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ABSTRACT

The measurement of compliance is essential in clinieai_
trials to assess the ef{}caey and side erfecte of |
treatﬁent. Multiple methods of meesuring 00mpliance
and several pr dlctors of it are recognized However,
noncompliance has been defined using arbitrary "cutting‘
points" on- scales.measuring compliance. Such- “cutting
polnts“ Shodﬁd be valida&sd a&einst an external

measurement.

S . N ) i - A J
In the Study of Recent Recurrent Presumed Cerebral ' |
Emboli, multiple meaSurements affected by the drugs

(ﬂhich are meant to prevent such events) are available'

on multiple occaslqns in the same subjecte. This thesis

: expleres ways in wh;ch:one,can AsSBess the extent to which .

.

.these measurementS'aéree as'in@icee of the intake of

those drugs. Furthergdre;-it explores how sﬁeh measure- .
menes can be validated again8£ eh external meaeuremeﬂt, the
oufeeme,desired.(i.e. the control. of cerebral embql} ).

in order to choose a valid "cutting ﬁeint" to define
coﬁpliande and'non-ccmpliance. Finally, 1t euggests
methpdologies to predict whether a sybject will be

-t

compliant or‘non-compliant and to study'uhether‘compliance
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is a Constant characteristic. of certain subjects or

vartes through time, boing‘gfrected by time or various

events in the course of fherapy. Thus, this thesis

proposés a methodology to obtaln a valid 1ndex.of

compliance which-wil} predict outcomés'and a methodology

to study the factors which' predict such oompliance.
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INTRODUCTION

[ . [}

The R.R.P.G.E. Study

The'purposo.of this study is to determine whether sulfinpyrazone,
‘acetylsalicylic acid or combinations of these drugs which suppresé
- platelet adhesiveness are effective in signific&nily reducing the
number of ﬁransient ischemic attacks, and if[so, preventing stﬂpkos

. or increasing life expectancy.

The design is essentially 8 between-patient, double-blind study {p
"assess the efficacy of these drugs. It employs a factorial arraﬂgcment
in which patients are allocated to'one of four treatments, placeb&,
acetyls;licylié acld, sulfinpyrazone, or acetylsalicyclic acid athSul-

finpyrazone according to a preseribed randomich'arrangemcnt.

Exténsive’clinical assessments are.ava;lablerat the initial visit; ét
iﬁiervals, and at exit ffom the study. Laboratory investigations ar@
used io monitbr‘the effects of the drugs on pldtelet reactivity. I
These are the plateiet collagen and epinephrine aggregation.reactionsé
platelet glass adhesiveness and platelet tirnover studies in séme casés.'
In addition, other measures relevant to patients' compliance with .

the therapeutic regimen have been included: record of dropouts; patients'

J

reports of intake of other medications and pill counts (1).




Objectivoo of the Study of Complianee in the R.ﬁ.P.C.E.'Study

’ 'The objectives of this-theeis ares

1. to- study the extent to which the varlous measurements of compliance
employed in the R R.P,C. E. Study agree; oo

2. to attempt to derive a cllnlcally meanlngful operational deflnitlon : ’ -
of compllance in this study based on the ab1lity of .meagurements of
compllance to predlct outcome, ,

_3. to study the determinants of compllance in the: settlng of the R.R.P.C. E. -
Study. '

-

ThlS paper will deal with’ the followlng issues:
4. the 1mportance of the measurement of compllance,

ii. the need for an cperational. deflnltlon of compllance which ig

cllnlcally meaningful;
iii. a review of the curment methods of méasurimg-complianée; ‘
iv, a reyiew of the currently aecepted'prediotors.of Qompliepce;
v. limitations of the data set avdilablé in £he R.Rf?.c.E. Study; - .
vi. the methods of measutement of compiience and ootéfmee émplSyed in

"the R.R.P.C.E. Study; | I T
vii. the methodology of anaiyzing-td& agreemené dmong mhe measdremeqts:‘

‘of compliance employed in the R.R.P. C E. Study#

“viii. the methodology of obtalnlng a cllnlcally meanlngful deflnltlon

r

&

of compllance in the R.R P.C.E. Study,

ix. the methodology of determlnlng the predlctors of compllance in the

LR Y g‘
R.R.P.C. E. Study.

L
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THE TMPORTANGE: OF THE MFASUREMENT OF COMPLIANGE

-

Campliance may be defined as the meaéﬁrement of congruence.between'a
tﬁefapcuﬁic_intent and the gctionwa a patient. A patient falls iil,

is adviged to undertakecd series of manoeuvres by his physician and

follawé these manoegvéeé to a varying extent. He may be asked to restridt-
some of his'activifiesr torpartake in others, to follow a diet,‘hnd finally
to take medication. HThe‘patient‘may follow -some or all of this advice.

In this study, t;; patient is adviséd to take medications fou¥'times'a

day. Various indices of compliance will berutilizéd to determine ta

what exﬁent he folléws that advice. -

."‘

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

. importance of compllance relates to the results of that trial. If sufficient
'patlents fail to take a sufflclent amount of the medlcation, the medicatlon
may be deemed to be without efficacy when 1ndeed it mlght have proven

efficagious if takén (2,3,4/5). In Hddition,'tﬁé fréquency of side effects

be grossly underestimated 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;r
noncompliance results in stockpiling of potentially'dangerous'arugs in

patients' homes and in needless expense. o o .

3



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

THE OPERATIONAL DEFINITICN OF COMPLIAﬁCE

The literature contains many studies dealiﬁé-with compliance which
have produced confuéing and often conflicting results. The rates
Ftwhich patients are stated to comply with their medication vary
widely. Part of this variation is }elated to the différent
populations s£udié&, their diseases, their fherap%sts, and the
therapeutic manoeuvre employed. However, in addition, different
operatidnal definitions of compliance also fesult-iﬁ diffe;ent rates.
Multiple méthodologies of studying medication intake have been
employedf Then, convenienﬁ‘values which arise from these measurements
have been choseg as d;vision ﬁdints to decide whe@her tﬁe patient.

is compliant or noncompliant. Insofar as such a decision remains
arbitrary, different authofé'chobse different decision points and
observe widely var&ing rates of compliance. o . ' o
The operational definition of c0mp1i$née should not be an arbitfhry

depend on the effects of such deviation. Pill-taking is not an end’

in itself. It isimgaht to be a.means by which one can achieve a

lspecific goal, either the prevention of a disease or the attainment

of improved health. Accprd;nély, 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 definition gives clinical meaning to the

L

!
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concept of compliance and allows one to assess the validity of any o
_ o ) . . o )
definition of compliance as a predictor of a clinical -outcome. - ' - -

?hus defined, & measurement of compliéncé bécome; a test which is
prediciiVe Qf a therépeutic result. Sucﬁ an index is‘useful'to a
phjsician as an aid to dec@ding.upon the éd}rect:dosage of a
.medication to presgribe. Physiciéns have been demonstrated to be
g}laple to predict which patients will co\mIﬁy or to what extent they
will comply with p p£escribed regimeﬁ (2,6,7;8;9,10311,12).
Accordingly, currently, é physician must prescribe a dose‘which is
_sufficieqtl& greater than the minigél‘effective dose‘so that a
“therapeutic result will be seen in noncodpliers and yet not excessively
in excess of the therapeutic dose lest toxicity :esult in cpmplier;; ,j
" This may not be‘gfbrobiem in gases where tﬁéré ié a wide.ma£éin of
" )

safety with regards to the drug, for example, with penicillin. '

However, with drugs hpving'a‘relativeiy ﬁarrow{margin of safeﬁ&, this

may be an exceedingly hazardous practiée,.for‘examp}e, Eith digitalis

or anti-convulsants. Thus, & measurement that;indicéﬁes-thatgthe

patient is ingesting a sufficient amount of the medication to achieve

5

& desired therapeutic resulﬂnwould be most useful. " :
. B - ’ . .

" METHODS OF MEASUREMENT OF COMPLIANGE

rd
t

Multiple ways of measuring compliance have been attempted. These -

are summarized in Table I. e

wo o4
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Interview of Patient

- . - \ B . '
Asking the patient directly concerning his compliance with medication '
- , : ,
is a relatively simple way.of obtaining informatipn. Moreover, it

allows one to determine relatively ecasily the exact pattern‘of missed

o
L

medication and the patient's perception of its cause. N o

' Several studies employipg this technique ﬁave been fruitful-eoncerning
_’patients' stated reesons_for not takiné the medication. Twolstudies
concerneJ'aeute illness.in children. -Mehler_pt ai(lB) found. that

the commonest reesons.for nof completing'a course of prescribed
pc.nlclllln were that the patlent felt well, or the parent was c‘are]ﬂss

or had %nsufflcient money. Franci5 (14) found that if the pa£;ent 's

.

expectations of a visii to’an Emergency Room.were unmet, compliance
1 ) w

was less likely to occur.

Of more relevance to this study are two studies dealing wlth chronlc
disease in adults. Both of these dealt with P.A.S. in tuberculosis.
Luntz (is)found that patients stated that'P.A.S. was unpleasant,

that they ran out of a supply of medicine, that there was staining of
underclothing or linen, that with-time,or the belief ;hat they were
cured they tended to decreaae thelr medlcatlon, and frnally that some
patlents were 31mply uncooperatlve. On the other hand, a study in

¢
. Madras(lé)revealed that few patients would give a spontaneous reason

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



complained of‘hunger, some related minor unasseclated éomplaints and *
‘some put forward religious reasons such és fast days or inauspicious
days fof'drug—taking. ‘Nevertheless, gven on problng, many offered
no explanation.: Accordlngly, it is pérhaps not surprlslng that .
relatively few‘studieszhave_relied on patients to provide reasons
for théir lapses im drug-taking, Authors have tended td’concénﬁrate
on more objective'methods of obtaining measurements.which might'l

predict such behaviqyr.' )

Tﬁe main‘disadvényage of obtaining inform tion concerning compliance
directly from fhe patient is that such an gpproach involves all the
proﬁlems of interviewing so thatithe resu;ts-aré'affected by the
interviewer, the types of questions askeq: éhe setting, the patient's

memory, and the motivation of the patient (e.g. fear of the doctor,

.desire to please). Accordingly, in comparison with pill counts or
i L
direct measuremeﬁts of the drug in the -blood or excreta, this method

tends to be a relatively insehsitive one to detect'nohcompliance

(12,17,18,19,20,21,22,23).

Interview of Physicianh or Other Health Profe;siénal
Iﬁteggiewing_of a physician or other health professional.ﬁho is
‘invoived in the care of a pﬁtient is perhaps the simplest‘#ay of
obtalnlng an 1ndex of compllance., However, thls methodology has_

proven to be extremely inaccurate (2 6 ,7,8,9,10,11,12).

~
’ L]
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Dispenging of Médication o o . - . , -

Detéfmining wﬁether the patient obtaiﬁs dispensed medication remains

.8 relatively simple Qaylof ob£aining a measure of compiiance. If

k the patiegt does not obtain the medication'aﬁ a study pharmacy, ohe

. theq;assumes that he did not consume the medication. Hoﬁever,'if

. ‘the patient lknew the content-of the me&ication and i@ were sufficiently
inexpensive, he might obtain it elsewhere. On the other hand, if the
patient, dpes‘obtain the medication, he may simplf store it, give it to-
his fgiends, or digpose of it. Moreover, this'methodology yields only
the total amount of medication which may not have been taken and does
not reveal the pattern of missed doses. Neverthgleés, this methdd
_has been used in several studies of chronic illness (24,25,26).

4

Pill Counts

-~ . C .

The” measurement of residual‘medication has been widely used (3;5,12,i9,19b21,

27,28,29,30 }«. This may involve a pill count or an ésﬁimate of .
. ; ! ’
the volume of medication remaining in the case of liquid medication.

This method is, relatively objecti%e,,avoihing thé problems of inter-~

viewing, and may detect patients who"B%f&iﬁ"heéiéation from the

diséensary but do, not ingest it.
o . s

It is less simple than the previous methods. Moréover, the patient.

. 1
may dispose of the medication in ways other than ingﬁsglngﬁit’and ’ ’



”

@

n

\

may forget to répurn the remaining medication. While-this method
provides an index of the total medication ingeéted‘over a relatively .

\
‘long period of tiqg,)it remains a global estimate of that intake

and does not reveal the pattern of medication errors which may occur

~ through time. "

Roth (31) comﬁared an estimate of compliance derived from coun£ing
empty bottles of antacid with an estimate provided by a bromide marker.
He found that the bottle count overestimated compliancesin 23 of 105
patients and ove?éstiﬁated total consumption by 20 %. This may be
partly explained by a high intake of chloride which would yield A
faléely low measuremen£ éf.his marker. However, low levels of the
marker may have beén related to true noncompliﬁnce.witﬁ_intake of

. the antacid and disposal of it in other ways.

~ i - te

Measurement of Drug or Marker
A much more sophisticated methéd of determining drug intake is to
measure the drug presence o:-conceptrétion‘in blood or excreta

. t(2,4'8,10;12,15,16,17,20,22,23,29,32!33,3A,35,36,37,38,39,40,&1,47).]

- A variant on this technique is to measure a marker (e.g. riboflavin)

. which is added to the drug and then measured (3,31,32.h0.h2,h3,hh.h5,hé)-

These types of measurement are probably the most direct determinations
b

of the intake of a drug. The use of a marker has the advantage of

-simplicity over the direct méasurement of the drug. - On the other
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hand, thesc tests tend to be qualitative and indicate only that the
patient has taken his medication rece#hly. (The bromide marker is
"perhaps an.exceétidn gf this rule due to the relatively long Salf—iife .
of bromide and allows some éxtrapolation backwards to déetermine what
amount;of medication may have beeﬁ-missed. Nevertheless, the result
tends to indicaté)only if theppatient h;s taken the medicatiqn during
a short time prior to the test.)

