliance and acceptance of 
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therapeutic regime; (b) response to and achievement in 

constructive activity; and (c) maturity and extent of inter

personal adjustment. In addition, adherence to diet was 

assessed on a five-point scale. The five females received 

more satisfactory ratings than the fifteen males on both 

scales suggesting a tendency for better dietary compliance 

by female dialysis patients. Statistical analyses were 

not reported. 

Reichsman and Levy (1972) have described three steps 

of adaptation to hemodialysis: 

1. A honeymoon period which is characterized by 

feelings of confidence and hope. 

2. A period of disenchantment and discouragement which 

is the result of stress engendered by plans for, or 

actual return to, an active, productive life. This 

phase is characterized by feelings of helplessness. 

3. A period of long-term adaptation which is charac

terized by the patient accepting his limitations 

and the restrictions of maintenance hemodialysis. 

Based on their observations, Reichsman and Levy believe that 

men have more of a problem making the transition to long-

term adjustment than women. Reichsman and Levy assessed 

adaptation and work activity of 7 women and 18 men aged 15 

to 56 years for a four-year period. Throughout this period, 

each patient's school or work activity was recorded. For 
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women, work activity included housework. These authors 

found that 6 of the 7 women spent 75 to 100% of their off-

dialysis time on work activities, whereas only 8 of the 18 

men worked for 75 to 100% of their available time. The 

difference did not reach statistical significance. 

Studying a patient group of 8 women and 10 men, aged 

21 to 56 years of age. Levy and Wynbrandt (197 5) rated 

women generally as having a much better life adjustment 

than men. These authors defined life adjustment on the 

basis of the degree to which patients had resumed the life 

activities in which they had been engaged before renal 

failure. Data was collected by psychiatric interview and 

a structured questionnaire. No statistical analyses were 

reported. 

Several authors have concluded that adjustment to 

dialysis appears to be somewhat easier for a woman and that 

this difference can be explained in part by differential 

societal norms for men and women (Levy & Wynbrandt, 1975; 

Levy, Abram, Kemph, McKegney & Schribner, 1974). In their 

view, a female patient's rehabilitation is facilitated by 

society's acceptance of a female dialysis patient's resump

tion of housework with its more flexible schedule and 

potential for family assistance. On the other hand, society 

places great pressure on men for productivity outside the 

home which is often not a viable goal in face of the dial-

physical stamina. 
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Other investigations have resulted in negative find

ings with regard to sex and adjustment to dialysis. Fish-

man and Schneider (1972) found that sex did not relate to 

first year adjustment on home dialysis. Sex did not pre-

diet rehabilitation as demonstrated by return to work 

(Malmquist, 1973). Kaplan De-Nour and Czaczkes (1974) 

found no statistical differences between 51 males and 32 

females, age 14 to 65 years with regard to rehabilitation, 

compliance with diet, or frequency of depression. Hov/ever, 

anxiety was more frequent in men as assessed by psychiatric 

interview (p<.01). 

In a hemodialysis patient population of 34 males and 

19 females, age 7 to 72 years, Blackburn (1977) found that 

compliance with the restriction of foods high in potassium 

related to sex. Women were significantly more potassium-

compliant than men (p<.05). No sex differences were found 

with regard to other compliance parameters (phosphorus and 

weight gain) investigated. 

Hartman and Becker (1978) studied compliance of 24 

female and 2 6 male hemodialysis patients, age 14 to 70 years 

Males were significantly more compliant with phosphate-

binding medication instructions (p<.05). No differences 

were found with regard to the compliance parameters for 

potassium and weight gain. 
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Age. Meldrum, Wolfram and Rubini (1968) rated social, 

medical, and economic rehabilitation of 24 male patients 

in treatment at a Veterans Administration hemodialysis 

unit. Age at onset of dialysis ranged from 24 to 52 years. 

.Meldrum and her associates found that 16 patients aged 20 

to 39 years were rated higher in all three areas than 8 

patients 39 years and older. Evaluations of adjustment 

were based on ratings by a team who reviewed source mate

rial on all patients. Medical ratings of response to dial

ysis were assessed on the basis of review of each patient's 

medical records which contained biochemical measures of 

blood urea nitrogen (BUN), creatinine, phosphate, uric acid, 

weight gain and blood pressure. The difference between the 

age groups in all three categories of rehabilitation was 

attributed to youthful motivation. Statistical verifica

tions were not reported. 

Hartman and Becker (1978) reported in their study of 

50 patients that older patients were significantly better 

compilers than younger patients (p<.05) with phosphorus 

and potassium but not with weight gain restrictions. 

Patients ranged in age from 14 to 70 years. 

Kaplan De-Nour and Czaczkes (1974) rated 83 hemodialy

sis patients according to three criteria: (a) rehabilita

tion; (b) compliance with the diet, and (c) the presence 
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or absence of symptoms of anxiety and depression. Eleven 

patients were under 20 years of age, 21 were in their 20s, 

22 in their 30s, 15 in their 40s,and 14 patients were over 

5 0 years of age. Exact age range was not reported. Kaplan 

De-Nour and Czaczkes concluded that age influenced adjust

ment to some extent. Degree of rehabilitation was low in 

the youngest age group and in the oldest age group. The 

frequency of depression appeared to be influenced by age— 

lowest (27%) in the youngest age group and highest (50%) 

in the oldest group. Kaplan De-Nour and Czaczkes reported 

that no clearcut relationship between age and compliance 

with the diet was found except that the oldest group com

plied better. 

Fishman and Schneider (1972) studied 12 patients aged 

30 to 59 years in a search for variables predictive of 

successful adaptation to home dialysis. Their results indi

cated that age did not correlate significantly with first 

year emotional adjustment of home dialysis patients as 

rated by medical staff members. 

Foster, Cohn and McKegney (1973) investigated survival 

of 21 patients ranging in age from 24 to 57 years. These 

maintenance hemodialysis patients were followed for a two-

year period. The mean age of the 14 survivors was 43.5 

years and the mean age for the 14 deceased patients was 43 

years. This difference was not statistically significant. 



18 

The 53 patients in the Blackburn (1977) study ranged 

in age from 7 to 72. The mean age for the men was 4 3.7 

and for the women, 41.4. The age variable was not signif

icantly related to the compliance parameters of potassium, 

phosphorus, or weight gain. 

In summary, studies investigating the relationship 

between age and adjustment to dialysis have not permitted 

the drawing of useful generalizations. Two studies have 

demonstrated age differences—one reporting better adjust

ment for younger patients and the other reporting better 

adjustment for older patients. One of the above studies 

did not report the exact age range of their patients and 

only two studies described a patient group which included 

individuals older than 60 years of age. 

Intelligence. Divergent views have been expressed 

regarding the critical importance of the effect of intelli

gence status on adaptation to long-term hemodialysis therapy 

Whereas some clinicians view high intelligence to be an 

asset with regard to compliance, other physicians prefer 

moderate over high intelligence in their patients. Find

ings are often contradictory. 

In a one-year study, Gombos, Lee, Harton and Cummings 

(1964) evaluated the efficacy of hemodialysis as demon

strated by capacity of the patient to resume tasks related 
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to work and home activity. Four severely disabled patients 

were able to resume and continue normal activity for the 

one-year assessment period. Based on their experience with 

these four patients and evaluation of intelligence (IQ) 

utilizing the Wechsler test, these authors concluded that 

successful adjustment to hemodialysis required not only 

sufficient intelligence to understand the nature and prog

nosis of renal disease but also a "practical sense to appre

ciate the reasons for change in life and habits" (p. 468). 

Sand, Livingston and Wright (1966) found a small but 

consistent tendency for the more intelligent patients to 

show better cooperation and emotional adjustment. Sand 

and her associates studied 18 patients with an IQ range of 

94 to 143 (X = 115). Predialysis IQ was evaluated by 

Wechsler Adult Intelligence Scales. Patient adjustment was 

rated by medical staff with regard to cooperation with med

ical requirements and emotional adjustment. The average IQ 

for patients rated as making above average adjustment was 

119.1. The average IQ for the poor adjustment group was 

107.8 (£<.05). Further statistical verification was not 

reported. 

Based on his clinical experience with maintenance hemo

dialysis in London, Shaldon (1968) concluded that patients 

selected for home dialysis or self-dialysis in a hospital 

setting should ideally be of average intelligence. Patients 
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with higher than average intelligence are considered by 

Shaldon to be more difficult to train because of their 

reluctance to accept the unnatural aspects of dialysis and 

their tendency to greater anxiety. Patients with lower 

than average intelligence are considered not to be reliable 

and may "endanger their own survival" (p. 522). 

In assessing the predictive value of intelligence in 

rehabilitation of hemodialysis patients in Sweden, Hagberg 

(1974) found high predialysis cognitive functioning to be 

a favorable prognostic factor for early adjustment. Adjust

ment six months after start of treatment was measured by 

return to work if not contraindicated for physical reasons. 

Seven hemodialysis patients who had resumed work activities 

had attained significantly higher predialysis scores than 

the nine patients who were not at work six months after 

beginning dialysis therapy (p<.05). Higher levels of cog

nition were evidenced for those functions assumed to reflect 

primary intellectual ability as well as for functions 

assumed to be more sensitive indicators of cerebral dysfunc

tion. However, Hagberg found that when the same comparisons 

were made with the same criteria 12 months after the start 

of treatment, no significant differences in cognitive func

tioning levels prior to the start of treatment and voca

tional adjustment were found. Thus, he concluded that the 

cognitive abilities were important for early adjustment to 

important for later adjustment. 
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In a carefully designed and reported study of intel

ligence factors and dialysis adjustment, Winokur, Czaczkes 

and Kaplan De-Nour (1973) examined the relationship of 

Wechsler scores to dietary adherence and level of vocational 

functioning. These investigators included 38 hemodialysis 

patients from five Israeli hospitals in their study. Lab

oratory measures of potassium and weight gain were rated on 

a 5-point scale. Within an IQ range of 71 to 125, the mean 

for their sample was 91; the mean verbal IQ score was 94 

and the mean performance IQ score, 89. Little relationship 

was demonstrated between intelligence and level of voca

tional functioning while on dialysis. A minimal level of 

intelligence did not appear to be a requisite of adjustment. 

Of the 12 correlations of intelligence measures (Full scale. 

Performance, Verbal and nine subtests) with dietary compli

ance, six were negative. Only one correlation. Arithmetic 

and compliance, approached significance. Using a cut-off 

point of eight which is more or less the equivalence of 

"Dull Normal," patients with scores lower than eight tended 

to comply better than persons with higher Arithmetic scores 

(p<.02). These researchers were unable to explain the sur

prising finding and concluded in general that intelligence 

appeared to be a poor predictor of dietary compliance and 

vocational functioning. 

In order to assess patients' cognitive grasp of dietary 

jo,jL©û -ourn (1977) administered a 12-item .ii[ii!rj()n(iji'K)uoir«( i( ji.ioiii)t:« 
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open-ended questionnaire, which 43 of the 53 patients com

pleted. Scores ranged from 5 to the perfect score of 96, 

with an average score of 59.7. Ability to verbalize under

standing of the components of dietary therapy and the 

rationale behind dietary restrictions were not related to 

adherence to potassium, phosphorous, and fluid intake 

instructions. 

Education. The relationship of education and adjust

ment is more clear in regard to rehabilitation than it is 

in regard to compliance with dialysis regime. Investiga

tions appear to support intuitive recognition that higher 

vocational functioning is more easily achieved by the 

better educated dialysis patient. The influence of educa

tion on dietary compliance however appears to be less 

clear. 

Meldrum, Wolfram and Rubini (1968) failed to find a 

significant difference in adjustment to the medical regime 

of hemodialysis between 12 male veteran patients who had 

completed some high school education and 12 male veteran 

patients who had completed some college work. However, 

they did observe that patients with some college training 

experienced less difficulty returning to work in their 

same field or in a new profession than was experienced by 

patients with only some high school training. 
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Based on his work with dialysis patients, McKegney 

(Levy, Abram, Kemph, McKegney & Schribner, 1974) expressed 

the opinion that the relationship between education and 

adjustment appears to be a trend which does not reach 

statistical significance. 

In a patient group of 83 patients, Kaplan De-Nour and 

Czaczkes (1974) found education to be a strong influence on 

compliance with diet. Compliance ratings of 53 patients 

with at least a full elementary school education were higher 

than ratings of 30 patients with no formal education (p<.05) 

Ratings of 16 patients with a high school education were 

compared with ratings of 67 patients with less than this 

level of education and again a significant difference was 

demonstrated (p<.05). Kaplan De-Nour and Czaczkes con

cluded, however, that the influence of education is an 

indirect one and suggested that the same personality traits 

that are required for the achievem.ent of education will also 

promote compliance and vocational functioning. 

Blackburn (1977) found a significant but inverse rela

tionship between compliance to weight gain restriction and 

years of education. The educational level of 53 patients 

in this study ranged from no formal education to post

graduate work. Twenty-six patients assessed as weight com

pliant had averaged 10.7 years of formal education whereas 

the 27 noncompliant patients had averaged 13.1 years (p<.05) 
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It is of interest that this was the only patient variable 

found to be significantly associated with compliance to 

fluid intake restriction, the most frequently abused com

pliance parameter in her study. 

Socioeconomic Status 

In Friedman, Goodwin and Chaudhry's (1970) study of 

psychosocial adjustment to hemodialysis, predialysis incomes 

of patients ranged from $2,800 to $22,400 annually. Predial

ysis occupations ranged from heavy manual labor to computer 

systems engineering. Five patients who earned more than 

the sample average income of $9,434 were rated as slightly 

more compliant to dietary restrictions than the five who 

earned less than the mean income. 

In a group of 50 patients, Hartman and Becker (1978) 

found no significant correlations between the variable of 

higher and lower income and compliance parameters of phos

phorus, potassium and weight gain. Malmquist and her 

associates found no relationship between social status and 

adjustment to dialysis (Malmquist, Kopestein, Frank, 

Picklesimer, Clements, Ginn & Cromwell, 1972). Predialysis 

occupations ranged from coal miner to plant superintendent. 

In general, no strong positive nor negative relation

ship has been demonstrated between socioeconomic status and 

any measure of adaptation to chronic hemodialysis. 
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Miscellaneous Variables. Meldrum, Wolfram, and 

Rubini (1968) compared 7 patients who had one or no chil

dren with 17 patients with two or more children. Conjoint 

medical evaluations were performed by three physicians and 

response to treatment was assessed on a three-point scale. 

The group with more children achieved a better adjustment 

to dialysis than the group with fewer children. The 

authors concluded that presence of children in the home 

appeared to have had some effect on optimum rehabilitation. 

In their two-year follow-up study of individual sur

vival on chronic hemodialysis, Foster, Cohn and McKegney 

(197 3) found that affiliation with the Roman Catholic 

religious faith was associated with membership in the sur

vivor group. Of 14 survivors studies, nine were Roman 

Catholic and five were of Protestant or Jewish faith. Of 

the seven deceased, none had been Roman Catholic and seven 

had been Protestant or Jewish (p<.02). 

In his study of 30 dialysis patients, Procci (1978) 

found that patients who were living with their spouse and/or 

children, or with a financee complied significantly better 

than patients who were living alone, with a parent (or 

parents), or a member of the opposite sex without formal 

commitment (p<.05). Age, sex, race, chronicity of dialysis 
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treatment, education, marital status, and social position 

all demonstrated no significant association with compliance. 

To summarize, studies concerned with the relationship 

of patient background variables and adaptation to mainte

nance hemodialysis have not lead to comfortable generaliza

tions. Often, patient samples have been small and select, 

parameters not fully described, and findings contradictory. 

Conclusions have been divided on sex, age, intelligence, 

and education as predictive of adjustment. The most con

sistent findings have been v/ith regard to socioeconomic 

status. Three studies failed to find a relationship for 

socioeconomic status and adjustment to dialysis. 

Treatment Variables 

Severity of Illness 

Fourteen of the 53 patients studied by Blackburn (1977) 

had daily urine outputs of more than 500 ccs. Patients with 

greater renal function have less stringent fluid restric

tions than more oliguric (<400cc) or anuric (no urine out

put) . There was a trend for these fourteen patients to be 

more compliant with regard to potassium and phosphorous 

dietary restrictions but the difference was not statis

tically significant. Both groups were equally noncompliant 

to fluid intake restrictions. 

In their study of 13 patients with initial creatinine 

î̂ ar-arî o of n f^ 28 mg % (milligrams per deciliter). 
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Malmquist and her associates found that creatinine clear

ance at start of dialysis did not correlate with adjustment 

to dialysis treatment (Malmquist, Kopestein, Frank, 

Picklesimer, Clements, Ginn & Cromwell, 1972). 

Length of Treatment 

Adherence to the restriction of foods high in potassium 

and phosphorus was inversely related to length of time on 

dialysis in the group of 53 dialysis patients studied by 

Blackburn (1977). Length of time on dialysis varied from 

three months to five years, with an average time of dialysis 

of 18.6 months. Patients who were potassium compliant more 

than 50% of the time had been on hemodialysis an average of 

16.8 months while those who were not compliant averaged 

26.4 months (£<.05). Phosphorus-compliant patients had been 

involved in the dialysis program an average of 15.6 months 

as opposed to 23.8 months of treatment for the noncompliant 

group (£<.05). 

