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ABSTRACT
•

Th'e mcasurement of compliancc' is essential in clinica,:L

trials to assess the efficacy and side ~ff~cts of
, , '" .

, ,

treatment. Multiplo methods of measuring oompliance

and s~veral~dict~rs of it a~e recognized. However,
, . ,

(., . "

nopcompliance has been der. ined u;;ing arbitrary "cutting"

pOi'nts" on scales, measuring compliance. Such' "cuttin'g

pOi~ts'" sho\fid be validf\,ted a8j90inst an externaf
"'to ,

measurement.

In the Study, of Recent Recurrent Presumed Cerebral

Emboli, multiple meaS~rements aff~cted by the drugs
"

(Which are meant to prevent' such events.l are, avallabl:e
, ,

I .... • .

on multiple occaSions in the same sUbjects. This thesis
~';, ., '

exp~ores ways in which one,can ~sseBS the extent to which

,these measurements 'agree as indices of the intake or.

"

./

I

those drugs. Further~dre" it expl,ores how such niea~~re-

ments can be validated against ~n external measurement, the
, '

outcome desired (i.e. the control,of cerebral emboli ),
, .

in order to choose a valid'''cutting point" tO,define
1 ' . ' . ,
compliance and non-compliance.' Finally, it suggests

, . ' :) ,

methodologies to predl'ct whether a s\lbject will be

~ compliant or non-compliant and to study whether' 'compliance

11i
•

;

, ~

;··· ..r.



is .£1 constant characteristic. of certain subjects or
(

varies through time, being affected by time or various. .'

/
, •

events in th~ course. of therapy.

proposes a methodology to obtain

ThUS, this thesis
. "

a valid index of

----~--~

•

. i

compliance which Wil~ predict outcomes and ~ methodology

to study the factors Which'p~edict such compliance.
J

•

c'

\

•

"'-; .

•

•

'" ~.'

.c.

J '\ '

iv

f'.

..



( ,

,.
. (

ACKNOWLEDGEMENTS

The author wishes to express his thanks to Professors

,Gent, Sackett and. Anderson for their encouragement,
and assistance in the prepar,ation of this thesis,

Dr. S.V. Kasl for his insight and constructive
\

, ,
criticism and Mrs. M. Jackson for her patience and

skllf.ul typing.

. "

"

\

'.
, (

\

,

...

v

,

\



, ....

( ' .. ' ,." ..
CONTENTS

INTRODUCTION

The R.II.P~C.E. Study
Objectives of the tJ.tudy of Compliance in the H.R.P.C.E.
<$ Study

THE IMPORTANCE OF THE ~lEASUREMENT OF COi'IPLIANCE

• THE OPEllATIONAL DElFINITION OF COMPLIANCE " \

,

..
1

'. ". .

,-"",',
-::' ",'.

',:

METHODS OF MEAtJUREMENT OF COMPLIANCE '

PREDICTORS OF COMPLIANCE

InterView of Patient
Interview of'Physioian or Other Health P;ofessional.
Dispensing of i'ledica'tion 0 '_
Pill Counts , /
Measurement of Drug tir ~arker
OutcOr.lC . ,
Predictor of Outcome
Conolusion
'.
The Patlrent

.,; Sum:nary )

The Illness
"I. . Summary •The Therapist /

Summary·
The Therapeutic Regimen

Summary
~, Conolusion "

i

I) LIlHTATIONS OF T~1E DATA SET 'IN THE R.R.P.C.E. STUDY

MEASUREMENT OF COI,jPLIANCE IN THE R.R.P.C.E; tjTUEl.Y
J ~ 1

Dropouts
Reporte~ Other ~edic~tion
Pill Counts
Blood LeveLs of Salioylate and Sulfinpyrazone
Serum Urio Acid
Platelet Tests
Coll~gen Aggregation

vi



, .

G' . .
, Platelet Jld hl'(l i veness,
Template Bleeding Time,
Platelet Survival Studies

""~OUTCOME"MEtisuHEr'lEN'fS ni THE RoRoPoCoEo STUDY,
~ <~

METHODOLOGY 'OF',ANALYSIS

I ,
General Strategy .
Thd Parametri6 Approaoi to Analysis
The ~on-Faramettic Approach to Analysis

IoiETHODOLOGY OF 4NALYZ ,~G AGHEE1-:ENT 1IMONG ~'I)E "vARIOUS
NE1I,sUHE;,; Cf' COI'ii'LIANCt; ~. ,

The pal?ametr16'l,p~roaCh~to Analysis
The Non-Parametric,Approaeh

THE ~lETHODOLCGY OF ANALYSIS TO' OBTAIN 11 CLINICALLY
MEANINGFUL IJEI·'INITIClj OF COI'lfLIJl!,C~

.,

. .
Advantages. '
Effect' of Duration of Therapy .
The Parametri c Approae,h to Analys'i-s ."