-
-

Some authors have considered whether patients might be more likely -

.“

to take medigation prior to tﬁe time of & check of compliance. It
has been suggested that as long as the purpose of the test is unknown

" to the patient, he is unlikely to comply only to "pass the éést", ;nd

_ objective evidence in this regard has been obtadined. Gordis, stud&ing’
penicillin ppophylﬁxis against rheumatic fever ;n children, tested ‘

-

- their urine for penicillin at scheduled clinic visits and also on

A

]
{
.

random weekly specimens; He found that there tended to be good
agreement between scheduied and non-scheduled checks for those whose
scheduled specimens were positive either greater than 75 % of the
time or less than 25 % of the time. Thus, the schetiuled tests would
;dentify"Bl.S 4 of "true noncompliers" and 96 % ogfitrue compliers".
ﬁoweve:, in those who ﬁad negative tests between 25 and 74 % of the

/ .
time, agreement was less satisfactory (39). Morrow and Rabin used a
riboflavin marker of INH in tuberculous patients and compared urines
tested at clinic visits and at unannounced home visits. They studied’

350 patients' urines at a series of clinic visits and performed four
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wharmounced home visits on one-third of these patients. Of the- '
patients tested at the olinic, 31.7 % failed tp demonst;ate the
label in their gri}xe on at least 50 % of the tests. In the sub-group
tested at home, 36.5 % showed the same index of the noncoﬁplian;e.

The increase in this evidence of noncompliance was attributable. to

decreased compliarice of working-aged males when tested.at hoﬁe (&2)..
Maddock(also obtained similar resu1£3'for P.,A.S5. and INH compliaﬁce

by testing urine at surprise home v1s£¥s and at scheduled Cllnlc

visits (h). Thus, it would appgg;‘that testing for a drug at

‘scheduled visits willr-identify ﬁdst true compliers and severe non-
éomplie?s, partic&?ﬁfqb'regular'noncomplicrs (as compared to the‘random .

visit).

The detection or measurement of drugs or markers require the obtaining

of samples. Accordingly, they tend to be done at various points in
time and do not reveal what the patient doé; du;lng other tlmes.' Luntz
and Austin had patients test their urine with Phenlstlx to detect
P.A.S{;without being aware of the rationale of the test. This clever
appréach was limited to few patients. However, they found that

patlents tended to miss their medications more frequently on weekends

- - -

when their usual pattern of life was changed (15).
Cutcome

A further method of assessing compliance is to measure some predictable
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outcome of taking the drug. For eiahple bne may perform throat
cultures in those receiv1ng penic1111n for streptococcal infection (13)
_This methoddiogy indicates that the patlent has taken sufficient °
medica£ion tq.achiéve the thg;apeutic end ‘desired and is probably
an ideal methodology. However, as a measure of medication intake,
this approach requires £he assﬁmption that compliance with a
the{apeutic regimen is Both necessary and éufficient to ensure the
Bﬁtcome. Few drugs are as uniformly efficacicus as penicillin in
oral sFrepto;bccal infection. Accor?ingly, it woul?,gg possible to
clasgsify some compliers as noncomﬁliers. Moreover, many ﬁoncompliers .

may still have a good therapeutic outcome. Thus, this approach can

lead to errors in the estimate of compliance.

A further limitation to ‘the direct assessment of cutcomes as a measure
- L2 . .

. . ) , f ~—\.
of compliance occurs in prevéntive medicine or the'trcatment of chronic

- IJ
disease. In these cases, one often wishes to predict’ outcOmes which

.ﬁill occur at some time in the future. On‘the other hand, if one is
attemptiﬁg to alter these, one Jﬁshes o have an indgk of the patient'é
éﬁmpliance_at the present. Obviously, if one wiﬁhed to prevent a
stroke, one would wish to\know‘prior ﬁo the 6ccuffence of a stroke thﬁt

éhe patient was failing to ingest the neeessary preventive medication.

w‘Predictof of Qutcome ‘ : o

A further methodoléﬁy.tq.obtain an index 6f,c0mpliance is to measure

o

’
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some intermediate outcome (some blochemical or.physiologic effect) of

- A

taking yhe drug. If this intermediate effect can be rolatcg both to
the ingcstion of the drug and alsotto a flnal outcomg.measure, it i
provldco a most useful clinicul index. For example, ohe prothrombin )
'time is used in gauglng the abpropriate amount of anticoagulanté to -
prescribe and is used to predicthidecreased risk of thromboembolism.
Accordinély, such an index provides a predictor of outcome which can
be related to drug ingestion and ensures tho@ therapy 1s adequate.
-Such measures may iopoée difficulties. ;first, it is occessary to | . e
validate the measurement against othor indices of compliange and as a
prcgictor of outcome, The methodology of determining such biochemical
or ?y31olog1c parameters may be complex (e.g. platelet’ sd;vival studles
in the R.R.P.C.E. Study) Finally, factors other than compliance may

‘ -

affect the predictor or putcomc\making it difficult to observe the’

desired correlation.

Perhaps, the most widely used such index in the oast was.the determination
of sugar in the blood or urine in diabetesf 15 meltiple studies, this

was correlated with oﬁtcomes;in diabetes dellitus (48,49,50).

“However, the major difficult in these studies is that the blood sugar

" has not been adequaocly correlated with other measures of'compliapce.
Accordingly, it is not possiole to assess whether the blood sugar

reflects compliance or other'aspects of the:disease or patient. On

the other hand, the U G.D.P. Study (51) attempted to study some of

these parameters dlrectly For example, they were_able to dcmonstratc

that there was no significant long-term difference in blood sugar
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levels between patients in groups who were prescribed Tolbﬁiamige

as compared to a placebo. In addition, théy st died.QOmpliance as
measurcd by the prescription record and the ﬁhysician's evaluatian‘
of the patient's adherence to that preécfiption (51). (‘It is
recognized that this is a poor method of measuring compliance as
"discussed above). - Emplbying this methodology, there appeared to be

a_correlation between the level of aﬁherenge and’ an -increased

.incidence of adverse events (death, cardiovascular death) (52).
Conclusion

The different methods of measurement of compliance are of varying

-

accuracy. Theg, are summarized in Tablé I. Im qssehce, the different

-

methodologies measure different aspects of c0mpiidﬁcé; The decision

point concerning whether a patient is compliant or noncompliant is

often arbitrary. To obtain clinically useful indices of compliance,
’ ' ) I ' .

it is highly desirable to correlate any measurement of compliance

. émployed with other measurements of compliance and with outcome

measures..

.

' PREDICTQRS OF COMPLIANCE

Compliant behaviour may be considered to be the result of an interaction

between the patient, his illness, the therapist, and the therapeutic
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manoeuvre (including the milieu} desired. Many factors are embodied

15

under each of these headings and the variots factors 1nternct and
correlate among themselves. Accordingly, it is not surprising that-
any one factor does not, appear to have an overriding effect. In
addition, as discussed previously, the operational definntiow of -
compliance varies widely in different studies. Accordlngly, in this

>

complex field there are many contradictory findings and the quality -

of studlcs varies greatly

" The Patient

1
-~

Demogcaphic data on patients is readily availabIe, objective, an;lhas .
been considcred on many-occasions. The ‘majority of studies héce‘
reported no effect of age, at least in the, adult age group (4, 23 37,
L7,53,54,55,56,57,58, 59) However§ several studies concerning

+

tuberculosis have revealed a_lower compliance rate in younger adults.or

adolescents with the+effect being more marked in femcles (2,15,37,40,

§2). These were all based on biochemiéal measurement of the drug or a
marker in the urine so that the data icrrelutively finm. One of these

t  studies reported a similar foll—off for malcs of the"ageiof-SS. tThic was
based on 104 oatients in thaP cgc gLpup and while it has not becn confirmcd:_
-in other studies, this is an unocually large number for such investlgations
(15).] Sc;nartz, using patient interview in clinic;ggtfcnts of a New Yark

~ hospital, showed that with advancing age beyond 60, there was a mild
b ) : .
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increase. in errof—making (60)."H0wever, the éffect was neither

‘linear jnor marked. Obvioﬁsly, multiplé variables are essociated
with advancing age in this age group 1nclud1ng multlple dlsease,
complex medlcal reglmens, falllng mental facultles and 1ncrea31ng

superv131on of the patlent. The interaction of these with age per

-
- se was not-lnvestlgated. In any case, it would appear that compllance

Ltends to decrcase at the extremes of life, although the reasons for

this have not been entlrely delineated.

In several studies concernlng not only tubercu1031s, but other dlseases =

as well, sex per se has not been observed to have an apprec1ab1e effect -

(a 23,53,57, 59 61)
‘--\

-~

The effect of maf?tal'qﬁatue on'compliapce'may be reflecting an

“influence of social supervision as we}l as other factors. Separated
afd divorced patients have been shown to take lees INH than maﬂried
patients (ﬁéing riboflavin-tagged INH) (42). Schwartz in her study

. é& the elderly found that wldewed divorced or separated patlents

- made more errors than those who were 51ngle or married (60), althdhgh L
Neeley (53) did not coni‘lm th:Ls effect. However, Neeley S patlent
populatlon was smaller and,was drawn from é pre~peid partly rura;
‘prae?ice‘rather than a clinic of a New York Hospiéél;’ Accordingly,‘ .

ié appears‘iﬂat marital status does predict.compliancezﬁo.some degree,
although the effect may not be marked and may be zeu-,_tribu%abl'e?to‘~ ,

social supervision.’

[ s
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Several ctudies have considered the eﬁfect of social supervision .
. more directly. Porter (24) foun& that social isolation was the most
significant contribution to a step—wibe multiple regressioh used to
predict cpmpliance in 58 patients on various longatcrm treatments.
Schwartz observed that llVlng alone created errors in elderly patients
(60). This effect was again not confirmed by Neeley (53). In .
deprossed and schizophrenic patients living alone has been associated -
with increased drug defaultlng (23) Supervision of.drug intake by ,’
- relatives or frlends in.schlzophrenlcs has similarly been shown to
increase compliance (26). More directly, social supervision ag
exemplified by supervision in a closed ward,‘open war&; or clinic

2

have been seen to be associated with decreasing compliance in'that

order (38). Tﬂus, it would appear that living with others or some
direct éupervision of medication intake will iﬁcrease compficnce,"at
least in elderly or psychiatric patientsz i This aﬁpears to bc a fairly
strong and consiéteﬁt‘predictor of compliance although no in@i%iduai

stuay is outstanding in the power of its mcthodology.

Socioeconomic sﬁatua, when studiéd has tended to.be reiativclyéweaklyl;fl
“assoc1ated with compllance cnd results have been conflicting. Belng A
unemployed has been associated wlth less intake of P.A.S. (2}, but

family income, source of income or employment status prior to the
diagnosis of tuberculosis was ﬁot related to the intake of INH (42). Davis

.observed no effect of education or occupation amohg patients in a

general medical clinic with a wide variety of diseases using.a global
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index of compliance (59) and Bonnar observed no effect among pregnant

women taking proﬁhylactic iran during pregnancy using a chemical test

for iron in the stool (47). However,‘hmong rieurotic. patients, there

is a slight but not statistically significantly gr;ater compliance

rate among whites ;ith eigﬁt gr&des of education or more thaﬁ among

negroes or those with léss education. [This study was .based partly

Sn pili counts with nonqompliance being defined as failure to keep

appointments, taking‘less than 75‘% of the prescriﬁed medicaéion or

takihg othef psychotropicrmedicatiOns.('Being Qaséd on 2,8 patients

wifh 110 noncompliers whiie 25 hypotheses were teéted, the Study'dgsign

‘wﬁg most likely very sensitive.té minor differences (27). Moreover, white
educated neurotics may be éspécialiy Likely to take psychotropic medications.],_“%
Porter found that antenatal patients wer; mére likely to take iron \
tablets if théy belongea to a higher social class. - He employed pill

counts to obtain his estimate of compliance and found that social class

was correlated with tﬁé duration of observation, parity,'&nd whether

the pregnancy'was planned. When the effect of these latter factors

was removed in his multiple regressibn model, social class accounted

for only 11.8 % of the variation and this was not statistically &
significant (24). Accordingly,'ﬁt would appear that socioeconomic

status has a mild effect or no effect on compliance.

