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ABSTRACT

. -

Lack of compiiance with therapeutic reéimens is an
important cause of inadequate om incomplete medical care.

For th& purposes of furthering knoﬁledqe aboutf‘
problems of compliance, this thesis first survevs issues
of compliance as reported in the_cﬁrrent scientific litér-
aturé and. then proceeds with the develooment of specific )

strateqgies to improve compliance and finally with the develop- .
nent of a rescarch design for testing these strateqiés in a

.

controlled clinical.fashion among a cohort of medical patients

-

newly initiated into therapy.
" The compliance-intervention strategies include, ) \
first, special tgqhn;ques in patient éducation,-utilizinq

potent behavior-oriented teaching matcfials, second, a flex-

~ - ﬁf‘ . ' ” .
ible, opportunistic approach to fitting medical appointments

" and medication-taking into a patient's existing rituals and *

\?ail? routine, a pfocesslhcre'pcrmgd,-tailorinq“, and, third,

a behavior modification paradiam ghiéﬁ,;einfotcés prescrihed

behavior.
) h . . | ) .
Hypertension has been chosen as a disease anpropriata

G

’ . ‘ . .
for the testing of the strategics. because of its high pre-
valence'‘and its known. harmful effects, because of the exist-

enco of efficacioud treatments for it, an? because .of the

o

it o ‘g
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small propbrtidn of its victims who are receiving adeéuaée
treatmént, whether for lack of detcctioﬁ of the condition
or lack of compliance with its therapy.

A steel mill {Dominion Foundries and SteqL,Comﬁany)
in Hamilton, Ontarig, has been selected as an ideal studv
site for several reasons. First, the Comnanv is owned by
its emplovees upd this has led to an exceptioﬂallv-stable

- employee group. Second; it has an active and cooperative

employee health service. Thirdly, the health service staff.

has become concerned about the préblem of untreated hvoer-
tension £hrouah its bnfiodic health assessment proaram and
the hiqh preynloncc of hypentensioh among eﬁplovees lost
from active duty fﬁfcugh'vascular-disease.

‘ At the time.of this wr?tina the nroject has been

"funded throuagh the Medical Research Council and’is just’™-

~getting underway. ' ' : v

v’
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1. INTRODUCTION

A person who seeks medical éare from a'hgglth pro-
fessional will generally find hiﬁself caught up i; a temporal
sequence of events beginnihg with the colledtion of historical
data,Jproceding:to:a.physical and laboratory exéminatioﬁ, and
‘then, if a problem is perceived;:to“ﬁsdiagnosis a;dcé pres-
criptiqn for therapy.

At this poiné, the sequence becomés somewhat more
complicated.  If the application of the therapeutic pres-

cription requires some skill, for éxamﬁlé a sufgfcal pro-

cedure, then the paticnt will be asked to declare his intent
or.acquiescence in yritinq by signing a consent form. The
health profcssional‘;ill then perform the .procedure gﬁd'thc
pfbcess is ended. However, if the consummation of iherﬁby
requires no special skills, for example, the taking of’med-
icine in the form of- pills, then the paticnt will usually be
“expected to administer the.treatment himscif, aqcording to

the health proféssiohal's instructions, and no consent, for@al

- or informali is ﬁought. Save in some special situations.

TR v e -

wherao lack of patient cooperation is feared *or cx&mplh in
the outp;ficnt tr;atmcnt of tubgrcuiosis_or the psychoses,
the cooperation bf the patient is usually aséuméd.
Aélreportédﬁin the fovicw whiéh‘tclibws; ;mplo“
evidéncﬁ exists to rejéct qﬁis assdmptiéy'ag uﬁwarraﬁtdd;

— %} i
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Eirstly problems in accurate self-medication are protean,

extending into all fields of health and disease a@re rather
. . f - - ¢
~than just those féw areas presently given attention.

Secondly, health profeésionals are able to predict the co-

operation of individual patients with ‘only chance accuracy.

- } The\agqreé to which the patients' activities
correspond'té:appointment schedules and.the therapy prescribed
L 'l‘:'_ .
in self-administration situations may be termed compliance

'and; ccnversely, their divergence termed noncompliance.

v

. e Diverqence comprxses under- and over-compliance as well as
: p

taking the wrﬁhg'mediqation. Issues of compliance and non--

cdmpx;anée are :the subject of this thesis.

: . ¢
'U;ackloﬁ compliance of patients witﬁ‘therapeutic

i.regiméns can"severely-limit the effectiveness* of othcrwiﬂe
‘efficacious* treatments and thus underminc medical care. .

fhFurthermorc,\noncompliance can vitiate attempts .to evaluate

' old or now treatments, in. both individual therapy and proper

clinical trials, giving rise to pessimistic or mihleadinq

¢onclunions._ . ;j K

. It ié-contended that npncompliance is a probicm of
R T - 1oL . ‘

. sufficiept magnitude and importance to warrant far more.

_ attentidn on the part of health p%ofcasipnuls and resdnrchéiﬁ.

u

H NEEE

* liore cffcctivencss refers-to the extent to which a trcatmont A

acts among those to whom it is offered whereas cfticacy
rchrs to the extent to which a therapy dooa more qood than
harm ta thpac who take it. "



alike. PFurthermore, it is contended that practical and
relatively inexpensive solutions appear of sufficient merit,
in preliminary testing in various clinical situations, to
warrant formal evaluation in a prospective-clinical trial.
i Iﬁ the ensuing text, issues of compliance and non-
compliance are outlined through a review ©f the current
scientific literature. Next, based partially on findings

reportefl in the review, three intervention strategies are

L. .
developed in detail. Finallfﬁ a research design is presented

NI -

for the testing of the strategies in a randomized clinical

trial.




2. A REVIEW OF THE LITERATURE ON COMPLIANCE

2.1 Introduction
N .

) The current scientific literature on compliance with
therapeutic regimens is rather sparse.- Index HMedicus does
not have a subject heading fdr‘complianée so that would-be

reviewers are obliged to peruse article titles for words
such as "compliance®, "adherence®, -“cooperation®, 'dropouts‘,
"defaulters” and the like. Once-a relevant article is

obtained one can then follow up any refercences given which

Sppeaf appéopriate and can search through,Scfénce Citation
Index for future citations of the article itself. At best
such a procéss is doomed to be gnsystematiclenough to be
unreproducible.

