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ABSTRACT

Psychological and physiological data were collected from

44

hemodialysis patients in an investigation of factors related to noncom
pliance with medical instructions.

Subjects were given the Beck De

pression Inventory, the A-State scale of the State-Trait Anxiety
Inventory, and the Problem Estimation Instrument, developed for this
study to quantify patientsT perceptions of the relative seriousness of
various dialysis-related problems.

Physiological data were gathered

from medical records.
The Problem Estimation Instrument, based on the measurement
technique of magnitude estimation, yielded a ratio scale of problem
seriousness and made possible, for the first time, proportional inter
pretations of patients? problem judgments.

Noncompliance, measured by

mean weight gain between dialyses. Blood Urea Nitrogen, and serum
potassium, was not significantly related to depression and anxiety.
However, significant positive correlational relationships were estab
lished between depression, anxiety and selected Problem Estimation items.
In addition, severity of both depression and anxiety was significantly
greater among patients who reported no daily urinary output.

Compara

tively high levels of depression and lower levels of anxiety were id
entified in this sample.

CHAPTER 1

INTRODUCTION

End-stage renal disease is the result of irreversible deteriora
tion of kidney function*

In 1836 Richard Bright (cited in Schreiner,

1975) detailed the clinical picture of a patient with end-stage renal
disease:
After a time, the healthy color fades, and a sense of weakness or
pain in the loins increases* Headaches, often accompanied by
vomiting, add greatly to the general want of comfort; and a sense
of lassitude or weariness and of depression gradually steal over
the body and mental frame*
Again, the patient is restored to
tolerable health*
Again, he enters on his active duties, or is,
perhaps, less fortunate in that the swelling increases, the urine
becomes scanty, and powers of life seem to yield, and lungs be
come edematous, and in a state of asphyxia or coma, he sinks into
the graveo Should he, however, have resumed the avocations of
life, he is usually subject to constant recurrence of the symptoms *
He is suddenly seized with an acute attack of pericarditis or
with a still more acute attack of peritonitis*
Should he escape
this danger, likewise, other perils await him* His headaches
have been observed to become more frequent, his stomach more
deranged, his vision indistinct, his hearing depraved, and he is
suddenly seized with a convulsive fit and becomes blind*
He
struggles through the attack, but again and again it returns*
A n d , before a day or a week has elapsed, worn out by convulsions
or overwhelmed by coma, the painful history of his disease is
closed, (p. 41)
Three decades later T* Graham, a Scottish chemist, developed the con
cept of dialysis as a means of removing urea from urine via a semipermeable membrane*

However, not until 1943 and Willem J* Kolff 1 s

development of an artificial kidney did dialysis for treatment of
chronic renal disease become a clinical reality (Gutch, 1975)*

Two

other major developments in the past twenty years have given thousands
1

2
of uremic patients access to hemodialysis as a means of sustaining
their lives»

First 9 Beldin H. Scribner?s invention in 1960 of the

permanent arteriovenous shunt (Levys 1974) made possible the repeated,
prolonged access to the patient vs circulatory system which is neces
sary for maintenance hemodialysis«

Second, in 1972 federal legisla

tion, an amendment to the Social Security Act (PL 92-603), was passed
which provides substantial financial support for the medical care of
"the vast majority of patients with renal failure in this country"
(Hampers and Schupak, 1973, p. ix)»

A recent government study based

on 1972 data indicated annual costs for dialysis approaching $50,000
per patient (Rettig and Webster, 1977, p. 37)„

Further, Rettig and

Webster (p. 40) estimated that the number of patients receiving renaldisease benefits will be 70,000 by 19900
Hemodialysis is basically a process by which the renal patient?s
blood is circulated extracorporeally via the artificial kidney through
a membrane separation device which transfers waste products and excess
fluid from the patient vs blood into a salt solution for disposal*

The

hemodialyzer assumes, in part, the excretory function of a healthy
human kidney (Hampers and Schupak, 1973).

However, hemodialysis as a

treatment for chronic renal disease is palliative, not curative.
Typically, patients must be dialyzed several hours per day, several
days each week for the rest of their lives or until a renal transplant
can be performed*

The dilemma is stated succinctly by a patient:

"Well, you have the alternatives of death or dialysis" (Abram, 1972,
p. 154) .

Dialysis represents a literal life-line as well as a myriad of
physiological and psycho-social problems <>

Ebra (1975) noted that

"every aspect of the client ?s life is in some manner touched by the
fact that he is now afflicted with a severe and catastrophic disease"
(pc 187)o

Not surprisinglys Jackie (1974) found that a group of 30

dialysis patients had lower self-reported life satisfaction ratings
on Cantrilfs self-anchoring scale than a normative group.

Stresses Associated with Hemodialysis
Wright, Sand and Livingston (1966) cite multiple examples of
stress associated with hemodialysis which conform to Engel?s defini
tion (1962) of psychological stress as actual or threatened object
loss 9 injury 9 or frustration of drives»

Such stresses include:

loss

of body function 9 for example, diminished urination and lack of energy
loss of group membership 9 such as withdrawal from athletic teams or
social groups; failure of plans, such as cancellation of extended
vacations; pain and discomfort before, during, and after dialysis; and
drive frustration related to dietary restrictions and sexual dysfunc
tion «,

While the authors emphasize stresses related to job loss and

uncertainty regarding financial obligations, they also discuss marital
discord, greatly increased dependency, and the unpredictability of
feeling well*

The latter is seen as a stress unique to dialysis

patients compared to other chronic disease populations who face rela
tively stable expectations of ill health*

In this regard. Landsman

(1975) uses the sociological concept of the "marginal man" to describe
the hemodialysis patient who is perpetually treated but never cured*

”He is suspended in a state of limbo between the world of the sick and
the world of the well s belonging to neither, yet a part of both” (p *
268)o

Accordingly, Abrahm, Moore and Westervelt (1971) maintain that

”dialysis makes people feel better, but it does not make them feel well
(p. 1203).
Based on psychiatric interviews with 25 hemodialysis patients,
Reichsman and Levy (1972) identified stresses associated with three
stages in the course of maintenance hemodialysis.

These include:

(1 ) a "honeymoon period,” marked by both physical and emotional im
provement ; (2 ) a "period of disenchantment and discouragement,”
frequently related to the patient?s resuming an active, productive role
at work or at home; and (3) a "period of long-term adaptation,” which
the authors characterize as

. . marked by fluctuations in the

patientvs sense of emotional and physical well-being.

They note

further that the intensity of the fluctuations varied greatly from
patient to patient and also in the same patient from time to time”
(p. 862)o

Moreover, the authors observe a chronologic relationship of

life stress, depressive "giving up,” and clotting of the vascular ac
cess or other physiological difficulties*

This suggests the existence

of crucial interrelationships among the multiple psycho-biological
variables associated with hemodialysis and is consonant with a comment
by Goldstein and Fenster 0 3 7 3 ) :

"If the patient is to receive maxi

mum benefit from the prescribed treatment regimen, then attention must
be given to the effects of psychological stress upon the patient who
is seriously ill physically" (p. 153).

5
Treatment Regimen and Compliance
Stress is compounded by the complex treatment regimen associated
with hemodialysis.

Davis (1968) has suggested that noncompliance in

creases with the elaborateness of medical recommendations.
of 154 general medical clinic patients

9

In a study

Davis found that patients with

more severe ailments were less likely to follow doctorsf orders and
that more serious illnesses were likely to be associated with complex
regimenso

Further 9 Davis postulated that the more an illness inter

feres with the patient rs daily activitiesj, the less likely the patient
is to comply with medical instructions.

Francis» Korsch and Morris

(1.969) likewise found in a study of 800 outpatient visits that in
creased complexity of- the medical regimen was associated with increased
noncomplianceo
In a review of the literature concerning general patient com
pliance with medical instructions 9 Marston (1970) lists numerous op
erational definitions of compliance? including drug excretion tests,
pill counts, patient report % direct patient observation, remaining
under medical supervision, and follow-through of referrals.

Marston

suggests that objective measures of noncompliance are probably more
reliable than subjective measures, such as patient reports.

In the

studies reviewed by Marston, noncompliance ranged from 4% to 92%, and
was frequently associated with illness variables such as length of
time under treatment as well as complexity of the regimen.
Kaplan De-Nour and Czaczkes (1972) maintain that "the diet
is a continuous source of frustration" (p. 335) to hemodialysis patients®

Among the limitations in the diet are restrictions on sodiuxn9 potassium
and fluid intake (A Search for Answers 9 1976; Hampers and Schupak,
1973)o

Npncompliance with the medical regimen in hemodialysis has

been operationally defined in numerous studies using weight gain,
sodium, potassium, and urea nitrogen levels in the blood between dialyses as indicators of adherence to diet»
Weight gain between dialyses was used as a measure of com
pliance by Kaplan De-Nour and Czaczkes (1974b).

They report general

agreement among physicians studied that weight gain between dialyses
should not exceed one kilogram*

The same authors (1972) report the

use of serum potassium level as an indicator of compliance*

Winokur,

Czaczkes and Kaplan De-Nour (1973) used excessive weight gain between
dialyses as well as elevated serum potassium and Blood Urea Nitrogen
(BUN) levels as noncompliance indicators*
Against such criteria, 45% of 43 hemodialysis patients in a
study by Kaplan De-Nour and Czaczkes (1972) were rated as abusers of
the diet*

Hampers and Schupak (1973) postulated that such dietary in

discretion is "directly related to stressful situations" (p* 219)*
Abram (1968) cites reports of patients "going on fsuicide binges 1
during which they would, break all dietary restrictions, consume large
quantities of food and drink, come to the hospital in a coma, and die"
(p. 1352).
Indeed there are divergent explanations of noncompliance with
medical instructions in hemodialysis patients*

Examples of such dis

parate analyses are represented on the one hand by the contention that

,abuse of dietary or fluid restrictions is a kind of passive suicide
(Abram et al* s 1971) s and on the

1

other hand by the assertion that

dietary indiscretion resulting in weight gain may be "an adaptive at
tempt to reconstitute a disintegrating body image" (Foster, Cohn and
McKegney 9 1973, p, 78)e

Nevertheless, there seems to be agreement that

compliance with medical instructions, especially with dietary restric
tions in hemodialysis, "is often the deciding factor between relatively
good health and death" (Winokur et alp, 1973, p. 29).