The i\ruslyll-Wallis orie-Way",nalYfll.s of
, The Use or Two-.lay Tables . "

Stratification

Variance
•

PREDICTION .OF .,COHPLIMICE \

•

/
/

Combined Effects
Analysis
Analysing'for

'JSUMMAHY

APPENDICES

BhLIOGRAPIIY,

Defini~ion of qompliance
Statement of Hypotheses
Definitions
Methodology of
Methodology of

vii
/



.' Table' I

Table II

,-

Table III

Appendix I

Table IV

,
Grap~ I

Graph II
..

'-'-
Table V

Table VI

Table VII

_ f!.ppendix II

. .

"

I

APPENDICES

Methods of Measurement of Compliance

Methods of Measurement of Compliance in

the R.R.P.C.E. Study
,...j' ,

Factors AffectIng 'Compliance

Sample Calculation of Pill Count

Comparisons to be Plotted and Tested by

Parametric Techniques

.' Reationship of Fall,in Serum Uric Acid to

Pill Counts

Pill Counts on First, Second and Third

Fbllow-up Visits

Comparisons to be Tes~ed by Non-Parametric

Techniques,

'Comparison of Pill Counts and Changes in

Serum Uric Acid as 'Indices of Compliance

in the Patients Receiving Sultinpyrazone

Alone

Two'-Way Table I Effect of Compliance to the

. Extent of 75%+ of Prescribed Sulf inpyra one

on Attack Rates at First Follow-up Visit

Sample Calculation of Application of

Kruskal-Wallis one~Way Analysis of Variance

viii

..



INTROOOCTION

\
The R.R.p.e.E. Study

, .

,

The purpose of this study is to detennine whether sulfinpyrazone I

acetylsalicylic acid or combinations of these drugs which suppress

platelet adhesiveness are effective in si8J1ifica.ntly reducing the

number of transient ischemic attacks, and if,so, preventing strokes

or increasinG life expectancy.

The design is essentially a between-patient, double-blind study to

'assess thO' efficacy of these drugs. It employs a factorial arran"ement

in which patients are allocated to one of four treatments, placebG',

acetylsalicylic acla, sulfinpyrazone, or acetylsalicyclic acid ~ld,sul-

finpyrazone according to a prescribed randomized arrangement.

Extensive 'clinical assessments are, available at the initial visit, at

intervals, and at exit from the study. Laboratory in,vestigations arl'

used to monitor the effects of the druGS on pldtelet reactivity.,

These are the platelet collagen and epinephrine aggregation. reactions \

platelet glass adhesiveness and platelet turnover studies in some caS{!s.

In addition,other measures relevant to patients' compliance with, .
the thera'peutic regimen have been included: record of dropouts, patier,ts'

" 'c, J
reports of intake of other medications and pill counts (1).

,



•

Objectives of the Study of Compliance in the R.R.P.C.E: Study
, ,

•

)

The opjectives, of this thesis are:

1. to'~tudy the, extent, to which the various measurements of compliance

employed in the R.R~P.C.E. Study agree;

i. to attempt to derive a c~inically meaningful operational definition

of compliance in this study based on, the ability ?f,me<isurements of

compliance to predict outcome';

2

,3. to study the determinants of compliance in the'setting of the R.R.P.C.E.

Study.

This paper will deal with'the followin~.issue~:

1. the importance of the measurement of compliance;

ii. the need 'for an operational definition of compliance which i~
.. ,

clinically meaningful;
, ~

iii. a review of the cu~nt methods of measuring compliance;

iv. a review of the currently accepted'predictors of ~omplia~cei

v. limitations of the data set

vi. the methods of measurement

the R.R.P.C.E.'Study;

,vii. the methodo19gy of ana:lyzing'the. agreement among the measfu.ements: .
. ," ~

'of compliance employed in the~R.R.p.C.E. Study~

, .
viii. ,the methodology of obtaining a clinically meaningful definition. . . ..,. ...

of compliance in the R.R.P.C.E. Study;

ix. tHe ~ethodology of determining the predictors of compliance in the
•

R.R.P.C.E. Study•

.
~

, . " '



'.
TIlE DIPORTANCE- OF- TIlE !ID\SUREMENT OF COMPLIAN::E

•
Compliance may be defined as the measurement of con,gruence between a

therapeut'ic, intent and the action'of a J18tient. A patien~ falls ill,

is advised to undertake Ii series of manoeuvres by his physician and

follows these manoeuvres to a varying extent. He may be asked to restrict,

some of his activities,. to partake in others, to follow a diet, and finally

to take medication. The patient may follow -sane or all of this advice., Cc· . .
In this study, the patient is advised to take med:l:cations four -times a '

day. Various indices of compliance will be utilized to determihe to

what extent he follows that advice. '

Insofar as this study is a subset of a controlled clinical,trial, the major.,

/) ..