The review presentcg;ﬁere comprisesaprimary'sourceg
only. Approximately half of the raferences were oﬁtainedi
through the painstaking work of Ms. Jane R. Cloak -(worklng
as a reséarch assistant under Dr. D.L. Sackett% - who selc#tcd
them froﬁititles contained in Inqéx_ueﬁicus fron 1971(ind 1972
aﬁd'in'Currcht Conteﬁts for Juﬁe thrdugh December, 1972.

The rest wera obtained by folléw-up refercnces éited in the
colloctcd articles and from the private £ilc of Dr. A.R.
Foinstoin who hns contrlbutcd to rescarch in thls arca and who

] .
has becn ~collecting articlos on the subjectxﬁor sevoral years.



I
No attempt has been made in this review to assess

Epp methodologic merit of the cited articles, although such
a process ;s presently being undertaken in preparatlon for
future research and a symposium on compliance tentatively
scheduled for thé Spring of 1974. Suffice it to say that
the majority of studies are of a descriptiv; nature, many
are“retrospective and few could be termed rigorous in any
meaningful sense oé the word.

The review pfocéeds in the following igshion.
First, the magnitudg of the problem of noncompliance is
surveyed. The review is laréely restrictgd here to reports

of compliance rates among ambulatory patients with chronic

medical conditions, in keeping with the focus of the
fesearch design which follows the review. Next, f#ctors

_ which have been investigated_ for their possible.effects on
compliance are categqrized. Fiﬁally, str&tegies g?ich have
been utilized to increase compliance are presenteﬁ.\

2,2 Mngnitude -

. Lack of compliancc with therapeutic regimcns cuts
across diagnostic-poundarios and, as will be dcmonstrntcd
in the scctio; dealing with the determfhants of éompliancc,
tho ‘type and, indecd, seriousness of the disease is not a
major determinnnt of complianco. However, most ‘investigators
are of discreet medical disciplincs and for the sake o!
convenience the magnitude of the problen is des ibed with-

in the therapeutic milieu in which it is ‘reportéd in tho



literaturé. This method of description, then, does-not
imply any assgcia?ion ©of the disease type aﬁd the observed
compliance rates.

A lastlﬁord of introduction is in ordér. One of the
difficulties in assessing compliance rates is that different’

‘khuthors apply different standards and definition; of

compliance. Thus rates of noncémpliance ranging from
15-93% as reported by Davis [23] may not be from comparable
samples nor, alas, accordiﬁq to standardized criteria. 1In

order to add some clarity to t@é followlnq descriptions,

summary tables have been included for each section. As

crude guidelines, first; about two-thirds of patients under - -a
active medical treatment may be classified as compliant |
when compliance is defined as adhering ;o-at least twa-thirds

of tﬁe prescribed therapy and second, the variance_within'

individual samples ‘and among samples is very large.

, The compliance rates'among generhl medical out-
patients are summarized in Table 1. Davis i23] in a pro-
spective study of new patients to a general medical outr
patient déﬁartmcnt, followed over three visits, found that
I7s of the 154 complied with less than half of the medical
advice given and that 5% éﬁmplic& #iﬁh none at all. Jenkins,
157) me;sured CO?pliance with med;caﬁion among 30 patients
pre-selacted fra; his private practice for their faithful
attendance at-appoiﬁtmonts. ‘Hc’tound-that 22 (73%) kept

thcif*rogular appointacnts and of these 22, 4 {18%) worg ' .

\
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A
&

completely faithful to their medicstion preécription;

12 (54%) took less than 60% of their pills, 4 (18%) took
half and 2 (9%) took ndne. The average compliance rate was
50%. Porter [81]f again in a private practice setting,

found tb?g 69%'(33/48)'bf his patients on short-term anti-
biotics éerred by %esévéhan one‘day‘s prescribed medication
during the trial-period.

In two 9tu¢i;s of chronic medical outpatients,
Tagliacozzo and Ima.[97,98] reported, in the first Study,
that 61% §é7/159).were still attending clinic at the fourth - §
scheduled visit and, in the second,.49% (96/195) stopped
'attending between the first and foufth months following

this first visit. Among chronic ambulatdry patients over

the age of 60, Schwartz and his co-workers [89])] found that
- 47% (126/269) omitted all 6: part of their treatment where- )
&% 10% (26/269) made errors in dosage. Porter [81] found

that 34.5% (20/58) éf his private patiénts on long-term

medications took less than 80% of ‘their prescribed medication.

In 82 chroni¢ medical patients fo;lowed six months after

disbhargg from hospital, Donabedian aﬁd Rosenfeld [26] found

that 37% were ﬁot compliant with medical supervision
rccémmgndations, 22y failed to heed diet restrictions and

130 were ﬁo longer taking any of their prescribed medication.
However %P a similar study, Brook and his associates [14)

!oun& th#t_only 12% (33/268) admitted that tLoy had stopped,

| taking their medication completely, si* months #fter medical

dischﬁfgo from~pub11c hospitals.
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Three research groups report subgtantially different
compliance rates for patients with cardiac complaints (see
////f;;ble 2). Davis and Ei;hhorn [20],-studying shifés in
compliance over time in ngfarmers with caréiéc conditions,
discoveqéé that 36% reported continued compliance with .
medical advice about work, diet aﬁd pefsonal habits, 13% who
initially complied ;dmitted discontinuing treatment, 34%
who were initially|noncompliant began complying,. and 17%
admitted neyer complying. These investigators also looked
at the effect of complexlty of regimen on compliance [22]:
' among patients for whom recommendations included all three
aspects (work, diet, an& personal habits) lO.Gl‘of 239

patients compliéd with all three aspects, and 26% failed to

comply with any recommendation. By contrast/ Johannsen and
his co-workers (58] in a retrospecgive ahalysi; of data
from a cardiac fork classification unit found that.self;
reported coﬁpliapce-with medical‘rgcommendations at.six
month follow-up was 92.7% (38/41), wi;p psycho-social re-
commendations was 66.7!'f28/42) and with vocational re-
commendations was 76.4% (97/127). Of 127 patients, 91 (71.6%)
did not reject any recommendations and six (4.7%) rejected
all recommendations. Intermediate compliance rates were
found hmong patients taking digoxin for congestive heart
failurc. Weintraub and his associates [105]) found that 67%
(75/112) stated that they n&vcr failéd-to take tﬁoit madicj

“lation. When six of the 13 "compliant® paticnts‘with low ~

/

. | | oo )
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serum digqxin‘levels were quéstioned further, three coﬁ—-
. fessed that their compliance was not as,com@lete as they had

previously stated.