In contrast to the above findings, Hartman and Becker 

(1973) found patients who had been on dialysis relatively 

longer were more compliant to every aspect of therapy. 

Studying 50 patients who had been involved in a chronic 

hemodialysis program for one and one-half months to seven 

years (X = 1-1/2 years), these authors found length of 

treatment to be related to adherence to restrictions of 
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phosphate, potassium, and weight gain. All correlations 

were significant at the .05 level. 

In a comparison of 15 patients who had returned to 

work six months after start of dialysis therapy with 7 

patients who had not resumed work activities, .Malmquist 

(1973) found that total duration of kidney disease was not 

predictive of rehabilitation. 

Onset of Illness 

Based on their clinical experiences with hemodialysis 

patients, some authors have noted a difference in compli

ance to dietary restrictions between patients with sudden 

onset of renal failure and patients who experience a more 

gradual decrease in renal functioning (Cramond, Knight & 

Lawrence, 1967; Curtis, Eastv70od, Smith, Storey, Verroust, 

de Wardener, Wing & Wolfson, 1969; Stanbaugh, 1980). To 

clinicians, patients who experience sudden onset of renal 

failure have greater difficulty with compliance at least 

during the initial phases of treatment. Curtis et al. 

(1969) hypothesized that resentment toward the sudden de

privations caused by the illness is projected on to the 

diet. Cramond and his associates made a similar observa

tion and noted that dietary restrictions were an addi

tional stress situation for the patient with acute onset 

of renal failure. 
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In summary, severity of renal failure and length of 

dialysis treatment have been investigated as possible pre

dictors of adjustment to dialysis therapy with the same 

lack of clear results which is characteristic of studies 

on patient background variables. There is agreement in 

concluding that patients with acute onset of renal failure 

have greater difficulty with adherence to diet. However, 

this has not been supported by research. 

Personality Variables 

The relationship of patient personality variables and 

adjustment to chronic hemodialysis has been discussed by 

several authors. Some studies speak of global qualities 

which are predictive of adjustment to hemodialysis and 

others focus on specific personality traits, such as defense 

mechanisms and ego functions. Assessment of personality 

variables has been effected by psychiatric interview, 

objective and/or projective psychological testing and a 

psychosocial approach. The literature is rich and often 

contradictory. A review of these studies follows. 

Psychiatric Evaluation 

Menzies and Stewart (1968) conducted psychiatric inter

views over a nine-month period with seven hemodialysis 

patients. They concluded that three personality factors 

were predictive of adjustment to dialysis therapy: 
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1. A willingness to accept emotionally the full sig

nificance of the disease process along with the 

restrictions and demands of dialysis therapy, 

2. Intelligent cooperation and participation, and 

3. An ability to discuss freely anxieties and 

problems. 

Conversely, excessive use of denial and dependency mechan

isms were considered to hamper adjustment. 

On the basis of three years of psychiatric observa

tions of 20 male patients in treatment at a Veterans Admin

istration dialysis unit. Short and Alexander (1969) 

concluded that several personality traits favorably influ

enced adjustment to dialysis therapy. Favorable prognostic 

traits included personality assets, life successes, indepen

dence, self assertion, and self restraint. 

Several studies have emphasized the critical impor

tance of object relations to one's adaptation to dialysis 

therapy. Based on psychiatric contacts with six female and 

eight male patients, ranging in age from 15 to 4 9 years. 

Beard (1969) found that early adjustment to renal disease 

and acceptance of future uncertainties regarding life and 

death are influenced by the personality characteristics of 

maturity, flexibility, and stability. Even more critical, 

however, was the clinical impression that: 

Patients who had the greatest abilities to relate 
satisfactorily with others, who had a strong, deep 
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relationship with a significant person, and who had 
the ability to draw upon that relationship in a 
sharing way during the times of stress, discourage
ment, and loneliness, made the best initial adjust
ment to their disease and to the uncertainty of 
their future. (p. 380) 

A similar impression was expressed by Levy and Wyn

brandt (1975). Quality of life of 18 randomly selected 

dialysis patients was rated on a 3-point scale based on 

information obtained during psychiatric interview regard

ing change in income, sexual activity, and life-style due 

to illness and treatment. Length of treatment in this 

patient group ranged from 16 months to 8-1/2 years (X=3.7 

years), and age ranged from 21 to 56 years. Results led 

these authors to the general impression that those patients 

who had "good object relations and good sublimation" made 

better adjustment to dialysis than those patients who were 

less well endowed in this respect (p. 1330) . 

Viederman (1974) also suggested that successful adap

tation to dialysis depends to a great extent on the quality 

of the patient's object relations. Viederman presented 

selected material from three cases to support his thesis 

that dialysis treatment requires regression to a period of 

dependency on a life-sustaining machine. Viederman pointed 

out how readily patients enter a love-hate relationship 

with the machine which is seen as both tyrant and nurturer. 

Early oral conflicts re-emerge. Thus, adaptation to 
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dialysis therapy is dependent upon the quality of degree of 

conflict which is re-evoked. 

Foster, Cohn and McKegney (1973) also found evidence 

for the importance of object relations. In their two-year 

study of the factors which influence survival on dialysis, 

results indicated that continued presence of one or more 

parents was associated with membership in the survival 

group. A review of the patients' histories revealed that 

only 14% of the parents of the 7 deceased patients were 

alive at the time of assessment in contrast to 50% of the 

parents of the 14 survivors (p<.025). It was concluded 

that the continued presence of one or both parents was 

associated with survival on dialysis. 

Malmquist and her associates (Malmquist, Kopestein, 

Rank, Picklesimer, Cleme.nts, Ginn & Cromwell, 1972) studied 

13 patients for one year and found that 5 patients who 

reported themselves as being closer to mother than to father 

as an adult had good vocational and good total adjustment 

at three months on dialysis therapy (r^=1.00, p<.02). 

Reported closeness to the father was associated with poor 

social adjustment during hemodialysis. Social adjustment 

included ability to maintain an occupation and maintain 

responsibility for family. Closeness to both parents as 

a child resulted in better vocational adjustment than 

closeness to one parent as a child (£<.01). 
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In a series of studies on Israeli dialysis patients, 

Kaplan De-Nour and Czaczkes have attempted to isolate psy

chological factors related to and predictive of good 

adjustment in dialysis patients (Kaplan De-Nour & Czaczkes, 

1968, 1972, 1976; Czaczkes & Kaplan De-Nour, 1972). In 

1972, Kaplan De-Nour and Czaczkes investigated the rela

tionship of compliance to dietary therapy (water, potassium, 

and salt restrictions) and several personality factors 

identified in psychiatric interviews. The patient group 

studied consisted of 28 males and 15 females. The major

ity of this patient group was at a low educational and 

socioeconomic level. These authors found that the most 

common factor causing abuse of the diet appeared to be low 

frustration tolerance which differentiated clearly between 

good and bad adherers to diet (£<.01). Acting out was 

present in both groups and did not distinguish between the 

two groups except that when found in compilers with 

dietary restrictions, it was mild and when found in non-

compliers, it was severe. The presence of primary gain— 

that is, dialysis to some extent solved emotional conflicts 

—was also associated with noncompliance. The presence of 

primary gain was found in 21 patients, of whom 14 were 

abusers of diet (£<.01). 

In 1976, Kaplan De-Nour and Czaczkes hypothesized that 

compliance with diet is promoted by (a) high frustration 
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tolerance and (b) obsessive-compulsive traits. On the 

other hand, abuse of diet is caused mainly by (a) low 

frustration tolerance; (b) acting out of aggression; (c) 

introjection of aggression by depression and suicidal 

tendencies; (d) denial of the sick role; and (e) excessive 

gains from the sick role. Czaczkes and Kaplan De-Nour 

pointed out that whereas some of these traits are mutually 

incompatible, others are often seen together. 

Based on their hypotheses, these authors compared 

clinical predictions of adjustment based on predialysis 

semi-structured psychiatric interviews v;ith actual compli

ance at 6, 12, 24, and 36 months after commencement of 

dialysis. Predictions were significantly related to actual 

cooperation with diet at last follow up (£<.001). Addition

ally, Kaplan De-Nour and Czaczkes also found that degree of 

depression influenced adherence to diet. Presence of de

pression was assessed on a 3-Point scale (Severe, Moderate 

and No depression) for the 3 2 patients predicted to comply 

well. Although predicted and actual compliance were still 

significantly correlated for this group, severe depression 

was found to decrease compliance (£<.005). 

Psychological Testing 

Sand, Livingston and Wright (1966) assessed personal

ity characteristics of 18 patients on the basis of psychi-

^4-^Ar^ •; r̂4-«..-,r-i ̂T.,e. ar,̂  varlous psychologIcal tests including 



35 

the Minnesota .Multiphasic Personality Inventory (MMPI) , 

Wechsler Adult Intelligence Scale (WAIS), Rorschach, and 

Thematic Apperception Test (TAT) administered before the 

beginning of dialysis treatment. Sociodemographic descrip

tions of their patients were not reported. Duration of 

treatment ranged from 4 months to 5-1/2 years. Adjustment 

to dialysis therapy was assessed by ratings of patients by 

medical staff members. Patients rated as having poor 

adjustment tended to be "more defensive on all tests and 

to deny even normal amounts of adjustive difficulty and 

anxiety" (p. 607). On the MMPI, patients who demonstrated 

poor adjustment to dialysis had characteristically scored 

higher on defensiveness (K scale) than on any other scale. 

On the other hand, patients who demonstrated greater 

adaptiveness showed high levels of depression over soma-

tizing defenses at predialysis assessment. 

On TAT and Rorschach no differences were evidenced in 

frequency and affective tone of references to sickness-

death themes. Patients who later proved to be more adap

tive to dialysis therapy evidenced signs of greater 

flexibility and imagination and generally revealed more 

emotional stability. Sand and her associates concluded 

the following factors foster favorable adjustment: 

1. A relative prominence of depression over somatiz-

ing defenses during pretreatment period 
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2. A willingness to discuss emotional difficulty 

and anxiety openly 

3. Higher intelligence 

4. Supportive family attitudes 

Fishman and Schneider (1972) studied the relationship 

of personality variables assessed by MI4PI and MAACL (Multi

ple Affect Adjective Checklist) testing and first year 

adjustment to home dialysis as rated by three medical staff 

members. The patient group consisted of 12 dialysis 

patients, aged 30 to 59 years. Assessment was completed 

during the first week of home dialysis training. Based on 

their findings, these authors concluded that prognosis for 

first year adjustment to dialysis was poor if early in 

treatment the patient admitted to "feelings of anxiety and 

depression; to hostility and other problems in object rela

tions; and to complaints of physical symptoms associated 

with dialysis" (p. 108). In general, Fishman and 

Schneider concluded that admissions of emotional problems 

after one week of home dialysis training were predictive 

of poor adjustment. Fishman and Schneider considered 

their findings to be a disconfirmation of the denial 

hypothesis implied in several studies (Classman & Siegel, 

1970; Norris, 1968; Sand et al., 1966; Short & Wilson, 

1969) which have reported a frequent manifestation of 

pathological denial among dialysis patients. 



37 

Using a comprehensive battery of psychological tests, 

Malmquist and her associates attempted to isolate psycho

logical factors related to and predictive of good adjust

ment in dialysis patients (Malmquist et al., 1972). Tests 

administered included the Holtzman Inkblot Test, WAIS, 

House-Tree-Person Tennessee Self-Concept Scale, Social 

Reaction Inventory (locus of control), Ullmann Scale of 

facilitating and inhibiting anxiety (repression-

sensitization), and the Strong Vocational Inventory. 

Patients were rated on their medical, psychological, social, 

and total adjustment with 5-point scales at 3 and 12 months 

after start of treatment. Social adjustment was defined as 

maintenance of an occupation and responsibility for family; 

psychological adjustment as the absence of depression, 

anxiety and indications of more severe emotional disturb

ance. Seven patients were classified as demonstrating good 

total adjustment, and six patients as demonstrating poor 

total adjustment. Factors which predicted total adjustment 

status included absence of irritability before start of 

treatment (p<.01) and lack of increased irritability as 

illness progressed (£<.02). A negative association between 

lAMPl Psychasthenia score and good social adjustment was 

demonstrated (£<.01), indicating low anxiety as a favorable 

prognostic factor. Also predictive of good social adjust

ment were adaptability to life change both prior and after 

z -xr -x'xzz'-'j' zx.xx'x:re (£<.01). 
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In a later predictive study of 23 dialysis patients, 

lalmquist (1973) correlated 150 pretreatment variables to 

rehabilitation after 6 and 12 months in treatment. Ques

tionnaires used were basically the same test battery used 

in her previous study. Positive pretreatment factors 

included greater ease of acceptance of life changes, more 

social contacts outside the family and a more optimistic 

attitude toward renal failure, treatment and rehabilitation. 

In their two-year follow-up study, Foster, Cohn and 

McKegney (1973) found a negative relationship between sur

vival and group affiliation. As one of several psycholog

ical tests, the .Miller Quinlan Body Image Scale was 

administered to 21 dialysis patients. Patients who scored 

high on the Constraint subscale survived significantly 

longer than the others (£<.02). A high constraint individ

ual characteristically refuses affiliation and identifica

tion with other group members. Thus, deliberate 

abrogation of responsibility or concern for members of the 

dialysis group was related to survival over a two-year 

period. 

This finding is an interesting contrast to the view 

of clinicians that group affiliation is a positive phe

nomenon. Group process in dialysis patient populations 

has been actively encouraged by several authors (Lieber, 



39 

Schlanger, & Levi, 1973; Shea et al., 1965; Wilson, 

Schneps, Muzekari & Wilson, 1974). 

Greenberg (1977) found that M.MPI profiles predictive 

of poor adjustment were contradicted by biochemical mea

sures of compliance. Their patient group ranged in age 

from 20 to 7 3 years and in education level from some high 

school education to postgraduate training. Eighteen 

patients were categorized as poor or well adjusted on the 

basis of a staff rating score and three compliance param

eters (predialysis diastolic blood pressure, predialysis 

serum potassium level, and weight gain between dialyses). 

Comparison of mean :LMPI T scores for the two groups 

revealed higher scores on Hypochondriasis and Depression 

scales for the better adjusted group (£<.05). Surprisingly 

the profile configuration for this group was also more 

highly elevated suggesting greater psychopathology. The 

average profile of the poor adjustment patients was in 

normal ranges of most clinical scales but presented a 

Schizophrenia-Hypomania pattern. This pattern was viewed 

by Greenberg as being maladaptive for the chronically ill 

dialysis patient whereas the psychopathology demonstrated 

by the well-adjusted group was considered as potentially 

adaptive. In addition, Greenberg suggested that, based on 

MMPI scores, well-adjusted patients appeared to have 

greater tendencies toward depression, anxiety, overconcern 
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with physical symptoms, and the use of somatizing defenses. 

This author hypothesized that such psychopathology might 

indeed encourage the patient to adhere to the dialysis 

regime and receive "quick attention for their physical 

problems" (p. 13). 

Defense Mechanisms 

A number of investigators utilizing objective psycho

logical testing have suggested relationships between 

specific patterns of psychological defense reactions and 

adjustment to chronic hemodialysis. It is generally agreed 

among investigators that dialysis patients utilize a number 

of defense mechanisms. Kaplan De-Nour and Czaczkes (1963) 

administered the followmc tests to 11 patients: Taylor 

Manifest Anxiety Scale, Barron's Ego Strength Scale, the 

Sentence Completion Test, Draw-A-Figure Test and the 

Rorschach. Four criteria of adaptation were utilized: 

(a) adherence to medical and dietary regime; (b) vocational 

adjustment; (c) frequency and severity of psychiatric symp

toms (depression, anxiety or overt psychosis) and (d) mani

festation of psychopathology on psychological tests. These 

authors concluded that good adaptation based on these 

criteria was achieved by massive mobilization of unconscious 

defense mechanisms. Primary defenses observed were denial, 

reaction formation, isolation, projection and displacement. 

-' -"̂ ---tÎ n7.ao cf denial has been repeatedly cited as a 
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primary, or the primary, defense mechanism utilized by 

dialysis patients (Beard, 1969; Kaplan De-Nour, Shaltiel, & 

Czaczkes, 1968; Fishman & Schneider, 1972; Glassman & 

Siegel, 1970; Warren, 1978). 

In their sequential MMPI study. Short and Wilson (1969) 

noted the dialysis patient's unusual capacity for denial, 

the increase of denial over time and whenever physical 

crisis occurred. Low Anxiety and high Repression factor 

scores were interpreted as reflective of the successful use 

of denial. Their patient group was not described, nor was 

statistical verification included in their report. 

Further confirmation of the use of denial has been 

demonstrated in significantly elevated scores on the 

Hysteria Scale of the MMPI reported in several studies. 