Certain limitations of these studies might be borne in mind. It rust
be recognized that neither ﬁhe definition of compliance nor the

criteria used to assess social class are consistent. The samples
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Con
[

- Ohe migkt anticipate that a psychological approach to the p>0biém
. . ) -
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studied were samples o; convenience and tended to dcmdnstfa a rﬁther
narrow ranges of social class. Accordiﬁgly,‘any lack of a demonstrable
effect of socideconOmib status cannot be considered_to be conclusively

-

dcmonstra‘:d. : : ' o

Formal education has been found Eglhave little influence on compliance.
, 1 ,' ' '

One study showed a slightly increased compliance rate with more education

(42) while,a second showed a similarly weak oppbsite effect (40). Davis,

among clinic outpatients observed no effect of education (59). Schwartz

‘showed a mild increase in compliance with education (60) while Neeley

again failed to confirm her finding (53). Thus, no study has*shown
a strong influence of formal education on compliant behaviour and it
appéars'unlikely that education will prove a valuable predictor of

compliance. e

[y

|
ﬁould be,useful. Several studies have been done on psychiatffg patients.
One is not surprised that schizophrenics who are paranoid tend to take _

fewer pills than nonparanoid schizophrenics (41). Prior attitudes,

. on questionnaire, relating to usefulness or side effects of tranquilizers.

did not appear to be related to compliance with recommended intake (62),

‘although during the intake of pills, verbal resistance to the

' medicatﬁan, hostility and aggression do appear to be related t5 non-

compliance (62,63). Similarly, in a schizophrenic population, those

with less favourablé attitudes to medication, home, parents, and

[
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authority tend to be noncompliant- (64), at least while in a

psychiatric'hdspital. Among non-psychiatric patients, Roth utilizing
the MMPT on patients who do not take their antacids found ‘that they ' v
tended\?o be hostile (31). Among women on the pi%l, those who forget to "
take ‘the pill were found on the MMPI,‘Edwards Pergonal Preference

-Scale and a 16 Person&iity Factor Questionnaire, to be immature and
impulsive and to avoid taking respohsibility‘while being inciined to

. action rather than cdntemblapion in solving;g;nrlicts and to diffcr

from their husbands' persondlities (63). S

The use'df psychglogical-ﬁesting to prédict cdmpliance has produced some
rather ipté?eﬁ?ing’results.- Héstility, ;gg£essiéh-and immaturity aré
assoclated wi%h"decreased compliance. Hdﬁeyer,uqne tends to have somé

concern about the validity of the tests used when applied in 111

patients. Moreover, some of the questionnaires were derived
specificallylfor the study's purpdses and have not been validated inm
oth;; éircumstances. bhus, in general, bne tends to be a.littie
hesitant concerning the measurementlof psychological variables and.
to be concernsd about the reproducibility of the results observed.

Summary

. ,e(' 7 P .
In summary, many papers'have dealt with the influence of characteristics
of a patient on compliance. The extremes of age appear to be associated
with a slightly lower compiiance rate consistentiy with the effect being
;specially marked in young women, Social supervision, similarly, is
associated with a higher rate of compliance. Sex,SOciqeconomic status,

and formai education have little or no effect.

Y
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"Further study may be necded concerning tho effoct of paychologfbal &1

variublcs and vulidated standardized techniquos for moasuring theso ,

would be desirable. It would appear that pnranoia or hostilitp to_thorapy _z

decrease complianco and immaturity and impulsivenoss may h a nimilar |
_cffoct. Nevortheless, of these prcdictora, none appcar to Hve &n ovor-

riding effcct and it is probably sufflcient to- study age as-a predictor

- -

* of compliance as this information is readily available and usunlly valid.
. . . + ({

L] . . . A

‘Phe_Illnoss
The effecty of the charabteristiCS'sf the illness on compliance are
complex. Obviously, thié'facto: inte}acﬁé/with the characteristics.
.of tho patient, the therapist, the therapeutic regimen. Morcover, it

wouldnappear that the effects of the illness could not onlx'éncouragc

and remind the patieht to take his medication but allso could produce

disabilities which might interfere with the patient's compliance.

.For example, severely i1l schizophrenics Q&Ie been shown to bc less

likely to take medicatlon than less ill schizophrenics (11)

Similarly, those w1th severe anxlety who are believed by the therapiut

to have a poor prognosis and who have been treated elsewhere are(less‘

llkcly to take ant1anx10ty medications than less 111 patlcnts (7)., ‘

In a clinic populatlon with a wide variety of dlscases, Davis- found “
that. those with severe dlsabillty were less likely to comply with

medical recommendations in a global sense (59). However, Davis noted

that more severe illness iFnds to be associated with more complex

e

/
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rcgiﬁens. Moreover, the complexity of the regimenm seems to interfere with.
the folléwihg of recommendations. Schwartz employed a public
.hhcalﬁh nurse interviewer to assess a paticﬂt‘s ability to cope.
(Unfortunately, her definition of "ability to copa"_included the *
démonstrétion of sufficient understanding of the illness to follow
doctor's instructions adequatel&). Ability to cope, thus defined, -
was~the best predictor which/she observed of compliance as measpred | ‘
by interview technique (gd) Thus, significant disabiiity or complexity -

of the regimen may be 353001atgg with more severe dlsease and lead

to less compliance.

On the other hand, there are contradictory findings. For example,

compliance has been found to be correlated with the degree of severity

-

of a child's pharyngitis as perceivéh by the mother though notrby the

physician. Moreover, low compliance was observed in asymptomatic
children who had a "red ear" neticed in physical exiiminatidn (8);
- in a similar vein,-of 26 schizﬁphrenics who were asked why they h;d
discontihged their mcdicatioés, all claimed that they felt they did
not need them'(26). [Obviqusly, the perception of the mentally ill
may not be accurate. Among'schizophrenics, paranoids reject tablets.
‘.moretthan,any other group (Al).]. Thus, it wouldlappear that the |
patient's perception of tﬂe severity of his illness may affect hi;
compliance with & regimen aimed at controlling it. ;—J//



Two studice are particularly relevant to the currept one insofar as

they deal with relatively simple regimens of self-medication in order

~ to prevent deterioration in a patient's status. Both studies used |
interview or Questionnaire t.echniques and.dealt with‘;eported

‘compliance. They both suggest that some evidence of disease tends

to increase compliance. Vlncent, ‘studying patients w1th glaucoma,

found that of those blind in ane eye, 59 % complled w1th the therapeutlc
regimen whereas of those blind in neither eye, 41 % complied, and of .
" those blied in both eyes, 9 % compiied (66). Heinzelman studied 284

college students with a history of rheumatlc fever. Nineteen per eent

claimed to be .on prophylax1s to prevent recurrences of rheumatlc

feveft Of those who claimed to have definite rheumatic heart disease,

68 % were on prophylaxis, while of those without definite rheumatic

heart disease, 13 % were on prophylaxis. Similarly, of those who

had two of more attacks of acute theumatic fever, 46 % were maintaining

prophylaxis while_gt those with only one attack, 15 % maihteined

prophylaxis. A history of hospitalization (an index of severity) ¥

was associated with a 1% ﬁaintenance of brophylaxis while a lack !/,".

of such histofy was associated w;tﬁ a 10 % maintenance of the pro;r

phylaxis. In addition, of thoee‘ﬁhose last'attack was within five-

years, hb %-were on prophyiaxie,.while of those whose etEack.oecurred

six years or longer previously,.only 15 % were on'prophylaxis. Via

o

questioning of the students, he was able to relate these findings more
' . ‘ —
closely to the Kasl and Cobb model of health-related behaviour (67).
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 Thus, he found that the number of attacks related to prophylaxis 2k

only if theétudentﬂbelieved that the attacks were "gserious"™.' The

’reccncy of the attacks was correlated to contin;ing prophylaxis

' only if tgéshndent.believed he remﬂined "susceptible™ Jo fhe attacks.

Similurly; the history of hospitalization related to continding

prophylaxis only if the student bellieved the attacks wgré “seridﬁs".

Thus, the maintenance of prophylaxis was related to beliefé_concerning

the attacks, namel&: 1. a beiiéf concerning perceived susceptibility .

to a recurrent attack, 2. beliefs concerning the seriousness of the

original attack, and 3. beliefs and knowledge concerning the various Y
aspects of rheumatic fever (68). This last argument is essentid{iy

irre%gvant to the current discussion.
< -

X

Thus, the severity of illncss may have some effect in order to either

L4 .

increase or deqreése compliance. It would appear that the correlation

is curvilinear so that a moderately severe illness will increase
compliance while a severe illness with marked disability may well decrease
compliance, with at leASt'some éséécfs~of a more complex therapeutic
regimen. One ﬁoulquike further é@udy in this area in-order to utilize -
the more objective méthods of measuring compliance and also to determine
whcther more objective iﬁ&ices of the severity of a disease would predict
‘compliance. | ' | .

In view of.the complexities of this relationship, it is not surprising

that ro effect of the severity of the illness has been observed in

-','. " e
%G
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some studies. For example,_ih 56 patients with rheumatoid arthritis
who were interviewed during a visit to én arthritis clinic cond@rniné
the%r compliance with a programme of home physibtherapy, ﬁo relation-
ship was observed to-the severity or duration of the diseasé.‘ However,
five patients were deleted from the study becaﬁse they qiscontinued
the therapy due to improvgmcnt (69). The experience of a cardiac

work classifiecation unit similarly did not SPJEal any correlation
between compliance with ré;ommendations and seﬁeriéy of illness (57).
However, compliance with recommendations of such a unit méy notfbé
directly related to compliance with a regimen of meéication and one
might suspéct that theé restrictions-fuggested by such a unit would
increaée as the severity of the disease inéreased sd that they might
be more difficulf to follow even as the patientis mptivatioﬁ ta

follgw thgé would increase. Roth studied h05pitalized'patient; with

peptic ulcers and found no relatiOnship between compliance with a

regimen of antﬁéid intake and the symptoms on admission of ﬁhin,

vom;ting; nausea or,melenﬂ although there was a tendency for patients

to-be more loyal in their Antacid intake if they had melena with the

probability ;f this being due to chance being 10 % (55). However, one

might anticipate that the spectrum of severity might be ra;hef nafroﬁ
’ ;

among, paﬁients admitted to hospital for ulcers so that it might be

difficult to demonstrate any effect ih this situation.

2

Ih two studies concerning the chemctherapy of tuberculosis, no
relationshib of the activity of the disease was shown with compliance.

to a therapeutic regimen of INH in one study (42) although in'the other study,
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67.3 % of those with active tuberculosis had positive urine tests for

P.A.S. while 58.4 % of those with inactive tuberculosis had similar
positive tests (22). The definition of'acﬁivity is unclear in both these
studies and one would wonder whether thé patieht would- be truly aware

' 3

of whether his disease was active or inactive. Moreovér, one would

-suspect that in these cases the duration of therapy might be directiy

correlated with increasing inabtivity}of the disease so thab more than

' one variable might be affecting the results and the data might be

better analyzed considering an interaction of these variables.

Three studies have shown no relationship to the duration of illness.

Roth's' study showed no relationship between compliance with a rggimen

of antacia intake and the length of y;me.since the first episode of a
peptic ulcer (31). Similarly, there is no relationship between compliance
with recommendations %rom the"cardiac work classification unit and

the duration of car?iac symptoms (57). Neeley's study of compliance

in the elderiy.with a medical regimen showed no relationship between
such compliance and the duration of the present illness_(53). Thus,
compliance'witﬁ a therapeutic regimen does not appear to be readily
related to the duration of the illﬁess for which the therapeutic

regimen is prescribed, at least in chranic diseases. s

However, the duration of the {11lness probably correlates to some

extent with symptomatology, évidence of‘effectivenegs or ipéffectiyeness
of the therapeutic regimen and dufatiqﬂ-of therapy. Moréovér, the

lkc.
p : \
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patients who are studied with a iongor duration of illnoss are those 27
who are continuing to- seck medical care. Accordingly, the chnracforistics“
of the other factors which affect compiianCOtmay'change a3 the durationr :

'of illnoaé changes so that various interactions might be sought here

- ’ . / [ '._ . &
as well. )

Summary ) ¢
In summﬁry, the characteristics of the illness’appear to intéract with
the patient and the therapeutic regimcn in a complex fashion. In
particular, the severity of the illness; as perceived b} the patient,
appcars to increase compliance although significant disabiliiy or &
complex regimen may iﬁterfere“ﬁith.c0mpliance. ﬁo‘effect of duration

or activity of the }llness per se has been established in chronic:

illness. The mést-intef%sting results in this area have been based*
:on”interview data. It would be of ihtercst to obtain more obﬁcctivc‘
evidence concerning’Bbth the severity and bﬁhé}'characteristic; of
the illness a5 well as more objectivg indices of compliance.

The Therapist

~
.

It appears highky likely that characteristics of the therapist and his
interaction with the patient will affect the pgtient's ¢ompliance with !
any regimen that the therapist récommends.

Many 5tudies of the doctor-patient relationship have been done in the

field of pediatrics and the extent to which they are applicable to



adults is hot entirely clear. Charni? demonstrated increased compliance ?
‘with a regimen of oral penicillin for‘écutg illness if the reéhnen'

was prescribed by a family's doctor and if there had been a lbnger |
| duration of thé famiiy doctor-patient relationship (8). The work of

Franois suggests that the parents! satisfaction with the doctorupatientl
‘relationship in an Emergency Room and the extent to thch 4 parent's
expectatlons are met tend to increase compllance with the ;utllned

regimen (14). Dav1s, in a careful study, found that re—v1sts between

an authorltatlve patient and a passlve accepting physician decrease -
compliance. Similarly, tension in. the relation;hip decreases compliance .

unless it is released. Moreover, failure of the physician to provide

feedback to the patient results in noncomplianCE'(70). On the other haﬁd,

Lipman demonstrated no relat10nsh$p between the psychlatrist's attitude
to, or llklng of, his patient and the patient's compllance with the
regimen he outlined (27). Thus, there appears to be an effect of the
doctor-patient relationship on compliance and further study is uﬂhoubtedly
indicated. Such studies require ;reful technique and are not — -
immediately'relevant to the currént study. However, to the extent that

the doctor—patlent relatlonshlp may vary in different centres in this

" trial, compllance and results may vary among these centres in the trial. -

Thus, sdéme varlatlon,may be.lntroduced in compllange rates across centres

and-it méy prove necessary to analyze this. .'%  | -

" -

4

'
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The extent of.investigation mhy provide somé index of the physician's
approach to the'patient and one might expect,tﬁat an extensive
investigation might impress the patient with the serioqpness of: his
illness. This has not been extensively';tudied. Charney did not
: find any relationship'between whether a child-completed a coursé of
penicillin for otitié media and whether a throat swab was taken by

the pl‘wsician. (8)- I.. I - ".; : v .