~
.

Cafop and Roth [17], utilizing direct observation
of peptic ulcer patientg (see Table 3) on various diet
regimens in hospital, found that a strict diet was adhered
to on 67% of 1084 patient days and a liberal diet on 75%
of 989 patient days. In peptic ulcer dutpatients taking
aﬁﬁacid and atropine, Roth and his co-workers [87,88]
reported that 40% t64/160f'dr0pped out 6f treatment en-
tirely. Of the 96 who continued treatment, the Jtean

antacid intake was 54t of that prescribed; only 70% asked

for rgfills of as much atropine as had been prescribed and
only 3B% had atropine present in their-urine at clinlc

o

visits, ‘
Se;efal studies have dealt wilh noncompliance among
hypertensive patients (Table 4).J Caldwell and co-workers
[lS], in revlewing clinic rccords, discovcred that of 76
.patients starting therapy at the clinic during an arbitrary
time period, only ‘38 (50%) were undcr care 11 months later

and 5 years later & mere 10 (17‘) were under treatment.
Finperty and his associates {31} rcported an avcraga drop-
out rate o£.42\ over scvoral ycars at a well organized, .
'otflqicnt' hypertension clinic. The low therapy continuatlon

rates and high prevalence rates of untreated hypertension

arc amplified by the community survoys of Wilber and Barrow.

Iy
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In one survey (109),. for .each 100 persons screened, 25 .
were found hypertensiVe, 1;\bf these 25 actually sought

' care whe; adv1sed to do so, eight continued on therapy over
several months and only four achieved adequate control of
tneir p;ood pressure, In the second survey [107], S8% of -
thos;.foﬁnd‘hypertensive were-aware of their hypertension ~
but on;v 30%iof those who were aware of ‘it were receiving

' treatment and of those on treatment :only 50¢% were under
. good' control. ‘A chart survey of files of physicians in
private practlce in the community was performed in conjunctiék

\
w1th the communxty screenrpg and it was discovered that 56%

¢ of patients begun on therapy were "lost track of" within

1
_,«v

.tGree months.' Compliance with antihypertensive therapy is

ncomplete even When patients are carefully screened. In

-~

the United States Public Health Service c00perativeﬁnyper~
Itension study [100]. patxents who deviated even slightly from
‘medication .and appointment schedules durinq a two to three

'-month pre trial 'faintness of heart' period wore excladed

) s -
teom the atudy. Even with this precaution, 44\ of patients
2

took less than 90y of their medxcation dqung the initial

' months Qt the trial. Using aimilar methods, the Veterans

: Adminiatration Cooperative Studies Group on. antihypcrtensive
a o

: agents (101, 102] excluded 50\ of patients otherwise eligible‘

!or tho ntudy. because ot qrons noncomplianco 1n1t1a11v

and bccause ot deviations trom appolntmont and Medicatdon

g achedulea in pte~tr1a1 atudiea.
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In the earlier literature.on'compliance among medical
loutpa'tients'the major focus of ‘attention was on tuberculous
patients leaving sanitorla on various prophylatic agents
such as isoniazigd. .(INH) and para-amino salicylic acid
(PAS) (see Table 5). Moulding and his co—norkers [75)
excluded 'grossly noncompliant"” patients from their study of -
a medication monitor and actively encouraged the rest-of E
their patientﬁato comply. The compliance rates among their
112 subjects were as foliows: 60.7% removed more than 90%
of their prescrlbed medication from the monltor, '22.1%
removed 70-90% and 13.1% removed less than 70%. Otncr

studies which also employed strenuous eﬁforts to promote

compliance had less encouraging results. -Maddock [68], é%%
using urine tests at reqular clinic visits, found tnat 64%

of 50 patxents on INH were compliant and 49% of 33 patients
'on PAS. were compliant, where compliance was defined as having
less than or equallto 20% of urine tests negative for the
'drug prescribed. Pragoff [§3] studied the compliance of .
tuberculous outpatients one gpar after digcharge from a

\state instgiution with comprehensive follow-pg servicesaflk:*
was able to locate 66.of:77‘patiénts diéchargéd within an ¢
arbitrary time period one year earlier and’ found that 71 2t
of thc 66 had aatisfactory complignce with drugq prcscrip-
tiona, 42.1thyith diet prescriptions and 42.4% with activity.

rccommendatlons.. Pitman and co-workers [82] studied

~ A

‘ﬁwcompliance among tube:culous outputients taking PAS and found
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that 59% (36/61) of urine samples were positive for
sallcylates. Dixon and co-workers [25) found that 50%
f76/151) of urine samples were positive for ;hltcylates'
among patients on PAS. Three months following hospital
discharge, patients taking INH and PAS in Preston's §xudy
[84] were found to have positlve urine tests in 72% (18/25)
of scheduled clinic visits. Berry and his associates [9]
found more encouraging rates of compliance: he estimated
from ufine'samples coliected‘at unannounced home visits
that 96% of his 26 randomly selected patients took their INH
at least;half_the time. However, despite the fact that

C
hone v151ts were unannounced one wonders if a "policing”

‘effect was not present in Berry's study as patients were
each visited a total of eight times during a one month perioﬁ.
Ireland [55] followed 264 tuberculous patients, prospectiVely
from the time of hospital discharge. Ten percent never
returned for follow-up; by six months, 33y were taking less _ )
than 50% of $§escr1bed medication; by 12 months 43\ were
taking less than 50% of medication and; by 24 months, 73.5%
were takino less then 50% of medication. |

| Among diabetic outpatients (see Table 6), Stone'{94]
lfound that 62t of 160 patieots were under poor.eontfolf'a
ofact which he attriboth'oo lack of compliance primarily
with dict prescriptions.