In a study of 12 hemodialysis patients, Wright and her 

associates found that patients scored higher than normals 

on both uncorrected and corrected versions of the Hysteria 

scale (Wright, Sand & Livingston, 1966). This difference 

was significant at a .01 level. Fishman and Schneider 

(1972) obtained abnormally elevated Hysteria scale scores 

in a group of 12 home dialysis patients. Mean T score was 

75. In a MMPI comparison study of 12 dialysis with 12 

general-service hospital patients. Pierce and his associates 

(Pierce, Freeman, Lawton, & Fearing, 1973a) obtained higher 

scores for dialysis patients on the Hysteria scale (p<.05). 
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The prevalence of denial is accepted by most clini

cians as consistent with the real life situation of dial

ysis patients and is considered by some to be adaptive. 

Hagberg (1973) demonstrated that repression, denial's 

unconscious derivative, promoted adaptation to chronic 

dialysis. Defense patterns of 13 well-adjusted versus 7 

poorly-adjusted dialysis patients were assessed by Smith 

and Nyman's Meta Contrast Technique, a tachistoscopic 

Thematic Apperception Test presentation. Adjustment to 

dialysis was rated on the basis of resumption of work activ

ities six months and one-year after start of treatment. 

The well-adjusted patient group evidenced the use of repres

sion alone or in combination with anxiety and sensitivity. 

In contrast, isolation alone or insufficient repression 

combined with regression was found only in the poorly 

adjusted group. The difference between groupings of per

sonality characteristics in relationship to adjustment was 

significant (£<.004). 

Sviland (1971) also demonstrated that denial was an 

adaptive defense mechanism for maintenance hemodialysis 

patients. The MMPI and the Rosenzweig Picture Frustration 

(P-F) Study were administered to 4 0 patients. High MMPI 

Factor R (Repression) scores were interpreted to reflect 

denial, rationalization and lack of effective insight 

whereas high P-F Study E (Externalization) scores were 
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considered to denote excessive maladaptive denial and 

externalization of aggression in response to frustration. 

Multiple regression analyses showed that repression (Factor 

R) was significantly related to sexual function, diet co

operation, and emotional adjustment. All associations were 

positive and significant at a .05 probability level. Ele

vated P-F E scores related to more frequent fissula compli

cations (p<.01), chronic medical problems (£<.05), and diet 

compliance difficulties (p<.01). Sviland concluded that 

high denial was an adaptive defense mechanism in dialysis 

patients providing it does not become too excessive to 

prevent cooperation with dialysis therapy requirements. 

Disagreement exists with regard to changes in the use 

of denial over time. Short and Wilson (1969) described a 

typical increase of denial over time and during periods of 

acute stress as assessed by changes in MMPI scores. How

ever, Beard (1969) concluded from psychiatric evaluation 

of 14 hemodialysis patients that denial was used by 79% in 

the early adjustment phase of dialysis treatment. With 

time, the conscious fear of death broke through the denial, 

and depression followed. Still other researchers have 

found that there is little change in objective measures of 

denial during continuing dialysis treatment. Pierce et al. 

found that MMPI scores for six chronic hemodialysis patients 

obtained on three occasions at 3-month intervals showed only 
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chance variations (Pierce, Freeman, Lawton & Fearing, 

1973b). Thus, there is little agreement as to what, if any, 

changes in denial occur with time. Increase, decrease and 

no change in denial all have been reported. 

The defense mechanism of regression is frequently 

observed in dialysis patients (Abram, 1974; Czaczkes & Kaplan 

De-Nour, 1978; Viederman, 1974). Abram suggested that 

regression can be adaptive or maladaptive depending upon its 

manifest form. Viederman expressed the belief that dialysis 

therapy necessitates regression. Locus of control (LOC) is 

considered by Czaczkes and Kaplan De-Nour to be a measure of 

ego function indicative of regression. 

During the last decade, considerable interest has cen

tered on the possibility that an individual's level of com

pliance with a treatment regime may be explained by their 

scores on an internal-external LOC measure. Individuals 

with an internal locus of control (internals) tend to 

believe that events and rewards are contingent upon their 

ov/n behavior, while individuals with an external locus of 

control (externals) believe that events and rewards are 

largely the result of luck, chance, or fate (Rotter, 1966) . 

This has suggested to researchers of dialysis treatment 

compliance that patients with an internal locus of control 

would be more compliant, recognizing their own responsibil

ity for their continued well-being. Conversely, those with 

n would be less compliant. 
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Some have presented data that hemodialysis patients 

were more external in their locus of control than normals. 

Goldstein and Reznikoff (1971) found that dialysis patients 

had higher scores (externals) than a control group of 

patients hospitalized for minor medical conditions who were 

matched for age, race, and socioeconomic level (£<.05). 

Low socioeconomic level was associated -vith high external 

locus of control for the control group only (p<.01). Gold

stein and Reznikoff concluded that the prolonged intense 

stress of chronic illness mobilizes external locus of 

control which transcends socioeconomic conditions and that 

this prolonged stress moves the patient to become more 

externally oriented as a method of coping with anxiety and 

responsibility. 

Gentry and Davis (1972) also found a high external 

locus of control orientation in the patient group they 

studied. No significant differences were demonstrated in 

LOC scores as a function of length of involvement with 

hemodialysis therapy. On the basis of their findings. 

Gentry and Davis concluded that an external orientation 

develops early rather than over time—a conclusion which 

differed from that of Goldstein and Reznikoff. 

Wilson, Schneps, Muzekari and Wilson (1974) reported 

that the 18 dialysis patients they studied obtained high 

external locus of control scores after an average of 15 
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months on dialysis and a year later the scores of the sur

viving patients were higher still (£<.05). Additionally, 

these 11 patients obtained higher scores on the Sense of 

Weil-Being Scale of Cough's California Personality Inven

tory (£<.01) suggesting the adaptiveness of an external 

orientation for hemodialysis patients. Other investigators 

have not found significantly higher LOC scores in dialysis 

patient groups (Foster, Cohn & McKegney, 1973; Kilpatrick, 

Miller & Williams, 1972). 

Blackburn (1977) found no significant relationship 

with the compliance parameters she studied and LOC measures. 

On the other hand, Wenerowicz, Riskin and Jenkins (1978) 

found significant associations between locus of control 

orientation and compliance measures. Nine patients with 

internal locus of control scores demonstrated a higher rate 

of compliance to phosphorous instructions than 10 patients 

with external locus of control scores (p<.03). The rela

tionship of LOC and the other three compliance parameters 

(weight gain, BUN and potassium levels) were not significant 

Thus, investigations of locus of control orientations 

in hemodialysis patient groups have not produced systematic 

agreement to date. Results of descriptive studies have not 

been consistent. Predictive compliance studies have also 

reached contradictory conclusions. Disagreement exists as 

to whether an external orientation is adaptive or 
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maladaptive. Some say a shift to an external orientation 

occurs early on in treatment, and other investigators con

clude that external scores increase gradually over time. 

Some hypothesize that intervention focusing on increasing 

an internal frame of reference will improve compliance 

rates, whereas others have found that psychotherapy in

tended to improve feelings of environmental control 

resulted in still higher external scores concomitant with 

a higher sense of well-being. Information from studies of 

the relationship of locus of control and compliance has 

not been definitive. 

Summary of Variables 

It is difficult to compare results of the many studies 

concerned with the influence of relevant factors on adjust

ment to maintenance dialysis. Most investigators have 

studied small, selective groups of patients. Additionally, 

different studies have focused on different variables and 

different aspects of adjustment. Findings often have been 

contradictory. The relationship between psychological 

factors and adjustment to dialysis has been apparent to 

clinicians in the field, but there has been little syste

matically collected data which delineates the parameters 

of this relationship. 

Based on psychiatric observation or evaluation, find-

j ^ ^ ^ û Tr« „̂<-,̂ r̂.4-,̂ ^ £̂ cme consensus of opinion. Several 
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writers have agreed that the presence of good object rela

tions is a favorable but relatively immutable prognostic 

sign. Other factors suggested to be predictive of positive 

adjustment appear to be flexibility, independence, self 

assertion and emotional stability. Negative signs postu

lated include low frustration tolerance, defensiveness, 

dependency and presence of primary gain. There has been 

some disagreement regarding the influence of depression on 

compliance. In 1974, Kaplan De-Nour and Czaczkes reported 

that the presence of anxiety and depression did not appear 

to be related to dietary compliance. Later, however, these 

same investigators found that depression adversely affected 

adherence to dietary instruction. As acknowledged by 

Czaczkes and Kaplan De-Nour (1978), psychiatric assessment 

is often cumbersome, "time-consuming and difficult to repli

cate" (p. 156). Additionally, few community dialysis 

centers have available psychiatric services. 

Using psychological test procedures, investigators 

have focused a great share of attention on the influence 

of denial. Although findings are contradictory, there is 

a tendency to regard the use of denial as adaptive with 

the recognition that massive denial may lead to difficul

ties with compliance. The variables of high repression and 

low anxiety are considered by several investigators to be 

facilitative of cooperation with dialysis regime. Other 
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factors considered to influence adjustment include person

ality characteristics of optimism and flexibility to life 

changes. Factors which may hamper compliance include iso

lation of affect, the presence of defensiveness, irritabil

ity and hostility. Again, the presence of depression has 

been cited as predictive of both good and poor adjustment 

to dialysis. 

Due to the high-risk nature of the chronic dialysis 

population and the significance of compliance to the 

patient's physical well-being, it is of utmost importance 

to continue the search for the identification of factors 

which play a role in promoting patient compliance to dial

ysis therapy. The use of objective measures is strongly 

supported. 

Pilot Study 

A pilot study was performed to investigate the rela

tionship of personality factors and demographic variables 

to dietary compliance of hemodialysis patients. Tv/enty-

eight patients at the South Plains Dialysis Center were 

included in the study. The 17 males and 11 females ranged 

in age from 21 to 74 years (X = 50.9). Seventeen were 

Caucasian, four were Black and seven were Hispanic. 

Patients had been involved in a maintenance hemodialysis 

program for an average length of time of 25.4 months, with 

:^: 51 r:Dnths. /7^^:3^ /p^-y 
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The Minnesota Multiphasic Personality Inventory (flMPI) 

was given to these 28 patients. These inventories were 

then scored on the following 12 personality scales: Denial, 

Compulsion, Psychasthenia, Repression-Sensitization, Depres

sion, Hypochondriasis, Hostility, Overcontrolled Hostility, 

Ego Strength, Dependency, Impulsivity, and Frustration 

Tolerance Index. Additionally, the following four demo

graphic variables were gathered on each patient: age, 

months on dialysis, sex, and ethnicity. 

Objective measures of compliance computed from medical 

records included average predialysis serum phosphorus, aver

age predialysis serum potassium and average weight gain 

between dialyses. For each patient, the readings included 

4 monthly serum phosphorous, 16 weekly serum potassium 

measures, and 39 between-dialysis weight gains. 

The data on the 16 predictor variables (12 MMPI scales 

and four demographic factors) and the three dietary compli

ance measures were analyzed by means of simple and multiple 

correlational analysis to determine the potentially relevant 

relationships between patient characteristics and dietary 

compliance. Pearson correlation coefficients for the 16 

patient variables and the three measures of dietary compli

ance are presented in Table 1. 

Correlations of personality factors and dietary com

pliance parameters revealed that of the 12 personality 
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TABLE 1 

MMPI SCALES, DEMOGRAPHIC DATA AND 
COMPLIANCE PARAMETERS 

Denial 

Compulsion 

Psychasthenia 

Pearson r Correlations 

Repression-Sensitization 

Depression 

Hypochondriasis 

Hostility 

Ego Strength 

Overcontrolled Hostil: 

Dependency 

Impulsivity 

Lty 

Frustration Tolerance Index 

Age 

Months on Dialysis 

Sex 

Ethnicity 

(n=28) 

Phosphorus 

.23 

-.38** 

-.07 

-.07 

.11 

.16 

-.08 

.01 

.16 

-.14 

.01 

-.23 

-.49*** 

.29 

.15 

.03 

Potassium 

.26 

-.28 

-.16 

-.19 

-.02 

.18 

-.13 

.16 

-.02 

-.13 

.11 

-.12 

.01 

.32* 

-.06 

-.13 

Weight Gain 

.25 

-.14 

.05 

-.07 

-.07 

.17 

-.06 

-.06 

.36* 

.12 

-.05 

.07 

-.13 

-.10 

.16 

.07 

*£<.10, two-tailed t e s t . 

**£^.05, two-tailed t e s t . 

***£<.01, two-tailed t e s t . 
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variables investigated, only Denial and Compulsion were 

significantly related to compliance measures. There was 

a tendency for high Denial scores to be associated with 

high weight gain (r = .26), phosphorous (r = .26) and 

potassium (r = .20) readings. A significant inverse rela

tionship was demonstrated between Compulsion and serum 

phosphorus {r_ = -.38, £<.05). Patients found to be com

pliant with respect to phosphorous restrictions obtained 

high scores on the Compulsion scale. A trend was noted 

for scores on the Overcontrolled Hostility scale to be 

associated with weight gain (r = .36, £<.06). 

Of the sociodemographic variables investigated, only 

age was significantly related to a compliance parameter. 

.̂ ge was found to be inversely associated with phosphate 

compliance (£ = -.49, p<.01). Older patients tended to 

have lower, more compliant phosphorous readings (£ = -.49, 

£<.01). There was a trend for patients who have been on 

dialysis longer to be less compliant with potassium intake 

restrictions. This trend was not statistically signif

icant (r = .32, £<.09) . 

Relations between the 16 patient characteristics and 

the three measures of compliance were assessed by means of 

stepwise multiple regressions. Regression analysis results 

revealed that eight predictors (Age, Denial, Months on Dial

ysis, Repression-Sensitization, Psychasthenia, Hostility, 
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Ethnicity, and Impulsivity) accounted for a significant 

proportion of the variability in phosphorous compliance, 
2 

R = .53, F (8,19) = 2.65, £<.05. Age and Denial together 

excluding all other variables accounted for a significant 

proportion of the variability, R = .33, F (2,25) = 6.29, 

£<.01. None of the remaining six variables produced a 

unique statistically significant increment in the value of 
2 

R . Seven variables (Denial, Dependency, Overcontrolled 

Hostility, Depression, Impulsivity, Compulsion and Months 

on Dialysis) provided a significant linear relationship with 

2 weight gain compliance, R = .47, F (7,20) = 2.58, p<.05. 

It was noted that Denial and Dependency scale scores oper

ating jointly accounted for a significant proportion of 

. . . . 2 

the variability in weight gam compliance, R = .33, F 

(2,25) = 6.20, £<.01. Although no combination of personal

ity or demographic variables was significantly related to 

potassium compliance, the first two variables entered into 
2 the regression were Months on Dialysis and Ethnicity, R = 

.15, F (2,25) = 2.21, £>.05. The relationship was positive 

for Months on Dialysis and negative for Ethnicity suggest

ing a tendency for Caucasian patients and patients who 

have been on dialysis to be less compliant with potassium 

restrictions. 

Summary of the Pilot Study 

Although the small sample size necessitates qualified 

:x:::z:::-:.:::::v:\.^' r.v::::. ::rx 'zr:z results, the proposition that 
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personality and sociodemographic factors are predictive of 

dietary compliance among dialysis patients received consid

erable support. High scores on Compulsion were predictive 

of compliance with phosphorous restrictions. Older patients 

appear to have less difficulty with phosphorous instructions 

High scores on Denial and Dependency scales were signif

icantly associated with adherence to fluid intake restric

tions. In addition, there was a tendency for patients who 

obtained high scores on the Overcontrolled Hostility scale 

also to be more compliant in this regard. Although no sig

nificant relationships were demonstrated for potassium com

pliance and any of the predictor variables, a trend was 

noted for patients on dialysis longer to be less compliant 

with potassium restrictions. 

In summary, the results of the pilot research sug

gested that the personality measures of Denial, Compulsion, 

Dependency, Overcontrolled Hostility and the demographic 

variables of age, length of time on dialysis, and ethnicity 

may be predictive of compliance. Further examination of 

the relationship of these predictor variables in regard to 

compliance with hemodialysis regime was warranted. 

Statement of the Problem 

The dialysis research literature has reflected strong 

interest in the definition of patient characteristics 
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associated with successful adaptation to hemodialysis. A 

particularly strong need has been recognized for the iden

tification through objectively scored psychological tests 

of personality measures predictive of compliance to the 

dialysis regime. 