Psychological Factors
The importance of psychological factors associated with hemo
dialysis is emphasized by Levy (1974):

"Today psycho-social problems

represent the major cause of disability among patients who depend for
their survival on the artificial kidney" (p, xi ) .

Such psychological

components of hemodialysis treatment have been widely investigated«
Specifically, studies have attempted to assess anxiety (Bedell et al.,
1978; Fishman, Gottlieb and Pollock, 1972; Isiadinso, Sullivan and
Baxter, 1975; Levy, 19.74; Strauch-Rahauser et ale, 1977) and depres
sion (Fishman et al o , 1972; Isiadinso et ale, 1975; Kaplan De-Nour and
Czaczkes, 1974a; Levy, 1974; Strauch—Rahauser et alo, 1977)0
Bedell et al* Cl978) investigated general anxiety levels of
seven hemodialysis patients as well as anxiety relative to various
times during treatment.

The subjects in this study had shown stable

weight control. Blood Urea Nitrogen and blood calcium levels for three
months prior to assessment.

These criteria were used to lessen the

possibility of variability in anxiety due to physiological difficulties®

The STAI A-State scale was administered to patients four times during
each of three consecutive dialysis treatment days
ments for each pat lent«,

9

totaling

1 2

assess

The STAX A-Trait scale was given to patients

one week prior to the A-State assessments»

Scores on the A-State scale

were higher with increased time on dialysis; i.e*, state anxiety was
significantly higher at the end of the dialysis session than at the
beginning of the treatment«

Also, A-State scores were higher during,

the first dialysis session following the weekend than during subsequent
sessionso

A-Trait scale scores for these patients corresponded to the

76th percentile of the standardization group reported by Spielberger,
Gorsuch and Lushene (1970), indicating a level of A-Trait higher than
that for a normal, non-dialysis population*’ Moreover, concurrent
assessments of patientsf anxiety by staff via an Anxiety Rating
Quesionnaire indicated that eight staff rated patients nsomewhat more
nervous” than most people; four staff rated patients as ”about the
same” in general nervousness as most people; no staff rated patients
”lower than average” or ”much more nervous” than most people (Bedell
et ale, 1978, p 0 76) „

Although this study used a standardized assess**-

ment instrument, the State-Trait Anxiety Inventory, small sample size
and lack of a control group limit the generalizability of conclusions *
On the basis of psychoanalytically-oriented observations
Lefebvre, Nobert and Crombes (1972) contend that "depression appears
to be the most frequent psychiatric complication of dialysis” (p*

1 2

)Q

Likewise, Hampers and Schupak (1973) term depression ”the most common
psychological manifestation of chronic dialysis” (p* 2171*

Fo Oo Finkelsteiiig, So Finkelstein and Steele (1976) found that
17 medically stable hemodialysis patients studied were significantly
more depressed than healthy controls«

Moreover, the dialysis patients *

scores on a depression scale, the KDS-1 Quesionnaire, were comparable
to those of patients seeking psychiatric help*

The authors describe

the KDS-1 Questionnaire as a standardized instrument developed by D* J.
Kupfer and To P* Detre which consists of 41 forced-choice items con
cerning various psychological and neur©vegetative symptoms.

The study

by Finkelstein et alo focused on symptom clusters indicative of de
pression and organic brain dysfunction*

Statistical analysis using the

Student ?s t-test and Pearson Product-Moment Correlation coefficients
yielded a significantly higher mean depression score for dialysis
patients than for their spouses, normal'.college students, college
students in a mental health clinic, and patients in an outpatient
clinic*

The use of physically and psychiatrically healthy controls en

hances the applicability of findings in the study by Finkelstein et al*;
however, relatively small sample size again raises questions concerning
the generalizability of conclusions*
Ten dialysis patients studied by Wright et al*

(1966) were in

terviewed once by a psychiatrist prior to their beginning dialysis
treatment and were given the Wechsler Adult Intelligence Scale, Them
atic Apperception Test, Rorschach, Rotter Sentence Completion and
Minnesota Multlphasic Personality Inventory.

The MMPI was repeated for

each patient at a point in treatment varying from six to 33 months after
the pre-dialysis assessment*

The authors report that scores of kidney

patients on the Depression Scale of the MMPI were somewhat elevated.

10
,compared with scores for normal adults$ suggesting a tendency among
dialysis patients toward higher than normal levels of depression*

The

mean score on the MMPI Depression Scale was 56*51 for dialysis patients
compared with a mean of 50*00 for normals *
of standardized assessment Instruments

9

Again, in spite of the use

generalizahility of findings is

restricted by small sample size*
Isiadinso et al*

(1975) report notable anxiety and depression

among 84 hemodialysis patients who were given the Wechsler Adult In
telligence Scale 9 Minnesota Multiphasic Personality Inventory 5 Rorschach*
Thematic Apperception Test* Taylorfs Manifest Anxiety Scale* Draw-a,Person* and Rhodes Sentence Completion Test*

This study has the ad

vantages of both larger sample size and the use of standardized
measurement instruments*
metric data are reported*

Unfortunately* however* no detailed psycho
Instead results refer simply to the

"prominence^ of anxiety and depression*
Much of the literature concerning assessment of psychological
variables associated with hemodialysis reflects a lack of methodolo
gically sophisticated empirical investigations* small sample size*
and/or inadequate reporting of results*

For example* in spite of rich

clinical descriptions of problems associated with hemodialysis* rele
vant literature reviewed for the present study shows a paucity of at
tempts to measure systematically the patient*s perceptions of the
range and magnitude of such problems*

Typically* investigation in

this area has been conducted via open-ended or semi—structured clinical
interviews (Brown et al** 1974)»

For instance* Foster et al* (1973)

11
asked patientss "What problems have you found while you have been on
dialysis?"
In this regard, Strauch-Rahauser et ale

(1977) address the need

for the construction of suitable instruments to measure psychological,
social and somatic variables in a population of life-threatened
patients such as those, on hemodialysis«

A clearer understanding of

patientsv perceptions of the relative importance of various problems
associated with dialysis, together with an empirical assessment of
psychological stresses (ioe., anxiety and depression) attendant to
hemodialysis, especially since these factors relate to noncompliance
with the medical regimen and would have important implications for
treatment o

Both Marston (1970) and Kasl (1975) stress the need for

noncompliance research which investigates simultaneously multiple
psycho-physiological variables <,

Research Questions and Hypotheses
The present study is essentially a systematic exploration of
the relationships among selected psychological and physiological
factors associated with hemodialysis»

A major focus of the study is

an investigation of patients* perceptions of the relative seriousness of
various problems associated with hemodialysis,

In this regard Stevens*

(1971, 1972, 1975) measurement technique of magnitude estimation (See
Chapter 2, p 0 18), rather than the informal unstructured interviews
common to several previous assessments, will be used«,

Based on a

reasonably large sample size (44 subjects), this study addresses the
following questions:

12
lo

What factors are related to patient noncompliance with various
aspects of the medical regimen?

2e

To what extent do hemodialysis patients manifest anxiety?
» What factors are related to anxiety in hemodialysis patients?

3c

To what extent do hemodialysis patients manifest depression?
What factors are related to depression in hemodialysis
patients?

It is hypothesized that:
lo

Noncompliance with dietary and medication instructions will be

positively related to (a) severity of depression? (b) severity of
anxietys and (c) patients¥ judgments of the relative seriousness of
items on the Problem Estimation Instrument (See Appendix C) which con
cern dietary and medication intake*

It seems reasonable to postulate

that psychological distress in general and depression in particular
might be associated with increased noncompliance 0

B eck¥s concept

(1967) of a cognitive depressive triad manifest by a negative view of
the self s, the outside world * and the future seems consistent with an
hypothesis that the depressed patient who is physically ill might
"give

up" complying with medical instructions*

Also 9 Ley and Spelman

found that patients with high or low levels of anxietys as measured by
Cattell¥s 12 Personality Factor Questionnaire, remembered less of what
they were told in an out-patient department setting than those with
more moderate levels of anxiety<,

This suggests that the accuracy of

patients 1 knowledge about medical instructions might be obscured by
extreme levels of anxietye

Further, it seems likely that noncompliant

13
patients would perceive dietary control and medication intake as rela-’
tively serious problems,
2,

Dialysis patients will manifest (a) levels of depression and

(b) levels of anxiety higher than those in a psychiatrically normal
non-dialysis population.

Studies by Bedell et al,

(1978)s Finkelstein

et al, (1976) ? Wright et al, (.1966) 9 and Isiadinso et al.

(1975) sug

gest a tendency among dialysis patients toward higher levels of de
pression and anxiety than those in normal non-dialysis patients.
Specifically, Finkelstein et al.

(1976) demonstrated that dialysis

patients were statistically significantly more depressed than healthy
controls.

While an ideal test of this hypothesis might involve

simultaneous investigation of depression and anxiety in normative
control groups as well as dialysis patients, time constraints in
gathering data from a life-threatened population precluded the use of
relevant controls in the present study,
3.

Severity of both anxiety and depression will be:

(a) posi

tively intercorrelated 9 (b) positively correlated with those problems
associated with hemodialysis which are estimated as most serious by
patients,

(c) positively correlated with patientsf judgments of the

seriousness of Problem Estimation items concerning dietary control
and medication intake§ (d) significantly greater for patients who have
been on dialysis less than one year, and (e) significantly greater for
patients who perceive a loss of body function as measured by patients?
subjective estimates of daily urinary output,
Both clinical observation and literature review suggest that
the constructs and behavioral -components of anxiety and depression are

14
.closely related*

In addition, Schwab et al* .(1966) reported that anx

iety was among four affective symptoms found to be significantly
greater among medical patients diagnosed as depressed*

It might be

expected, further, that highly anxious or depressed patients would
perceive the majority of problems associated with hemodialysis,
particularly those dealing with dietary control and medication, as
relatively serious *

Abram (1969) as well as Reichsman and Levy (1972)

suggest fluctuations in depression and anxiety relative to length of
time on hemodialysis, indicating that several major phases in adaption
to hemodialysis are likely to occur within the first
treatment*

1 2

months of

Finally, both Kaplan De-Nour?s observations Cl9_69_) gathered

from psychotherapy with 11 hemodialysis patients and Finney’s inter
views (1976) with 15 renal failure patients substantiate the notion
that threatened or actual loss of urination is a profoundly stressful
alteration in body image and function*

Concern about such a loss of

body function might be assumed to be associated with both depression
and anxiety•
4*

Severity of depression will be positively correlated with those

Problem Estimation items which concern fatigue and decreased sexual ac
tivity or interest*

Such symptoms of energy disturbance are commonly

associated with depression*

CHAPTER 2

METHOD

Subjects and Setting
Subjects were adult patients with end-stage renal disease,
i.e., irreversible deterioration of kidney function, who were receiving
maintenance hemodialysis treatments at the Artificial Kidney Center, an
out-patient, limited care, non-hospital facility in Tucson, Arizona.
The Artificial Kidney Center was equipped with 16 dialysis stations at
the time of the study and operated three shifts per day to accommodate
a total patient census of

6

8

.