Compliance among arthritio patients has evoked the

interest of soveral'inVQStigatora (see Table 7). Oakes and
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his co-workers [78] assessed the use of hand splints to be
worn nlghtly by 66 arthritic patients who volunteered to

use the spllnts. Female patients used the splints 78% of
the time whereas male patients managed only 41% use. Nugent
[77] studied the yse of prednisone among patlents wltL\,
active rheumat01d arthritis who were simultaneously taking
as much acetylsalicylic acid as_they could tolerate"™, INH,
- one tablet per day, and prednisone, one tablet four times
per day. He found that 21% (8/38) dropped out of tho initial
" part of the study and a further 20% (6/30) dropped cut of
the crossover phase (only six of the 14 dropouts were due

to uncooperativeness). Of those who remained in the study,

25% took less than 75% of the prescribed dose of prednisone

for more than- 50% of the observation periods. 1In a controlled

trial of placebo, phenylbutazone and C20410 among patients

with rheumatoid arthritis also taking acetylsalicylic acid
p .

with or without codéine, corticosteriods, or physical

therapy, Joyce [59] found that 51% of 78 patients had les%/
than a five day discrepancy at pill coonting at the end of
each 28 day phas; of the trial.

~ Vincent [104), studying the use of eyodrops by out-
patients with glnuéoma‘(sec Table 8) found that 42% (26/62) ¢
claimed‘that'the§ omitted taking the drops less than once

per month for cach time the drops were pPrescribed per day.
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In conclusion, theso data clearly lack congfuity in

definition and measurement and, even where comparable, in
magnitude. However, it appéars safe to infer that lack' of

. compliance i; a snbstantial problem whenever treatments are
self-administered, -_ ' (
2.3 Determinants of Compliance and Noncompliance

In an attempt to understand and deal with problcm‘
of noncompliance numerous studies have been undortaken.
Unfortunately, review analysis of the resultant dato is
once again confounded by the often inadequate methodology.
_ inconsistent dcfznitions, contradictory findings and
additionally by the evident complegity of the problem it~

self. Nevertheless, several factors energe as relatively

constant correclates oﬁ‘complianco or of noncompliance and
some of these are unexpected to say the least. |
2.3.1 Sociodemographic Factors (see Table 9)

Numerous authors have reported extensive investi-
gationo into the relationship between variona sociodemogravhic
factors and compliancc rates. 'Su}pfisingly, few of them
have found significant correlations.

Age is positively corrclated with compliance in only -
one report:. older women of childbearing agé are more faith-
ful in tnking their birth controllpi%ls [91]). Age han been
found negatively correlated with compliance in three clinical
sottings: prevontive_dcntnl care [992]); very elderly chronic- .

ally ill patients {89] ana;-ndolosccnts'on rheumatic fever
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TABLE 9: SOCIODEMOGRAPHIC FAGEORS CORRELATED WITH COMPLIANCE

Y
CORRELATION BY REFERENCE
FACTOR POSITIVE NEGATIVE NIL
age 491 ¢ 42,89,99 3,7,18,20,22,26,46,47,
‘153,67,68,75,81,83,105
education 89,91,99 - 3,7,18,20,22,28,34,42,
46,50,53,68,75,104
sex - female vs male 83,99,104 25,42 1,18,26,46,47,53,67,68,
75,81,89
. &
social class ‘ 28,34,42,53,81
|fantly size - 91 42 3,18,50,75
race — white vs black 28,91,99 53,67,75,83
"demographic vnr;ablés" ' ' 23,75,81
{ncome 99 o 26,28,31,46,68,75
social isolation 89 .. 81
intelligence : | 31,47 .
religion:
catholics vs
protcstants 104
parital otatus: | corrclations found: 83. '
' 89,91,104 (sce text) . |7768,81
. : . e \
fanily stability | 28,67 A 42
paricy ' 1 81,91
occupation 25,50,76,63 26
mother working
(pediatric patients) 3 ’
telephone in home - 106
urban vs rural ' 99 - )




~.

)

prophylaxis [42}. Most investigators report no effect of
age among adults [20,22,26,46,53,68,75,81,83,104,105) or
children [3,7,18,34,67] and one study [67] directly contra-
dicts the results cited above for patients on rheumatic
fever prophylaxis.
Education was found correlated with dental prophylactic
behavior [99] and the tﬁking of oral contraceptives [91]
and was found negatively correlated with medication errors
among elderly patients [(8%9]. Most agtthors, however, found
no correlation between education and compliance-[3,1,18i20,
22,28,34 42,46,50,53,68,75,104}. o ' Y
Simzlarly, most authors found no correlation betuesn

sex and compliance [3,18,26,46,47,53, 67 68,75,81,89].

Dissenting reports were split, with three authors finding

compliance greater among women.[83,99,104l and two authors
£inding the opposite [25,42]. In the dissenting studies,

_ the findinqs werc isolated to one segment of the age

structure (middle aged women {104) or adolescent males [42]

being found more compliaT:;%/gt';;bc clearly conflicting
(Pridgoff (83] and Dixon [ found opposite results among ’ “?
pdintions of tuberculous out;nticnts).
”HQ\EBEEPr_f°““d social class to bs a.determinant
[28,34,42,53781]. . TN
'Pamlly_siic was !ound‘positivcly corfelnted with

tho faithful taking of birth control pills [91] and neg- .

ativoly corralated with compliance with prophylactic
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penicillin among post-rggpmatic fever patients [42]. Other
authors, however, found no siuch relationship among ;dults
(75) or pediatric patiénts.[3,4é,50]. B

Three studies reported greater compiiance among
whites than blacks [28,91,99] but four studies rep;;ted no
such racial difference (53,67,75,83)."

Income was correlated with compliancé only for
dental prophylact;c behavior [99); otherwise it was not
correlated with compliance‘[26,28,31,46,68,75].