The MMPI has been the most widely used personality 

test in research with dialysis patients. Three t4MPI inves

tigations have gone beyond descriptive studies in an 

attempt to find relationships between personality, defen

sive style and adjustment to dialysis. The first of these 

three studies was the pioneering work by Sand and her asso

ciates (1966) which demonstrated that psychological factors 

are predictive of adjustment to dialysis. Her test battery 

included the MMPI. Fishman and Schneider (1972) failed in 

their attempt to predict emotional adjustment and survival 

in home dialysis patients by use of the MMPI and the Multi

ple Affect Adjective Checklist. Greenberg (1977) compared 

MMPI protocols of patients who were considered well adjusted 

and poorly adjusted on the basis of dietary compliance and 

clinical evaluation. Well adjusted patients evidenced sig

nificantly higher elevations on the Hs and D scales as well 

as more elevated overall clinical profiles than poorly 

adjusted patients. Greenberg concluded that the psycho

pathology suggested by the clinical scale elevations appeared 

to be adaptive for compliance to the dialysis treatment 
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regimen. Greenberg's conclusion differed from Sand's con

clusion that "stable emotional make up" not psychopathology 

was adaptive (p. 608). Thus, MMPI compliance studies have 

produced equivocal interpretations. 

Dialysis research has generally focused on the basic 

MMPI clinical scales. However, many new scales have been 

developed from the MMPI item pool to measure relatively 

enduring personality traits, recurring interactional behav

ior patterns, and symptomatic emotional states. Some of 

the new scales appear to have greater implications for 

treatment plans and intervention strategies than the basic 

scales with their relatively uncontrollable mix of state 

and trait attribute items (Dahlstrom, 1972). These special 

scales have been largely ignored by dialysis investigators. 

It is particularly surprising that the defense mechanism 

of denial, the most widely discussed and debated personal

ity characteristic in dialysis literature has been only 

indirectly measured on dialysis studies. For example, ele

vations of Hs and Hy over D have frequently been inter

preted as evidence of denial (Short & Wilson, 1967; Wright 

et al. , 1966). Another indirect measure of denial—repres

sion, as measured by MMPI Factor R scores—has also 

received considerable attention. Both Hagberg (1974) and 

Sviland (1972) concluded that denial was an adaptive 

defense mechanism for chronic patients. This conclusion 
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is in sharp contrast to the statement by Johnathan Cummings 

that denial is the "number one killer of kidney patients" 

(Warren, 1978, p. 9). 

Similarly, a consensus of opinion has not been reached 

regarding the relationship of other personality variables 

and demographic factors to compliance. Small sample sizes 

and contradictory findings have eroded generalizability of 

conclusions. There is a need to identify the significant 

patient characteristics determining compliance and to iden

tify personality test measures which can aid clinicians in 

recognizing patients who adapt readily to the rigid require

ments of dialysis treatments, or who resist such a regimen. 

The MMPI held the promise of providing measures pre

dictive of compliance. Specifically, a pilot study with a 

small sample of patients had suggested that the following 

MTdPI scale scores might have been significantly related to 

biochemical indicators of compliance: Denial, Compulsion, 

Overcontrolled Hostility, and Dependency. The demographic 

variables of age, ethnicity, and length of patient involve

ment with hemodialysis therapy appeared to be potentially 

relevant to compliance. These variables have been examined 

with a small sample of patients in one dialysis center. In 

order to provide an adequate basis for generalization, 

there was a need to examine whether or not these tentative 

relationships held across centers with differing medical 
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staff/patient interactions serving patients from differing 

regional backgrounds. To answer this need and to provide 

an appropriate sample size, patients on maintenance dial

ysis in three community dialysis centers were included in 

this study. 

Sex of patients was included among the predictor vari

ables because of strong implications in the literature that 

women and men adjust differentially to the dialysis regime 

(Levy & Wynbrandt, 1975; Levy et al., 1974). In addition. 

Butcher and Tellegen (1978) have cautioned that the lack of 

importance of demographic characteristics cannot be assumed 

in MMPI research. These authors have suggested that "at 

the very least" sex should be included among the variables 

in every MMPI study (p. 625). 

Dialysis compliance studies to date have not inves

tigated the influence on compliance of the extent of change 

in eating habits which is recommended at start of dialysis 

through individually prescribed dialysis diets. The recom

mended shift in diet patterns differs among patients 

because of long-standing individual and cultural diet pref

erence. As an estimate of the prescribed change, ratings 

of the shift in diet habits requested of each dialysis 

patient were included in the study. 

The basic purpose of the study was to predict dietary 

compliance from selected personality scales of the MMPI 
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(Denial, Compulsion, Overcontrolled Hostility, and Depen

dency) and the demographic variables of sex, age, ethnicity, 

and length of time on dialysis. Compliance was determined 

by predialysis serum potassium, serum phosphorous, and 

weight gain levels. Patients from three community dialysis 

centers were included. The following questions guided the 

proposed study: 

I. Is there a significant relationship between dietary 

compliance and the following set of personality and 

demographic variables: (a) Denial, (b) Compulsion, 

(c) Overcontrolled Hostility, (d) Dependency, (e) 

Sex, (f) Age, (g) Months on Dialysis, and (h) 

Ethnicity? 

II. Does knowledge of dialysis center location add to 

the amount of variance in compliance explained by 

the above stated personality and demographic 

variables? 

III. Does knowledge of the amount of change in eating 

habits prescribed at the start of dialysis add 

to the explanation of variance in compliance 

accounted for by the above specified independent 

variables? 



CHAPTER II 

METHOD 

This chapter presents a discussion of the design and 

procedure used in the study. The discussion includes a 

description of the subject population, procedure, design, 

test instrumentation and data analysis. 

Subjects 

Description of Subjects 

The subjects in the study were patients undergoing 

intermittent hemodialysis treatment three times weekly. The 

study included patients from three community dialysis cen

ters. The 88 patients represented a broad range of demo

graphic characteristics (Table 2). All socioeconomic and 

educational levels were represented. There were 37 males 

and 51 females ranging in age from 18 to 8 0 years. Mean age 

for the men was 51.2 years; for the women, 4 9.6 years. There 

were 48 Caucasians in the study, 32 Blacks and 8 Hispanics. 

The study patients had been involved on a maintenance hemo

dialysis program for an average of 37.5 months with a range 

of 4 to 137 months. 

Selection of Subjects 

Patients 18 years and older were selected for the study 

due to the lack of normative data for subjects younger than 18 

60 



TABLE 2 

DEMOGRAPHIC CHARACTERISTICS OF MAINTENANCE 
DIALYSIS PATIENTS 

61 

Sex 

Male 

Female 

Age 

18 - 40 years 

41 - 60 years 

61 - 80 years 

Ethnicity 

Caucasian 

Black 

Hispanic 

Months on Dialysis 

4 - 6 months 

7 - 1 2 months 

13 - 24 months 

2 5 - 3 6 months 

3 7 - 4 8 months 

49 - 60 months 

61 - or more months 

Center A 
(n = 26) 

14 

12 

11 

7 

8 

14 

5 

7 

0 

4 

6 

8 

2 

4 

2 

Number of 

Center B 
(n = 32) 

13 

19 

9 

16 

7 

14 

18 

0 

9 

4 

7 

4 

3 

0 

5 

Patients 

Center C 
(n = 30) 

10 

20 

9 

12 

9 

20 

9 

1 

2 

2 

2 

6 

6 

3 

9 

Total 
(n = 88) 

37 

51 

29 

35 

24 

48 

32 

8 

11 

10 

15 

18 

11 

.7 

16 
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on the personality test measures used as independent vari

ables. Since self-administered MMPI test protocols were 

used, patients who were physically debilitated or visually 

handicapped were not included as subjects. 

Only patients who had been on dialysis for four months 

were included in order that sufficient medical data would be 

available for the tabulation of compliance parameters. 

Patients were excluded who had any medical condition which 

would have exerted a confounding effect on the biochemical 

and weight gain measures of compliance, e.g., parathyroid

ectomies, colostomies. 

Eighty-eight patients were included in the study. From 

a total of 256 in-center dialysis patients, 119 were eligible 

participants. One hundred thirty-seven were excluded for 

reasons presented in Table 3. 

TABLE 3 

SUMMARY OF CONDITIONS EXCLUDING PATIENTS 
FROM PARTICIPATION IN STUDY 

Number of I n e l i g i b l e 
P a t i e n t s (n = 137) 

v i s u a l h a n d i c a p 

I n a b i l i t y t o r e a d t e s t i t ems 

Dimin ished p h y s i c a l s t amina 

P a r a t h y r o i d e c t o m y 

Colostomy 

Time on dialysis < 4 months 

Dialysis twice weekly 

Under 18 years of age 

33 

30 

22 

14 

2 

19 

14 

3 
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Of the remaining 119 eligible patients, 24 refused to 

participate and 3 patients withdrew during testing. Test 

data on 92 patients were examined and 4 MMPI protocols were 

considered of questionable validity according to criteria 

set forth in the following section. The 88 patients in the 

study represented approximately one-third of the patient 

population in three community dialysis centers: Chromalloy 

American Kidney Center, St. Louis, Missouri; Saint Luke's 

Hospital, Kansas City, Missouri; and South Plains Dialysis 

Center, Lubbock, Texas. 

Population 

Subjects were selected from three community dialysis 

centers which are freestanding, nonprofit facilities. None 

of the three centers impose selection criteria. Any patient 

who has renal failure is accepted for maintenance dialysis 

regardless of age, income, education, intelligence, psycho

logical characteristics, medical prognosis, or other illness 

This is in contrast to selection procedures prior to the 

expansion of dialysis facilities which followed the enact

ment of Public Law 92-603 in 1972. PL 92-603 mandated 

Federal funding of treatment for all patients with life-

threatening end stage renal disease who are covered by 

Social Security. 

The majority of all patients were dialyzed with hollow-

fiber artificial kidnevs. One-third of the patients at 
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Centers A and B were dialyzed with parallel-plate dialyzers. 

Center C was using hollow-fiber artificial kidneys exclu

sively during the study period. Length of dialysis runs 

at Center A were typically 5 to 6 hours duration whereas 

dialysis runs at Centers B and C were typically 4 hours. 

All 32 patients tested at Center C were on limited 

self care. Self-care dialysis is a compromise between 

center and home dialysis. Self-care patients are responsi

ble for a portion of the setup of equipment and as much self-

monitoring of the dialysis procedure as possible. This type 

of care is in contrast to the staff care at the other two 

centers where these same tasks are performed by members of 

the nursing staff. 

Procedure 

Participation in the study was requested individually 

from patients who met the selection criteria. The order in 

which patients were approached for voluntary participation 

was determined by the order in which their dialysis runs 

were initiated. The study was described and each patient 

was asked to read aloud the first five items of the MMPI to 

determine reading ability sufficient to comprehend the 

remainder of the inventory. The patient's signature on 

Consent Form (Appendix A) was requested and obtained if the 

subject agreed to participate. A MMPI, Form R booklet and 
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test sheet was given to each patient for completion while 

on dialysis. Form R was used because it provided a conve

nient hard-cover lapboard which facilitated test completion 

during dialysis runs when desk or table space was generally 

not available. Identifying information blanks for the 

patient's name, age, sex, and ethnicity were completed by 

the examiner. Ninety-two completed protocols were returned 

to the examiner. To minimize variability in availability of ' 

seasonal food supplies, testing was completed in all three 

centers within a five-week period of time. 

MMPI validity scales were scored and inspected for the 

following validity threats: 

1. More than 3 0 unanswered items. 

2. An F scale elevation greater than a T score of 99. 

3. An F minus K dissimulation greater than 16 or 

less than -20. 

Four protocols were discarded because of questionable valid

ity. Two protocols contained F scale elevations greater 

than a T score of 99; two contained F minus K dissimulation 

scores less than -20. 

A rating of the estimated shift in eating patterns 

prescribed at start of dialysis was included in some of the 

statistical analyses. Dieticians at each center were asked 

to rate their perception of the change requested of each 

patient at start of dialysis in order for their diet to 
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conform to dialysis dietary restrictions (Appendix B). At 

two centers (Center A and Center C), dieticians were able 

to complete ratings of the prescribed diet shift. At the 

third center, neither dietician had sufficient knowledge of 

the patients' predialysis diets to complete a rating. 

Therefore, the unit's head nurse completed the ratings at 

Center B. 

Design of the Study 

This study investigated the relationship of dietary 

compliance and several demographic and personality variables. 

The dependent, or criterion, variable was computed from 

three objective measures of dietary compliance tabulated 

from patients' medical records for approximately four months 

prior to administration of the personality inventory. In

spection of medical records provided 36 weight gains for 74 

patients for the examined time period. The number of avail

able weight gains for 14 patients ranged from 17 to 35. 

Absence of weight gain information was due to varied reasons, 

i.e., patient absence because of dialysis at another center 

during vacation periods, hospitalization, or staff oversight. 

Available weight gains were averaged for each patient. 

Four monthly predialysis serum phosphorous readings 

were tabulated and averaged for each patient. Inspection of 

medical records revealed that potassium levels are routinely 
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evaluated weekly at one center and monthly at the other two 

centers. In order to avoid violating the homogeneity of 

variance assumption for multiple regression (Kim & Kohout, 

1975) , only the first potassium reading of each month was 

used for each patient at Center A. Thus, four monthly 

predialysis serum potassium measures were tabulated and 

averaged for each of the 88 patients. 

On the basis of these averages, each patient was clas

sified as compliant or noncompliant. For the purposes of 

this study, compliance was defined by adherence to all three 

of the following criteria: (a) an average weight gain be

tween dialyses of 5 pounds or less, (b) an average predial

ysis blood serum potassium of 5.3 mEq/liter or less and 

(c) an average predialysis blood serum phosphorus of 5.0 

mg/liter or less. Noncompliance was defined by any one of 

the following excesses: (a) an average weight gain between 

dialyses greater than 5 pounds, (b) an average predialysis 

blood serum potassium greater than 5.3 mEq/liter and (c) an 

average predialysis blood serum phosphorus greater than 5.0 

mg/liter. Thus, compliance, the dependent measure, was 

represented as a dichotomous variable. 

The independent variables included center location, 

demographic, treatment, and personality test data. Demo

graphic information included sex, age, and ethnicity which 

was taken from patient identification data on MMPI protocol 
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sheets. A record of months on dialysis was obtained from 

medical charts. Estimated diet shift was provided by a 

staff member's subjective rating of the diet change pre

scribed at start of dialysis. The personality variables 

included scores on Denial, Compulsion, Overcontrolled 

Hostility and Dependency scales of the MMPI. 

Instrumentation 

The Minnesota Multiphasic Personality Inventory (I4MPI) 

(Hathaway & McKinley, 1967) was administered. The MMPI has 

been considered the primary instrument for objective clin

ical measurement (Gynther, 1972). Rodgers (1972) has sug

gested that in comparison with alternative assessment 

instruments, the MMPI offers the highest degree of empiri

cal validity. The MMPI test authors (Hathaway & McKinley, 

1942) have reported test-retest reliability coefficients 

of .57 to .83 for six of the clinical scales. Their 

sample included 40 non-psychiatric individuals tested at 

intervals ranging from three days to one year. Using a 

sample of 490 college students, Mauger (1972) computed 

reliability coefficients of the basic scales with an eight-

month interval between tests. Reliabilities ranged from 

.42 to .76. 

Since its publication in 1943, the MMPI has been 

applied in a wide variety of medical settings (Dahlstrom, 
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Welsh, & Dahlstrom, 1975). Early investigations demon

strated that MMPI patterns were relatively stable in the 

face of physical distress (Hastings, Hathaway, Amberg, & 

Balian, 1957; McKinley & Hathaway, 1943; Schiele, Baker, 

& Hathaway, 1943). The MMPI has been the personality 

assessment technique most frequently administered to dial

ysis patients (Towne, Alexander, & Sato, 1978). 

The MMPI was scored to measure four personality char

acteristics and verify relationships of these characteris

tics to level of dietary compliance. The supplementary 

scales which were scored included Denial (Appendix C), Com

pulsion (Appendix D), Overcontrolled Hostility (Appendix E), 

and Dependency (Appendix F). 

Denial Scale 

Denial scale scores are considered to be an indication 

of the extent that an individual utilizes denying defenses, 

typically disavowing anxiety, depression, and difficulty 

with control problems (Haan 1963, 1965). Other studies have 

reported the prevalence and elevated indices of denial among 

dialysis patients (Hagberg, 1973; Kaplan De-Nour & Czaczkes, 

1968; Short & Wilson, 1969; Sviland, 1971). 

The 33-item Denial scale was one of seven scales devel

oped by Haan (1963) to measure ego defense mechanisms. The 

criterion against which these scales were constructed 
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consisted of clinician's ratings of the Oakland Growth 

Study adult sample (Jones, Macfarlane, & Eichorn, 1950). 

Ratings were based on 6 to 11 hours of interviewing given 

each of 99 subjects over their past and current social and 

personal status. Comparisons were made of item responses 

of subjects rated in the upper and lower 25% range using 

a chi-square expected frequency of <_. 10. The number of 

items in each analysis achieving a nominal significance 

level of <_.10, .05, .01 were then subjected to a Monte Carlo 

test of significance. Significant relationships between 

ratings and inventory items were obtained. As a measure of 

reliability, the coefficient of internal consistency calcu

lated by Kuder-Richardson Formula 20 was .81 

Dahlstrom (1972) applied Haan's seven defense mechanism 

scales to .M.MPI changes observed while 16 medical and dental 

students at the University of North Carolina were under the 

influence of LSD in a 1961 study conducted by Fiddleman. 