Subjects typically were dialyzed four-

to-six hours per day, three days per week.

Following approval of the

study by the medical staff of the Artificial Kidney Center (See Appendix
A) , including each physician involved in direct patient care, consent
forms (See Appendix B) were given to the 61 of the

6 8

patients at the

center who were adults (18 years of age or older) and who could read
and understand English. Of the total patient census of
patients did not meet these two criteria.

6

8

, seven

Forty-nine patients sub

sequently returned signed consent forms.

Data Collection
Data were collected between August, 1977, and December, 1977.
The principal investigator administered all measures to all patients
during their regularly scheduled dialysis treatments.
.15

Patients were

16
provided with clipboards for writing convenience to facilitate comple
tion of the measures during dialysis*

The principal investigator re

corded responses dictated by some patients who were physically unable
to write*

Demographic and illness history data were extracted from

medical records with the assistance of the social-work staff*

Measures

Problem Estimation Instrument
For the present study, an original instrument was constructed
to measure patientsv perceptions of the seriousness of various problems
associated with hemodialysis *

The design of this Problem Estimation

instrument (See Appendices D & E) was based on S * S « Stevens? (1971,
1972, 1975) techniques of magnitude estimation*

This method of scaling

was developed for use in studying the psychological perception of
physical phenomena such as brightness and loudness*

However, it has

been successfully used to quantify opinions and attitudes in areas such
as prestige of occupations (Stevens, 1972, 1975), perceptions of national
power 9 seriousness of juvenile delinquent acts (Stevens, 1972), and
social readjustment occasioned by certain life events (Holmes and
Masuda, 1973)«

Holmes and Masuda report the development of the Social

Readjustment Rating Scale developed by Holmes and Rahe in accordance
with the principles of magnitude estimation*

Subjects were asked to

rate a series of life events ranging from death of a spouse to minor
violations of the law according to the relative degree of readjustment
necessary for each event *

'

.
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One rationale behind the magnitude estimation technique is that
the subject "brings the numbers with him" (Stevens, 1971$ p 0 428) rather
than being constrained to a finite set of numbers such as

1

to

2

0

*

Consequently 9 the subject is able to estimate more accurately the rela
tive magnitude of problems as they seem to him or her*

Further, the

magnitude estimation technique yields a ratio scale which allows a
great variety of statistical operations as well as proportional inter
pretations of data, ioBo, that the magnitude of one problem is twice as
great or ten times as great as another*
The Problem Estimation instrument developed for the present
study consists of 28 problems associated with hemodialysis in areas
such as dietary and fluid restrictions, physical symptoms, inter
personal relationships, and work and recreational activities*

Sub

jects were asked to assign a number to each problem, thereby indicating
its seriousness (magnitude) relative to the other problems listed.
The 28 Problem Estimation items were selected from an initial
80-item pool of problems associated with hemodialysis.

The original

item pool was developed via a literature review and consultation with
patients, medical and social work staff, and thesis committee members.
The Problem Estimation Instrument was pre-tested with 35 undergraduates
and 24 graduate students studying Health Services Administration at the
University of Arizona.

Instructions and item wording were slightly

altered on the basis of pre-test data.
The Problem Estimation Instrument was administered to hemo
dialysis patients at the beginning of the one-month measurement period.
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Physiological Measures
Physiological data were obtained via medical chart review and
served as objective indicators of (1 ) noncompliance and/or (2 ) kidney
function.

Pre- and post-dialysis weights in kilograms were recorded

for each patient during each hemodialysis session over one month.

In

addition 9 data were gathered from one blood-chemistry analysis for
each patient during the same one-month measurement period.

Blood-

chemistry information included eight variables for purposes of this
study %
Calcium,

(1)

Alkaline Phosphatase,

(4) Creatinine,

(8 ) Uric Acid.

(2) Blood Urea Nitrogen (BUN), (3)

(5) Phosphorus,

(6 ) Potassium,

(7) Sodium, and

No physiological measures other than those routinely

taken attendant to the patient?s hemodialysis treatment were

used in

the present study.

Noncompliance with Medical Instructions
From the eight physiological indices gleaned from bloodchemistry analysis, three were selected as components of a global noncompliance measure.

This objective overall indicator of noncompliance

with medical instructions was obtained for each patient by additively
combining in linear fashion the monthly blood-chemistry values for (1 )
Blood Urea Nitrogen, an indicator of levels of waste products in the
blood and an index of protein intake; and (2) Potassium, an indicator
of adherence to prescribed dietary potassium restrictions; and (3) the
arithmetic mean weight gain between dialyses in kilograms over weekends
during the one-month measurement period.

Weight gain between dialyses

reflects compliance with prescribed fluid restrictions.

In the present
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study„ time between dialyses was greatest over weekends (two days with
out dialysis as opposed to one) for all patients; therefore, the prob
ability of patient noncompliance might be expected to be greatest
during these longer intervals.

Accordingly, a mean weekend weight

gain, obtained from weight gain over the four weekends during the meas
urement period, was recorded in kilograms for each patient.

One or

more of these three measures (BUN, potassium, and weight gain between
dialyses) has been used in studies by Kaplan De-Nour and Czaczkes (1972,
1974a, 1974b) and Winokur et al.
the treatment regimen.

(1973) to indicate noncompliance with

While serum calcium and phosphorous levels can

reflect noncompliance with medication advice regarding phosphate binders,
they may also be influenced by other factors.

Therefore, calcium and

phosphorous levels were judged to be less reliable indices of noncom
pliance with medical instructions than Blood Urea Nitrogen, potassium,
and weight gain between dialyses and were not included in the global
objective noncompliance measure.

Beck Depression Inventory
Depression was measured by the Beck Depression Inventory (EDI),
This instrument (See Appendix E) was designed to assess the severity
of depression independent of psychiatric diagnosis (Beck, 1967),

The

21 items of the self-report BDI were basically clinically derived.
Each item represents a category of behavioral and attitudinal mani
festations of depression and consists of four or five self-evaluative
statements.
sion,

The BDI is a state, rather than trait, measure of depres

In this regard the subject is asked to indicate how he or she
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feels "right now" by assigning a numerical value from 0 to 3 to each
of the statements within each item/category.

The highest numerical

value, 3, reflects the greatest severity within each category.

The BDI

score is the sum of the numerical values assigned by the subject to the
statements within each category, with higher scores corresponding to
higher levels of depressione
Concerning internal consistency of the BDI, significant corre
lations of all items to the total score were found by Beck (1967, p*
194).

These correlations ranged from .31 to .6

8

.

In addition, split-

half reliability evaluation of internal consistency yielded a Pearson
Product-Moment Correlation (with the Spearman-Brown correction) of .93.
Test-retest data for 38 patients demonstrated parallel changes in BDI
scores and clinical ratings of the severity of depression (Beck et al.,
1961)o

Construct validity of the BDI has been established by numerous

reports of significant correlations between the BDI and various other
self-report measures of depression such as the Hamilton Rating Scale,
Lubin?s Depression Adjective Check List, and the Depression Scale of
the MMPI (Nussbaum et al. , 1963).

Use of the BDI to measure depression

in medical inpatients is reported by Schwab et al. (1966); Schwab et
al. (1967); and by Schwab et al.

(1965).

For the present study, the BDI was administered twice to each
patient individually during dialysis, once at the beginning and once at
the end of the one-month measurement period.

The BDI was given twice

to insure some proximity in time to the blood-chemistry analysis and to
assess the stability of BDI scores in hemodialysis patients.
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State-Trait Anxiety Inventory
(A-State Scale)
Anxiety was assessed via the A-State scale of Spielberger*s
State-Trait Anxiety Inventory (See Appendix F ) .

The State-Trait Anx

iety Inventory was developed to provide reliable, brief, easily admin
istered, self-report measures of both state (A-State) and trait (ATrait) anxiety (Spielberger, Gorsuch and Lushene, 1970)„

According to

the authors, the A-State scale of the STAI measures a transitory
emotional state marked by tension, worry, apprehension, and heightened
autonomic activity.

State anxiety may vary in intensity and fluctuate

over time as a function of various kinds of stress.
consists of

2 0

statements which ask the subject how he or she feels at

a particular moment in time.
range from

9

The A-State scale

minimum of

2 0

Possible scores for the A-State scale

to a maximtim of 80, with higher scores

corresponding to higher levels of anxiety.
Test-retest correlations for the A-State scale tend to be low
(ranging from .16 to .54 with a median correlation of .32), reflecting
the influence of situational factors.

However, reliability of the A-

State scale as measured by the alpha coefficient range from .83 to .92
for A-state, suggesting reasonable internal consistency.

Evidence of

construct validity of the Ar-State scale was obtained in studies of under
graduate college students under "normal,"

"exam," and "relax" conditions.

The A-State scale of the STAI has been used to assess anxiety ins
abdominal surgery patients and kidney donors and recipients (Chapman and
Cox, 1977), and hemodialysis patients (Bedell et a l . , 1978).

For the

present study, the A—State scale of the STAI was administered twice to

I
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•each patient individually during dialysis 5 once at the beginning and
once at the end of the one-month measurement period.

Like the Beck

Depression Inventory, the A-State scale was repeated to insure some
proximity in time to the blood-chemistry analysis as well as to assess
the variability of STAI A-State scale scores in hemodialysis patients
over, time.

Patients* Perception of Loss of
Body Function
A subjective estimate of daily urinary output was obtained from
each patient and served as an indicator of perceived loss of body func
tion,

This measure was used in non-parametric analyses to assess the

relationship between perceived loss of body function and severity of
anxiety and depression.

Patients* Length of Time on Dialysis
Patients* length of time on dialysis (months in treatment) was
obtained via chart review for use in further correlational and nonparametric analyses of the relationship between severity of anxiety and
depression and number of months in treatment.