One might expect that the‘therapist's attitude to the therapeutic

regimen might affect the patient!'s cpmpliance. It has been suggésted

that patients will comply better with a regimén of barbiturates if \
the therapist inqqires for improvqment and simply éuestions for side
effects as opposed to proﬁing for side effects and giving less hope
for improvement. This conclusion was based upon observationg on |
two psychiatrists, one of whom had L dropout from a double-blind
clinical trial and the cther 6f whoﬁ had 4 dropouts in the same trial.
 However, the psychiatrists also differed in their age, and the patients
referred to elther psychiatrist were probably selected differently (30)
" Irwin showed a slight increase in compliance of chronic schlzophrenlcs
" if the staff believed that phenothiazines were nﬁgessary'for them. .

The difference wés‘not statistically significant (38). Whether a ‘
~ physician would ;onvey his enthusiasm in a'simil;r manner in a double-

blind trial is less clear. In ane study concerning tranquilizers, a

similar degree of improvement was noted in the patients across eight
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-different physicians with-differentrattitudes to tranquilizers (7).
Accordingly, the physician's attltude to a tber&peutic regimen may
not have a strong effect on patient compllance, particularly if the

' . physi¢ian is unaware of whether the patient rqceivqs active drug or

placebo. 6ne would wonder whether a‘physician's attitude to a trial
in which he-is’a partlclpant would affect his patlent s compliance in
fulfllllng the requlrements of that trial.

kel
. L)

‘One study has shown an excepticnally high rate of complionce with a ,

short course of penlclllln in chlldren. The patient population consisted

of prlvate middle class parents. Compllance wag, measured on the basis
. of pill countsandumine tests for penicillin. In this study, a prlnted

instruction sheet was glven to all patients (29). It has been suggegted

B

that this may be one method which produces a considerable increase in

compliance. In the current study, a printeé instruction sheet is-given‘
to all patients and the\;fftct of thit camhot be analyzed directly. ‘

A second methodoltgy of ihcféasing‘coﬁpliance has been to instill fear ’
in tHe patient. This has been studied in several experimgnts. It

'Qould appear that if a strong‘sénse-of fear is a;sociated with a

relatlvely weak sense of vulnerablllty or a relatlvely weak sense of

fear is associated with a strong sense of vulnerablllty, compliance

will increase (72). It would be of interest, though of no direct

relevance, to study in the R.R.P.C.E. population the extent to which

patient% fear recurrence of their attacks or strokes and the extent

3
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"o which they fool thoy aro vulnerable to such oventa,
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Summary

In summary, it would appcur‘ Lthat cl;nructoriaticc ond approachos 071‘ the
" theraplist .may .affect compliance. The study of thcsc factors roquires
a dlrect approach which is not practienl if'tho currcnt study.
I!owovor, different charncttrtstlcs of the theraplots may bo fnctors
which produce different results in different cont.r(m in any multi— '
centre ‘trial. This is a recornis cd hazard of any such t.rinl. It 1is

poasible to analysze the variation in results from dlfforcnt ccntros

to determine if fhi‘:} is'l exceouslvoe.

_The_Therapeutic Regimen

; %
Since the trial- which serves as the basis for this paper deals only = - °
with a medication regimcn, complignce with instructions concerning

activity or dic_t‘.will not be considered here.

'fn gcncr:;l, c.omplizincc-\fith u'mcdicatiqn rcgincn tends to dccrcu‘ao

with the duratinn of time the patient has been on that rcgimcn. (The
dumtion, of thc rcglmen. of course, neced not Qo identicul wit.h the ‘timo
from diagno...is.) In a study concerning treatment of.‘ tuborculoqis, .
_ complctc discont;;.nuat.ion of medication was felt to occur at a rate:of - /
1.3 to 2.5 % per month wit.n only 90 % taking the mcdi‘cati\on. Reduced

dosage tended to follow the same curve. . The largo number of paﬁicnt.s



studled and the long duration of thia study was posaible duo to 32
tho mcasurement of compliance simply as dispensed medication (25).°

) Howgvor, Luntz and AusFin demonatrated_a-simil;; fall-off in compliance
with\a'mediéationlrogimen for tuberculosis after onc year of therapy .
utilizing direct measurement of the drug in the urine (15). A most
dramatic féll—off_in\the intake of penicillin by children over a ten )

" day period was demonstrated Py Bergman.and Werner (17). This effect
may-hava been partly due to disappearance of symptoms in the child.

Two studies in rheumatoid nrthritics showed a similar fall-off in
compliance with:a therapeutic regiﬁen with time (3,28). Pﬁrtef Tfound
that the strongest predictor of ihe failure of antenatql patients to: "
take iron tablets was the duration of the therapy (24). On the other

; hand, in patients with peptic ulcer, compliance with the antacid
regimen did not fall off with time (31). Similarly, in schizophrcnic-
; paticntu, there was a rapid fall-off in compliance in the first month

but thereafter there was little_fu;ther change (26). Thus, it would

appear that the duration.of therapy tends to decrease patients®

_ compliance wi£h the regimen. However, this may vary with the disease

or regimen involved. Accordingly, one ténds to suspect that time '
interacts with other variables including the patient's symptomatié

state, his expectation concernihg the. results of therapy and evidence

of improéement, and the patient's understanding of the appropriate

duratipn bf-therapy. These factors may interact with either a

natural tendency to ﬁeéome more careless with a routine as timq passcs4’ ‘
or an opposite tendency for & long-standing routine to become ingrained §

on one's pattern.of life.” In any case, the duration of therapy appears *
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to be ansimportaht objectlve variable which cannot ve ignored in

the analysis of determinants of compliance. %
> .

The complexity of the medical rogimen has been shown to have a !
consistently adverse qfﬁect.onlcompliance. This has been documented

in the treatment of tuberculosis (4), cardiac patients (73), and in ‘
children treated in the Emergency Room (14). Neeley noted un increase,

‘in medication errors in the éiderly as the number of dirferent types .

of medications‘increased among those with a varlety of conditions (53).

Malahy confirmed the phenomenon in a medical outpatient clinic (74).

) Whiie none of the methodologies in these studieéF:s above criticism,
thu consistency of the results suggesys that the complexity of the
medical regimen, including the numbers of drugs that-a patient is

requested to take, has an adverse effect on cqmpllance.

o ' ¢

As Nugent studied- glucocorticoid toxicity when steroids were ad-
mlnistered as a 31ngle dose rather than divided. doses he noted the

‘patients tended to be less compliant with doses throughout the day
than with'the first morning dose (28), Thus, in a-complex,medical regimen,
the first morning dose is the least likely to be affected of a

_ ﬁedication- given more than once deily. .

N v
One would expect the patients would be less likely to be compliant _

| with a medical regimen that produced side effecté.- This has been

!
.

documented on several occasions. SOme'st.udies have shour<this 'effect.

b
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indirectly by demonstrating that medications expected to be
associated with increasea/Zide effects (e.g. Thoridazine, imipramine,
P.A.S.) are associated with decreased compliance (2,4,10,38). More
~-4dirCCt1¥n the pﬁesence of side effects has bgéh demonstrated to be
associated with decreased intake of tranquilizers (62),PAS (37), and anti-
rheumatic medications‘(B); ‘Thus, the presenée of side effects

' . La
consistently decreased the patient's compliance.

L
‘

The efficacy of the medication might bé predicted to increase cOmpliépce
if the patient is aware of its efficaﬁy. Pe?hﬂps because of the lack
of evidence of tﬁe efficacy of mény chroniéally taken medications,
this matﬁer has nét been'greaﬂly studiédl Héwever,‘depressed'l
paﬁients were féund tq take less Chlorpromazine than Imipramine in a
doyble-blind trial and one would prédiqt that this beﬂaviqur on the
basis of the efficacy of theSe medications in deprcssioﬁ (23).

| \.\ : ‘

Joyce's study concerning effectiveness and compliance is perhaps tﬁe

clearest exposition of the problems.in this field. He employed both
ﬁill counts and a urinary'mafker fo determine compliance. The relevant
study was q'double-blind-evalnation of two antiinflamaatony agents

and a placebo in 'fhéqmatoid arthr"i;.is, He was able to demonstrate
that correcting for pompliance ﬁsipg a regression ﬁechniqne increased
the'sensitivity of the trial sin;e compliant patients sﬁoﬁed fewer" -

active joints and fewer toxic signs with fewer subjective side effects -

than less compliant patiénts (3). In spite of the quality of his.paper;

~
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one fears a circular argument m&& be present. - Obviously, it is
difficult for one to determine'whethe; the decrease in the number
of active joints was caused by the intake of an activé medication
or whether the intake of the medication was causéd by the apparent
improvement in joint symptoms. Certainly, one would exbect that an

efficacious medicine ypuld be.more Likely to be taken if it produced

some subjective impfovement in the patient, and, if this improvement
was perceived as being greater than the discomfort produced by any

side effects._

Summary

In summary, éonsistent effects have been seen of the therapeutic

regimen dn_compliaﬁce. The greater the duration of the therapeutid v
..regimen, the greatér its complexity, and the more side effects it

produces, the less likely compliance appears to be. On the other—ﬁand,

the greater the efficacy_of the therapeﬁtié regimen,I}he greaterlis

the compliance with that regjmen that is likely to be observed. The{é
effects correlating negatively with compiiance have been observed in

many studies,‘although:pbne of them taken aloﬁe might be considered
outstanding. The effect of efficacy has been stuéied much less.

Accordingly, since thé ﬁ.R.P.C.E. Study provides an abundance of -

clinical data relevant to all these factors and excellent measures of

compliangg}ﬂ;t is desirable to further explore these relationships.
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ConcluSioe ' '
. | L
If we ignore the quelity of the studies concerned ane consider only
those factors which have been demonstrated to affect compliance to
some degree, we can apply these considerations to the R.R.P.C.E. Study.
. :

Concerning the patient, &s his age advances beyond 55, particularly if he is
no longer marrled and ig living alone, his ¢ompliance with the therapeutic
regimen will decreage. If he is hostlle and aggressive he is less likely
to cOmeiy with the reg1mén. However, the only relevant factor measured
in the R. R.P C.E. Study is age. Nevertheless, further studles in this
age group concerning the.effect.of age are important since the effect of

{ )

age has been poorly and inconsistently documented in such patients.,

4

With respect to illness, only severif& has been extensively studied. The
relatienship to compiiance is curvilinear s0 that as the severity of

- illness increases, compliance will, first increase aed then decrease. With
respect to the ReRoP.C.E: Study, with’ exten51ve objectlve data available
concerning the severity of a neurologic i}lnessAwh%ch-may decrease the

patient's ability to comply with the regimen, it will be of particular

interest to obtain hard data concerming compliance.

With respect to characteristics of the therapist, it has been demonstrated
that the therapist who produces satisfaction in his patienﬁﬁ, and
believes in the efficacy of therapy, is more likely to obtain increased

compliance. Written instructions and the instillation of fear will also |
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increase compliance. Further documentation is necessary in this area

but “tho R.R.P CeEe Study will provide little data in this respect.

Finally, with respect to the therapeutic regimen, its duration,

lcomploxity, and its propensity to produce eidc—effects will all decrease
cOmplianco'while its efficacy may increase compliance. The R.R.P.C.E. -
Study will provide an opportunity to study these factors in more detail

-

and to observe their interaction.

As previously discussed, many of these factors dosorvo further study for
past demonstration of their effect, was often not based on firm data,
Moreover, the definition of compliance varied in many of the studies and
a riore clinically meaningful definition of compliance would be useful and
the factors affecting compliance thus defined wonld-bo of interest.

Furthermore, further study is needed concerning the interaction of the '

various factors affecting compliance arid the R.R.P. C.E. Study, with multiplo
| factors being measured on the seme patients, provides an outstanding op-
portunity to study such interaction. Finally, exploration of the effect on
compliance of the following factors is possible in the ReR.PuC.E. Study N
Aand has not yet been adequately performed: duration.of illness prior to
institution of_therapy; with respeZt to the preventionrof attecks, the
frequency of such attacks and their remoteness in time;-comorbiditp; im-
pairment of‘ 'mental status; impairment  of speech; total neurologic impairment;
and extent of investigation prior to prescriptionfof a therapeutic regimen. -
Accordingly,‘the R.R.P.C,E. Study provides an opportunity to provide a

valuable contribution to knowledge concerning factors affecting compliance.



LIMITATIONS OF THE DATA SET IN THE R.R.P.C.E. STUDY

The patient population in the R.R.P.C.E. Study has certain characteristics.
All patients have had at least one transient ischemic attack and
the population is composed of adults. These factors may limit the

“extent to which the results may be generalized.

The therapcutic regimen is~limited to a medlcation regimen and ac-

cordingly COmpllance can be studied only with respect to a medication
yegimen.

Certain jechniques have been employed to ensure compliance. One cannot
predlct the extent of the fear of the patients concerning recurrent

transient ischemic attacks or strokes but suspects that this may be a

motivating factor which will increase compliance. The study is extensive,
employing multiple mcasurcs on the paticﬁts and frequent follow-up visits
and one might suspect that this will increase the rate of compliance.
A printed instruction sheet is provided to the patients and their
family physicians and such instruction sheets appear to increase the
- rate of comﬁliance. Accordingly, one mlght predict that compliance
will be relatlvely good in this study

-
A final current limitation is that the study is currently only be-
ginning. Accordingly; the data set is limited to approximately 80

patients who. have been in the study long enough to have been -able to

- .
P .
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comploto six months of follow-up (regardless of whethor they

droppod out of tho study prior to 5oiné in it for six months or not);
Mofuover, the data 1s not yet coded in its final form and all in- .
formation conferning tho patients is not yet available. A furthor

~ inconvenicnce is imposed%by tho fact that the -data remains in its

raw form so that all analysis must be done by.hand. Nevertheless,

in rélationship to this study, a preliminﬁ}y review of tho data so£

has been useful in revealing certain difficulties in rolationship to -
various ﬁqasures‘studicd. Those are readily correctable and will be |
considered in'relationship to the consid&rgtion of thoJindividuai
measurements concorned.