Social isolation was negatively correlated with

compliance in two studies [81,89], although the relationship.

was not statistically significant in Porter's study (p = .1)

(81].
Two authors found no correlation bgpween intelli-
gence and adherence ([31,47].
One aﬁthor reported higher compliance among
tCcatholics compared to Protestants ([104]. //j
The'findlngs‘q%th respect to marital status are. ) ‘
somewhat confusing and conflicting. jAmong glaucoma paticngs, ‘
widows were found more compliant than married women, though
the opposite was true for males {104]. Married women are
more‘compliant with oral contraceptive uﬁe.tﬁan single
womén [91). Among patients over 60, married and singio
patients made fewer crrors in sclf-medication than those

who were scparated, widowed or divorced (that is, thggc:wﬁo

had changed marital status) [89]. Another study had somcwhat
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el

conflicting results in that compliance was significantly
better among patients who were married or widowed compéred
to thosé who were single, divorced or separated {83].
Three authors report no correlation with marital status
[7.,68,811. . °
Family stability was positively correlated with

cowpliance in ‘two studies [28,67) but was’ found to have no
effect in a third (42].

| Occupational level was found correlated with
c6mpliance in four studiés [25,50,76,83] with those employed
being more compiiant than those not working and with those
in skilléd, cléric;l or professional positions being more

compliant than those in unskilled positions. One investi-

gator found no such correlations among chronically ill

patients [26].

Working mothers were found correlated with/ggot
compliance among pedlatri? patients‘[J]. )
Parity was found correlated with compliah;g with
: strth control medication in one study (91] and with prenatal
-iron pill taking in another (81]). |

Urbanites wore found to undertake more prophylactic
dentalibehnvior than rural peoplc {99].

In summary, with some conflicting rosults noted
which may or may not cmanate from 5pccia1 circumstances,

it would appear that sociodemographic factors bear little

or no roln;iohship to compliance or noncompliance.

’ .
. ’

-~ . .

(-

[l B SN
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2.3.2 Disease Features (see Table 10)
As with sociodemogra%hic factors, fey investi-

gations have demonstrated cérrelations of features of-
the disease,‘sucﬁ'as previous bouts, specific diagnodis, or
even seriousness, with compliance and where»correlationé
have been reported conflicting findings often exist. |

~The duration of the disease was not found correlated
with compliance to therapy among farm_peﬁple with cardiac
conditions [20].

Only one author repq?ted an &ssoé}ation pfiprevioup
bouts of the séﬁé diseﬁse'with igproved.compli&néé'[7]
whereas four invgstigators reported that previous unt; did
not affect compliance (18,20,67,96]. It is of intdfest:here
that one study found a. significant correlation between
‘recency of- last attack of, and history of previous hospital-
ization for, rhcumatic feﬁer with compliance But'oﬁiy if
the,patxent Ielt the attack was serious and th he was .
susceptible to a recurrence [50]}. This ralation h1p is .
discussed further in scction'i.3.3°Pat;ent Characterlstxcs.
In studiéélwhich_dld not controf'for pagient;'
‘perceptions, one study féund‘prcvious hospitalizaﬁion

) corrclatcd with, pcnicillxn prophylaxis complianco amonq

post-rhcuma;ic fever paticnts f42] but in a second study it

-

s

was tound negatively co:rolatod with compliancc with psycho--.

o

tropic drugs among ncurotzc ‘outpaticnts [65). | Sovcral

other studics, however, tailed to demonstrate any correlation
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TABLE 10:. DISEASE FEATURES CORRELATED WITH COMPLIANCE "
o ' CORRELATIONoBY REFERENCE - N
.o, - * ! -

‘\FEATURE OF DI_SEASE ’ I POSITIVE NEGATIVE NIL ' '

duration _ ' g . 20

previous bouts: - | 7. . 18,20,67,96
lprevious tredtment 65 i R T

. . . . @
lp:‘cviouﬂs_; ‘__' : : ' o - . N

hospitalization' - 42 65 °, 47,67,68,81
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between pr ioﬁs'hospitalization and compliance with
therapeutic regiméns [47,67,68,83]).

'Again, when objective seriousnesstof the disease
is the feature examined, the association with compliance
is discordanéﬁ among chronically ill outpatients, those
with the most severe disabilities were found most compliant
bgt this finding could not Eg_separated from the fact that
these peoplexinvariably received more care and supervision

& .
[26) . Among post-rheumatic fever patients, one study found

-3

signifigantly higher compliance among those with cardiac
damégéﬁidzl but a second study on patients with the same
.disease did not £find any correlatioﬂ [67)1. A negative
correlation,wés found in a group of pregnant women: .those

with initially low hemoglobins took oral iron.less'faith—

fully than those thh normal hemoglobins [13]. 'Similarly,
neurotic patlents Judged 1ndependent1y to have a poorer
prognosis were found to default more frcquently [65). Two
other studies failed to dcmonstrate any correlations. the
extent of disease bore no relationship to adhcrence ‘with
antituberculous prophylaxis ip one [83] and the severity of
acute pharyngitis and/or otitis media wa$ not associatcdl
with compliance in the other (18].

'Hith.réspect to dinénosis, no corrclation was found °
with compli#nce amﬁng.pgychintric‘patienti [{7]. Unfortunately
th&'study did not cite tho.cvidence on which this clainm

~is based. S : ' | '

-

s

~———
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' Even the presence of'sy@ptoms hgs not been found - P
positively.correlated with‘adherence. The reported duration
of symptoms among pediatric patients Qith acute strepto-
coccal infections waé noircorrelated with compliance with
oral penicillin thérapy in one investigation [18] and the
presence of symptoms among patients with';heumatoid

arthritis was actually negatively corrélated with compliance

with test medications including placebo in one controlled

trial [59). - ' S i
" Thus any intuitively attractive hypotheses re-

garding relationships betﬁeeﬁ disease features and patient

compliance find little support in current studies.