Three test, retest administrations took place two to three 

weeks prior to the LSD session, two to three hours after 

ingestion of LSD, and one to three days subsequent to the 

session. Eight subjects were classified as reactors on the 

basis of their quite dramatic behavioral and experiential 

changes under LSD and eight subjects were classified as non-

reactors. Dahlstrom (1972) reported no statistically signif

icant differences in Denial scale scores between these two 
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groups. Thus, the Denial scale and several other Haan 

scales were considered relatively stable through emotional 

disturbance, adding support to these scales as promising 

methods for measurement of basic personological attributes. 

Compulsion Scale 

Compulsion scale scores are considered an indication 

of the extent an individual characteristically defends 

against external threat by attempting to impose rigid order 

on their environment. Kaplan De-Nour and Czaczkes (1976) 

found obsessive-compulsive traits assessed by psychiatric 

interview to be significantly related to dialysis dietary 

compliance. 

This 11-item scale was one of 45 scales developed by 

Finney (1965) from ratings of 385 community mental health 

adult clients on 45 psychodynamic processes such as urges 

or drives, defense mechanisms, and recurring patterns of 

personal interaction. All clients were being seen in psy-

choanalytically oriented therapy. 

Criterion groups consisted of patients whom each of 

eight clinicians had placed among the highest and lowest 

27% on the psychodynamic process rated. For cross valida

tion, the 385 patients were divided into two groups with 

the same proportion of males and females. A scale for each 

characteristic was selected to consist only of items con

firmed by cross-validation with a probability level of .05. 
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The Compulsion scale, along with Finney's 44 other 

scales, were standardized using a normative group consist

ing of 150 men and 150 women. This group included 75 

female applicants for stenographic jobs, 45 female first 

year student nurses and 30 female Introductory Psychology 

students, 100 enlisted men entering basic training in the 

U.S. Army and 50 male Introductory Psychology students 

(Finney, 1968). 

Overcontrolled Hostility 
(OH) Scale 

The OH scale was designed to measure the presence of 

excessive inhibitions against hostile and aggressive atti

tudes and behaviors. Megargee and his associates (1967) 

hypothesized that since even normal socially approved out

lets for anger are unavailable, individuals of the chronic 

overcontrolled type are often subjected to extreme frustra

tions. Other dialysis studies have been concerned with the 

relationship between dietary compliance and the presence of 

frustration tolerance among dialysis patients (Kaplan 

De-Nour & Czaczkes, 1972). 

The 31-item OH scale was developed from MMPI protocols 

of 136 criminal and noncriminal subjects (Megargee, Cook, & 

Mendelsohn, 1967). The original goal of developing a gen

eralized assaultiveness scale was not realized. Cross-

validation studies, however, suggested that the scale 
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detected the overcontrolled assaultive person and, by in

ference, characteristics of excessive control and social 

alienation. The coefficient of internal consistency calcu

lated by Kuder-Richardson Formula 21 was .56. Construct 

validity investigations produced the following results: 

1. Correlations between the Overcontrolled Hostility 

scale and other MMPI measures for 136 criminal 

and noncriminal subjects revealed significant 

positive correlations with L, K, Hy, Hy-5 (Inhibi

tion of Aggression) and Eo (Ego Overcontrol) scales, 

and a significant negative correlation with the 

Byrne Repression-Sensitization scale. This pattern 

of correlations suggested an association between OH 

and rigidity, excessive control, repression of con

flicts, and a test-taking attitude which emphasizes 

positive adjustment and reluctance to express symp

toms. Significant negative correlations with Pt, 

Pd, Sc and Ma indicated less overt anxiety, and a 

reluctance to express or act out any feelings of 

rebelliousness, authority conflict, or alienation 

among those high on OH. 

2. The scores of 21 overcontrolled assaultive criminals 

were significantly higher than 24 undercontrolled 

assaultive criminals (t = 1.62, p<.02). 
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3. Scores of 126 college women were higher than 

scores of 100 college men confirming the hypoth

esis that if the OH scale assessed control of 

aggressive impulses, women would score higher than 

men (t. = 4.47, £<.001). 

4. OH scores of 100 college males were significantly 

lower than those of 24 undercontrolled state 

prisoners (t = 2.67, £<.01). This finding was in

terpreted as indicating that OH was sensitive to 

hostility and social alienation as well as control. 

5. Scores of 52 government trainees on OH and Edwards 

Social Desirability scores were not significantly 

correlated suggesting OH was not reflecting a set 

to respond in a socially desirable fashion. 

6. OH scores in the sample of 52 government trainees 

were significantly correlated with the California 

Personality Inventory self-control scale (£ = .40, 

p.<01). 

Dependency Scale 

Navran's Dependency scale (1954) was developed to mea

sure the degree to which an individual relies upon others 

for guidance, advice and emotional security. The Dependency 

scale items deal with problems such as feeling misunderstood, 

indecision, lack of self-confidence, excessive sensitivity 
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to the reactions of others, somatic complaints, shyness in 

social situations, and religious concerns (Graham, 1977). 

Several dialysis studies have been concerned with the rela

tionship between dietary compliance and dependency. Some 

have suggested that dependent dialysis patients tend to be 

less compliant with the restrictions of the dialysis 

regimen (Kaplan De-Nour & Czaczkes, 1971; Menzies & 

Stewart, 1968; Short & Alexander, 1968). In contrast, 

other studies have suggested that dependent patients are 

more compliant with the dialysis regimen (Norris, 1968; 

Reichsman & McKegney, 1978). 

Navran requested 16 clinicians independently to select 

MMPI items that were considered to be related to the con

cept of dependency based on clinical experience. These 

judges also specified the direction of response which would 

be made by a hypothetical dependent person who was respond

ing frankly. The resulting 157 items were administered to 

two samples of 50 psychiatric patients each, and internal 

consistency procedures were employed to identify further 

the items that had the most discriminability for both 

samples. Fifty-seven items survived these tests. Navran 

(1954) reported that the reliability (internal consistency) 

of the 57-item Dependency scale for the 100 patients in the 

derivation samples was .91. Gocka (1965) reported an iden

tical Kuder-Richardson 21 (internal consistency) value based 
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on 220 male Veteran Administration psychiatric patients. 

Button (1956), using a one-week interval between two test

ings, found a test-retest reliability coefficient of .85 

for a sample of 64 alcoholic patients in a state mental 

hospital. 

Data Analysis 

The first question guiding this investigation was 

whether or not a significant relationship between dietary 

compliance and a specified set of personality and demographic 

variables existed. To answer this question a stepwise multi

ple regression was performed to assess the regression of the 

criterion variable of dietary compliance on the following 

predictor variables: 

Denial scale scores 

Compulsion scale scores 

Overcontrolled Hostility scale scores 

Dependency scale scores 

Age 

Sex 

Ethnicity 

Months on Dialysis 

The second question asked whether knowledge of center 

location added to the amount of variance in compliance ex

plained by the above stated personality and demographic 
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variables. To answer this question, a second stepwise 

multiple regression was performed including Center Location 

with the personality and demographic variables to assess 

the change in explained variance in Dietary Compliance. 

J\ preliminary correlational analysis resulted in a 

significant linear relationship for dietary compliance and 

the difference between an individual's predialysis diet and 

the recommended dialysis diet. Thus, the third question 

guiding this investigation asked whether or not knowledge 

of Diet Shift added to the amount of variance in compliance 

explained by the above variables. To answer this question 

a third multiple regression was performed including Diet 

Shift with the other predictor variables in order to assess 

the advisability of further investigation of change in diet 

in a more objective manner in future studies. 

The statistical hypothesis for each of the three multi

ple regression analyses was: 

H : R^ = 0 o 



CHAPTER III 

RESULTS 

The results are represented in descriptive analyses 

of the independent variables and the criterion variable. 

This is followed by three multiple regression analyses 

designed to answer the questions guiding the study which 

are presented at the end of Chapter I. An analysis of 

variance comparing the parameters of compliance between 

centers and multiple regression comparisons of the rela

tionship of personality variables to compliance at the 

three centers are also presented. 

Independent Variables 

The independent variables included four personality 

test scores, three demographic variables, length of time 

on dialysis, center location, and an estimate of the 

change in diet patterns imposed by dialysis. 

Personality Test Results 

Personality test scores were included in the multiple 

regression analyses to determine the relative amount of 

their contribution to the prediction of the criterion vari

able. Dietary Compliance. Means and standard deviations of 

the personality test scores are presented in Table 4. 

78 
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V a r i a b l e 

TABLE 4 

SUMMARY OF RESULTS OF PERSONALITY SCALES 

C e n t e r A 
(n=26) 

Cen te r B 
(n=32) 

Cen te r C 
(n=30) 

A l l C e n t e r s 
(n=88) 

M SD M SD M SD M SD 

D e n i a l 

Compulsion 

O v e r c o n t r o l l e d 
H o s t i l i t y 

Dependency 

18.42 3.78 

5.23 1.99 

15.73 3.32 

26.39 7.96 

20.91 3.09 19.63 3.02 

3.84 1.74 4.73 2.10 

19.74 3.40 

4.56 2.01 

15.78 3.00 14.23 4.00 15.23 3.50 

20.09 8.75 25.38 6.63 23.75 8.25 

Denial. Denial scale scores ranged from 13 to 26. The 

average score for male patients was 19.68 (SD̂  = 3.51). The 

average score for female patients was 19.78 (SD̂  = 3.54). In 

a normative sample of 4 9 men and 50 women, Haan (1965) 

obtained a mean of 20.47 (S£ = 4.06) with an average score 

of 20.70 (Sp̂  = 4.03) for males and an average score of 20.22 

(SD = 4.04) for females. 

The patients in the study had average Denial scale 

scores slightly lower than Haan's normative group. Although 

patients endorsed fewer items considered to be indicative of 

the use of denial as a defense mechanism than the normative 

group, a t test of difference between average scores was not 

statistically significant. 

Compulsion. Compulsion scale scores ranged from a low 

of 1 to a high of 9. The average score for male patients 
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was 4.65 (SD = 2.00) and for female patients, 4.49 (SD = 

2.02). In the normative group of 150 men and 150 women, 

Finney (1965) obtained a mean of 3.96 (SD = 1.99) with an 

average score of 3.78 (SD = 2.06) for males and an average 

score of 4.14 (SD = 1.92) for females. Dialysis patients 

in the study scored significantly higher than the normative 

sample, t (386) = 2.47, £<.01. 

Overcontrolled Hostility (OH). OH scale scores ranged 

from a low of 6 to a high of 22. The mean score for male 

patients was 14.51 (Sp = 3.75); for female patients, 15.76 

(SD = 3.23). In a normative group of 100 males and 126 

females, Megargee and his associates (1967) obtained a mean 

of 13.21 (SD = 3.02) with an average score of 12.21 (SD = 

2.83) for males and an average score of 14.00 (SD = 3.16) 

for females. OH scale scores were significantly higher for 

dialysis patients, t (312) = 5.09, p<.01, suggesting that 

the utilization of control of aggressive impulses and the 

experience of feelings of alienation were prominent among 

these dialysis patients. 

Dependency. Dependency scale scores ranged from 6 to 

42. The average scores for male and female patients respec

tively, were 22.22 (S£ = 8.17) and 25.06 (SD = 8.32). Navran 

(1954) obtained a mean of 21.60 iSD_ = 9.03) with an average 

score of 19.29 (SD = 8.83) for males and an average score 

of 23.90 (SD = 9.23) for females in the original MMPI 
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standardization population. Although the differences were 

not statistically significant, the dialysis patients in the 

study scored slightly higher than the normative sample on a 

test considered to assess dependency and passivity. 

The intercorrelations of the personality test scores 

and extent of item overlap are presented in Table 5. The 

significant relationship between Compulsion and Dependency 

is not interpreted because of the overlap of three items 

which represent 27% of the Compulsion scale. However, sig

nificant inverse relationships were demonstrated between 

Denial and Compulsion with no item overlap (£ = -.48, 

£<.001) and between Denial and Dependency with one item 

appearing on both scales (r = -.57, p<.001). These associa

tions suggest that dialysis patients who tend to deny feel

ings of concern are less comfortable being dependent on 

others and also are less apt to impose rigid order on their 

environment. 

Demographic Variables 

Sex. The majority (58%) of the patients in the study 

were female. There were 51 females and 37 males. The per

centage of females in each center was: Center A, 46%; 

Center B, 59%; Center C, 67%. 

Age. The age range was 19 to 8 0 with an average age 

of 50.3 years (S£ = 15.07). The mean age for the men was 
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51.2; the mean age for the women was 4 9.6. The average age 

for Center A patients was 48.7; Center B patients, 49.8; 

and Center C patients, 52.3. The majority (61%) of the 

patients in the study were over 4 5 years of age. 

TABLE 5 

INTERCORRELATIONS AND ITEM OVERLAP 
OF PERSONALITY SCALES 

Item % of % of 

C o r r e l a t e d V a r i a b l e s r_ £ Over lap F i r s t Sca le Second Sca l e 

Den ia l /Compuls ion - . 4 7 5 5 . 001* 0 0 0 

Denial/OH .2546 .017* 2 6 6 

Denia l /Dependency - . 5 7 4 0 . 001* 1 3 2 

Compulsion/OH - . 0 3 5 6 .742 1 9 3 

Compulsion/Dependency .6746 . 001* 3 27 5 

OH/Dependency - .1952 .068 4 13 7 

• S t a t i s t i c a l l y R e l i a b l e R e l a t i o n s h i p . 

E t h n i c i t y . There were 48 Caucasians in the study, 32 

Blacks and 8 Hispanics . The percentages of Caucasians in 

each cen te r were: Center A, 54%; Center B, 44% and Center 

C, 67%. Blacks were most prominently represented among the 

Center B group (56%). All but one of the e igh t Hispanic 

p a t i e n t s were in Center A. 

Months on D i a l y s i s . The study p a t i e n t s had been 

involved in a maintenance hemodialysis program for 4 to 137 

months. The average length of time for a l l p a t i e n t s was 

37.50 months (SD = 29 .17) . The average time on d i a l y s i s for 
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each center was 34.42 months (SD = 21.29) for Center A; 

30.06 (S£ = 32.82) for Center B; and 48.10 (S^ = 28.70) for 

Center C. 

Diet Shift 

Estimated shifts in patients' diet patterns were rated 

on a five point scale by a member of center staff. The 

ratings were made by the center dietician in Center A and 

Center C; rating of each patient was made by the Head Nurse 

at Center B because she, rather than either dietician, 

possessed a better knowledge of each patient's predialysis 

eating habits. Diet Shift ratings ranged from one to five 

with a mean of 3.6 (SD̂  = .88). The mean for Center A was 

3.2 (SD = .88); Center B, 3.6 (Sp = .77); and Center C, 4.0 

(SD = .83) 

Center Location 

Included in the study were 26 patients in dialysis treat

ment at Center A, 32 at Center B, and 30 at Center C. There 

was a marked disparity in compliance among the three centers 

included in the study. Descriptions of these differences 

are presented in the following section on Dietary Compliance. 

Criterion Variable 

Dietary Compliance 

Dietary compliance was defined as an average weight 

„,,.;.7rs,.c:.A r.r,.;-..':.: ,s.lysis phosphorous, and an average 
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predialysis potassium reading within the defined limits. 

Noncompliance was defined as an average in excess of the 

defined limits for any of the three parameters. Of the 88 

patients, 50 (57%) were classified as noncompliant and 38 

(43%) were classified as compliant. Percentage of non

compliance was 38% at Center A, 72% at Center B, and 57% 

at Center C. Means and standard deviations for each com

pliance parameter are given in Table 6. 

TABLE 6 

SUMMARY OF DIETARY COMPLIANCE VARIABLES 

Center A 

M Sp_ 

Center B 

SD 

Center C 

M SD_ 

All Centers 

M SD 

Phosphorous 5.10 1.14 

Potassium 5.05 .58 

Weight Gain 4.06 1.37 

5.46 

4.98 

3.76 

1.53 

.58 

1.17 

4.50 

4.95 

3.73 

1.39 

.61 

1.82 

5.02 

4.99 

3.83 

1.42 

.58 

1.47 

Weight Gain. Only 18% of the patients had average 

weight gains exceeding 5 pounds for the examined time period 

of 3 months. Between dialyses weight gain averages ranged 

from .63 to 7.99 pounds with a mean of 3.84 (S£ = 1.47). At 

Center A, 19% of the study patients were noncompliant with 

fluid intake restrictions; at Center B, 15% were noncompli

ant and at Center C, 20%. 

Phosphorus. As previously noted, an average of four 

monthly predialysis serum phosphorous readings which exceeded 
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5.0mg per liter was defined as phosphorous noncompliance. 

Thus, 43% of the study patients neglected to properly fol

low medical instructions with respect to taking phosphate-

binding medication. Phosphorous averages ranged from 2.53 

to 10.27 mg per liter with a mean of 5.09 (S£ = 1.42). 

The percentage of noncompliance at Center A was 35%; Center 

B, 63%, and Center C, 30%. 