¢

MEASUREMENTS OF COMPLIANCE IN THE R.R.P.C.E. STUDY

LY

v
b

.7 '
The methods of measurement of compliance in'the R.R.P.C.E. Study are

summarized in Table IT.°

Drogouﬁs
- \
Some patients are withdrawn from the study for lack of efficacy of
the drug or the dgVGIOphent of other disease.  However, others are
withdrawn due éo unreligbility'in keeping appointments ﬁnd/br taking
of medication. This latter group of patients represents the most
blatant type of noncdmﬁliance with a medical regimeﬂ. Accordingly,

it is of interest to study the characteristics of such paﬂients.
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~ Unfortunately, when a patient drops out‘of the study, tho-oppor-
tunitios to study tho various meaaurcmontn of. compliunce or the finul
outcome of his discase aro limitad. Novortholess, it is of con-
siderable importance to attempt to determine the final outcome in
these cases. In addition, it is possible to cOmparo the characteristics
of the patients who drop out (as obsorved during the time in which thcy
are in the study) with the characteristics of patients who comply and
arc observed dur&ng the same interval. This type of analysis may
provide ﬁsgful”predictors of this form of‘nonCOmplianccz |

/

Reported Other Medication

During the initlal clinical assessment, other medicdtions-which_tho
patient has been takdng are recorded. Subsequently,,ﬁith each
estimation of blood levels of aéetylsalicylic acid or sulfinpyrazone

a brief drug history is taken.

The reporting of such other medication during the trial.may be an

admission on the bart Qﬁ,the patient that he is disébeying a part

of the instruction sheet to avoid such medication. Accordingly, sﬁch

reports'may constitute a patieét admission of a specific form of

noncompliance. Mdreover, one miéht expect if the patient is on a

coﬁplex prescribed regimen for other digeases; tha{ this may decrg?se
” o

his compliance in the R«R.P+C.E. Studys Thus, this data is important

to consider from two points of view.

s /
B
-
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On the other hand, 'he must recognize that this data is recorded for

other purposes. At the tlme of admission to the study, the purpose

of the history is to detect drugs. which may interact with platelets.

In the subsequent drug hlstorles, “the purpose is to detect drugs

. which may affect the assay. Accordingly, this data may be incomplete

;n relationship to the intake of drugs which are irrelevant to the S
purposes for which the data is collected. Moreover, dosages of the

various drugs may not be recorded.

Accordingly, it is most likely worthwhile to alert the ihvestigators
that this information is a valnabie asset to the-study,in mdre\ways
" than one. This may encourage tpem to record the data completely and,
preferablf, tdiglsoﬁ}ecord the number of doses which the patient is

taking. Furthermore, it will be necessary in the final coding of the

data to retain this information so that it may be utilized to its
full extent. | ' | ' | : )

Pill Counts |

. . ¢
‘Each patient is giﬁen 130 tablets and 130 éapsules to take for each'
month he is in the study. Since this is an excessive number of piils,
| for any month, it is possible to count the nhmber of pills which th? SN
patient returns at each follow-up interval and calculate an index of

compliance from this. This index of compliance will be referred to

-

!
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hereafter simply as the "pill count™ and the methodology of calculating
\ , . .
it is illustrated in Appendix 1.

This index covers the intake of medication over thé entire interval
prior to the follow-up visit. Moreover, it is applicable to any of
the medication regimens. It is recognized in the literature as being

a useful index of compliance with the medication regimen.

The pattérn of deviation within the time interval is unknown. Thus,

the calculation provides only a mean index of compiiance over a fairly
) prolonged period of time. It is assumgd that éhg{patient misses doses
in a random marmer and thét the doses missed in’%ye peried immediately

preceding the fdllow—up visit are similar to the doses missed throughout K - °

the follow-up interval. ‘Déviation from this assumption will lead to
poof correlation between the pill counts and the following methods og\

measurement of compliance.

This difficul§y>is especiaily évident in the patient who runs out of
medication prior to his visit. “In thi$ case, the pill count éstimate
will suggest that the,patiept took an excess of ﬁedigation up to the
time of the visit. However, in reality, he will have taken an excess
of medication and then ;iscantinuqd the medication at some time prior

to his visit to the clinic. "Accordingly, the estimates which are

based on a single point in time at the visit to the clinic { in
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» ' ' .\ I ' )
" particular, the blood levels of drugs and platelet function studies)
will be measuring his intake during the,preceding day or few days and
will not be expected to cdrrelaté in any way with the pill count.
Therefore, these patients’should probabiy be excluded from the analysis o

" which attempts to correlate the pill counts with these other measurements.
2] K ' i . . .

Pill counts Ppose two special coding problems. The patlent who does
no} return but has eXcess medication requires 1dent1£1cat10n. In a

longitudinal study, the behaviour of these patlents in previous and

-

' subsequent periods can be studied. ‘Accordingly, it is possible to .

L

dssess whether such patients,according to other criteria,are similar
to those who do return thcfgkiills or whether they-are indeed different.

Unfortunately, in the curren data avﬁliable, in ‘many instances, it is

-

not. p0551b1e to distinguish whether a lack of recorded pills returned

@

| constitutes a fallure on the part of the patient to return his pills .
or failure on the part of the phy31c1an to record such data or request

it. - On the other hand, other 1nvest1gators have recorded speciflcally
that the patient did not return his pills and whether this indicated

that the patient had no. pills to return. It would be desirable to

extend this practice so that the charqptéristics of patiént; who have
medication left at home but do not return it can be identified.

A‘closely related problem relates to tﬁe recording of "0 pilié

returned”. At the‘presént, it is not possible to determine, in many
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cq;es,'whether this indicates that the patient has excessive
.1med1cat10ns at home and did not return them, ran out of medication

at. some tlme prior to his return to the cllnlc or that the, patient
rar’ out of med1c§§1on at the,tlme he returned to the clinic.
Aécordingly, it would be adfantageous to distinguish, thesé“three.
types of patlents by recording whether the patlent did have excessive
plllS at, home or whether he ran out of pllls, and if so, how many days
prior to his return to the clinic he did run out of pills. This type

6f information would be valuable for reasons stated-above.

Blood Levels of 3alicylate and Sulfinpyrazone

¢

!

Blood is dr;wn at each visit for the determination of blood levels of
salicylate and sulfinpyrazong, Instructions for £he drawing of these
samples state that the patient should not have taken the drug that
morning. Moreover, a brief drug history is taken with each sample in
order to detpct other drugs which may affect the determination.
. g - - :

This dectermination probably prqvides the most valid measurement of
drug-ingestion. However,‘ah interpretation of the levels,rgquires a

brief review of the pharmacology of the two agents.

Y

o

Acetylsalicylic acid is rapidly absorbed when taken orally and is
distributed in a space of approximately 150 ml/kg of body weight.

It is both metabolized and excreted unchanged in the urine. Urinary
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aoxeretion dependa to a conuldurnblq degroo on urjnhrﬁ piv  Tho half-\\
1ifo lﬁ rolatively short being in;tﬁo rengo of < to & houry with
low dosos, nuéh as Lthe ones used inithiu ntudy. Bucnunc of tho
~varlable absorption, mctnbolﬁam and oxerotlion, Woodbury has utntod
Lhnt “nthouph the main rnctor controllling plnnma BﬂllLYJHLO lOVUl
in the dose ndminiatored ono cannot .agecuratoly prcdict the plnnma
level from the nmuunt of drug glvan® (75).

)
‘ Sulfinpvrnno;é ia uimil&rly well absorbed from Lho gnntroﬁntontinnl _r ,
. tract. After intrnVOnouﬂ lnicction, o hiuluhic hn]f-lifv in A

appr o\jm’lt cly 3 houm (76).

It is unllkely that a drug taken ecarlier Lhan 6 half;liyoa prior to
" the drug determination will affect tho doturminnthmuto any aignifimnu{

. degreos Accordingly, the intnke of both drugs is considurcd ror

about 18 hours provious to the taking of the samplo. Thua, ‘tho planma
levels will depond lnrboly on complianco with tho thernpcutic rogimen .

fqllowinb noon on the day pxior to Lhe visit to the clinic.‘ _' '

\
R

On-ﬂho other hand, it would apﬁcar likely that if the patiaht ingcsﬁcd
the G:ugd*on théxday of the ciinic visit, ho-would hgvo'siénifitantly
ﬁighor léﬁelé than Anyonc who did not take the drug from tho night
“befores If ho did take tho drug on thc day of the clinic visit, ho

would prOJumwbls havc takcn it approximatoly one half-life prior to

o
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the blood determination, whereas if he abstained from the drug on ‘
that day, his blood level would have been determined 3 or 4 half-lives

following his last ingestion of the drug.

_ fhe plasma level will be affected by the volume of distribution of
the-drug. This can be calculated on the basis of the patientfe weight
and/or;surface area. However, beyond this, multiple other factofs

will affect the zctual plasma level beeiﬂes compliance with the
patient's regimen. These include the exact'time of the lhst dose
1ngested and the timlng of the blood sample, the individual variation .
in absorption, metabolism and excretion of the drug, and finally,

other drugs 1ngested. Only the bady weight and height and the other

drugs belng 1ngested at the same time will be avallable in inter-

preting the results. (It Is noteworthy that both, sulfinpyrazone and
acetylsalicylic acid are acidic drugs which will cOmpete for plagma

binding so that the two drugs being dlrectly studled may well affect

-4

each other's levels as well as extranecus drugs..;With the design of
this study, there is an excellent opportunity to etudy the effect of

ingestion of these two drugs on each other's blood levels. ) i

T
-

. - o N
Accordlngly, the blood levels ;epresent compllance with drug intake
during the period immediately preceding the clinic visit. Nevertheless,
as discussed in the review of the literature,’urinéry'eampies taken

at gne point in time tend to be fﬁiqi; reliable predictors of oﬁerall
compliance. Accordingly, it will bevof interest to compare the " o

plasma levels with other measures of compliance in this study.



It is essential that the instructions to the patient that ﬁ; not take
"ghc drﬁg‘bn the day‘pf the clinic visit be made clear to avoid |
spuriously high blocd levels.

Since the actual drug levels are affected by so many parameters, it .

is essential that they be correlated with the other measures of

7 compllance. If the correlation of the actual blood level with other /
measures of compliancé is-not good, it may be wise to reduce the leveﬂ
of data to nominal. In other words,-tpe blood levels maydggqulre
'interpretation simply .as indiéating vhether the drug,igwgéesent or
absent, i.é., whether it has geen ingested recently-or.not.
Considering the limitatiéns ana expense‘of drug determinations, one
might c0nsidér the possibility of using a quaiiéative test, to detect
the presence‘or absence of‘a drug. ‘For example, it miéht’be of ihterest
to study whether the use of Phenistix will detect the presence of

-2

aspirin in the urine in this study. ¢ " \
, 7 ’ - . ) . ) \

Serum Uric Acid

,;/-’_

L4
’

[ . . .
iInsoi‘ar as sulfinpyrazone is a-potent uricosuricvagend, ane may
predlct that the fall in serum uric acid will be proportional to the

N -

patient's compliance with the therapeutic regimen concernlng his intake

of sulfihpi;azﬁﬁé. Accordingly, serum‘uric acids are measured initial;y

47
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and at each follow-up visit. .

The serum uric acid provides a simple, reproducible test‘which may

reflect the intake of medication over a relatively prolongéd-period.

Hoﬁever, serum uric acid depen@g not qg%y on the intake'of sulfinpjrazone
but also on the patient‘s‘initial body stores of urate, his currqpt

rate of ﬁréduction and his current éate of excreticn. These wili be
affeéted by multiple othér factors so that one might not observe a

close correlation. Burns noted that the uricosuric effect and the

change'in serum urate were rouéﬁ}y—dosage-dependent but that there was'

~ much individual variation and, indeed, the individual variation was as

great as the variation due to dosage in the patients he studied (76).
Moreovéf, he noted that the fall in serum urate was dramatic within

{our days.' Longér term studies demonstrating the dose-response,curve
are necessary. Accordingly, it remains essential that the change in
serum uric acid observed in this study be correlated with other

windices of the amount of drug ingested.

Salicylates will completely abolish/ihe uricosuric effect of sulfin-

pyrazone in acid urine, and although the effect is slightly less

- marked in alkaline urine, a similar marked.suppression-Of.the uricos-

uric effect is seen {77). Thus,.in the group which receives both
asuli‘inpyrazone and atet&ls&licylic acid,it is possible that only a

low correlation will be observed between serum urate and cbmpliance,'
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with the therapeutic regimen.

Acetylsalicylic acid in lo? dosage is recognized to be an anti—ffﬂ\\\\;
uricosuric agle.nt (78). This effect is dose-dependent with 1 gn/day
'prodﬁcing a mean serum uric acid increase of 6 %/day while

2 gm/day prbduca;gn inqréase of.T‘%/day. However, in four casés on
the lower dosage, the range of increase of serum.uric acld was 6‘to\

12 % while in the seven cases on the hi%her.dosage, tﬁe range of‘
increase was O to 22 %. Thus, it would-appear that the dosage of '

aspirin does have an effect on the serum uri¢ acid but that its ' . -

effect may be overridden by other unmeasured variables.

o’

-

Nevertheless, it is reascnable to suppose that there will be some

correlation between th& fall in gerum urate and compliance Hlth the

.regimen of sulflnpyrazone alone and the rise in serum urate &nd

complianél to the therapeutic regimen including aspirin alone. There
may be little or no effect in the group on combined therapy with .
sulflnpyrazone and asplrln. The design of this study allows one to
analyze these correlations in each therapeutic group and compare this
measure of compliance with other measures of compliance in order to
validate it. Moreovef, tﬁis measurement of compliance may also be
validated against measurements of outcome. Insofar as the dose-response
relationship is unclear, this ‘study provides an opportunity to assess

thé form of that relationship by comparing the changes in serum uric

s



acid agninét othcr menaﬁrea of drug 1ngeateﬁn{ Withllurge variation
in the extent of changes in scrum uric héid im different time periods,
{t may prove wisc in the analysis to use a lower scale of meagurement
tﬁan;the ratio scale, e.g; an brdinnl or nominal scalp. ,Thus, it may
be simpler tg state that the serum uric acid simply falls or rises

rather than attempting to quantitate the extent of that fall or rise.