2.3.3 ' Patient Characteristic§ {see Table 11)

'i) In contrast to the negative or equivocal findings .

with respect to sociodemographic factors and-features of

the. diseasec, the paticnt's personal peréeptions of the

disease, the doctor, and the treatment and his previous
behavior with rcéard.to compliance would appear to be import-
ant determinants of his édhe;enée té prescribed medical
regimens. The ﬁost concisely formulated ve:balizq&ioﬁ of

the ré&ationship betwéen a‘patien;'s perccptiohs and his
health sceking activities is'the-‘ﬁealth belicf model” of
Hochbaum, Rosenstock and Keqeléé. ‘Aifreported'by uaefner-
[46].thc health belief model is an explanation of health '
behavior undeftakgn by a person with no symptomsa. It has

the following key elements: health behavior is related to -
. J ‘
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TABLE 11: PATIENT CHARACTERISTICS CORRELATED WITH COMPLIANCE

CORRELATION BY REFERENCE

PATLENT CHARACTERISTIC ) POSITIVE NEGATIVE |NIL

;|perception of

~-disease as serious - 18,34,46,50,97,99] 99 85
~personal susceptibility 7,28,46,50,99 85
-efficacy of therapy 7,46,50,59 42,85,99
;thernpy as paidful | = 85,99
-doctor as friendly . L 34,62 Co . 65
satisfaction with doctor 7,23,62,75
s

expectations met by doctar 34,62

geﬁeral attitudes towards
health professionals.and

source of carg 28 - 3,20,22,42,52
intention to take treatment | o ’ 81;85
high work oricnrgtion i 110 20
f;turistic orientation 196 ' 42

influence of" . .

~family . 49,78 . 22
~friends = f ‘ 20
rcﬁistlng of treatment :

-children : 7 . ' , 3
-adults . : N 26,94
concurrent illness in family ) ' 67 . 18
cﬁmpliancc with othér pa;ts of -

regizen o 22,88,1C4 ' 17
“fecling well" : " 15,105

fccllng bfl"tOO guch" medication i ) 105

wnovlcdgc of discase : 28,97,99 ' 8,42,96,104,105
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1} the extent to which people feel they are susceptible to
a disease; 2) how serious people think that the occurrEnce‘
of the disease would be; 3) how beneficial people believe
certain actions would be in reducing their susceptibility to
or the sevérity‘of the condition in light of any barriérs

to taking‘the actions.

Several authors réport the correlation of cémpliance
with the patient's perception of sgriousness of the disease
(18,34,46,50,97,99], with the patient's perception of his.
susceptibility: to the disease [7,28,46,50,99] and with the
pﬁgieﬁf*g’sérception of the efficacy of tfeatment [7;46350;59].

One study found no ﬁgrrelation,of any of these three things

with compliance among coliege'studenps drged to obtain a
tetanus booster but the author felt that this was due‘to
dislike for and inconvenience of obtain;ng the 'shot'_fBS] égd
his findings are thus.not inconsistent with the model. Two

other studies did produce inconsistent results. In a study

of dental préphylactic behavior, it‘was found that seeking
prophylaxis was correlated with a feel{né of low susceptibility
to dental disease (here, again, perceived pain of'ttcatment
was found a deterrent of compliance).fand it was found that’
the p&tient's feelinglthaf dental prophylaxié is effective
\Mh)was not correlated with compiiancg {99). Similarly, ﬁn a
study of p#ﬁicnts on rheumatfc fover prophylaxis, porception

of the efficacy of penicillin was not correlated with

compliance ([42]).

)
‘ 0
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An equally important perception on the part of the
patiené, it would appear, is that of satisfaction with the
individual doctor: four studies reported a positive corre-
lation [7,23,62,75]. Ho@éver, attitudes in general towards
health professionals and source of care were found to be
correlated with compliance by only one investigator (28] with
no correlatiqn“béing found by five others {3,20,22,42,52].

At any rate, when the patient's expectations wefe met by the
doctor, compliance was positively affected [34,62]).

Ogdly enough, intention to take treatment was not

correlated_with compliance in two studies ([81,85] and general

concern for health was similarly unassociated with compliance

in two studies (20,31) though it was in a third (7].

A high work orientation was found negatively correlated
with compliance among a heterogeneou§ population of post-
. mycocardial infarcf papientsLIIIO] but it was found uncorrelated
with compliance among farp peopl& with cardiac conditions
[20]. A futuristic orientation towards life was corrélatqd
positively with coﬁpiiance with the use of a safety glove
among sugar canc cutters [96] but a fatalistiE attitude
among parents was corrclated with compliance with rheumatic
fever ptophylaxis among children [42]. : o
Pamily influence wag found to bo positively corrolatcd'
with compliance in two studies [49, 78] but patients in a

third study did not admit to influence by family [22] or,

in a’ fourth study, by friends (20].
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Resisting treatment was not found to affect
compliance among pediatric patients [3] but among adults

. S
it was given as a reason for noncompliance in two studies

[26,94].

Concurrent illness among other family-members was
concluged to'adverse%y affect compliance among pediatric
patients on rheumatic fever prophylaxis in one study [67]
but was not correlated Qith compliance in another study of
pediatric patients on short-term antibiotics {18}.

| _.Patients who cdpplied with one part of a regimen
_weré found to comply with other paéts in two investigatiOnQ
{22,88] but not in a third [17]; compliance with medication
for a co%orbid condition was found correlated with compliance
with eye.drop préécriptions among glaucomatous outpaticnts
[104)2

The most frequent’reason glven by patients for
stopping medication in two studies was 'feeling well"” [15 105]
Another recason given was fear or dislike 9t taking "too much”
medication [165], ) >

A somewhat astonishing.fiﬁding.'especially in view

-

of vigorous'current efforts in the field of health education

is that Khowledge'of discase has more oftcn th;h not been

found to bear no relationship to hcalth bchavior and compliance.
One investigatér found knowledge of disease to bc a predxctor
of compliance but it was less potcnt a predictor than the

patient's perception that the illness was serious and it



o 37

e

ceased to be a predictor under conditions of high experience
with illness and under conditions of a high number of
physician contacts for the current illness [97}. In a study
of preventive dental health behavior, patients with high
knowledge of dental health were mofe compliant [99] and in
a study of'patients on rheumatic fgver prophylaxis, know-
" ledge that penicillin controlled streptococcal infections
was significantly correlated with compliance {28]. However,
several studies, including one of rheumatic fever prophylaxis
{42]), found no relationship between knowledge-an& compliance
[8,96,104,105]. |