Statistics

Pearson Product-Moment Correlations
Pearson Product-Moment Correlations were obtained for each of
the 28 variables included in the correlation matrix (See Table 1)»
These variables' included:

(1) the six problems associated with hemo

dialysis which were judged by patients to be the most serious compared
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with other problems;

(2) the six Problem Estimation items which were

concerned with dietary, restrictions and medication intake;

(3) two

Problem Estimation items which were concerned with fatigue and loss of
sexual ability/interest; (4). eight physiological measures from blood
chemistry analysis;

(51 mean weight gain between dialyses;

global noncompliance measure;

(6 ) the

(7) scores on the STAI A-State scale for

Time 1 and Time 2; and (8 ) scores on the Beck Depression Inventory for
Time 1 and Time 2*

Chi-Square Tests and Fisherfs
Exact Probability Test
A few non-parametric tests including Chi-Square Tests and
Fisher?s Exact Probability Test were performed to assess the relation
ship between severity of anxiety and depression and (1 ) length of
time on dialysis (months in treatment) and (2 ) perception of loss of
body function as measured by estimated daily urinary outpute

CHAPTER 3

RESULTS

Subjects
Complete data for the entire one-month measurement period were
collected from 44 of 49 adult hemodialysis patientse

One patient de

cided not to participate subsequent to signing the consent form; one
patient received a kidney transplant during the data-collection period
and discontinued hemodialysis; one patient was hospitalized for an ex
tended interval during the data-collection period; one patient was
physically unable to respond personally to the items on the measurement
instruments and was also unable to dictate any responses to the investi
gator; and one patient moved out-of-state after having completed the
Problem Estimation instrument for Time 1 onlye

Data from the last

patient were included in the analysis of the relative seriousness of
the Problem Estimation items 5 but were not included in the correlational
and other statistical analyses of noncompliance 5 depressions and anxietye
The 44 respondents included 20 males and 24 females ranging in
age from 19 to 73 years.

Patients* length of time on maintenance

hemodialysis ranged from one month to eight-and-one-half years.

Patients* Estimations of the Seriousness of
Various Problems Associated with Hemodialysis
The series‘of transformations of the various numerical moduli
used by patients (See Appendix D) in estimating the relative seriousness
24
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of problems associated with hemodialysis yielded a ratio scale of trans
formed mean judgments for each of 28 items on the Problem Estimation
Instrumente

These logarithmic transformations also served to reduce the

different numerical responses used across patients to a single modulus
for analysise
Figure 1 shows that patients* transformed mean estimations of
relative seriousness or magnitude ranged from a low of 4 039 for "dif
ficulty in discussing my illness" to a high of 23.82 for "inability to
travel very far from a kidney c e n t e r C o n s o n a n t with the properties of
the ratio scale, then, it is possible to state that the inability to
travel was estimated by patients to be about six times more, serious than
difficulty in discussing illness.

The three problems with the highest

transformed mean estimations of seriousness included inability to travel
(23.82), inability to work (21.73) and less physical activity (18.32).
The three problems with the lowest transformed mean judgements of
seriousness included difficulty in swallowing medicine with little
fluid (5.22), concern about transplantation (4.80) and difficulty in
discussing illness (4.39).
Patients* estimations of the seriousness of problems concerning
dietary control were in the low-middle range, from 7.05 for limiting
sodium to 10.69 for limiting fluid; while the seriousness of the problem
of swallowing medication with a small amount of fluid was judged to be
considerably less (5.22).

Problems

1.
2.
3.
4.
5.
6 .
7.
8 .
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Inability to travel very far from a kidney center
Inability to work the way I used to
Being less physically active
Feeling tired much of the time, especially after dialysis
Being dependent on a machine and medical staff
Losing income and adding extra expenses
Physical discomforts (muscle cramps, headaches, nausea)
Cutting down on some of my favorite pastimes
Not having enough time for things other thandialysis
Worrying about the uncertain state of my health
Participating less in social activities
Limiting the amount of fluid I drink
Changes in my or my spouse’sfamily responsibilities
Not spending the time I would like with my family
Limiting the amount of high-potassium foods I eat
Limiting the amount and kinds of food I eat
Eating the right amount of protein
Inability to concentrate very well for long periods
Less sexual activity or less interest in sexual activity
Limiting the amount of salty foods I eat
Being bored during dialysis
My spouse’s or family's difficulty in accepting my illness
Embarrassment about changes in my physical appearance
Side-effects from my medication
Being treated like an invalid when I am being dialyzed
Difficulty in swallowing medicine with little fluid
Concern about getting a transplant
Difficulty in discussing my illness

Estimated Seriousness of Problem*

23.8?
21.73
18.32 1
15.85
14.93
13.491
12.36
11.61]
10.86
10.761
10.7
10.69 r
10.02
9.98
9.101
8.611
7.83
7.69
7.501
7.05 |
6.621
6.43
6.321
5.64|
5.50
5.22 1
4.80
4.391
1
3

Figure 1.
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Patients’ estimations of the seriousness of problems related to hemodialysis.

*Bar graph values represent patients' transformed mean estimations of problem severity (See Appendix D ) .

Alpha Level
For analysis of parametric correlational data concerning Prob
lem Estimation items, noncompliance, depression and anxiety at Times 1
and

2

, and physiological variables, the pre-selected alpha level was

o01 to prevent alpha slippage in a large matrix (See Table 1)«

A few

nonparametric tests, namely Chi-Square tests of significance and
Fisher *s Exact Probability Test, were performed in addition to the
Pearson Product-Moment Correlations in the large matrix.

For these non

par amet ric procedures, the conventional .05 alpha level was used.

Noncompliance
Table 2 shows Pearson Product-Moment Correlations (r) and levels
of significance (g) for noncompliance, depression (Times 1 and 2), anx
iety (Times 1 and 2), selected Problem Estimation items, and physio
logical measures.

Noncompliance, as measured by the additive combination

of Blood Urea Nitrogen (BUN), potassium, and mean weight gain between
dialyses, was not significantly related to depression or anxiety for
either Time 1 or Time 2«

Thus hypotheses 1 (a) and (b) that noncom

pliance would be positively related to severity of depression and anx
iety, were not supported.

Moreover, there were no significant

relationships between noncompliance and other physiological measures.
However $ noncompliance was significantly positively related to
the Problem Estimation item concerning limitation of food (r = .33,
jg = .01).

Hypothesis 1 (c), then, that noncompliance would be posi

tively related to patients 1 judgments concerning dietary and medication
intake, was partially confirmed.

Nevertheless, there were no significant

Key to Table 1
Abbreviation
ALPH

Alkaline Phosphatase

Blood Chemistry

ANXI

Anxiety Time 1

STAI-State Scale

BUN

Blood Urea Nitrogen

Blood Chemistry

CAL

Calcium

Blood Chemistry

CRE

Creatinine

Blood Chemistry

DEPN

Dependence on machine/
medical staff

Magnitude Estimation

DEPl

Depression Time 1

FLU

Limiting fluid intake

Magnitude Estimation

FOOD

Limiting food

Magnitude Estimation

INC

Losing income

Magnitude Estimation

LPOT

Limiting potassium intake

Magnitude Estimation

LNA

Limiting sodium (salt)

Magnitude Estimation

MED

Difficulty swallowing
medication

Magnitude Estimation

PACT

Being less physically active

Magnitude Estimation

PDIS

Physical discomforts

Magnitude Estimation

PROS

Phosphorous

Blood Chemistry

POT

Potassium

Blood Chemistry

PROT

Controlling protein

Magnitude Estimation

SEX

Less sexual activity/interest

SOD

Sodium

Blood Chemistry

TRAV

Inability to travel

Magnitude Estimation

TIRE

Feeling tired

Magnitude Estimation

URIC

Uric Acid

Blood Chemistry

WORK

Inability to work

Magnitude Estimation

WTGN

Mean between-dialyses weight
gain

Medical Chart Review

NCOMP

Noncompliance (linearcombination
of BUNs potassium, and mean
Medical Chart Review and
weight gain between dialyses)
Blood Chemistry

ANX2

Anxiety Time 2

DEP2

Depression Time 2

Beck Depression Inventory

Magnitude Estimation

STAI-State Scale
Beck Depression Inventory

Table 1.

Pearson product-moment correlation (r) and level of significance Cg) for all variables.

CAL

AHXi

DEPN

DEP1

FLU

ALTH*

1.00b
.001^

AHX1

.10

1.00
.001*

•UN

,09
.21

.23
.03

1.00
.001*

CAL

-.12
.23

.01
.41

-.02
.44

1.00
.001*

"

.21

.14
.1#

.23
.07

.12
.22

.001*

DEPN

.31
.02

.41
.003*

.23
.03

.23
.07

.18
.12

.65
.001*

-.03
.43

-.01
.47

-.04
.41

.22
.08

1.00

.31
FLU

.32

.36

.31

.21

.12

.92

.16
.15

1.00
.001*

FOOD

.33
.01*

.35
.009*

.32
.02

.23
.15

.16
.15

.93
.001*

.17
.14

.96
.001*

INC

.2#
.04

.33
.01*

.27
.04

.23
.06

.19
.11

.94
.001*

.21
.09

LPOT

.33
.01*

.29
.03

.11
.13

.10
.27

.93

.002*

.31
.02

.44
.001*

.24
.06

.15
.12

.05
.38

.34
.01*

.41
.003*

.23
.07

.21
.09

.02

.40

.23
.07

.22
.07

.31

LKA
«D

it:?