Potassium. Potassium noncompliance was defined as an 

average of four monthly predialysis potassium readings in 

excess of 5.3 mEq per liter. Noncompliance to this dietary 

restriction was found for 23% of the study patients for the 

examined time period. Potassium averages ranged from 3.56 

to 6.58 mEq per liter with a mean of 4.99 (S£ = .58). Per

centage of noncompliance was 15% at Center A, 25% at Center 

B and 17% at Center C. 

Analysis of compliance parameters by centers indicated 

a significant difference in compliance between the patients 

at the three centers, 'F (2,85) = 3.4053, £<.05. Differences in 

compliance were largely due to variance in phosphorous com

pliance, F (2 , 85) = 3.6322, £<.05. Patients at the centers 

did not differ significantly in fluid intake and potassium 

restrictions. ANOVA summary tables for these variables are 

given in Appendix G. 



86 

Data Analysis 

Data for the present study were analyzed using a set 

of multiple regression procedures regressing the dependent 

variable. Dietary Compliance, on combinations of the inde

pendent variables. Regressions were computed using a com

puter package adaptable for the design of the study (SPSS: 

Nie, Hull, Jenkins, Steinbrenner, & Bent, 1975). Three 

analyses were designed to answer the three questions guiding 

the study. 

Categorical variables were coded as follows: Dietary 

Compliance, as previously defined, was coded 1 for compli

ance and 0 for noncompliance. Center Location was dummy 

coded into two vectors. Center A was coded a 1 on the first 

vector and 0 on the second vector. Center B was coded 0 on 

the first vector and 1 on the second. Center C received O's 

on both vectors. Ethnicity was also dummy coded into two 

vectors. Caucasians were coded 1 on the first vector and 0 

on the second. Blacks were coded 0 on the first vector and 

1 on the second. Hispanics received 0's on both vectors. 

.Males were coded 1 and females were.coded 0. 

In order to determine the contribution to explained 

variance in Dietary Compliance of Ethnicity and Center Loca

tion, both three-group categorical variables, the following 

strategy was used for all multiple regressions which con

tained these dummy coded variables. First, a stepwise 



87 

regression was run to determine the order that the two 

groups of each of these variables entered the regression 

equation. Second, another multiple regression was computed 

using a hierarchical inclusion order forcing both groups of 

Ethnicity and both groups of Center Location to enter on 

the same step that the first group of each variable entered 

the regression on the first analysis run. 

Multiple Regression Analysis I 

Question I: Is there a significant relationship between 
Dietary Compliance and the following set of 
personality and demographic variables: 
Denial, Compulsion, Overcontrolled Hostil
ity, Dependency, Sex, Age, Months on Dial
ysis, and Ethnicity. 

A stepwise multiple regression analysis was utilized in 

order to assess the relationship between Dietary Compliance 

and the above specified independent variables. The inter-

correlation matrix for the stepwise multiple regressions is 

contained in Appendix H. 

.Months on Dialysis (MoD) , Age, and Compulsion accounted 

for a significant proportion of the variability in Dietary 

Compliance (DC) as measured by personality and demographic 

variables. The addition of each of the remaining variables 

produced such small increments in explained variance that 

R was no longer significant at any subsequent step. The 

regression equation with the three variables included was: 

Y'^ = .1650 -.0043X„^_ + .0066X-^^ + .0209^ , . DC MOD Age Compulsion. 
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The standardized version of this equation was: 

Y' =-.2542X^^^ + .2012X^ + .0841^ , . DC MOD Age Compulsion. 

The obtained multiple correlation coefficient was: 
2 

-y.l23 ^ -3161. The squared multiple R was R ̂  ^23 = .0999 

which was significant r̂  (3,84) = 3.1078, £<.05. The combination 

of the three independent variables. Months on Dialysis, Age 

and Compulsion accounted for 9.9% of the variance in Dietary 

Compliance. Months on Dialysis accounted for the most vari

ance (5.34%) followed by Age (3.9%) and Compulsion (.71%). 

Summary of results is contained in Table 7. 

TABLE 7 

SUMMARY OF MULTIPLE REGRESSION I : STEPWISE 
REGRESSION OF COMPLIANCE ON EIGHT 

DEMOGRAPHIC AND PERSONALITY 
VARIABLES, WHERE F = 3 . 1 0 7 8 

d f = 3 , 8 4 , p < . 0 5 . 

Var iab les Mult inle R Adjusted R' 
Increase 

in R2 

Months on 
D i a l y s i s (-) 

Age (+) 

Compulsion 

2310 

3047 

3161 

0534 

.0928 

.0999 

0424 

0715 

0678 

.0534 

.0395 

.0071 

Regression coefficients for these predictor variables 
2 

were tested for significant increments m R (Kim & Kohout, 

1975). Whereas only Months on Dialysis accounted for a 
2 

significant increase in R , the shrunken or adjusted 
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2 

estimate of R did increase with the addition of Age to the 

regression equation. Thus, the relationship of these two 

variables with compliance indicates that older patients and 

patients who have been on dialysis for shorter periods of 

time have less difficulty with compliance. 

In summary and in answer to Question I, a significant 

relationship between Dietary Compliance and three of the 

personality and demographic variables was demonstrated. 

These combined predictors significantly accounted for the 

variance among patients with good and poor dietary control. 

However, only one of the F tests for significant increments 

in explained variance reached an .05 probability level of 

significance. The results are interpreted to be in the 

range of marginal meaningfulness in view of cautions by 

several writers, including Kerlinger and Pedhazur (1973), 

who pointed out that accounting for 10% of the variance in 

a criterion variable may be of questional usefulness. 

Multiple Regression Analysis II 

Question II: Does knowledge of center location add 
to the amount of variance in compliance 
explained by the above stated personal
ity and demographic variables. 

The second stepwise multiple regression included Center 

Location as an independent variable to assess change in the 

amount of variance in Dietary Compliance (DC) explained by 

the previously stated personality and demographic variables. 
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The results of the regression analysis with all variables 

in the equation are presented in Table 8. The intercorre-

lation matrix for all variables is given in Appendix H. 

The obtained overall regression equation with all variables 

included was: 

Denial. 

The standardized version of this equation was: 

^'DC =•!'" center A " -^eSSc^^^er B " •"63^.,„o +-1674^^^ 

-•I'S'Dependency^ • 1280c^^p„l3i^„ + .0686QJJ 

.0314„^„. , Denial. 

The obtained multiple correlation coefficient was R -ĵ.g = 
n 

.4691. The squared multiple R was î̂ ŷ .̂g = .2201 which was 

significant F (11,76) = 1.9492, p<.05) . The combination of all 

nine independent variables accounted for 22% of the variance 

in Dietary Compliance. Center Location accounted for the 

most variance (7.42%) followed by Months on Dialysis (6.64%), 

Age (4.2%), Dependency (1.17%), Ethnicity (1.04%), Compul

sion (.78%), Overcontrolled Hostility (.43%), Sex (.27%), 

and Denial (.06%). 
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TABLE 8 

SUMMARY OF MULTIPLE REGRESSION II: STEPWISE 
REGRESSION OF COMPLIANCE ON CENTER LOCATION 
AND EIGHT DEMOGRAPHIC AND PERSONALITY 

VARIABLES, WHERE F = 1.94 92, 
df_ = 11,76, p<.05 

Variables 

Center Location 

Months on 
Dialysis 

Age (+) 

Dependency 

Compulsion 

(-) 

(-) 

(+) 

Overcontrolled 
Hostility 

Ethnicity 
Caucasian 
Black 

Sex (+) 

Denial (+) 

(+) 

( + ) 

Multiple R 

.2724 

.3749 

.4273 

.4408 

.4496 

.4543 

.4657 

.4635 

.4691 

R2 

.0742 

.1406 

.1826 

.1943 

.2021 

.2064 

.2168 

.2195 

.2201 

2 
Adjusted R 

.0524 

.1099 

.1432 

.1450 

.1430 

.1369 

.1265 

.1181 

.1072 

Increase 
in R2 

.0742 

.0664 

.0420 

.0117 

.0078 

.0043 

.0104 

.0027 

.0006 

All regression coefficients for the predictor vari

ables were tested for significant increments in explained 

variance. Only Center Location, F(2,75) =3.566, p<.05 and 

Months on Dialysis, F (1,76) = 6.190, p<. 05, contributed signif-
2 

leant increases in R . However, an inspection of the 

2 

sequence -of changes in the adjusted estimate of R iden

tified four variables. Center Location, Months on Dialysis, 

Age and Dependency as reliable contributors to the explana

tion of differences in compliance. Together these four 
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variables accounted for 19% of the variance in dietary com

pliance. None of the remaining five variables added a sig

nificant increment in the explanation of variance. 

In summary and in answer to Question II, the addition 

of Center Location strengthened the multiple correlation 

equation permitting all nine variables to enter the regres

sion, accounting for 22% of the difference between good and 

poor compliance. Center Location, .Months on Dialysis, Age 

and Dependency scores accounted for reliable increments in 

total explained variance. The relationship between compli

ance and both Months on Dialysis and Dependency scores was 

in a negative direction indicating that patients on dialy

sis a longer period of time and patients with high Depen

dency scores have more difficulty in adhering to dietary 

restrictions. The positive relationship for compliance and 

age indicates that older patients are better compilers to 

dialysis dietary restrictions. 

.Multiple Regression Analysis III 

Question III: Does knowledge of the amount of change 
in eating habits which was prescribed 
for each patient at start of dialysis 
add to the explanation of variance in 
compliance accounted for by the above 
specified predictor variables. 

The third stepwise multiple regression included a 

rating of the amount of Diet Shift requested of each patient 

at start of dialysis in order for their diet to conform to 
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dialysis dietary restrictions. Diet Shift (DS) was in

cluded in combination with previously specified independent 

variables, i.e.. Center Location and personality and demo

graphic factors. The intercorrelation matrix for all vari

ables is presented in Appendix G. The regression equation 

with all variables included was: 

Y'^^ = .5648 -.1682X^3 ^ •^^VlX^^^^^^ ̂  - .3140X^^^^^^ ^ 

- .0107X Dependency -̂  .0516X^ , . 
'̂  ^ Compulsion 

+ .2679X^ - .2599X„, , + .0093 ^ . , 

Caucasian Black Denial. 

The standardized version of this equation was: 

^'DC = -2978X^3 ^ •0526X^^^^^^ ^ - .3050X^^^^^^ 3 

- •2034,,^o ^ -lO^SX^ge ^ -O^^^X^H 

- .1769X^ -, + .2076X^ , . 
Dependency Compulsion 

+ .2693X^ + .2524X^, , x .0641X^ . . 
Caucasian Black Denial. 

The obtained overall multiple correlation coefficient was 

2 
R T in = .5342. The squared multiple R was R T.TA "= 
—y .1 — 10 y.iiu 

.2854 which was significant F (12 , 75) = 2 . 4960 , p< . 01. The com

bination of all ten independent variables accounted for 28% 

of the variance in the Dietary Compliance measure. Diet 

Shift accounted for the most variance (11.74%), followed by 

Center Location (5.29%), Months on Dialysis (4.40%), 

Ethnicity (2.44%), Age (2.36%), Compulsion (1.70%), 
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Overcontrolled Hostility (.79%), Dependency (.45%), Denial 

(.22%), and Sex (.15%). The results of the regression 

analysis with all variables in the equation are presented 

in Table 9. 

TABLE 9 

SUr^MARY OF MULTIPLE REGRESSION I I I : STEPWISE 
REGRESSION OF COMPLIANCE ON DIET S H I F T , 
CENTER LOCATION AND EIGHT DEMOGRAPHIC 

AND PERSONALITY VARIABLES, WHERE 
F = 2 . 4 9 6 0 , d f = 1 2 , 7 5 , p < . 0 1 

V a r i a b l e s M u l t i p l e R 
2 

Adjusted R̂  

.1071 

.1406 

.1764 

.1914 

.1899 

.1847 

.1930 

Increase 
in R^ 

.1174 

.0529 

.0440 

.0236 

.0079 

.0045 

.0170 

Diet Sh i f t (-) 

Center Location 

Months on 
D i a l y s i s (-) 

Age (+) 

Overcontrolled 
Hostility 

Dependency 

Compulsion 

Ethnicity 
Caucasian 
Black 

.3426 

4126 

4629 

4877 

4957 

5003 

5169 

5307 

.1174 

1703 

.2143 

.2379 

2458 

.2503 

.2672 

.2816 .1884 .0144 

Denial 5328 .2839 .1802 .0022 
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All regression coefficients for the independent vari-

ables were tested for increments in R . Only Diet Shift 

was significant, F (1,75) = 6.858, £<.01. Inspection of the 

changes in the adjusted estimates of R identified three 

additional variables as reliable contributors to the 

explained variability in dietary compliance. Diet Shift, 

Center Location, Months on Dialysis and Age accounted for 

24% of the variance in dietary compliance. None of the 

remaining six variables added a significant increment in 

the explanation of variance. 

It was noted that when Diet Shift was included in the 

multiple correlation. Months on Dialysis no longer accounted 

2 

for a significant increment in R . To determine the influ

ence of length of time on dialysis on ratings of Diet Shift, 

a semi-partial correlation was computed subtracting the in

fluence of Months on Dialysis. The relationship between 

Compliance and Diet Shift dropped from £ r)S ~ "'3426 to 

r „,„ v̂ = -.2980. This result suggests that although -y.DS(MoD) ^^ ^ 

the relationship was still a significant one, ratings of 

estimated change in diet were influenced by length of time 

on dialysis. 

In summary and in answer to Question III, the inclusion 

of Diet Shift as an independent variable increased the amount 

of explained variance between good and poor compliance to 28% 

Diet Shift, Center Location, Months on Dialysis, and Age 
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accounted for reliable increments in total explained vari

ance. The remaining variables shared predictive power 

precluding the singling out of more significant predictors. 

Thus, patients whose predialysis diets required slight mod

ifications had fewer difficulties with dietary compliance. 

Center Location continued to account for a reliable portion 

of the explained variance. In addition, other reliable 

characteristics for compliant patients include fewer months 

on dialysis and age. The relationships between these four 

variables and dietary compliance are graphically repre

sented in Figures 1-4 (Appendix K). 

Further Analysis 

In order to investigate the failure of the personality 

variables to contribute significantly to an explanation of 

the variance in dietary compliance across centers, separate 

stepwise multiple regressions for each center were computed 

regressing compliance scores on test scores of the four per

sonality scales. The intercorrelation matrix for the step

wise multiple regression analyses and a summary of the 

results are presented in Appendices I and J. 

A significant relationship between compliance and the 

personality variables was found for Center B, but not for 

Centers A and C. The obtained overall regression equation 

for Center B with all four personality variables included 
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Y' = .3614 + .7023-.„ - .2574^ , - .3844^ . . 
DC OH Dependency Denial 

+ .3442^ . . 
Compulsion 

The standardized version of this equation was: 

Y ' _ = .4616^„ - .4929^ ^ - .2604^ . , 
DC OH Dependency Denial 

+ .1314^ - . 
Compulsion 

The obtained multiple correlation coefficient was R. ,_, 

2 
= .5708. The squared multiple R was R ,_. = .3258 which 

was significant, F (4,27) = 3.2619, £<.05. The combination 

of all four independent variables accounted for 32.6% of 

the variance in dietary compliance at Cenber B. Overcon

trolled Hostility accounted for the most variance (19.9%) 

followed by Dependency (6.88%), Denial (4.83%), and Com

pulsion (.009%). All regression coefficients for the 

personality variables were tested for significant incre-

2 

ments in R . Overcontrolled Hostility, F (1,27) = 8.086, 

£<.05), and Dependency, F (1,27) = 4.553, £<.05, were 

significant. 

In summary, dietary compliance and personality vari

ables were significantly related in the dialysis patient 

sample at Center B and not at Center A or C. Overcon

trolled Hostility and Dependency test scores accounted for 

26.8% of the difference between good and poor compliance at 

Center B. The direction of the relationships between com

pliance and these two personality test score indicates 
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that patients with high scores on the Overcontrolled Hos

tility scale and low scores on the Dependency scale have 

less difficulty with adherence to dialysis dietary 

instructions. 



CHAPTER IV 

DISCUSSION 

The purpose of the study was to investigate the rela

tionship of the dietary compliance of hemodialysis patients 

and a specified set of personality and demographic variables. 

In order to obtain an adequate sample size and to explore 

the relationship of these variabls across dialysis units, 

patients from three community dialysis units were included. 

Dialysis studies to date have not investigated the influence 

on compliance of the amount of modification to diet which is 

needed for a patient's diet to conform to an appropriate 

dialysis diet. An estimate of the prescribed shift in diet 

habits was included. A significant predictive equation was 

obtained on three multiple regression analyses designed to 

answer the three questions guiding the study, which are 

given in Chapter I. 