Platelet Tests

Several tests of platelet function are being performed at each visit.
One may suspect that these may prove to ba the best predictors of
outcomes. Moreover, since these tests provide indices of the action

of the drugs which are being given,';hgy provide a measure of patient

+ compliance.

Nevertheless, it is'cpsential that these tests be valid&ted aninst
other measurements of compliance. It is uncleﬁr how good they are as
predictors Bf-drug ingestion and ‘the ose-fesponse curve and ﬁu;ation

of thé effect of these drugs on various pintelct function tests is

in some instances poorly documénted. Thus, it is essential that‘ﬁhis
study avoid the pitfall whigh was demonstrated in many of the eatrlier
studics concerning control of didbetes and_outcémes in which blood sugar
was demonstrated to.be related to the cutcome meusuremcnc-but this |

~ .

wis poorly related to any therapeutic regimen. Morecover, validation

-
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against other methods of measurement of éompliance is advisable
since the platelet function tests may reﬁléct.comblinnce only during

| : , .
‘a relatively short interval prior to the performance of the test and

r

compliance over a relatiyely longer period may be mo}e'directly r

relevant to the outcome measurements.

In addition, it may prove of interest to establish dose-respbnse.
curves and the duration of the cffect of drug ingestion on platelet
function tests by'performing studies in small volunteer groups.

Because of lnrge'interpatiemt variation in these tests, the ideal

" ‘group of volunteers would be the study sample. -

Many of the quantitative tests demonstrate large variation. Moreover,

1t i proposed to study certain derivatives of the tests in order

Lo deté:mine 1f these will'correfate against outcome mé;surcments.
Thus, many of‘these tests can be studieérusing a rhtip scale of
measurement. However, due to marked variaéion within -the tesp and
likely wide obgerver variation in obtainiﬁg derivatives from the tests,
it may ée wise also to analyze these data on.; lower scale ,of
mcasurénenc. }fpf example; it.mgy be wise to énalyze the tests as
demonstrating presence or absence of the desired effect rather than

4

attempting to quantify the effect in some cases.

e
~

g

Collagen Agprepation

B

The aégregation of ﬁlatelets'on exposure to collagen has been demonstrated

-
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to be inhibited by. both sulfinpyrazone (79) and aspirin (80). It
appears that the amount of ‘suppression of aggregatign is related to
either drug's concentration in vitro and the &osage when sulrippyraioﬁé
is given by  intravenous infusion.tq maintain a‘coﬁstant bléod level

in rabbits (79). Thus, this test may provide a quantitative index of
compliance with regiméns containing sﬁlfinpyrazone and/or'aspirin.
However, the experimental data is based on acute‘experiments and the
dose-response curve énd duration of the. effect of administration of

the Grugs to humans would benefit from further documentation. Such
further documentation ifl this study will include éorfelatiop of this
test with other measurements of compiiance. In addition, a small | 1‘

_study in volunteers %Q quantify these factors may prove of interest.

A

Epinephrine Aggregation

The second wave of aggregation of plateleﬁs on exposure to epinephrine

is supprlessed or -abolished on exposure to aspirin. While there is

s

N ) '\ A
individual variation in the dose needed to produce this effect, the d§hage

employed in this study exceeds that required. The dura;ioﬁ'of the
effect has beefl’ shown to be dose-dependent, although ‘ingestion of the
&rug for a period of 48 hours does not prolong the duration to any
extent beyond that achieved by ingestidn of a single dose (81).

2 ’ :

There is considerable individual variation in duration of the effect -

but it appears. to persist for 3 to 7 days (81,82,83). Thus,
147}
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abolition of the second wave of aggpegation of platelets on expoaurb '

to epinephrine is suggestive of recent ingestion of aspirin and

constitutes an objective index of compliance.

However, 0'Brien Tound that‘h out of 22 randomly selected people did
not show the second wave of aggregation, even though they had not
. [0

" ingested aspirin (82). . : .

Accordingly, this test may be best interpfeted as follows. The presencé
of a‘seconda;y wave of aggregation on exposure to epinephrine indicates
no recent exposure to aspirin and provides an index of non-compliance
with tﬁe therapeutic regimen if that regimen included aspirin. On the
other hand, absence of the secondafy wave of aggregation may indicate
only relatively loy aspirin intake or be a'normal variant. Thus, while
derlvatlves of the epinephrine aggregation curve or delays in the

,secondary wave of aggregation may be analyzed on a ratio scale, it is

'preferable to analyze these curves as providing nominal data.

Piatelet Adhesiveness:

Platelet adhesiveness provides an index of coﬁpli#ﬁce with a medical
regiﬁen.including suifinpyrazone. Weily (84) demonstrated that |
sulfiﬁpyrazoge in a dose of 40O mg significantly decreased platelet
adhesiveness in patients Qith prosthetic mitral valves. However, with
increase in the dosage of sulfinpzrazone‘to 800 mg/day, no further -

+
A
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decrease in adhesiveness was noted. tl
. 1

The/ duration of the effect of sulfinpyrazone on platelet adheéiveness

is unclear. Moreover, from Weily's data, it is evident that failure
of_ingestion of 50 % of the.prescribed‘medication in this studygwould
not bé distinguished from lOO 4 ingestion‘of that medication. Moreover,
the measurement of adhesion of platelets to glass has be;n beset by
lprocedural prébiems and demonstrates wide variation (85,86,87).

To bettér document the effect of‘;ach of the therapeutic regimens
employed in this study on glass adhesiveness, if may prove usefﬁl to
perform a volunteer study. -Moreover, the data may be more clearly
énalyzed using:ordinallor nominal Scaies of measurement utiiizing ranges

-

of suppression of platelet adhesiveness or the presence or absence of

suppression of platelet adhesiveness. In any case, the multiple other
measurements: of- drug ingestion which are éﬁ&ilable in this study may

. be correlated with this me@hod‘of'measurement in order to study its

validity.

. [}
3 . - .

Template Bleeding Timb, - | T

The template bleeding time is sensitive to aspirin intake. One gram of
aspirin significantly prolongs the bleeding time, and the degree of
"prolongation appears to be related to the control "bleeding time (in a

relatively constant ratio, whep the Jbsage of aspirin and time from the

N
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i

dosage is held constant ). Accordingly, this measurement provides an

index of aspirin intake..

Unfortunately, the degree of prolongation shows relatively large
varlation in ind1v1dual cases. The duration of the effect is unknown (88)
The effect of sulfinpyrazone or the other regimens in this study on

the tcemplate bleeding time is unclear.

P

L3

Accordingly, the template bleeding time-provides anotﬁer index of

_ e6;;1;;;23‘w£££/1he medical regimen. The dose—respehee curve, duration
or'effect,.ﬂnd validity of the ﬁeasurements can be assessed by comparing
this’ measurement of drug ingestion with the . other measurements whlch

are available in this study

Platelet, Survival Studies

{-}—,

Repeated platelet survival studies are planned in some patients in

selected centres in this study.

* Platelet survival tnme has been. demonstrated to be prolanged wlth
sulflnpyrazone in man (84,89) and with aspirin in eXperimental

anlmals_(SO). -However, aspirin did not decrease platelet turnover
in'platelets-with prosthetic heart velvee; although it did augment

the effect on platelet survival of dipyridamole (90). Of particular

i ’



interest is that 800-mg of sulfinpyrazone per day significantly

increased platelet survival above the survival cbserved for 400  mg/day f&
in patientd‘with,prosthgtic mitral valves (84). Accordingly, platelet |
survivai data may provide'a relatixély sensitive index pf compliance

of the intake of sulfinpyrazone in those cases which are studied. -

EY

Unfortunately, platelet survival studies are coﬁplex.

g

' This study will provide a f%?ther opportunity to document the effect
K] . . )

of aspirin on platelet survival in man. Moreover, it will provide an

opportunity to study\this measurement as an index of medication intake

(and thus compliance).

OUTCOME MEASUREMENTS IN THE R.R.P.C.E. STUDY

U

The outcome measurements employed in the R.R.P.C.E. Study are changes
. v
in the frequency,of transient ischemic¢ attacks and strokes or death.

Since the data set is-not in its final form, certain limitations are

evident with respect to these measurements at the present.

‘Insofar¥as the decrease in frequency of transient ischemic attacks‘is
a major outcome meASurement it is essential to. ensure that the
definition of transient 1schem1c attacks 1s employed in a consistent
manner. This applies not only to the initial dlagnostlc criteria

but also to the criteria related to the definition of a recurrent attack. ° -
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In particular, it is essential that neurotic symptoms and symptoms - '

secondary to other organic disease, e.g. carotid sinus sensitivity, * -
be excluded from the definition of transient ischemic attacks. The

decision whether the patlent has had a transient ischemic attaek

restf upon the_attendlng.neurologist and there appears to be some

variability in the criteria.the various neurologists use for.thelderinition
of an dttack;"necordingly, it is edvisable that the central committee
review the records in order to ensure that the admission and exclusion
eglterla are fulfllled and that the recurrent transient, 1schem1c attacks

fulfil reprodu01ble criteria for their definltlon.

The frequehcy of transient ischemic attacks will depend on multiple
factors in addition to compliance with a therapeutic regimen. Perhaps,

the most obvious of these is the initial rate of transient ischemic

attacks. One would assume that subsequent attacks would occur in
approximately the same frequency as the ettacks which were.observed in_
earlier periods. Accordlngly one would expect a linear relationshlp
between the frequency of the attacks before treatment and during

treatment. Nevertheless, this hypothesis will be tested by plotting

Pyl

the frequency of attacks in -each treatment group ageinst the initial
attack rate and also by testing whether a linear regression model does

vy
I

fit the data.

Accordingly, in this study, if a linear model is consistent Hlth the

" observed data the definition of the rrequency of attacks in subsequent

—

-* [
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intervals in this paper will be the ratio of the frequency of attacks

in subsequent intervals to the frequency of attacks in the pre—treatment

A

interval. This will simplify the analysis and av01d using multiple
linear regression to correct for the 1n1t1al frequency of attacks in

-

a359351ng other correlatlons. However, since tran31ent ischemic
attacks are notgrlously varlable in their frequency, ‘one mst recoénlze
that this ratlo may have a large varnance thch may make detectlon

r

of effects more dlfflcult.
AY

Slnéé the data is not yet in its flnal format, certain coding

procedures are belng utilized in thls sectlon of the study. In the

current dat& set, the freqnency of attacks is‘recorded for various

periads before treatment, namely, a one month period, a six month perlod,

and a ‘one year perlod. It -would appear most valid to use the mean

 frequency df-attacks per month since the time of anset of the attacks

as the index of the 1n1t1al attack frequency. Accordlngly, this has

been caleculated for each patlent. g

Certain difficultigs'arehetiﬂent iﬁ'thg current éharts; In one group
“of reportFrs, the number of attacks fecordedtas ocgurringbin the first
“six months includes those attacks which occurred in the most recent

month while tﬂe nunber of atﬁécﬁs which are recorded as occﬁrring‘wiihin
the first year'include those attacks which occurred in the last six

months and the last one month periods. On the other hand, another
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group of reporters record in cach of these sections only those attacks

which occurred in the.most remote six months, the pcriod from'six

months to onc month and finally, the number of attacks which occurred
' - r

in the last .month. Accordingly, careful examination is necessary. to

extract the data to ensure that is copparable, Morcover, it

would bc'prcférnblc or the central coordinating system to clari#y how
. ..

these time periods Are meant to be interpreted.

METHODOLOGY OF AWALYSIS

General Strategy’ﬁMLﬁnglysis

The following sections deal with methodologies of analysis to detect
the correlations among the methods of mcasurement of compliance, the

corrclations between the outcome measures and the various measurcements

of compliance, and the correlations between vériaus charactcr%ﬁtics
_of the patienﬂé, their diseases and regimens and compliancé. The data
will be analyzed by both parametric an& non~-parametric techniques and
cach of these méthodologieg has certain strengthp and weaknesses and

" imposes certain conditions.

.The Parametric Approach to Analvsis

. . \
This approach is the most sensitive way of determining whether there

is any relationship between the various measurements of compliance and
¢an ﬁcmonstratc the form of that relationship as well as its. extent. .
Since packaged programmés are recadily available, thi; analysis need

"not be laborious.
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b

Onc disadvantage of this approach is that it entails fitting thc‘daﬁu
to be corrclated to a mathematical model. For example, it ﬁhy be -
assumed th;£ the peiationship between two variﬁblcs is linear,
Accordingly, before attempting-to fit any model to any pair of data
Qq&s, it is neccssary/to plot a scattergram of‘the values of the two

variables in order to determiné which is the most éppropriate model

to attempt to fit.

pes
Y

The second disadvantage to this approach is the requipement that the
distribution of values observed be bivariate normal. It is unlikely
that-this assumption will be fulfilled, Whether a failure to fulfil

this assumption will have serious consequences is unclear.