PMOS

PROT

SEX

S00

TRAV

LPOT

PACT

PDIS

.95
.001*

1.00
.001*
.93
.001*

.001*

.93
.001*

.90
.001*

.30
.02

.90
.001*

.92
.001*

.91
.001*

.26
.03

.92

.23
.05

SOD

POT

*R1

.001*

.03

PWOS

.90
.001*

.001*

.001*

.94
.001*

.95
.001*

95
.001*

.92
.001*

.03
.37

.88
.001*

.33
.01*

.89
.001*

.89
.001*

.89
.001*

.89
.001*

.93
.001*

.9.001*

1,00

.001*

.01
.47

.32
.02

.06
.31

-.01
.47

.21
.06

.10
.27

.07
.33

.08
.30

.07
.33

.14
.18

.10
.23

.14
.19

.17
.14

.07
.32

.06
.32

.16
.12

.43
.001*

.06
.35

.24
.06

.28

.05
.38

.27
• .04

.33

.29
.03

.29

.29

.33

.26
.04

.27
.04

.23
.07

.25

.001*

.31
.02

.38

.23
.06

.19
.11

.08
.30

.92
.001*

.92
.001*

.93
.001

.10
.26

.23
.07

1.00
.001*

.26
.04

.21
.03

.24
.06

.90

.41

-.07
.33

-.06
.35

.36
.009*

.21
.08

.001*

.06

.87
.001*

.26
.05

.86

.86

.87
.001*

.87

.87

.92 ^

.91
.001

.14
.16

.20
.10

-.25
.03

.26
.05

-.05
.37

-.13
.16

-.02
.46

-.03
.43

.01
.47

-.02
.45

-.08
.30

-.01
.46

-.06
.36

.16
.15

-.15
.172

.42

1.00
.001*

.25
.05

.14
.16

.95

.11
.24

.91

.92
.001*

.90

.87
.001*

.14
.19

.22
.08

.88
.001*

-.03
.43

.18
.34

.93

.94
.001*

-.06

.13
.21

.06
.35

.26
.04

.52
.001*

.12
.23

.04
.41

.04
.39

.11
.24

.26
.05

.23
.07

.17
.13

.95
.001*

.25
.05

.95
.001*

.94

.30
.03

-.02

.17
.14

-.01
9

.30
.02

.10

-.02
.44

.32
.02

.33
.01*

-.06
.36

.29
.03

.36

.13
.20

.30
.03

.27

.26
.04

-.02
.45
.05
.37

.12
.21

.39

.01

.49

-.004
.49

.29
.03

.46

.30
.03

.01*

.28
.03

.31
.02

.07
.32

.91

.97
.001*

.93

.16
.13

.18
.12

.16
.16

-.03
.43

.25

.24
.06

.19
.11

.07

.32

.19
.005

.35
.01*

.14
.18

.36
.006*

.36
.008*

.41

.07

.08
.30

.30
.02

.04
.39

.07
.33

.93

.37
.01*

ANX2

DEP2

.92
.001*

.32

.49
-.05
.36

.001*
.88
.001*

1.00
.001*

.04
.41

.15
.39

1.00
.001*

.93

.92
.001*

.11
.23

1.00
.001*

.09
.26

.20
.10

.31
.02

.17
.13

.00
.50

.13
.21

40

.23
.05

.04

.17
.14

.29
.03

.28
.04

.009*

.38
.006

.10
.26

.33
.01*

.40
.004*

.04
.40

.35
.009*

.06
.11

.01
.*«

.001*

it

.19
.11

.03
.42

.26

.30
.02

.13
.001*

-.01
.47

.92
.001*

.26

.67
.97
.001

.90
.001*

.15
.17

.92
.001*
.94
.001*

89
.001*

.97
.001*

NCO*

8 2

.001*

VTCN

*s

.46

.22
.08

.64
.001*

.89

.33
.01*

.16
.15

.74
.001*

.001*

.91
.001*

.42
.002*

.23

.91

. U. I

.24
.06

.94
.001*

WORX

^Significance level (p) is second value
entered for each variable.

.24
.06

.34

URIC

^Correlation (r) is first value entered for
each variable

.90
.001*

.18
.13

.0

TIRE

aSee facing page for key to abbreviations of
variables.

.001*
.93
.001*

.001*

TRAV

. 0 1

.003*

.02

ANX2

INC

. i»
.02

.42

WTCM

FOOD

.W
.001*

1-00
.001*

Table 2*

Pearson product moment correlation (r) and level of significance (j>) for non-compliance 9
depression (times 1 and 2 ), anxiety (times 1 and 2 ) 9 selected problem estimation items 9 and
selected physiological measures.

Time 1
Depression

Noncom
pliance
Measures
State Anxiety
Time 1
Time 2
Beck Depression
Inventory
Time 1.
Time 2

T_

£

.26

.04

. 2 0

. 1 0

- . 0 2
. 0 1

r_

'

.65
.46

£

.0
.0

0 1
0 1

Time 2
Depression
_r
£

Anxiety
jr
£

*
*

.44
.49

.64
.62

.0
.0

.0

.65
.65

.0
.0

*
*

.83

.35
.38
.44
.42
.38
.41

.0 1 *
.0 1 *
.0 0 1 *
.0 0 2 *
.0 1 *
.003*

.31
,28
.40
.34
.30
.33

0 1
0 1

Anxiety
_r
£

*
*

.74

.0

0 1

0 1

*

.46
.62

.0
.0

. 0 2

.34
.29
.44
.37
.38
.40

.0 1 *
.03
.0 0 1 *
,0 1 *
.0 1 *
.004*

0 1

0 1

0 1
0 1

*

*
*

Problem Estimation
Items
Dietary/Medication
Intake
Limiting Food
Limiting Fluid
Limiting Salt
Limiting Potassium
Eating Protein
Swallowing Medicine
Other Problem
Estimation Items
Feeling Tired
Physical discom
forts

.33
.32
.25
.30
.25
.24

.0

.14
.15

.05
.06

.17
.16
.30
.26
.24
.26

.17

.14

.33

.0

1

*

.42

.0

*

.40

.004*

.38

,0 1 *

.19

. 1 1

.33

.0

1

*

.42

.003*

.41

.003*

.39

.0

1

. 0 2

.05
. 0 2

*

. 0 2

.05
.06
.05

0 2

. 0 2

.03
.004*
.0 1 *
. 0 2

1

*

Table 2-— Continued«

Time 1
Depression
Anxiety
r
£
r

Noncom
pliance
Measures
Less Physically
Active
Inability to Work
Less Sexual
Activity
Dependent on
Machine/Staff
Inability to Travel
Losing Income
Physiological Measures
Blood Urea Nitrogen
Potassium
Mean BetweenDialysis Weight
Gain
Phosphorous

r

£

Time 2
Depression
2

£

£

<,24
.28

.06
.04

.25
.25

.05
.05

.40
.38

.004*
.0 1 *

.36
.35

.0
.0

.04

.39

.26

.05

.28

.03

.34

.0

.27

.04
.07
.03

.08
.24
.09

.41
.36
.33

.003*
.0 1 *
.0 1 *

.29
. 2 2

.43
.38

.25
.18

. 1 2

.49
.33

.30
.32

. 2 2

.28

. 2 2
. 1 1
. 2 1

.48

.0
.0

.35
.07

.009*
.32

1 . 0 0

0 1
0 1

*
*

-.03
.05

- . 0 1

.07

.05

.03
. 0 2

Anxiety
£

£

1

*
*

.32
.33

1

*

.26

.04

.39
.33
.31

.004*
.0 1 *

.29

.03
.08
.03

. 0 2

-.004
.08

.49
.30

.19
.14

.18

.08
.07

.31
.32

.26
.35

.05
.0 1 *

1

. 0 2

.0

1

*

. 1 1

*£. <-01

U5

o
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Relationships between noncompliance and Problem Estimation items which
specifically concern controlling fluid, sodium, potassium, and protein
intake, or with the Problem Estimation item concerning difficulty in
swallowing medication.

Noncompliance was not significantly related to

Problem Estimation items concerning:

inability to travel and work, de

creased physical activity, fatigue, dependence on a machine and medical
staff, loss of income, and physical discomforts.

Depression
Beck Depression Inventory (BDX) scores at the beginning of the
one-month measurement period (Time 1) ranged from 2 to 31 with a mean
of 14.34 and a Standard Deviation of 7.73.

Thirty subjects (6

8

%) scored

10 or higher; 23 subjects (52%) scored 13 or higher; and 10 subjects
(23%) scored 20 or higher.
Beck (1967, p. 196) reports means and Standard Deviations of
BDI scores according to clinicians 7 ratings of depth of depression
among 409 routine admissions to the psychiatric outpatient and inpatient
departments of a university hospital.

In the present study, the means

for both Time 1 (14.34) and Time 2 (12.93) BDI scores fall between
Beck’s means for "non-depressed 71 (10.9) and "mildly depressed" (18.7)
groups.

T h u s, there was some support for hypothesis 2 (a) that dialysis

patients would manifest levels of depression higher than those in a
psychiatrically normal non-dialysis population.

Pearson Product-Moment Correlations
Depression scores for both Time 1 and Time 2 were significantly
related to STAI-State scale scores for both Time 1 and Time 2 (See
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Tables 1 and 2).

Therefore 9 hypothesis 3 (a), that severity of depres

sion and anxiety would be positively intercorrelated 9 was confirmedc
Significant positive relationships were found between BDI scores for
both Time 1 and Time 2 and two items from the Problem Estimation in
strument concerning physical discomforts and fatigue.

There were sig

nificant positive relationships between Time 42 BDI scores (but not Time
1 BDI scores) and problem estimation items concerning:

less physical

activity Cr = .3 6 9 £ = .01); inability to work (r = .35, £ = .01); less
sexual activity or interest (_r = .3

4

, £ = .0

1

); and limiting sodium (r;

= .40, £ ^ .01) and potassium (_r = .34, £ = .01) in the diet.

A high

positive correlation Cr = .83, £ = .001) was found between Time 1 and
Time 2 BDI scores, indicating marked stability of BDI scores over time.
There was some support for hypotheses 3(b),

(c), and f , that depression

and various Problem Estimation items concerning dietary control and
medication intake, as well as items judged most serious, would be
positively correlated.
An additional correlational analysis, not included in the original
matrix, of Time 1 BDI scores and number of months on dialysis yielded
no significant results (_r = .15, £ =

>.17).

Therefore, hypothesis 3(d),

that depression would be significantly greater for patients who have
been no dialysis for less than one year, was not supported.

Chi-Square Tests and Fisher?s
Exact Probability Test
Chi-square tests were computed to determine the significance of
the differences between severity of depression (Time

1

) and patientsT
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perceptions of loss of body function as measured by estimates of daily
urinary outputo . Table 3 indicates that evidence of depression was sig
nificantly greater among dialysis patients who estimated no daily
urinary output.
urinary output,

For example 5 of the 10 patients who reported no daily
8

were moderately or severely depressed.

Accordingly,

of 34 patients who reported some daily urinary output, a majority showed
mild or no depression.

Hypothesis 3(e), depression that would be sig

nificantly greater for patients who perceived a) loss of body function
(as measured by estimated daily urinary output) was confirmed by this
analysis.

Fisher1s Exact Probability Test also yielded significant dif

ferences between groups of depressed patients (with BDI scores between
13 and 31) and nondepressed patients (with BDI scores between 2 and 12)
with regard to urinary output (jd =
relating to depression

.05) .