Whereas results of the multiple regression analyses 

indicated demographic variables were significant predictors 

of compliance, the influence of personality variables did 

not generalize across centers. Separate multiple regression 

analyses were then run to explore the failure of the person

ality variables to generalize across centers. The purpose 

of this chapter is to discuss the importance of the findings 

in terms of the following issues: (a) demographic, 

99 
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personality, and compliance characteristics of the sample, 

(b) implications of the study, (c) limitations of the 

study, and (d) directions for future research. 

Sample Characteristics 

In the past two decades, the maintenance hemodialysis 

patient population has changed dramatically. In comparison 

with the preselected patient groups of the 1960s and early 

1970s, the current population of dialysis patients is pre

dominantly older, includes more females, minority ethnic 

group members, and persons with multiple illnesses. The 

patients in the sample of this study reflect the changes 

and signs of change in the demographic composition of dial

ysis populations in the 1980s. 

The majority of patients in the study were over 4 5 

years of age. In contrast, Katz and Procter (1969) found 

only 34% of the 1967 dialysis population over 45 years of 

age in their nationwide survey. Dietary compliance studies 

of dialysis patients during the past five years have in

cluded younger patients than the patients in the study. 

Recent studies have obtained mean ages of 3 6 years 

(Procci, 1978), 36 years (Wenerowicz et al., 1978), 42 years 

(Blackburn, 1977) and 44 years (Hartman & Becker, 1978). In 

1979, Manis and Friedman noted that the average age of dial

ysis patients increased at the rate of about one year of age 

^ .p̂ r̂« ->Q ^r^=^ir^ ĵn 1970 to 46 years in 1976. The 
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mean age of dialysis patients in the current study was 

50.4 years and is considered to reflect the current trend 

to accept older, more seriously ill patients for hemodial

ysis therapy. 

The percentage of female patients (58%) is representa

tive of the sex distribution of the total population of 

in-center dialysis patients in the three units. Of a total 

of 256 patients at the time of testing, 56% were female. 

This proportion is, however, unlike ratios cited in other 

recent studies. The percentages of female in recent studies 

have been 31% (Wenerowicz et al., 1978), 32% (Procci, 1978), 

35% (Blackburn, 1977), 39% (Kaplan De-Nour & Czaczkes, 1976), 

and 48% (Hartman & Becker, 1978). In 1969, Katz and 

Procter found only 37% of the national dialysis population 

to be female. 

The greater proportion of females might represent a 

trend toward greater participation of female ESRD patients 

in dialysis therapy. The state of Missouri reported that 

43% of the patients initiating dialysis treatment during 

fiscal year 1979 were female (Missouri Kidney Program Annual 

Report, 1980). A profile of Texas dialysis patients cover

ing the past five years revealed 48% were female (Texas 

Department of Health, 1980). Both state reports indicated 

increases in the number of female patients from previous 

years. 
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The ratio of Caucasians (55%) and Blacks (36%) in the 

study is quite similar to those obtained by Blackburn 

(1977), who reported 60% Caucasians and 25% Blacks, in her 

study of Houston in-center dialysis patients. In contrast, 

Procci's (1978) study group in Los Angeles was 52% Black, 

16% Caucasian, and 29% Hispanic. 

Hispanics in the study represented 27% of the patient 

sample undergoing treatment at the dialysis unit located in 

Texas. This percentage is comparable to the 25% Hispanics 

treated for renal failure in Texas during the past five 

years (Texas Department of Health, 1980). 

Of the 63 study patients in the two Missouri dialysis 

units, 44% were Black. This is in contrast to only 14.9% 

with reported incidence of renal failure in Missouri during 

1978-1979 (Missouri Kidney Program Annual Report, 1980). 

The increase in non-white dialysis patient groups in recent 

years reflects changes in referral patterns and greater 

access to health care for non-whites (Missouri Kidney Pro

gram Annual Report, 1980). 

Patients in the study had been on dialysis for a con

siderably longer period of time (X = 37.5 months) than 

patients described in other recent studies. Average dura

tions of dialysis of 6.7 months (Procci, 1978), 18.0 months 

(Blackburn, 1977), 18.0 months (Hartman & Becker, 1978) and 

25.0 months (Procci, 1978) have been reported. 
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The reason for a longer average time on dialysis for 

patients in the present study is not clear. Statistics for 

national and state averages were not available for compari

son. Average months on dialysis did not vary extensively 

among the centers. The center averages were 34.42, 30.06, 

and 48.10 months, respectively. It is possible to specu

late that there has been a trend for long-term, over-tested 

patients to self-select out of research studies. In 1972, 

Reichsman and Levy followed 2 5 patients for four years. 

Moreover, reports on dialysis patients who have dialyzed 

for over ten years are not uncommon. Thus, the average 

reported in the present study is not necessarily considered 

to be a misrepresentation of the national profile for dial

ysis patients. 

In summary, whereas the patient profile of the present 

study may be unlike patient profiles of other recent dialy

sis studies, patients in the present study are considered 

to be representative of the changing spectrum of patients 

on maintenance dialysis throughout the nation. 

Personality Characteristics 

Patients in the study differed from normative popula

tions on two personality characteristics, as measured by the 

MMPI: overcontrolled hostility and compulsivity. Addition

ally, no support was provided for the conclusions of other 
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dialysis studies regarding the prevalence of denial and 

dependency among dialysis patients. 

The greater evidence of overcontrolled hostility sug

gests that dialysis patients are apt to control aggressive 

impulses excessively, repress conflicts and experience feel

ings of social alienation. This is consonant with the find

ings of others (Alexander, 1976; Kaplan De-Nour & 

Czaczkes, 1972; McNamara, 1967) who noted the increase of 

hostility among dialysis patients due to loss of mastery and 

enforced dependency. We may speculate that patients are not 

able to express this hostility openly because of the diffi

culty in being aggressive to medical staff on whom one's 

life depends. Continuing with this view, patients may also 

experience difficulty in expressing hostility to members of 

their family, whose life-style has been drastically altered 

by the patient's illness, and to society, which supports the 

cost of treatment. In essence, the drastic and unique 

nature of the treatment may foster a sense of guilt in the 

patient which serves as an internal inhibitor of hostility. 

Dialysis patients also seem to show a greater degree 

of compulsiveness than is apparent in the normative popula

tion. This raises the question of whether adaptation to 

dialysis regimen fosters a tendency to be more organized 

and methodical. Meyer and Ghesser (1970), who are behav-

iorists, consider compulsiveness to be learned behavior 
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reinforced by its consequences. Skinner's (1948) famous 

demonstration of the acquisition of so-called superstitious 

behavior by selective reinforcement is a related view. The 

implication is that compulsive behavior in human beings is 

similarly learned through reinforcement. It is possible 

then to speculate that the dialysis patient may develop ten

dencies to greater compulsiveness through positive reinforce

ment by medical staff for scrupulousness with regard to 

dietary limitations and the taking of appropriate medication. 

In addition, the life-threatening nature of dietary abuse in 

itself may promote meticulousness in the patient who cares 

to sustain his or her life. 

Patients in the study did not have elevated scores on 

the MMPI Denial scale. A high score indicates that a person 

is using denial of reality as a means of coping with stress. 

Moreover, high denial scores were not significantly related 

to compliance. This finding does not confirm previous con

clusions that denial is a common, adaptive defense mechanism 

among dialysis patients (McNamara, 1967; Short & Wilson, 

1969; Sviland, 1971; Wright et al., 1966). In 1969, Short 

and Wilson described a typical increase of denial over time 

on dialysis as assessed by changes in MMPI scores. In the 

present study, there was virtually no relationship between 

duration of time on dialysis and denial test scores (r_ = 

-.0477). Thus, Short and Wilson's findings were not supported 
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Psychological dependency as reflected by test measures 

in this study was not higher among dialysis patients than 

in the normative sample. Moreover, dependency test scores 

were not primarily related to adherence to diet. This find

ing does not support conclusions that (a) psychological 

dependency is fostered by the dialysis regimen because of 

the need to rely on dialysis machines and on the dialysis 

team (Reichsman & Levy, 1978; Short & Alexander, 1969) and 

(b) high passive, dependent attitudes are detrimental to 

adherence to dietary compliance (Menzies & Stewart, 1968; 

Short & Alexander, 1969). 

Using the same .MMPI scale, Sviland (1971) obtained 

dependency test scores which were considerably lower than 

scores of patients in the present study. This difference 

may be due to the fact that her patient population were home 

dialysis patients, who are generally screened for home train

ing. In addition, more independent patients appear to 

request home dialysis so that they or members of their 

family can more fully assume responsibility for their 

treatment. 

In conclusion, three reasons could explain why many 

earlier findings with regard to psychological variables were 

not verified by the study. First, many studies were based 

on small sample sizes. With the exception of Kaplan De-Nour 

and Czaczkes who have studied 100 Israeli dialysis patients. 
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sample sizes have ranged from 8 to 53. Second, the dial

ysis population has changed dramatically since the mid-

and late 1960s when many studies were conducted. Third, 

with few exceptions, researchers have consistently studied 

single dialysis units. (Further implications for this 

methodological procedure will be discussed in a later sec

tion.) Any of these characteristics may have contributed 

to biased results. 

Compliance Characteristics 

Dietary compliance rates varied widely among the three 

centers. The disparity was due largely to differences in 

phosphorous compliance. Patients at the centers did not 

differ significantly in fluid intake and potassium 

restrictions. 

The overall noncompliance rate of 57% is quite similar 

to the findings of other recent dialysis researchers. Procci 

(1978) reported that 61% of the group he studied were poor 

compilers. Kaplan De-Nour and Czaczkes (1972) considered 

that 75% of the patients they studied did not comply with 

dietary instructions. The higher ratios of noncompliance in 

both of these studies appears to be the result of more 

stringent definitions of compliance, particularly with regard 

to weight gain. While the criterion for excessive weight 

gain in the present study was an average weight gain over 5 
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pounds, Procci considered average weight gains in excess of 

.9 kg or 1.98 pounds to be abuse. Kaplan De-Nour and 

Czaczkes (1972) defined "good compliance as weight gain 

between dialyses up to 1000 grams" or 2.2 pounds (p. 326). 

For the present study, a more liberal definition for 

fluid intake compliance of an average weight gain below 

5.00 was utilized because it was consonant with the proce

dures of the three centers. The dieticians at two centers 

routinely counsel patients with weight gains between dial

ysis runs over 5 pounds. Dieticians at the third center 

routinely counsel when weight gains are in excess of 4.0 

pounds. 

The percentage of noncompliance with regard to fluid 

excess (18%) is remarkably lower than that reported in other 

dialysis studies. This is due in part to the use of differ

ing definitions of acceptable weight gain. Blackburn (1977) 

reported 51% of noncompliance but considered a weight gain 

in excess of 4 pounds to be noncompliant. Procci (1978) 

classified 55% of his study group as noncompliant on weight 

gain; good compliance was defined as a mean weight gain 

between dialyses of 2 pounds. Wenerowicz et al. (1978) 

classified 53% of their study group as noncompliant with an 

average weight gain greater than the group median of 5.72 

pounds. 
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Hartman and Becker (1978) found an adherence rate of 

78% for weight gain between treatments. Compliance range 

as defined by medical staff was not reported by their study, 

The only means for weight gain reported in the literature 

are 2.29 pounds (Procci, 1978) and 5.47 pounds (Wenerowicz 

et al., 1978). 

The percentage (43%) of phosphorous noncompliance in 

the present study is similar to ratios observed in recent 

dialysis investigations. The criterion for noncompliance 

was an excess of 5.0 mg/liter. Blackburn (1977) obtained a 

38% noncompliance rate for phosphorus. She also defined 

phosphorous noncompliance as excess of 5.0 mg/liter. 

Wenerowicz et al. (1978) observed a 68% rate of noncompli

ance but used a cut-off of 4.5 mg/liter. 

Differing rates of noncompliance and differing defi

nitions of potassium abuse have been reported in recent 

dialysis studies. The potassium criterion for the present 

study was 5.3 mEq/liter, resulting in a noncompliance rate 

of 23%. Noncompliance rates of 25% (Wenerowicz et al., 

1978) and 16% (Procci, 1978) have been reported with a cut

off of 5.5 mEq/liter. Blackburn (1977) defined compliance 

more stringently as predialysis serum potassium readings 

lower than 5.0 mEq/liter. She reported a 21% rate of 

noncompliance. 
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Procci (1978) reported an average potassium level of 

5.21 mEq/liter; Wenerowicz et al. (1978) reported an aver

age of 5.09 mEq/liter. Thus, the predialysis serum potas

sium levels for patients in the present study are slightly 

lower than levels reported in other studies but the per

centage of potassium noncompliance are quite similar. 

There was only a small difference between the means for 

each of the three centers. 

In summary, compliance rates reported in the present 

study and those in recent dialysis dietary studies are com

parable with the exception of lower rates of noncompliance 

to fluid intake restrictions. Differences in compliance 

rates for potassium and phosphorous readings appear to be 

the result of varying cut-off criteria for distinguishing 

compliance from noncompliance. 

Implications of the Study 

A consistent finding throughout the analyses of this 

study has been that compliance decreases as length of time 

on dialysis increases. This finding does not support the 

opinion of some clinicians that adjustment to maintenance 

dialysis improves greatly with time (Reichsman & McKegney, 

1972, 1978). The negative relationship between compliance 

and duration of dialysis treatment supports findings of 

Blackburn (1977) who reported that patients who had been on 
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dialysis longer were less compliant. In spite of being 

less compliant, Blackburn's subjects displayed higher levels 

of cognitive understanding of the diet and medication in

structions. In other words, as pointed out by Kirscht and 

Rosenstock (1979) , "understanding in itself is a necessary 

but not sufficient condition for compliance" (p. 199). 

The fact that noncompliance is related to length of 

time involved in treatment indicates a need to recognize 

that long-term dialysis patients are particularly at risk 

with regard to adherence to diet. The relationship between 

duration of treatment and the three parameters of compli

ance was significant for potassium and weight gain abuse but 

not for phosphorus. This suggests that long-term patients 

learn to tolerate ingesting phosphate-binding medication but 

are more apt to go on food binges with foods high in potas

sium and to abuse fluid restrictions. 

Several authors have discussed changes in affective 

states of patients as dialysis procedures are initiated and 

sustained. Abram (1969) described phases of adaptation 

which started with manifested apathy, euphoria, anxiety, 

and a struggle for normalcy. Reichsman and Levy (1972) 

suggested stages of adaptation to hemodialysis which began 

with feelings of helplessness and dependency before initia

tion of dialysis, followed by a "honeymoon" period lasting 

for approximately 3 months and characterized by an "emergence 
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of joie de vivre, confidence and hope." The next phase is 

a period of disenchantment and discouragement which encom

passes the period of the third through the twelfth month 

of dialysis. This phase is characterized by feelings of 

helplessness and sadness (pp. 861-862). It is possible to 

speculate that the feelings characterizing phases preceding 

long-term adaptation would result in behaviors which would 

elicit optimal attention and support from medical team mem

bers. The helpless,dependent, or happy patient is more 

likely to receive more attention from a member of the sup

port staff than the patient in the long-term adaptation 

phase who is characterized by Reichsman and Levy as accep-

tant of his own limitations and of the shortcomings and 

complications of dialysis therapy. In this phase patients 

are often apt to express feelings of anger and aggression 

often directed toward personnel of the hemodialysis unit. 

Since the average length of time on dialysis treatment 

for patients in the study was greater than three years, the 

majority then would be categorized by Reichsman and Levy as 

being in a period of long-term adaptation. The implications 

of Reichsman and Levy's phases of adaptation together with 

the findings of the study with regard to compliance and 

duration of dialysis suggest the patient's behavior is apt 

to discourage staff attention and support at a time when it 

is most needed. These results suggest that appropriate 
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positive reinforcement and interventions by the dialysis 

team are of critical value to long-term dialysis patients. 

Another consistent finding is that age is positively 

related to compliance. Previous dialysis compliance 

studies investigating the relationship between age and 

adjustment to dialysis have reported mixed results. Two 

studies have demonstrated age differences—one reporting 

better compliance for younger patients and the other report

ing better adjustment for older patients. Other studies 

have reported no clear-cut relationship between compliance 

and age. 

The relationship between age and the three parameters 

of compliance was significant for weight gain and phosphorus 

but not potassium. Thus, older patients were more compliant 

with restrictions of fluid intake and medication instruc

tions but were no better than younger patients with regard 

to food binges of high potassium foods. This finding is in 

partial accord with results of Hartman and Becker's 1978 

study which found older patients to be more compliant with 

phosphorous and potassium restrictions but not with weight 

gain. 

In their 1979 review of medical compliance literature, 

Kirscht and Rosenstock reported that age has been found to be 

typically uncorrelated with many aspects of compliance. How

ever, younger adult patients have been reported as more likely 
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to break appointments in general medicine clinics (Hurtado, 

Greenlick, & Columbo, 1972; Jonas, 1971) and adolescent 

diabetics are apparently among the poorest adherers (Cordis, 

Markowitz, & Lilienfeld, 1969). 

i\s Davis (1963a) pointed out, recommendations for 

health-related behaviors are not made in a social vacuum 

but are filtered through the social roles people play. The 

expected social role for younger individuals is typically 

an active, achieving mode. In this respect, renal failure 

for a young adult patient would represent more of a loss 

and a change from expected social role than that of an older, 

more chronically ill patient. The results of the study sug

gest that the younger adult patient will require special 

support and attention in order to facilitate compliance to 

dialysis regimen. 