, importance or compliance relates to t!'le, results of that trial. If sufficient

"patients fail to take a, sufficiCl;lt amount of the medication', the medication

may be deemed to be without efficacy when indeed it might have' proven,

effica ious if tak:~ (2,3,4,5). In addition, the frequency of sid,e effects

be grossly underestimat,ed if patients were failing to take the

medication and this were not detected.

, ,

However, compliance is obviously essential for a therapeutic result to'

be seen in any clinical situation. Moreover, although of lesser concern,
-, '

-
noncompliance results in stockpiling of potentially ,dangerous drugs in

patients' homes and in needless expense;

,

"

.r

.'

j



THE OPERATIONAL DEFINITION OF COMPLIANCE

The literature contains many studies dealing with compliance which

have produced confusing and often conflicting results. The rates

at which patients are stated to comply with their medication vary. .

widely. .Part of this variation is related to the different

populations studied, their diseases, their therapists, and the

therapeutic manoeuvre employed. However, in addition, different

operational definitions of compliance also result· in different rates.

Multip~e methodologies of studying med~cation intake have been

employed. Then, convenient values which arise from. these measurements

have been chosen as division points to' decide whether the patient

4 , i

depend bn, the effects of such deviation. Pill-taking is not an end '

I

The operational definition of compliance should not be an arbitrary

one.' The extent of deviation from a regimen which is tolerable should

~ is compliant or noncomp,liant. Insofar as such a decision remains

arbitrary, differen~ authors' choose different decision points and

observe widely varying rates of compliance.
,

..
in itself • It is ,meant tD be a. means by which one can achieve a

, '

!

specific goal,' either the prevention of a disease or the attainment

,of improved health. Accord,ingly, compliance would be most ap-
'.', .

propriately defined as congruence between the prescribed intent and

the action of the patient to such an extent that the desired'therapeutic

results would be seen. This definiticm gives clinical mean~ to the

r .~



,

,
concept of compliance and allows one to assess the validity of any

definition of compliance as a predic~or of a clinical .outcome.
(

Thus defined, il measurement of compliance become~ a test wltich is

predictive of a therapeutic result. Such an index is useful to a

5

physician as an aid to dec~ding.~pon the correct·dosag~ of a'
.

.medication to presoribe. Physicians have been demonstrated to be

"unable to .predict 'which patients will comply or to what· e.«tent they.. , . I· .
will compay ,withp pr~scribed regimen (2,6,7,8,~,IOill,12).

Accordingly, currently, a physician ~st prescribe a dose, which is
,

sufficiently greater than the minimal effective dose so that a

:/'

" .
~herapeutic result will .be seen in noncompliers and yet not excessively

safety with regards to the <:!rog, for exarnple,.withpenicillin.

However, with drugs h.aving a. relative~ narrow: margin of safety, this

in excess of

This may not

the th~rapeutic dose lest toxicity result in compliers.

r+be a pro~lem in ~ases where there is a wide margin of
. I

may be an exceedingly

or anti-convulsants.

patient is ingesting

hazardous practice, for example, with digitalis
, '.J

Thus, a measUrement that indicates ·that 'the
{ . .'~ ---:', .

a suffJ:cJ:ent amount of the medicahon to achieve
,

a desired therapeutic result would be most useful.
~~ -

METHODS OF MEASURENENT OF COMPLIANC§

I·

.,
,/

Multiple ways of measuring compliance have been attempteg. These'

are summarized in Table I.

" .
..
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Interview of Patient,

, ..
Asking the patient directly concerning his comPliance with medication'

, "

is a relatively simple way.of obtaining informati,pn. Moreover, it

allows one to determine relatively easily the exact pattern of missed
•

medication and the patient's perception of its cause.

Several studies employin!} this technique have been fruJ.tful concerning

"patients' stated reasons.for not taking the medication. Two studies

concernecf' acute illness in children•. Mohler .ct al (13) found· that

the commonest reasons for not completing a, course o~prescribed

penicillin, were th~t the p~tient felt well, 'or the parent was JarelJ!!Ss'. .

or ha'd ins~ficient money. Francis (14) found that if the patient IS' .
I ....

expectations of a visit to'an Emergency Room. were unmet, compliance

was less likely to occur.

, .

Of more reievance to this study are two studies de~g with chronic_.
disease in adults. BotQ .of these dealt with P.A~S. in tuberculosis.

,
Luntz (15) found that patients stated thatP.A.S. was unpleasant,

that they ran out of a supply of medicine, that there was staining of

underclothing or ~inenj that Iofith.tim~Or the belief th~t t~ey were

cured, they tended to decrease their medicatio~, and finally that some

patients were simply uncooperative. On the other hand, a study in
. ,

Madras (16) revealed that few patients would give a spontaneous reason

for their lapse. However, a very few did have minor side effects, some

•

,>.
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