To summarize .then, the patient's perception that the
disegéé is serious and that he is susceptible to it are.
strong correlapes of compliance and‘his perception that the
treatment is efficacious is a weaker correlate whereas
perception that the treatment is painful is negatively co;
rrelated with compliance. Furtherﬁore patient satisfaction
with the therapist appears to be\an important determinant of
compliant behavior but knowledge of the illness does not.
2,3.4 Features of the Therapeutic Source (sce Table 12)

Several studies of various features of the doctor-
pﬁtient relationship and the therapeutic setting have done
little to clarify.thé felationship of these aspeéts to
complian;e: the results of the studfes have been inconsistent
or conflicting. Two features stand ouﬁ;.howcvor:'first,

_ | :
tho lovel of supervision is a, strong corrclate of compliance
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TABLE 12: FEATURES OF THE THERAPEUTIC SOURCE CORRELATED WITH COMPLIANCE

CORRELATION BY REFERENCE

i
mﬁnvg

FEATURE OF THE THERAPEUTIC SOURCE | POSITIVE NIL
level of supervision 32,33,29,
47,56

therapist's prediction re
compliance 16,18,25,26,75
the particular physician 17 18
private vs public physician 109 105
friendly approach of physician 34,62 65
active vs passive acceptance of
patient 23,53
doctor's attitude towards patient 65
"doctor-patient relationship” 31 20,22
use of persuasion to attend clinic 91
regular vs surrogate physician 7,18 p K ’
doctor's attitude re efficacy -
of therapy 56
amount of waiting time at clinic k)
tizme between screening and . N
referral appointment .32
oethod of referral after
screening 108,109

2 (sce text) . - -
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[32,35,39,47,56]; second, health proféssionals are unable
to estimate the compliance oé those under their direct care
with better than_chance accuracy [16,18,25,26,75]}.

Isolated or conflicting‘findings include the follow-
ing. The particular physician was %ound to influence comp-
liance in one study [17) but not in a seccnd il18]. Private
bhysicians'had a higher drop-out rate for hypertensives but
§lood pressure control was better among those who remaiﬂaé
than among public pattents-[109}; however, a second study found
no correlation of compliance with private practice or public
care among cardiac outpatients [105). Parents of pcd}atric
patients who g?rciﬁved the approach of the pédiatrician as
friendly were found to have more compliant children 134{52$\\\ '
however 'iikingf versus "disliking® the physician was not

associated with) compliance among adult neurotic outpatients

[65].

Active rather than passive acceptance of the patient .
and hfg statements by thé docto; was corrclated with comQ;//\
liancé in two studies [23,53). However, the doctor's attitude
.towards the patient was not associated with compliance {[65] °
nor was his attitude towards the efficacy of treatment [56].
On a less s;ecific level, the doctor-patient relatioqﬁhip was
not related to compliance in studios of farmers with cardiac’
conditions (20,22] Sﬁk drop-outs from a hypertension i}inic

gave as thelr main reasons for leaving the poor doctor-patient

rclationship and long waiting periods [31].
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The use of persuasion to inducé "needy” women to
attend a family planning unit Qas associated with poor-
compliance when the persuaded group were compared t6
volunteers [91].

After blood pressure screening in tﬁe-community,
it was found that'the_longer the time between screening and
the follow-up appeolntment, the smaller was the proportion
of screeners who kept the appointment-[32]. In another
hypertension survey, the method of referral to a central
hypertension clinic was also found to be important: the
most effective referral method was a letter sent to the
home; less effectiye was a phone call ahd leés‘effective
still was a message given verball} by a survey é:ew blood
pressﬁrc technician [109}. ' '
2.3.5 Features of the Therapeutic Regimen (sec Table 13)

Reporté relating various aspecfs of the therapeut;c

regimen to compliance contribute only modestly to the .o

underétanding of the determinants pf conpliance gnd
several are in conflict.

Four investiéators report a decrease in compliance
over time for both acute and chronic discases [18,29,55,81]
whereas three failed to observe this phenomenon (9,25,81].
Two explantions of many which may gpply here are firsf.
pcople stop taking their pedications when they fccl well
[15,105) ; second, caref alysis of compliance behavior

reveals five éattcrns: 1, always compliant, 2. some-
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TABLE 13: FEATURES OF THE THERAPEUTIC REGIMEN
- e
3 CORRELATION BY REFERENCE
FEATURE OF THE THERAPEUTIC REGIMEN | POSITIVE | NEGATIVE NIL
duration 20 18,20,29, 9,20,25,
55,81 81
cost of medication 15,26,105 | 68,76
109
type of medication 47,55,56,81 18,25,65,
’ 72
type of behavior required 22,26,58 -
(sce text)
complexity of regimcnf 22.88,98,104{17,20,34,89,) 18
\ 105
side effccts " 15,81,105
use of safety dispenser 63

y

%
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times compliant, 3. never compliant, 4. compliant at
start only, 5. noncompliant at start but later compliant
f20]. Thus studies of compliance at one point in time will
yield variable rgsults dependin; on the proportion of each
pattern observeé and the interaction of each pattern with
time and trea;ment. Furtﬁérmore, among individual patients
duration may-have‘opposite effects as is demonstrated in
one study spanning fouryyears [(20].

Cost of treatment was found negatively correlatéd -
with compliance in four studies [15,26,105,109] but had no
effect in two others i68,76]. o

Tfpe of medication was stated to affect compliance

in some studies but not others. Phenothiazines were

sxgniflcantly more associated- with noncompliance comparcd
to dibenzazapines [42]; chlorpromazine was more frequently
taken than thioridazine'ISGI; imipramine was less well taken
than placebo [81]'and: PAS waé less well taken than INH
which was less frequently taken than streptomycin [551.
Among paticnts on PAS, however, different preparations of
\PAS had no apparent effect [25]). conflicting findings
include the facts that among psychiatric paticnts‘taking
placebo, chlorpromazinc, mcprébamatb, or phenobnrﬁitol.
there was no differonce in compliancc rate {72] and,;
similnrly, .in neurotic outpatients on meprobmate or placebo

no complianco-diffcrcntial was observed [65!.’.P1na11y.
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among pedxatrlc patients, pill or liquid fafm of med-
ications made no difference [18].