" The Non-Parametric Approach to Analysis

The non-paramctric approach frees one from mékiﬂg-assumptions conccrq;ng : -
the distribution of the data. It.wiil be necessafy to employ this

approach in cases where the data is measured on a nominal or ordinal

scale of‘méasuremcnt.‘ A furthef advantage is greater clarity of

presentation. For example, classifying a patient as a good complier,

fair comﬁlié: or poor complier and stating to which extent the various

methods agree on such a classification may prove more readily com=7 *

nrehensible than the presentation of a regression equation.

The major disadvantage of the non-parametric approach is its.lesser

efficiency. Accordingly, with this approach, one may not be able to .

-
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. - dcmonstrate a statlstically significant corrolation when such a

correlation does in fact exdst,

3 ‘ ‘ . “
Insdfar as many of the an;lyses done by non—paraﬁetric,tcchniques will
involve two-way tables{'it will be necessary to choose correct division
points. In the cdse of nominal data, this is no probiem._ However, in
cases where the data has been measured on higheg scales of‘measurementy
onc is free to impoge arbitrary decision pqihts for separntiﬁg the
data into classes. The methodology of such division is specific to
thc'ﬁeasurements being studied and will be considered in each of the

: subséquent sections.

METHODOLOGY OF ANALYZING AGREEMENT AMONG THE VARIOUS MFASURES OF COMPLIANCE , A

Sincc the various drugs are expgcted to have differenﬁ effects on‘ -
each of the measurements, each comparison will be done within a given
therapeutic group. Moreovér, since the duriﬁion o® therapy decreases
compliance, eacp/GTzﬁﬁe methods of coﬁpliance bging_goméarcd wiil be
compared with Jgspect to the measurements obtaihed a£‘the same’ visit.

AN L .

The Parametric Approach

T e

- . . /:
The scales of measurement appropriaiq to the various methods of

measurcment of compliance have been indicated in Table 1I.” The

appropriate comparisoné which will be made are indicated in Table ITI.

\



Tﬁcnfirst step in the analysis is t? lot
agoinst cach other in order to assess the £orm of the relationship.

) ‘
The next step én the analysis is to fit an appropriate modci to the
data. For example, a linear régres.sion model.may be fitted. Following
this; the statistical significance of the association can be tested

by the F test and the amount of explained variation calculated as r2. 3

Due Lo the small numbers in each Af the ticatment groups at the present,
this analysis is not currently feaéiblo. Huwover, Graph 1 demonstrates
thc initial phaae of such an analysg; dn which the pill counts (rate

of compliance) in the first interval was plotted against the uric acid
(ratio of initial sqrum urie acid to serum uric acid at the first

CON SN a ‘
follow-up visit). “Thus, the pill count is a direct index of compliance.

v

\Thc uric acid ratio, as defined in this scction, will be directly
.proportional to the fall in serum uric acid. This bizarre ratio was
chosen because it is directly proportional to compliance, at least

in the sulfinpyrazonk group.

.Aspirin is expected to increase the serum uric acid. ‘Accordingly, one
would expect this ratio to be inversely related to compliance. One
would predict the values to extend from the upper left part of the

graph to the lower right. - . '



Sulfinpyrazone is expected-to decrease the serum uric acid. Accordingly,. ]
onc would expect the ratioiof uric acid empioycd to be diroctly

correlated with sulfinpyrazone intake., Here one would expect that the

ratios would cxtend from the lower left to tho upper right part of thé'éraph.

In the other twq instances, that of combined therapy with sulfinpyrazone
and aspirin or\aspi?in ;;§Ze, 6ne.ﬁpuld predict little or no corrclation,
The numbers are sufficiently small that any interprctation is fraught
with hazard and wiil not be attempted. Accordingly, it does not appear -

7 worthwhile to atthPt to determine whetﬁer these data suggést a linear
correlation or not. ~ Nevertheless, ﬁhis,dcmonstrates the feasibility of

S . :
the approach. ' (

Thé Non-Parametric Approach

The first étep in the non-parametric épproach is the seléction éf appropriate
" division points for the data. The data rélevant to the six measurcments
‘;f compliance in the immediately preceding section'has no self-evident |
cﬁtting peints. Acco;dingly, itlappears appropriate to obtain a visual
display of the data, partitioned into relatively equidistant groups
according to the mcasﬁrement obtainea.’ Aﬁ example of such partitioning ié _
scen in Grapht2 which represents. the pill counts observed in thc‘first three |

intervals., A glance at this data reveals a marked cludtering'of patients close.-to 0%

A mathematically more sophisticated approach to the same problem is well
exemplified with this data. In this case, one would use the model that
serum uric acid observed at the first follow-up visit is linearly related
to the initial serum uric acid and the pill count. This model was rejected
because it does niot readily adapt itself to graphic representation so that
if a non-linear relationship existed, this might be overlooked,
: ’ . 4
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-

which represents perfect compliance. Conversely,,there 1s & marked
paucity of péti' 8 in the groups representing honcompliance rates
of 25 % or greater. Accordingl&, it appcars inapprepriato to
partition the data accordiag to quartiles or percentiles. Due to '\.
the large number of very cOmpliant patients and small number of very
noncompliant patients, if one were to attempt to divide the patients *
into groups containing relatively equal numbers, one would of

necessit;r be dividing relatively compliant paticnts into sevoral | ’ .
.groups while adding_moderately noncompliant patients to a group \
'containing severely noncompliani¥patients. Accordingly, it is - -
proposed to divide the data on the basis of relatively equidistant
inte ais between the measured values rather than attempting to
obtail) equal number of patients in.eaeh interval: One can‘tpen
impose a division‘poinp which is meaningful insofar as it indicates

. ¥
a significant degree of noncompliance and yet ensure that the .

division poxnt is. not 50 severe that no noncompliers will be detected.
" For cxample, from this series of histograms, 26 % or great deviation
from full compllance was selected as the division point. This step
must be repeated for each of the continuous variables in order to

_ obtain meaningful partitions.

Following this step, it is neceesary'to examine correlations between
the variee%es. The variables to be compared in this. manner are

indicated in Table IV. An example of the ocutcome of such a comparison



is demonstrated in Table V. Here, tha percentage of gulfinpyrazone
N ,

tablets that were inges;cd is compared with the ratio of serum uri¢ 65

L
acid on the initial visit to the first follow-up visit in the few

patients.in which this data 18 nvuiinble. : o .

¢
R

th npproprintc statietical test for the aignificance of such - K\.‘\‘\

nquuriations will be the chi-square teat whcn aufficient numbers are
avallable. Of equ interest are indices of nércement and prediceion
“(see exu@plc). the best test of the division péint is.whether‘using
it allows 6nc to make good predictions in subsequent periods.
Norcover,‘it is 1mportnnt to follow patients in whom thcre are
d}hcrcnﬂnCiCH scen in such a table. I¥ the mcasurcments remain
-discrcpant in subsequgnt Pe;iods, this suggests a bioiogic variant
~peeuliar to the patient. 'ﬂowever,.if it is different patients in
whom the measurements disagrée in subsequent periods, this suggesty
errors in the measyrements, - |

THE METHODOLOGY OF ANALYSIS TO OBTAIN ‘A CLINICALLY MEANINGFUL DEFINITION

OF COMPLIANCE ’ P,

Advantages

The value of an index, which will correlate with the dosagc of drug
ingested and with the efficacy of that drug, to the clinician has been

previousiy mentioned. While accepting that other factors than the *

nmedication regimen may determine the £inal outcbmc, the clinician is
!

highly desirous of obtaining such a predictor of sufficient therapy.

Accordingly, it is desirable to correlate the various measurements 1

</
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'.of complianco in this study not only with cach other but also with
outcome measurcments. Mbreover, such an approach. provides information
concerning other issues. First it allows one to study whethor
compliance with a placebo regimen (e.g. as measured by a pill count)
correlates with o favourable outcome.' Sccond in the flnal nnalysis
of the study, the efficiency of the atatlstical unalysis may be
-incrcased by congidoring compliance as q/gn%qfiablo and using the ;‘

[
analysis of covariance to minimize the effeizég; compliance or non- -

complianco on the outcome measurement (3) hird, a demonstration

of a correlatlgn betweon compliance and the attainment of a desired
therapeutic result within any pf.the active treatment groups adds
strength to the argument that the medical regimen caused the aecre;so

in number of transient ischemic attacks or the prevention of a stroke.

Conversely, if compliance.to a known extent (e.gz. ingestion of 50 %
of the medication) is associated with as good an outcome as 100 %
compliance this will suggest that thie dosage of medication employed

& .
in this study was greater than is actually required..

Effect of Duration of Therapy
The analysis correlating compliance with a therapeutic regimen with
a reduction in frequency of transient ischemic attacks or prevention

of strokes is more'complex than looking for simple correlations
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betwcen differont measurcments of compliance taken at the samo point
in time. Compliance with a therapoutic regimen in ono. interval
concelivably could affect the outcome measures in a subsequent interval;:
If the drugs prevent adhcrencc of platelets to the vessel wall and to
carly atherosclerotdc.plaques, they may ?revent'the progression of
-atherogclerosis and have a long-term benefit. Accordingly, they may
prevent stroke at a much later pcriod and decrcase transient ischemic
attacks for a longer period of time than the period during which they
arc lnLCuted- Accordingly, it is not.uufflcicnt to analyze the data
“only within each time interval. .The events in lator time intervals
" should be analyzed in comparison with a conposite index of the total.'
drug ingestion throughout the time the patient is in the study. In -
the narametric approach employing data measured on a ratio ecale, the =~
final meusunement employed would be the mean of the values obtained in-

_ cach intdrval weighted for the duration of that.interval. ~In the non-

parametrlc approach, this comp031te index would be the time during which
the patlent was felt to be compliant divided by the total time the

patient was in the study.

The Parametric Approach to Analysis
The parametric approach in this section is similar to that in the
precedlng section. In thig case, the dependent variable becomes the

rchange in attack rate,‘as previously defined. The independent variables-

are those listed in Table IIT.
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Again, the first step is to obtain a visual display of the data in
order to assess whether a }ineaf modeliis'appropriate and then
the statistical testing of whethér the linear (or any otﬁer model)
decreases the variation in the observed frequency of attacks to 5

statisticallj significant extgnt emplgying the F test.

. This analysis would be done for each of the follow-up assessments
witﬁin each treatment group. In addition, the frequency_of attacks

at a later‘follow-up period (e.g. six mbnths or one year) would, be

would be a better predictor than the individual indides, it woﬁld be

of interest to perform a step-wise linear regression utilizing the

above variables.

'The Non-Parametric Apnroaéh to Ahalysis'

This approach involves three stages: 1. the use of the KrQSkal—Hallis
One-Way Analysis §f Variance, 2. the use of two-way tables, and 3. the

use of_stratifiéation.

1. The Kruskal-Wallis One-Way Analysis of Variance

An initial con#ideration is whether the varicus tests and measures of

'
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compliance have any effect or phe frequency of transient ischemic

attacks. This question is of bialogic interest.

The Kruskal-Wallis one-way analy31s of varlance will be used to test

‘the null hypothesis that the frequency of tran31ent 1schem1c attacks.
(and incidence of strokes) is not decreased by qomp;iance. ) e
< | |
This test does not make any'assumption concerning the dietribution of |
the variables. It appears unwise to sume that the frequency of attacks
or the independent var;ables in thg various treatment groups are
nbrmally distributed. Moreover, this test has a power-efficiency of ‘
95.5 % as compared to the F test which would be used in the parametric

approach. Accordingly, it is a most valid and efficient, metﬁed of

testing whether the varlous tests of platelet function or cOmpllance

predlct the outcome.

An example of the methodology employed in this analysis is found in _

N

Appendix 2.

2. The Use of Two-Way Tables "

rs

t

Of more interest to the clinician is whether the patient coamplies to
a sufficient degree to achleve the outcome de51red. He wishes to
observe a single boundary which will deflne sufflclent ‘compliance and

1nsuff1c1ent compllanc% to obtaln‘the end desired.
,_o
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- To cmploy‘tQOQway tables rcquirés impoéing division points.? The
partitioning of Iindependent variﬁbles will be According to the

boundaries derived in the previous section. Of the dependent variables,
.thc occurrence of stroke will be defined as either present or absent.

It is necessary to defiﬁe the decrease in frequency in transient

ischemic attacks in a clinically significant manner. For examplc, a .
decrease in the frequency of transient ischemic attacks by 10 % would

be meaningless clinically and could not be employed. Accordlngly, the
decrease in frequency of transient ischemic gttacks will be divided as

less than 50 %, greater than 50 %, and‘completé abolition (the latter
category to be employed if sufficient number of cases demonstrate

complete abolition of attacks)

These division points allow one to classify the patients as compliant
‘or noncompliant and as improved or not improved. (If the three-way

division concerning frequency of attacks is available, one can define

the patients as not sighificantly imﬁroved, significanﬁif improved, and .
attacks abolishéd.)  The appropriate statistics to test the significancc |
of this situation is a chi-square. However, of equal interest would .
be 1nd1ceo of sensitivity and specificity concernlng how iill compllance,l

thus defined, predicts 1mprovement or lack of 1mprovement. An example

- ﬁs -
of such a table is d in Table VI. " //’

/

Stratification

A final step in the analysis is to combine the measurements of



“against outcomes. - For example, one would initially select the two

"~

~&

' ]
compliance and noncompliance and correlate the combined measurement

.
and then the three best predictofs of outcomes. One would then
classify the patients as compliant on the various combinations of
these parameters and determine the frequency ﬁith which each of the
outcomes, as defined above, is obaerVed in each stratum. Agaiﬁ the
appropriate statistical test is a chi-squre test to determine the
statistical 51gn1f1cance of the prediction. However, again, greater

interest might be expressed in indices of sensitivity and specificity.