Therefore, hypothesis 3(e)

and loss of body function was supported, by this

analysis as well as by Chi-Square tests.
Severity of depression among hemodialysis patients was expected
to vary significantly with length of time (number of months) on maini

tenance dialysis.

However, as indicated in Table 4, these differences

were not statistically significant using Chi-Square tests.
3

Hypothesis

(d), then, received no support from this analysis.

Anxiety
STAI-State scale scores at the beginning of the one-month meas
urement period (Time 1) ranged from 22 to 67 with a mean of 36.84 and a
Standard Deviation of 10.82.

STAI-State scale scores at the end of the

one-month measurement period (Time 2) ranged from 22 to 69 with a mean
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Table 3„

Chi-square tests of significant differences between severity
of depression (time 1) and urinary output estimates„

Severity of Depression

Urinary Output Estimates
Some
None

Mild or No Depression
(EDI scores of 2-12)

19

2

Moderate Depression
(EDI scores of 13-19)

7

6

8

2

Severe Depression
(EDI scores of 20-31)
X2

= 17.90*

df =
* 2

=

2

. 0 0 1
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Table 4®

Chi-square tests of significant differences between severity
of depression (time 1 ) and length of time on dialysis.

Severity of Depression

Number of Months on Dialysis
Less than 12
12-23
24-48
Over 48

Mild or No Depression
(EDI scores of 2-12)

7

Moderate Depression
(EDI scores of 13-19)

3

2

3

5

Severe Depression
(EDI scores of 20-31)

4

2

1

3

6

2

6

X2

= 6.27

df =
JD >

6

.10
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of 37.68 and a Standard Deviation of 12.66.

Means for STAI-State scores

at both Time 1 and Time 2 are somewhat lower than the means and Standard
Deviations listed by Spielberger et al.

(1970, p.

8

) for general medical

surgical patients (mean = 42.38; S.D. = 13.79) and are more comparable
to the means and Standard Deviations listed for high school students
(mean for males = 36.99; S.D. for males = 13.79; mean for females =
37.57; S.D. for females = 11.76).

Hypothesis 2(b), that dialysis patients

would manifest higher levels of anxiety than those in a psychiatrically
normal, nondialysis population was therefore not confirmed.

Pearson Product-Moment Correlations
A signifiant positive correlation (_r = *74,

jd

= .001) was found

between Time 1 and Time 2 STAI-State scale scores, clearly indicating
the stability of STAI A-State scale scores over time (See Table 1).
Significant positive relationships were found between STAI-State scale
scores for both Time 1 and Time 2 and Problem Estimation items concern
ing:

dependence on a machine and medical staff, physical discomforts,

inability to travel, fatigue, and inability to work.

In addition, sig

nificant positive relationships were found between STAI-State scale
scores for both Time 1 and Time 2 and several Problem Estimation items
concerning dietary control and medication intake:

limiting the amount

and kinds of food eaten in general, limiting potassium and sodium in
particular, controlling protein, and swallowing medicine with little
fluid (See Tables 1 and 2).

Also, there were significant positive

relationships between Time 1 STAI-State scale scores (but not Time 2
STAI-State scores) and three Problem Estimation items concerning losing
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income (jr = .33, 2, ” °01), limiting fluid (jc = .38, p_ = .01) and being
less physically active Cr = .40,

2

= .004).

Hypotheses 3(b), and (c),

that anxiety would be positively correlated with Problem Estimation
items concerning dietary control and medication intake, as well as items
judged most serious, were thus confirmed.

Finally, Time 2 STAI A-State

scale scores were significantly positively related to the bloodchemistry phosphorous value Cr = 35,

2

= *0

1

).

Chi-Square Tests and Fisher's Exact
Probability Test
Chi-square tests were computed to determine the significance of
the differences between severity of anxiety (Time 1) and patients*
perceptions of loss of body function as measured by estimates of daily
urinary output.

Table 5 indicates that evidence of state anxiety was

significantly greater among dialysis patients who estimated no daily
urinary output.
urinary output,

For example, of the 10 patients who reported no daily
6

scored 42 or higher on the STAI-State scale.

Of 34

patients who reported some daily urinary output, 23 scored less than 42
on the STAI-State scale.

Therefore, hypothesis 3(e), that anxiety

would be greater for patients who perceived a loss of body function,
was substantiated.
In contrast to the Chi-Square analysis, Fisher's Exact Proba
bility Test yielded no significant differences between groups of
anxious patients (with STAI-A State scale scores of 42 and above) and
non-anxious patients (with STAI-State scale scores of 41 and below)
with regard to urinary output.
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Table 5.

Chi-square tests of significant differences between severity
of anxiety (time 1) and urinary output estimates«

Severity of Anxiety

Score of less than 42 on
STAI-State Scale
Score of 42 or more on
STAI-State Scale

Urinary Output Estimates
Some
None

23

4

1 1

6

x 2

= 12.94*

df =
£ =

1

*

. 0 0 1

*Yates? correction for 1 degree of freedom was used for this Chi-Square»
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Severity of anxiety among dialysis patients was expected to
vary with length of time (number of months) on maintenance hemodialysise
And as indicated in Table

6

the differences yielded by Chi-Square anal

ysis were statistically significant.

Hypothesis 3(d), that anxiety

would be significantly greater for patients who had been on dialysis
for less than one year, was thus confirmed.

Physiological Measures
Alkaline phosphatase was significantly positively related to
patients* judgments of the relative seriousness of Problem Estimation
items concerning limiting food (r = °3

5

, £ = ,0

swallowing medication (r_ = »34, £ = ,01),

1

) and difficulty in

Blood Urea Nitrogen (BUN)

was significantly positively related to the Problem Estimation item
concerning limiting high-potassium foods (r = ,34, jd = ,002),
was significantly related to BUN (_r = ,43, jd = ,002),

Potassium

Uric Acid was

significantly positively related to creatinine (jc = ,52, jd = ,0

0 1

).

Calcium and Sodium were not significantly related to any other
physiological measures or to noncompliance, depression, anxiety, or
any Problem Estimation items.

There were no significant relationships

between any of the physiological measures and noncompliance or depres
sion,

The correlation coefficients and levels of significance for

phosphorous and Time 2 STAI-State scale scores were reported earlier.
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Table 6«,

Chi-square tests of significant differences between severity
of anxiety (time 1) and length of time on dialysis«

Severity of Anxiety

Score of Less than 42 on
STAI-State Scale
Score of 42 or More on
STAI-State Scale

Number of Months on Dialysis
Less than 12
12-23
24-48
Over 48

8

6

7

6

6

4

3

4

2

X

= 1.54*

df = 3
II

.05

CHAPTER 4

DISCUSSION

A major achievement of the present study was the establishment
of an empirical data base for systematic investigation of the relation- .
ships among multiple psychological and physiological factors associated
with hemodialysiso

Specifically, this study provided quantitative data

from patients? own judgments (as opposed to psychiatric speculation)
concerning dialysis-related problems,

Moreover, the study provided a

reference point with reasonable samples for further use of the Beck De
pression Inventory and the STAI A-State scale in assessing depression
and anxiety in hemodialysis patients in a limited-care facility«
Finally, this study established correlational information about relation
ships between various objective physiological measures of noncompliance
and psychological;indices of depression, anxiety, and patientsv percep
tions of numerous problems associated with hemodialysis*

Patientsy Perceptions of the Relative Seriousness
of Problems Associated with Hemodialysis
The present study represents the first methodologically sophis
ticated exploration of patients’ perceptions of various stresses atten
dant to chronic h e m o d i a l y s i s A s such, it makes a seminal contribution
to literature in this area*

Quantifying patients’ judgments of problem

seriousness by using the technique of magnitude estimation, rather than
41
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by open-ended or semi-structured clinical interviews such as those em
ployed by Brown et al.
scaleo

(1974) and Foster et al.

(1973), yielded a ratio

Consequently, proportional interpretations of patients? problem

judgments were possible for the first time.

The successful application

of the magnitude estimation technique to problems associated with hemo
dialysis suggests that the method may be useful for investigating prob
lems related to treatments for other chronic illnesses.
Moreover, a clearer understanding of patientsv perceptions of
problems has implications for treatment of and programs for dialysis
patients as well as for training of medical staff.

For example 9 the

fact that inability to travel was judged by patients to be their most
serious problem suggests that efforts should be increased to offer
patients opportunities.for (1 ) transient care in kidney centers away
from home and (2) access to portable, even wearable, dialyzers.

In

this regard the University of Utah's Division of Artificial Organs
pioneered the development of the Wearable Artificial Kidney.

Likewise,

the Home Dialysis Training Center associated with the University of
Utah Medical Center recognized the need for attention to travel issues
even prior to having access to data from the present study.

In the

face of the Food and Drug Administration's reluctance to approve use
of the Wearable Artificial Kidney for other than strictly experimental
purposes, the Home Dialysis Training Center uses its own funds to provide
patients with travel opportunities.

For example, staff and equipment

were made available to dialysis patients on a four-day houseboat vaca
tion to Lake Powell (It's Independence day, 1977).

In addition, medical
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staff who are concerned a b o u t ’patient noncompliance with the treatment
regimen 5 and particularly with dietary instructions

5

should be aware

that even limiting fluid, the problem which patients judged to be the
most serious of items concerning dietary control, was perceived to be
only half as serious as inability to travel.
That patients’ judgments of the relative seriousness of dietary
items were in the low-middle range of the 28 problems assessed may in
dicate patients’ lack of understanding of specific aspects of the
regimen, such as controlling potassium intake.

However, it seems

likely that patients do understand fluid restrictions since they tend
to be emphasized by medical staff.

Data for dietary items seem to in

dicate that patients’ concerns about complying with the medical regimen
per se are greatly out-weighed by worries about profound limitations in
independence, indicated especially by inability to travel and work.

In

deed, it is striking that patients judged limitations in travel, work,
and physical activity and energy to be more serious than items related
to a wide range of physical discomforts, difficulties in dietary con
trol, and social and family problems.
Another clinical implication of these findings is that psycho
therapeutic interventions should emphasize helping patients maintain
involvement in meaningful employment whenever feasible.