Center Location 

The most prominent characteristic of the dialysis lit

erature to date is a dearth of consistent findings regarding 

the relationship between personality variables and adapta

tion to dialysis. The present study is not an exception. 

Whereas two of the four personality variables were signifi

cant predictors of dietary compliance in one center, this 

relationship did not generalize to the other two centers. 

In the total sample, no personality factor consistently 
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contributed to the prediction of compliance. The implica

tion of this finding is that it is highly unlikely that 

reliable generalizations can be made on the basis of a 

single study in a single dialysis unit. Campbell and 

Stanley (1963) succinctly described the problem: 

Much research in education today conforms to a design 
in which a single group is studied only once, subse
quent to some agent or treatment presumed to cause 
change. . . . Any intrinsic knowledge about singular 
isolated objects is found to be illusory upon 
analysis, (p. 6) 

Campbell and Stanley's prophecy was aptly demonstrated 

by the present study. Four personality variables. Over-

controlled Hostility, Denial, Dependency and Compulsion were 

successful predictors of dietary compliance in one center 

explaining 32.6% of the variance in compliance. Overcon

trolled Hostility and Dependency were both significant 

predictors. This result indicated that patients who comply 

with dietary instructions are patients who typically con

trol aggressive impulses and are independent. 

To use Campbell and Stanley's term, this finding was 

illusory. It did not generalize beyond the one center. The 

same four personality variables failed to stand in any sig

nificant relationship at either of the other two centers 

where they accounted for 7.5% and 2.8% of the explained vari

ance in compliance—hardly a meaningful result. This failure 
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of ability to generalize the relationship of compliance to 

personality characteristics suggests that whether or not 

personality characteristics can predict compliance depends 

on one or more unidentified mediating variables. 

One possible mediating variable might be ethnic char

acteristics. The patient sample at Center B was predomi

nantly black (53%). Although Blacks in the total sample 

were not significantly different from Caucasians and 

Hispanics in compliance rates, personality scores for this 

ethnic group were dissimilar to personality scores for the 

other racial groups. Blacks obtained the highest Over-

controlled Hostility and Compulsion scores, the lowest 

Denial and Dependency scores of the three ethnic groups. 

Thus, for this racial group, personality characteristics 

may stand in a unique relationship to compliance. 

Other possible mediating variables might be found in 

some feature of the system through which a patient interacts 

with the dialysis team. Effects of personality factors on 

dietary compliance may be modified by differences in center 

milieu, amount of patient contact, or patient-medical team 

interactions. We may speculate that the capacity of others 

in the patient's environment to adapt to unique personality 

traits may well determine whether these traits are adaptive 

or maladaptive. Perhaps, as suggested by Reichsman and 

Levy (1978) , the patient may comply very well if individuals 



117 

significant to the patient can respond appropriately to the 

use of coping reactions generally considered to be maladap

tive. Kirscht and Rosenstock (1979) pointed out that 

. . . significant others, including professionals, 
can facilitate or impede movement toward medical 
recommendations by helping to define the role of 
compliant behavior, by aiding or hindering the 
behavioral process, and by providing feedback on 
the behavior itself. (p. 206) 

The relationship of patients to providers has received 

scant attention in the dialysis literature. In a study of 

adherence to medical recommendations, Davis (1968b) studies 

interactions between patients and providers. He reported 

that for adult patients, deviations from normatively expected 

patterns of relationships were associated with nonadherence. 

For example, the combination of an active, aggressive 

patient with the same type of physician was considered de

viant from normatively expected patterns of relationships 

between physicians and patients. This combination was 

related to nonadherence. Because of the unique nature of 

dialysis therapy, patients spend long hours week after week 

with members of the dialysis team. Often close, meaningful 

relationships are formed. The possible effect on compliance 

of the quality of these relationships has not been inves

tigated by dialysis studies. 

Diet Shift 

A significant finding of the study is that the esti-

_ _„ „...,..„„,._̂tion to diet which is needed for 
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a patient's diet to conform to the appropriate dialysis 

diet was primarily related to dietary compliance. This 

confirms the observations of Davis and Eichhorn (1963) who 

found that in illnesses with multiple regimens patients 

tended to make those changes that required the least 

adjustment. 

The major weakness of this measure lies in the fact 

that estimates of diet shift were retrospective reports. 

In order to assess this change in diet, the rater had to 

rely on her memory of reports from patients concerning their 

predialysis eating habits. Patients in this study had been 

on dialysis for periods of time ranging from four months to 

over 11 years. It is possible that the rater's memory may 

have been less clear for patients who have been on dialysis 

longer periods of time. A natural tendency might be for 

ratings of change to be influenced by present level of com

pliance, particularly if memory of actual predialysis eating 

patterns were obscure. For example, a patient who is known 

to be an abuser of dietary restrictions would be apt to be 

rated as having been initially faced with a more drastic 

modification to diet. Thus, considerable bias could have 

distorted this measure. With only one rater for each 

patient, it was not possible to assess or minimize observer 

bias. 
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Limitations of the Study 

The retrospective nature of the study may represent a 

threat to internal validity. The average weight gain and 

blood chemistries on which the compliance ratings were 

based were derived from readings beginning four months 

prior to completion of personality inventories. Events of 

personal history and possible changing psychological pro

cesses within the study patients represent possible sources 

of extraneous variance (Campbell & Stanley, 1963). It is, 

therefore, not possible to assume that these scores would 

be the same had the participants been tested before or 

during the time period for which medical records were 

examined. 

The inability to randomize subject selection precluded 

using the single, most powerful method of controlling extra

neous variance (Kerlinger, 1973). The participation of all 

eligible patients was solicited and volunteers completed 

:4MPI protocols. In addition, over one-half of the patient 

population of the three centers were ineligible for the 

study principally because of physical limitation or inability 

to read. An additional 24 patients refused to participate 

and 3 failed to complete MMPI protocols. The typical rea

sons for refusal to participate were the intrusive nature 

of the test instrument and the length of the inventory. 

Those patients who participated in the study may have been 
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systematically different from those patients who refused 

to participate. 

A limitation of the present study and most dialysis 

research is the possible underestimation of nonadherence 

to dietary instructions. Phosphorous and potassium aver

ages were based on four monthly readings in two centers. 

It is possible that biochemistries for some patients may be 

an underestimation of their daily levels of potassium and 

phosphorus. For example, a patient might abuse his diet for 

part of the month between blood tests, adhere for a few days 

prior to his blood chemistry work and still be rated as more 

compliant than is the actual case. .More frequent blood 

panels are not prescribed by many nephrologists because of 

the reluctance to take blood samples from chronically anemic 

patients more frequently than once a month. 

High intercorrelations of the MMPI personality variables 

resulted in an explanation of common rather than unique vari

ance in compliance. This is, however, consistent with high 

intercorrelations of the clinical scales of the MMPI. More

over, actual personality characteristics are often inter-

correlated constructs. 

Two factors in part offset the above specified limita

tions: (1) the sample size for the study was comparatively 

large and (2) the use of multiple regression analyses which 

are robust for such complexities as nonlinear components. 



121 

covariance and the inclusion of nominal variables 

(Kerlinger, 1973). 

Directions for Future Research 

The strength of the relationship between estimates of 

diet shift and compliance suggests that further exploration 

of this behavior change area is warranted. The need for a 

functional analysis is indicated. Such an analysis would 

include a record of eating habits at start of dialysis with 

particular emphasis on dialysis restricted foods, such as 

amount of fluid customarily ingested and potassium-high food 

preferences. In addition, such an analysis should include 

information regarding environmental factors which might be 

facilitative of, or detrimental to, adherence to dietary 

instructions. In this future research, a longitudinal study 

could then be carried out to assess the relationship of pre

dialysis eating patterns on compliance rates. 

Results of the present study demonstrated the inability 

to generalize the successsful prediction of compliance from 

personality measures from one dialysis unit to other units. 

This failure of generalization suggests the possible existence 

of unidentified mediating variables. Two viable avenues for 

investigation are racial characteristics and the relation

ships of patients to providers. Both possibilities have 

received scant attention in dialysis literature. 
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Investigators of compliance to general health recommenda

tions have evidenced recent interest in such concepts as 

the degree of social support for the patient and the role 

of patient satisfaction with medical care. These topics 

also have been largely ignored in the dialysis research 

literature. 

Investigations which include multiple centers have dis

tinct advantages which are not possible with single unit 

studies. Cases can be pooled permitting findings to be based 

on a large, more representative sample and cross-validation 

can be achieved. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

The study investigated the relationship between dietary 

compliance of hemodialysis patients and a specified set of 

demographic and personality variables. On the basis of a 

review of the literature on definitions of compliance, socio

demographic, treatment and personality variables, and the 

results of a pilot study, it was concluded that four demo

graphic variables (age, sex, length of time on dialysis and 

ethnicity), four personality variables (overcontrolled hos

tility, denial, dependency and compulsion) may predict 

dietary compliance. In addition three dialysis locations 

and an estimate of the prescribed change in diet patterns 

at initiation of dialysis were included in the analyses in 

order to assess their contribution to explained variance in 

dietary compliance. 

Eighty-eight patients from three diverse community dial

ysis units were included in the study. Each patient com

pleted a MÎ PI protocol while on dialysis. Readings of three 

compliance parameters: phosphorous, potassium and weight 

gain measures were tabulated from medical charts for the four 

months preceding testing. A composite compliance score was 

derived from these compliance parameters based on a medically 

recommended maximum for each measure. Information regarding 

123 
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demographic characteristics were obtained from patients. 

The number of months each subject had been on dialysis was 

obtained from medical records. The dietician or the head 

nurse at each center completed ratings of the estimated 

magnitude of change in diet. 

Stepwise multiple regression procedures indicated two 

demographic variables. Months on Dialysis and Age, as sig

nificant predictors of compliance. An analysis of variance 

demonstrated a significant difference in compliance between 

centers. Estimates of diet shift identified this variable 

as worthy of further, more objective investigation. Patients 

whose predialysis diets were perceived as requiring slight 

modifications had fewer difficulties with dietary compliance. 

Even though dialysis patients differed from normative 

samples on two of the personality measures, Overcontrolled 

Hostility and Compulsion, none of the four personality vari

ables were significant predictors of compliance. Stepwise 

multiple regression analyses were computed for each center 

with compliance as the criterion variable and the personal

ity variables, Overcontrolled Hostility, Dependency, Denial 

and Compulsion scores, as predictor variables. These per

sonality variables, successfully predicted compliance in 

only one of the centers. This finding did not generalize 

to the other two centers. 
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The conclusions of the study were as follows: 

1. Duration of time on dialysis is a significant pre

dictor of dietary compliance. As months on dial

ysis increase, patients have more difficulty 

complying with dietary instructions. Long-term 

patients are at risk with regard to adherence to 

diet particularly potassium and fluid intake. 

2. Age is significantly related to compliance. 

Younger patients have greater difficulty than older 

patients in adhering to fluid intake restrictions 

and instructions regarding the ingestion of 

phosphate-binding medication. 

3. Personality variables significantly predicted com

pliance in one center but when all centers were 

included in the analysis, no significant associa

tion between compliance and personality variables 

was demonstrated. This result suggested the 

possible presence of mediating variables, e.g., 

ethnic characteristics and relationship of patients 

to providers. 
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APPENDIX A: CONSENT FORM 

^̂  Your participation is requested in a study entitled 
'Dietary Compliance of Hemodialysis Patients: Personality 
and Demographic Correlates," which is being conducted by 
Leila Alexander of the Psychology Department, Texas Tech 
University. This project is under the supervision of 
Dr. R. p. Anderson, Professor, Texas Tech University (Tele
phone 806-742-3701), and your dialysis center director. The 
nature of this study is to test the relationship between 
adherence to dialysis diet instructions and both personality 
and demographic characteristics. 

If you should volunteer to take part in this study, you 
could expect to experience the following procedure. A short 
information form will be completed which contains the follow
ing personal information about you: name (for initial iden
tification purposes only), sex, race and age. You will 
complete one paper and pencil test, The Minnesota Multiphasic 
Personality Inventory (MMPI). This is a 566 item True-False 
questionnaire which can be completed while you are on dialy
sis. It will take you approximately 90 minutes to complete 
this inventory. Taking this test may be experienced as 
amusing, interesting, or boring but beyond that you should 
experience no threat or discomfort. 

Your participation in this project also requires per
mission that your medical records here at the center be 
examined for a tabulation of certain laboratory measures of 
compliance to diet. Specifically, these measures are serum 
phosphorus, serum potassium and weight gains between dialysis 

After you have completed the MMPI, the examiner will 
tell you exactly the reasons for doing the study, what the 
expected relationships are between the personal, demographic 
and dietary measure and what exactly she hopes to learn from 
the study. Please be advised that the examiner will not give 
you your individual r4MPI results. The reason is that your 
test will be scored on several scales which are quite suit
able for research study but as yet have not been proven 
reliable enough for use with individuals. Your test scores 
will take on strength and significance only when they are 
averaged with many other scores. 

Feel free to ask questions at any time before, during, 
or after your participation in this study. You are also 
free to withdraw consent and to discontinue your participa
tion at any time. All information is confidential and will 
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be protected from public scrutiny or individual identifica
tion. After the MMPI is matched with dietary compliance 
information, your name will be replaced by numerical iden
tification. Your name will be cut off the test data and 
thrown away, so that identification will not be possible. 

If you would find participation in this study of inter
est and are willing to give it a try, please sign the con
sent statement which follows. Thank you for your time and 
interest. 

The procedures to be following in this study have been 
explained to me. I understand that I may withdraw consent 
and cease participation at any time v/ithout question or 
prejudice of any kind, that my responses are anonymous and 
confidential, that I will not receive interpretation of the 
personality inventory. 

I also understand that if this research project causes 
any physical injury to me, treatment is not necessarily 
available at Texas Tech University or the Student Health 
Center, or any program of insurance applicable to the insti
tution and its personnel. Financial compensation for any 
such injury must be provided through my own insurance pro
gram. (Further information about these matters may be 
obtained from Dr. J. Knox Jones, Jr., Vice President for 
Research and Graduate Studies, telephone 806-742-2152, Room 
118 Administration Building, Texas Tech University, Lubbock, 
Texas 79409.) 

In addition, it is my understanding that, if I choose, 
I may contact the Texas Tech University Institutional Review 
Board for the Protection of Human Subjects by writing them 
in care of the Office of Research Services, Texas Tech Uni
versity, Lubbock, Texas 79409, or by calling 806-742-3884. 

I agree to participate in this study. 

Date Signature of Participant_ 

Signature of Investigator_ 
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APPENDIX B: DIETICIAN'S RATING OF 

ESTIMATED DIET SHIFT 

Please rate the estimated shift in eating habits which was 

imposed by dialysis for the following patients according 

to the following 5-point scale: 

1 2 3 4 5 

Slight Moderate Great 

Patient Name Rating 
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APPENDIX G: ANALYSES OF VARIANCE OF COMPLIANCE 

PARAMETERS BY CENTERS 

Source 

Compliance 

SS df MS 

Center Location 

Error 

1.602 

19.989 85 

800 

235 

3.405 .05 

Center Location 

Error 

Phosphorus 

13.743 

160.8C9 85 

6.872 

1.892 

3.632 05 

Center Location 

Error 

Potassium 

.135 

29.359 85 

.068 

345 

.196 ns 

Center Location 

Error 

Weight Gain 

1.881 2 .094 .432 ns 

184.882 85 2.175 
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APPENDIX I : INTERCORRELATION flATRICES FOR 

COMPLIANCE AND FOUR PERSONALITY 

VARIABLES BY CENTERS 

Compliance 
Denial 
Compulsion 
OH 
Dependency 

Complicince 
Denial 
Compulsion 
OH^ 
Dependency 

Complicince 
Denial 
Compulsion 
OH 
Dependency 

Compliance 

1.0000 
.1331 
.1343 
.1047 

-.0522 

Compliance 

1.0000 
.0649 

-.1051 
.4461 

-.3055 

Compliance 

1.0000 
.0853 

-.0174 
-.1033 
-.0079 

Center 

Denial 

1.0000 
-.3656 
.3608 

-.5171 

Center 

Denial 

1.0000 
-.4274 
.2234 

-.5746 

Center 

Denial 

1.0000 
-.4995 
.2771 

-.5286 

A 

Compulsion 

1.0000 
-.2148 
.6701 

B 

Compulsion 

1.0000 
-.0499 
.6588 

C 

Compulsion 

1.0000 
.1268 
.6344 

OH 

1.0000 
-.3415 

OH^ 

1.0000 
-.0999 

OH 

1.0000 
-.1362 

Dependency 

1.0000 

Dependency 

1.0000 

Dependency 

1.0000 

OH = Overcontrolled Hos t i l i t y . 
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