From this last part of the analysis, one would obtain the most valid
measgremgnt_of.compliance for predicting outcome measuremeﬁts. This

may be a single measurement or a combination of measurements. This

measure wouiﬁ»fhén be used as the dependent variable in'the next part

of the analysis.

va

PREDICTION OF COMPLIANCE

Definition of Compliance

The operational definition of compliance will be derived from the

previous sections. Accordingly, it is unclear at this point how o2

-compliance will be defined. .

Bl
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chertheless, it is desirable to have an operational definition of

compliance employing an index (e g pill counte) that 1is applicabie to ”
~all treatment groups. This will allow comparison across the treatment
groups totdetermine if the type of treatment per se, has any effect

on complinnce and ;111 also allow ene to study the placebo group. 15 ¢

this latter group, it willlbe of interest to determine whether compidunce B

correlates with decrease in attack rate (apparent effectiveness) In

. ~r

addition; such an index of compliance that is applicable to all groups,
if the groups were otherwise comparable would expand the size of the

. _ , A
sample which can be studied so as to increase the sensitivity of the

" investigation.

Accordingly, itiis proposed'to.uee pill counts as a secondary definition
of compliance (if‘they do not consritute the definition derived above)
to test the following hypotheses. The level of pill count which will
constitute compliance will be derived-;perationaily as the percentage

of adherence to the pill count regimen which is associated with

effectiveness in the categories,in which the drugs are effective.

Four other aspects.of noncompliance are of interest. These are patients

‘ eﬁo are withdrawulfor noncompliance with the therepeetic regimen,

patients who admit ot the intake of ;ther medications, and patients ;ho '
take excessive medication. In a second part of the analysis, these groups

will be characterized accordingato the factors which are listed in the

T

.h)potheses. The fourth issue is whether noncompliance in one period are
& .
noncompliance in other periods. 1If patients are coasistent in this ¢

v

respect, this suggests that compliance is a stable characteristic of an

individual. If patients ere inconsistent, this stggests that individuals

respond to their current.circumstances with respect to compliance.

“Accordingly, ohe must follow individual patients throughout the study

¥

duration to study this problem. . / . .




Statement, of ‘Ilypothe:lcu

7.

‘not predlct compllance in the third follow—up perlod.

Sex alone does ngp'yrcdict compliance,
Age alone<doos not predict compliance.
oLrﬂtlflCBtiOH by age and sex does not predict complisnce.

Apparcnt effectiveness (decrease in attack rate} does not correlate

with compllonce in the same Lreaemcnt period.

Effectiveness (decreased attack rate) does not predict compliance

in the subsequent follow-up period,*with placebo or ineffective trecatment.
An increased frequency of attacks prior to.trcacmc;t doee not predict
incrcescd-comp%iance in the first follow-up visit.

"

A greater frequency of attacks in the period prior to treatment does

Recent onset of atﬁacks does not, predlct compllance in the first -

follow—up period. - % ﬁi .

10.

11.

12,

13.
- 4.
15.
16.

Shortness of the 1nterval from last attack to the 1nitiat10n of

therapy does .not predict compllance in the flrft follow-up period,

_qulblllty of the illness (pcr51st1ng symptoms) does not predict

compliance in any follow-up period. SR

Increaded co—morbldlty does pot predict decreased compllance.

The number. of types of other medications does’ not prcdlct decrcased
i

compliance. .

Impaired mental status does not predict decreased compliance.

_Impaircd-spebch does not predict decreased compliance.

’

Total neurologié 1mpalrment does not predlct decred&ed c0mp11ance.

Performance of angiography does not predict increased compllance. .



I'te Porformance of lumbar puncture deos not predict dncrossed compllance.
18, An Increasod numbor of side offuets doog not predict decreasod ‘
compllance. - ’ . _ ’

19. Tho duration of therapy doos not predict decreased conpl Lancen
Nafinillona .

KFfectiveneas is defined as tho ratio of the attack rate in any Interval
to the Initlal attack rates Tho initial attack rate is ag defined
abover the mean frequency of attacks per month since the onoet of attncka

prior ﬂo Ltherapy.

The number of persisting symptoms will be the sum total of the- symptoms
recordod on the uummnry.uhect.' In addition, the following syndrome

clusters will be analyzed,

1. Headacho; : ' o ‘ | . >
_2..Drowninoss, convulsiong, syneoﬁc, or vertigo;
3. Heufinﬁ loss, hoarseness, dysphnsid, dysphagla, or diplopi;;
L. Visual symptomé; |
»e Sensory changes;
\yf/ﬁ. Motor changes.
The prcscnéc_of any one syﬁptom in the‘clustr'will constitute reason
fur inclusion in the cluster. Each of'thésé symptom clusters will be
analyned individually against compliance rate. Secondly, the nﬁmbcr of

such symptom clusters will be analyzed as a predictor of compliancc{
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!
A co-morbld divoase will be statod to bo prosont if it 1o recordod as
preasent In Sectlon 4.1 or claudlcation ig recorded ap boelng present

In Seetdon 5.1. The presenco of an abnormal chost x-rny (50ction he)

will not bo sufficient for defining a second diocano au belng preacnt.

The definltion of impaired mental status will depend upon unndtdtion
in Section 3.6 of impairment of consciousncss or mentation and in- a

Lnllcctuul function. Similarly, impaired speech will bo defined as an

annotation in the samo area.

The exact definitions of the above symptoms or oigns are found in ithe

Referenco Manual of the R.R.P.C.E. Study.

Methodology of Analyals

Firgt, the data listcd in the hypothosen will bo handlcd as nominal
ddtﬂ. Thu first step in the analysis is to perform two-way tables
comparing compliance in each of the therapeutic and diagnostic groups
Lo dctcrminc’if the compliance rateg in the vnrious-groups afe the
same 50 that the entire s amplc can bo used for analysis of the various
hypothcscu.- The two-way tables will bo tcstcd via chi-square tcstlng.
The next stage wiil be to derive appropriate division points for the
independent varisbles which are continuous. Aécordingly, an ordered

listing of the data should be obtained and observed to sec if there are
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any nntuful diviulon points. If th;ru aro no obvious divlsion pointo
ovccurring within cach data sot of indopoﬁd(mt'vurjublos, theso should
”Lhnn be re-listed in conjunction with the compllanco.rutqs. 'hgnin,
any nabural division would be soughl and if no guch natural dlvitjon
pu}nh g seen, it will be apparent that - the indvp(ndcnt varlable does’
not, urrt§t compliance rate and it would probubly|bo appropriate to
divide it at the midpoint in order to demonstruté 1Ly lack of ability

to predict.,

Utilizing the data in thig way, one obtains a series of Lwo-way tables.
These can.bo tested for statlistical significance via chi-square Lesting
and indlces of scnéitivity and specificity and predictive ability

"
derived,

The independent variables contained in hypothoses 2, / through 12, and

18 to 19 constitute continuous variableg which arc on a rutio‘bcale.

HowQVCr, it is unlikély that the distribution of the values dbserved
in these variables is normal. Accordingly, thCuC will be analyzed also
utilising tho hruukul w&lllg one-way analy31s of variance, b ; increase

efficicney.

The Bffect of Combined Factors on Comrliance

Une of the strenpths of.tho R.t.P.C.E. Study is that multiple measurements

are available on-the same individuals. This provides an opportunity
. '}
g
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to JLudy tho cfftcts of intoraction of such vufinblou. Morcover,
Lthere lJ a logical problem in considering tho varloun hypothesoy
Tisted above individually. If any of the independent varlables
corrclato, one will cbuerve either a potentiation or a mauklny of tho
ceffect of each vnriable. This may leoad to spurious rosulta. For |
uxumplc, let us assume that buing younger than 55 will lund_to ﬁon-
comp}inncc and balng mulu will have no effect. Let us furthor assumo
_lhnL 0ll males in tho study nro under the ago of 55. In this case,
“during Lhu analysais, ono would find that both being under 56 and buing-
male produced noncomplianco. This, of,coursp, would be a spuribus
result.  Accordingly, it is nécessary to observe the effect of the
various’ factorg on compliance ﬁot only individually but 4196 in a

'combincd manncf in order to obtainxaccuruto results.

M(Lhodology of Analyzing for Combinmed Pffects

At this stage in the analysis, one will have a series of two-way tublc

in which significant prediction of compllance is seen.  One beging with
Lhc Lwowway table which prcdicts qompliunco the best. One then selecty
the cells in this tablc and lets each cell constitutc thc samplc for the
next stage in the analysis. Thcn within cach uample ono constructs a
Lwo—wax table employing the next predictor of compliance.. One can E
contin;c this_hethodology of ﬁcsting one two-way tnblp'inéidc'the célls
of another until the numbers bccdme too small.to be meardingful. One

~ would pfédict that this cut-off point would come when the expected number

of patients in more than one cell yas less than 5.

-
-
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For cxamplo, onc,might obuerve that age lows thun 5%, incfonuod froquency
of, attacks prlor to troutmcnt -and preater offoctivenodu could be analysod
nplindt tho comblnod oppooito variables in a two-way table to predlct
cumplinncu. On tho basins of auch a combined tablo, one could then tuat

stpnificance via a chi—nquuro tuat und agnln dorive indlcos of venoitivity,

specificity, and predictive vuluu. N

.Thuu, this mothodology of nesting ono tablo within nhothor in vomo caney
will incr@aue the power of prediction éf complfance. In othor cagey, |
'th)u will be no increase in tho prediction of complianco but tho values
ithnmnod for the second prodictor will corroluto with those seon for the
first. 1In this cbse, ono muy assumo that both . prcdictora arc mouduromanJ

of the samo variable and sclect only tho firot &g the prcdictor of

compliance. ‘1 this way, nonting of tho tabloes allows ono to cbuervo

_ dircetly how the various predicting variubles intoract in prcdlcting

Lompliuncc. . : o o '

N



SUMMANLY o '

Tho ﬁcnnurcmqnt of compliance ia ofinential {n olfnlcﬁl
trials to anfiens the officucy and yide uffugtu of
treatment. Multiple methodn of'mcnﬁuring complinneco

and several predictors of it have Bnnn ﬁcvinwud; llowaver,
in previoun atudioes, noncompliance han boen daﬂinud

using nrbltfn§& "outting polntu"vdeicrminnd by the

method of measurement, _chh vuttlnp pointn“ nhould

be vnlidatod agninst an externanl monhuromont.

v ;In the Study of Hecent Hocurrent Frosumed Cerebral

-

Embolt, multlple‘meudurcmonfs nffcctcd by the drugs
being studied have been obtnlncd on multiploe occualonn
in the sawe éﬂljects. This thesis has exploxcd ways
in which one can assess the nxtentlto which these
mensurcﬁents agrec as indices of the intakt of those
drugs. Furthermore, it demonstrates how such
monQuromcntu can bhe validated against an extcrnal
measurement, the outcome deslred in ordcr to choose:
| valid-"cutting points" to def{ne compliancc and
non-cémpliance. .Having obtained such a validated
definition of compliance, 1t fs supgested thnﬁ'

.further studies be'perrormcd.; Thus, the thesis

outlines mcthods to predict compliance and ﬁdn-compliance o

-
.

79



,_ 80
nnd to study whothor complinnce {s n conutant .

charnoteristic of ocortain subjeoto or varict through

time, bulne affectod by time or varioun qvontdﬁ

(0.7. extent of vigible diuonno or unide orrnotn) in

tho cournc of thorapy.
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[ 88
APPENPIX L -~ '- . . . . o
. ' - . L .
Sample calculation of Pill.Count _ \
l., 7 = Number of- j,ablets (or capsules) dispensed
2. R = Number of tablets (m: capsules)h;eturned L RN S
3. X = Number of tablets (or capsules) consumed =7 ~R \ | ‘ \ ‘
‘he D = Number of days from previous visit to follow-up exam -
5 E=0Dx k4 = predicted number of tablets (or capsules) ingested J
PC = Pill Count = X . jq0g0 Z=R . 1004
dl . . . E . w 4 \ ) N
* >’- .
e.g. for F30, first follow-up visit - . ( S S
- . ." . . -* L - . .
Z = 130 tabs o : : SR ‘ .
R = 31 tabs . S AR
X = 99 tabs , : .
D = 27 days . : " ' L ;
B = 27 x b = 108 tabls - | o _
= 9 L —
| x+100%=90.7% . - S . )
- ﬁl w ) . . ) i . j . . ) .
o b
lu ‘ ' .
\ 1
""- ‘.{ ‘ ; Y k ‘
‘4
Y ¥ -J i



. COMPARISONS TO BE PNOTTED AND TESYED BY PMWRIC.TEWIQUES '

r Y *
| | i
\_ g o~
Q ' 1§ g B
1 -1 &k Z O E
- o 3| | 8-& a|
« g .38 8l o 2
. - o] <] e

Of i <l o 3|

: '8 ol o] o

A 2| £l &l 5 2

, . | m] 5] o] & &

Pill .Count | x]x]x{xix

Blood Levels: xIx]xlx

Uric.Acid xIxlx

Glass Adhesiveness - XX

Template Bleedinhg: Time | X
Platelet Survival 1.1 '

—1
r ' \

f

Blood Leévels = serum total salicylate and serum anturan

Uric Acid = initial serum uric acid/serum uric acid at follow-up

~ Pill Count =% of pills ingested of amount predicted to be ingested
' . on bas:Ls of number of days in'interval x 1+

Glass Adhesiveness % platelets adherent mitia].],v/ % adherent at'follpw-up

tamplate bleeding time

Platelet_Survival = plateleb survival at i‘ollow—up/ initial pla;.elet.

survival

s
- .

-

¢

-3

; Templl‘te Bleeding Time = template bleeding time at follow—up/ initial

. "
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