For patients

who find continuing work impossible, Sullivan (1972) postulates the
intriguing notion that dialysis itself might be realistically viewed as
"work,” i.e., effort exerted in purposeful activity for several hours
per week.
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Noncompliance
The assumption that increased psychological distress

9

as mani

fest by depression and anxiety 9 would be associated with heightened
noncompliance was not supported by findings in the present study«

In

fact no clear picture of the correlates of noncompliance emerged„
There is a notable lack of significant relationships between objective
measures of noncompliance and (1) depression,

(2) anxiety,

(3) physio

logical indices other than the three components of the noncompliance
measure and (4) all but one Problem Estimation item concerning dietary
control.
It seems reasonable to suggest, however, that variables related
to the severity, length and nature of the patientvs illness, complexity
of the treatment regimen, and quality of interaction with medical staff
may be at least as important as patient psychological distress in ex
plaining and predicting noncompliance.

In planning treatment strategies,

medical staff should be aware that patient noncompliance is not neces
sarily a result of psychological distress as indicated by depression
or anxiety.

Psychological speculations which postulate that noncom

pliance stems from underlying personality difficulties such as passive
aggressiveness are not at odds with notions that compliance results
from obsessive-compulsive concern about following rules and instructions.
On the other hand, noncompliance may reflect patients? lack of under
standing of dietary instructions or attempts at autonomy in the face of
overwhelming restrictions and changes in daily life-style.

Further, it

is probable that the degree to which patients comply with medical
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instructions depends not only on multiple factors
of such factors„
over time.

9

but on the interaction

It is also likely that these influences may fluctuate

There is also the possibility that the medical importance

of noncompliance may vary across patients according to their coping
strategies and characteristics of their illness.

Depression and Anxiety
Findings of the present study illustrate the potential value of
the Beck Depression Inventory for diagnosing clinical depression in
hemodialysis patients.

Beck and Beamesderfer (1974) used a score of 21

on the BDI to identify "pure depressives" for research purposes, while
Mayer (1978) recommends a cut-off score of 13 in screening for depres
sion in a psychiatric population where it is desirable to minimize
false negatives.

However, Schwab at al.

(1966) suggest a cut-off score

of 10 for detecting depression in medical populations.

According to

Schwabvs criteria, then, more than two-thirds of the subjects in the
present study could be classified as clinically depressed at Time 1,
while more than half of the subjects could be so classified at Time

2

.

Although the present study does not include BDI scores from a
normative population for comparison, the findings corroborate those of
Finkelstein et al.

(1976), Wright et al.

(1966), and Isiadinso et al.

(1975) in substantiating significant levels of depression among hemo
dialysis patients.

Unlike the present study, however, those by

Finkelstein et al. and Wright et al. were handicapped by relatively
small sample size; also, Isiadinso et al. failed to report the relevant
psychometric data on which their conclusions were based.

Data from a
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standardized assessment* instrument in the present study of

4 4

dialysis

patients clearly demonstrate that nearly one-fourth of the subjects at
Time 1 and about one-fifth of the subjects at Time 2 could be considered
"pure depressives" according to Beck and Beamesderferfs criteria (1974)«
As expected 5 the results of the present study indicate high
positive intercorrelations between depression and anxiety.
regard, Schwab et al.

In this

(1966) found that anxiety was among four affective

symptoms found to be significantly greater among those medical patients
diagnosed as depressed.
Significant, relationships between BDI scores and problem esti
mation items concerning fatigue, physical discomforts, and less sexual
activity or interest were likewise hypothesized and seem to reflects
patients’ concerns about somatic symptoms common to both depression and
chronic physical illness„
Patients’ perceived loss of body function as measured by their
estimates of daily urinary out-put was shown to be highly significantly
related to severity of depression and anxiety as hypothesized.

These

findings may illustrate, as suggested by Kaplan De Nour (1969) and
Pinney (1976) patients’ concerns about major alterations in physiologi
cal processes and body image.

Medical personnel should note the pos

sibility that patients with kidney disorders which result in no urinary
output might be predisposed toward more severe depression and anxiety
than those patients who retain some urinary function.

It is also pos

sible that patients with no kidney function may have more ancilliary
physical problems than patients with some residual kidney function.
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In spite of high intercorrelations between depression and anx- •
iety and the prominence of clinical depression among subjects in the
present study? findings are marked by a relative lack of anxiety among
hemodialysis patient's.

Other reports of the absence of manifest

anxiety in hemodialysis patients are noted by Shanon et alo (1976)e
Since the means reported by Spielberger et al. (1970) for general
medical/surgical patients are based on hospitalized populations, it is
understandable that means for STAI-State Scale scores in the present
study are somewhat lower than those reported by Spielberger et ale
for medical patients and are more comparable to means for undergrad
uate or high-school studentso
Although mean A-State scale values were relatively low, high
positive correlations between anxiety and numerous Problem Estimation
items suggests that the effects of anxiety are pervasive<,

Anxious

patients judged as serious the majority of problems associated with
hemodialysis whether these problems concern dietary control, energy
disturbance, physical discomforts, threats to independence, or social
and family issues«

It follows that patients who assign relatively high

levels of seriousness across-the-board to most problems associated with
hemodialysis might be expected to manifest fairly high levels of anxiety
at the same time,,
The accurate assessment of depression and anxiety in hemodia
lysis patients has crucial treatment implications„

In a study of length

of survival among 47 hemodialysis patients, Z i a m i k et alo (1977) sug
gest that psychiatric intervention might increase the longevity of
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severely depressed patients*

Sound psychological and psychopharmaco

logical interventions must be based on careful diagnosis of the sever
ity and etiology of depression and anxiety in hemodialysis patients*
The present study clearly indicates the applicability of the Beck De
pression Inventor and the STA1-A State scale in assessing depression
and anxiety in this population*

Physiological Measures
It seems likely that significant correlations among some physio
logical measures,

(e.g* alkaline phosphatase) problem estimation items

and anxiety probably resulted from the large correlation matrix and /do
not reflect real relationships among variables*

Special Problems and Implications
for Future Research
The present study highlights special problems associated with
investigations of clinically ill populations*

Data were collected in

the context of the fragility of patients* health*

For example, the

time required for the data collection process in general and for sub
jects to complete specific instruments often far exceeded that anti
cipated for non-medical populations*
to complete instruments as scheduled*

Patients were frequently too ill
Even with the provision of

clip-boards for writing convenience, some patients were physically un
able to use a pencil due to shunt or fistula complications, even though
they felt well enough to do so*

In these instances, it was necessary

for the principal investigator to record the responses dictated by the
patient*

Data were collected for all subjects during regularly
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scheduled dialysis sessions which addressed the issue of somewhat equal
izing environmental conditions for all respondentso

However$ questions

might be raised about the extent to which subjects' responses were in
fluenced by the stresses inherent in the treatment setting«

The

unpredictability of subjects' health from day to day, as well as the
possibility of patients discontinuing dialysis treatments due to kidney
transplant or death were intervening problems which required flexibility
and sensitivity in the data collection process.

It is assumed that some

of the same difficulties would be present in chronically ill populations
other than hemodialysis patients.

Awareness of patient needs as well as

concerns of the medical staff are essential for successful non-intrusive
data collection with patient populations in the treatment setting.

In

the present study cooperation of the medical staff greatly facilitated
data gathering from patients as well as from daily medical records.
Numerous possibilities for future research are suggested by the
present study.

For example 9 analysis of repeated measures of the prob

lem estimation instrument would, yield information concerning validity
and reliability of the measure as well as stability of patients' percep
tions of the relative seriousness of problems associated with hemo
dialysis.

Likewise? additional measurements over time of noncompliance 9

depression, and anxiety would result in a better understanding of the
extent to which such measures are likely to be stable in hemodialysis
patients.

Repeated measures administered to the same population, to

different populations of hemodialysis patients and to samples of other
chronically ill populations, would give helpful information regarding
the generalizability of the present findings.
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In addition? noncompliance might be investigated in terms of de
gree:

for example, patients might be grouped according to the amount

of weight gain between dialyses; these groups could then be assessed in
terms of severity of depression and anxiety e

Also the degree of dif

ferences between blood chemistry values for this population and stan
dard laboratory "normal" values for hemodialysis patients might be
exploredo
Finally 9 since diagnosis of depression in hemodialysis patients
is complicated by the ubiquity of somatic symptoms associated with both
depression and chronic physical illness, further study might focus oh
differentiating truly clinically depressed patients from those with
somatic symptoms secondary to their physical illness.
In summary, this study provides a credible model for further
investigation of the complex constellation of psychological and physio
logical factors associated with hemodialysis in relation to patient
noncompliance with medical instructions.
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APPENDIX A-

DIALYSIS FOUNDATION OF SOUTHERN ARIZONA, INC
2504 EAST ELM STREET * TUCSON * ARIZONA * 85716 * * * * * PHONE (6
(602)
0 2 )8881-4463
8 1 -4 4 6 3

July 21, 1977

Ms. Colleen West
3546 N. Treat Avenue
Tucson, Arizona 85716
Dear Colleen:
At i&July .19, 1977, meeting the Medical Staff agreed to accept
your research proposal as revised conditional on its monitoring by
Renata Bassett, our Social Worker, to insure that the interests of the
Artificial Kidney Center and its patients are represented.
We wish you the best of luck in your project.
Siggerely,

Neil SnrLthline, M:D
Medical Director
NS:jt
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APPENDIX B
SUBJECT'S CONSENT FORM
As a graduate student in clinical psychology at the University of Arizona, I am
studying some of the problems experienced by dialysis patients. I have been given
permission by the Medical Staff of the Artificial Kidney Center to ask whether you
would be willing to participate in the study.
I will be working on this project during the summer and fall of this year (1977)«
I will meet three times during regular dialysis sessions with each patient who decides
to participate. During these three meetings, which will each last about one hour, each
patient who participates in the study will complete three brief questionnaires. The
information asked for in these questionnaires concerns various problems associated
with dialysis. These meetings will be once a month.
Some of the information needed for this study is contained in patient records at
the Artificial Kidney Center. I am asking each patient who participates in the study
to give me permission to review their patient records. If you decide to participate,
the information from your records and from the questionnaires will be kept strictly
confidential. Only I will have access to your name. All data will subsequently be
coded using a subject number rather than your name.
This study has been approved by the Department of Psychology and by the Human
Subjects Committee of the University of Arizona, as well as by the Medical Staff of
the Artificial Kidney Center. Those who participate in the study will be contributing
to a better understanding of problems facing dialysis patients.
Participation in the study is purely voluntary. If you decide not to participate,
your decision will in no way affect the treatment you receive at the Artificial Kidney
Center, your relationship with your doctor, or your access to hemodialysis as before.
If you have questions you would like to ask, please feel free to call me at .the'
telephone number listed below.
Thank you very much for your time,
Colleen M. West *
Graduate Student
Department of Psychology
University of Arizona
Telephone: 881-1913

I have read the above information, and I understand the nature of the study. I
wish to participate in the study, and I agree to the conditions stated above. I consent
to give Colleen M. West, graduate student in clinical psychology at the University of
Arizona, access to that information in my records at the Artificial Kidney Center which
is relevant to the study.
I understand that there are no direct benefits to me for participating in the study.
The only benefits are indirect and consist of contributing to knowledge about problems
experienced by dialysis patients. I understand that I am free to withdraw from the
study at any time without incurring any ill will or affecting my medical care.
Patient's Signature____________________________
Bate
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I have carefully explained to the subject the nature of the above project, I
certify that to the best of my knowledge the subject signing this consent fora under
stands clearly the nature, demands, benefits and risks involved in participating in this
studyo A medical problem or language or educational barrier has not precluded a clear
understanding of his or her involvement in this project0
Investigator's Signature^_____ ________ __________ ________
Bate
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APPENDIX C
Nosaes^
Dates

m oB im ^TIMATION

INSTBUCTSDHSs
Attached is a list of problems

eight b© having as a dialysis patient« Ton

are asked to show hm? serious the problems

oogs

to you by assigning ambers to the&o

One m y of doing this would be to consider the first problem on the list and assign
it any number that seems appropriateo Write the number on the line next to the
problemo

Then assign a number to each remaining problem so that the number tells

how serious the problem seems to you right now compared with the other problems 0
For exampleg if you assigned the number ”100" to the first problem* and if the
second problem listed seems twice as serious to you as the first problem* then you
would assign the number ”200” (a.number twice as large as ”100") to the second
problemo Or if the second problem seems half as serious to you as the first problem*
then you would assign the number ”50” (a umber half as large as ”100”) to the
second problemo Write the number for each problem on the line next to the problem*
PLEASE DO NOT ASSIGN ZERO OR NEGATIVE NUMBERS TO ANY PROBLEM0 If a problem
does not seem at all serious t® you right now* simply assign it a very low number0
Use any numbers (other than aero or negative numbers) that you wish*

Try to make

each number match the seriousness of the problem as you see it right now*

PROBLEMS
Not having enough tiao for other things because of dialysis
Limiting the mount of fluid I drink
Physical discomforts (such as muscle cramps e headachesp dissiness9
and nausea)
Feeling tired much of the time,, especially after dialysis
Losing income and adding eeetra expenses related to my illness
limiting the amount and kinds of food 1 eat
Cutting down on some of my favorite pastimes
Being dependent on a machine and ©n the medical staff
Difficulty in discussing my illness
limiting the amount of salty foods I eat
Participating less in social activities
Inability to concentrate very well for long periods of time
Difficulty in swallowing medicine with a small amount of fluid
limiting the amount of hlgh-potassium foods I eat (such as certain
fruitso milk products„ and meat)
Embarrassment about changes in my physical appearance (such as
skin coloro weight0 needle marksD shunt or fistula)
Inability to work the way I used to
Side~effects from my medication
Being less physically active
Not spending the time that I would like with my family
Inability to travel very far from a kidney center
Eating the right amount of protein
Less seszual activity or less interest in sezaaal activity
£5y spouse®s or family®s difficulty in accepting my illness
Being bored during dialysis
tarrying about the uncertain state of my health
The change in my responsibilities or my spouse ®s responsibilities
in the family
Concern about getting a transplant
Being treated like an invalid when I cm being dialysed9 and being
expected to function like a well person at other times
Other*
(If you wish0 write in any other problem that you think shoujH be
included in the list and assign a number to ito)

APPENDIX D

LOGARITHMIC TRANSFORMATION PROCEDURE
IN MAGNITUDE ESTIMATION

Step 1 :

A measure of subjective magnitude for every item on the Prob
lem Estimation instrument was obtained from each subject.

Step 2

Each response was converted to its logarithm to normalize and
make some uniformity among different moduli used by various
subjects.

Step 3

A mean of the logarithms of each response made by each subject
was obtained.

This value is the logarithm of the geometric

mean log response of the subject's responses to each item or
the individual mean log response.
Step 4

The mean of all responses to all items in the Problem Estima
tion instrument for all subjects was determined.

This value

is the logarithmic value of the grand mean or the grand mean
log response.
Step 5 :

The value obtained in step 4, the grand mean log response, was
subtracted from each of the individual mean log responses ob
tained in Step 3.

Step

6

The value obtained in step five, the individual mean log re
sponse minus the grand mean log response, was added to the
logarithm of each item for each subject which was obtained in
Step 2.

57
iStep 7° . A total of the values obtained in Step
each item was obtained»

6

across subjects for

This total was divided by the number

of subjects.to obtain the transformed mean log response across
subjects for each item.
Step

8

:

The mean transformed log response for each item was converted
to its antilog»

Step 9:

The values obtained in Step

8

were ordered to represent a

ratio scale of patients* perceptions of the relative serious
ness of various problems associated with hemodialysis„

APPENDIX E
BECK INVENTORY
Name ____________________________________________

Code Number

Date
Instructions: Each of the following items contains a group of statements„
For each item, place a check mark by the statement that best describes the
way you feel today* You may check more than one statement for each item if
you strongly feel that more than one statement applies*
I* ____ I
I
_ _ I
I

do not feel sad
feel sad
am sad all the time and I can't snap out of it
am so sad or unhappy that I can't stand it

2, ____

Iam not particularly discouraged about the future
I feel discouraged about the future
I feel I have nothing to look forward to
___ Ifeel that the future is hopeless and that things

cannot improve

3* ____ I do not feel like a failure
I feel I have failed more than the average person
__ As I look back on my life, all I can see is a lot of
I feel I am a complete failure as a person
4. ____ I get as much satisfaction out of things as Iused to
‘
I don't enjoy things the way I used to
I don't get real satisfaction out of anything anymore
____ Iam dissatisfied or bored with everything
5*_____ I don't feel particularly
_ _ I feel guilty a good part
___ I feel quite guilty most
I feel guilty all of the

guilty
of the time
of the time
time

6* ____ I don't feel I am being punished
_ _ _ I feel I may be punished
I expect to be punished
_ _ I feel I am being punished
7*_____ I don't feel disappointed in myself
I am disappointed in myself
I am disgusted with myself
_ _ I hate myself
8* ____

I don't feel I am any worse than anybody else
I am critical of myself for my weaknesses or mistakes
_ _ I blame myself all the time for my faults
____ I blame myself for everything badthat
happens

failures
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2
I
I
I
I

don’t have any thoughts of killing myself
have thoughts of killing myself $, but I would not carry then out
would like to kill myself
would kill myself if I had the chance

I
I
I
I

don’t cry anymore than usual
cry more now than I used to
cry all the time now
used to be able to cry, but now I can’t cry even though I want to

I
I
I
I

am no more irritated now than I ever am
get annoyed or irritated more easily than I used to
feel irritated all the time now
don’t get irritated at all by the things that used to irritate me

I
I
I
I

have not lost interest in other people
am less interested in other people than I used to be
have lost most of my interest in other people
have lost all of my interest in other people

I
I
I
I

make decisions about as well as I ever could
put off making decisions more than I used to
have greater difficulty in making decisions than before
can't make decisions at all anymore

I don’t feel I lookany worse than
I used to
I am worried that I am looking
old orunattractive
.1 feel that there are permanent changes in my appearance that make me
look unattractive
I believe that I look ugly
I can work about as well as before
It takes an extra effort to get started at doing something
I have to push myself very hard to do anything
I can’t do any work at all
I can sleep as well as usual
I don’t sleep as well as I used to
I wake up 1-2 hours earlier than usual andfind it hard to get back to sleep
I wake up several hours earlier than I usedto and cannotget back tosleep
I
I
I
I

don’t get more tired than usual ,
get tired more easily than I used to
get tired from doing almost anything
am too tired to do anything

My appetite is no worse than usual
My appetite is not as good as it used to be
My appetite is much worse now
I have no appetite at all anymore
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3
1
I
I
I

haven’t lost much weight, if any, lately
have lost more than 5 pounds
have lost more than 10 pounds
have lost more than 15 pounds

I am no more worried about my health than usual
I am worried about physical problems such as aches and pains; or
upset stomach; or constipation
I am very worried about physical problems and it’s hard to think of much else
I am so worried about my physical problems, that I cannot think about
anything else
X
X
X
X

have not noticed any recent change in my interest in sex
am less interested in sex than X used to be
am much less interested in sex now
have lost interest in sex completely

/
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APPENDIX F
SELF-EVALUATION QUESTIONNAIRE

Developed by C. D. Spielberger, R. L. Gorsuch and R. Lushene
STAI FORM X-1

NAM E

:--------------------------------

DATE_______ _

DIRECTIONS: A number of statements which people have
used to describe themselves are given below. Read each state
ment and then blacken in the appropriate circle to the right of
the statement to indicate how you feel right now, that is, at
this moment. There are no right or wrong answers. Do not
spend too much time on any one statement but give the answer
which seems to describe your present feelings best.

8
§
1
5

I
1
§

I
I
©

8
I

2c I feel calm

CD

©

©

©

2. I feel secure ___

©

©

©

3c I am tense_____

©

©

©

©

©

©

©

4. I am regretful —
5e I fee! at ea se___

©

©

©

©

6c I feel upset ____

©

©

©

©

7c I am presently worrying over possible misfortunes .

©

©

©

©

©

©

©

©

©

©

©

©

10. I feel comfortable------------------------------- ---------- -

©

©

©

©

11. I feel self-confident ....................................................

©

©

©

©

12. I feel nervous ____ .....------- -------------- --------------

©

©

©

©

.. ,

©

©

©

©

....

©

©

©

©

©

©

©

©

©

©

©

©

17. I am worried-------

©

©

©

©

18. I feel over-excited and “rattled”

©

©

©

©

8. I feel rested________________________________

....

8. I feel ^Knxioiis

IB. I am jittery------------ .....----------14. I feel “high strung”

....---------

15. I am relaxed_____
16. I feel content ___

....

19. I feel joyful_______ _—-----------

...

©

©

©

©

20. I feel pleasant...— -----------------

...

©

©

©

©
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