Two studies suggest that the type of‘behaviof
required of the patient is a determinant: among chronic
medical outoatients,_diets were found more frequently
neglected than medication (26); among farm cardiac out-
patients, work:recommendations were heeded more than diet
recommendatlons and even more than personal habit re—
commendatlons (22} ‘and; follow up examxnations of a cardiac
“work ‘classification unit revealed that medical recomnend— }
atidns were more'heeded than vocational or psychosocial
recompendations (58].

Conflictxng reports also exist with respect ‘to the
effect of complexity of ‘therapeutic regimen on compliance
rate. One study on peptic ulcer outpatients ;Ound a
' correlation bctwcen antacid intake and atropine intake
but not between clinic attcndance and atropine consumption
(88]. In a dcscriptiVe study of glaucoma outpaticnts._' .
those, who took daily medication9 other than eyodrops were
found also to take eyedrops faithfully [104} Sim}larly
cardiacaoutpatients who complicd uith uork rccommcndations
were found to coaply more frequcntly with diet and pcrsonal
habit rocommendations [22]. Finally. paticonts !or whom
KQcavy mcdication and diect prcscriptions were 1n\cffact
attcnded clinic more faithfully than tnosc !o: whom thcre

were no such recomsendations (98],

L "

X
1
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These findings suggest that the probability of
compliance with a new therapeutic regimen is increased
: 1f a patient has prevxously shown compliance with therapy
even if that therapy continues along with the new one.
Compliance in the past is tnus ptedictive of compliance
with new or added regimens, Viewed‘from another perspective
howeyer, it appears easier for a patient to manage one
therapy than two or more as the following. studies demon-
strate. Yet, whether this is due to increased cbmplexity
or sheer quantity or both remains to be seen.
_ Compliance w;th an ulcer diet was not correlated
with entacid consumption in an inpatient study [17).

Amongvacute padiatric outpatients, compliance—was less if

three or more medications were prescribéﬁ or if both |

medicetions fnd medical procedures were prescribed {34}.
Amonq-chronically ill, elderly-r_nec'iicalloutpatientst errors
Ancreased as the nunber of medications'increased'from zero-
to three but decreased for those on four to nine medicatioffs
[89] Among - cardiac outpatients compliance dropped off: |
severely for patients for whom three regimens were prescribed
as opposed‘to ong Or two' [201 Among outpatients on

digéxin, concomitent use ‘of a, eiuretio was” associatod with

a significAnt decrease in’ the proportion ot patients who
stated they’ uere comoliant [105] Only one inventiqator,

studyinq\pediatric putpat}pafg\on short term penicillin.

found no ecffect of concurrent medications on compliance (18).
. _ o

. . . i
“ . P
. - .
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Three studies gave side effects as a reason for
noncompliance among a relatively small proportion of

patients [15,81,105]. °

.In one study, the use of a safety container was
assgqciated with a‘significant decrease in‘'compliance

compared “to the use of a regular container [63].
X ) X

In summary, duration of therapy'appears.téube
negatively correlated with compliance in general but
AY

adequate analysis is confounded by changes in compliance

- ,f
in both directions in individual patients. The cost of

treatment appears to be a deterrent. Certain medication

fypes apﬁear to affect compliante, PAill taking, work
change, diet change and pgrsoﬂal habit change are success-
ivgly more difficuli for patients to handle. Compl@kity
of fegimen is negativeiy-coételated with compliance but
analysis is hampered by the finding that compliance w;th‘
one regimen is positively correlated with compliance'with
additional.regimens. Sidé effects and safet? containers
decrease compliance. ) : LT
2.4 strategies for Improving Compliarnce .

;Reports of attémpts‘to improve compliance wigp :
medical rééiﬁcns #re gcarce in the current medical lit-

erature and properly controlled clinical trials aret
' . ' B N

| distinctly rare. Nevertheless, a certain\amouné of useful

information can be gleaned from the available data and

applied directly or heuristically.
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2.4.1 Patient Education

The prime strategy for improv cémpliance in
current use is patient education. It takes a variety of
Qhapes and forms and has been applied to a variety of
clinical and health problems. Haefner [46], in a
controlled trial, subjected volunteers to three films on
cancer, tuberculosis, and heart disease, urging a periodic
health check and roentgenogram. Compared to a control
group who saw no films, a significantly éreater propdrtion
of the study group obtéined‘both the check-up and:
roentgenogram while asymptomatic during the eight months
following the study. The .study group was found to,rste
their susceptibility to the diseases aﬁg the efficacy of
treatment higher after they had seen the films (see 2.3.3).
Glogow {40] randomized p&tients screened for glaucoma into
oné of five information groups including no .information
(appointment for follow-up given), m;nlmal information,
in-depth information,‘problem‘solviné (minimal inforﬁation
Plus helping with arrangements for’E%llow-up appointmept),
with a fifth JQVQrflow' group béin§ sent to the receptionist
for an appoihtmcnt. There Jére no difforenceé among the
four information groupsf}n attendance at the follow-up
visit though compliancdﬂwas significantly leas for the
group merely given an appointncnt by the busy re aptionist

Evans [29] used various types of Tszangb including

1. high fear, 2. low fear, 3. positive appeal,
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4. rrecommendations only and 5. elaborated recommendations,
to induce junior high school children to brush their teeth
effectively. He found a significant increase in reported
compliance among those receiving the "high fear®™ and
“recdmmendations only" messages bu; objective measures
rgvealed a significant difference in actual behavior among \
those given the “"elaborated recommendations® and 'positive\\g.
gppeal‘ messages. There was a substantial drop-off in \\
compliance and attitudes'ovef six ‘weeks and there was no
corrglation between retention of infofmation'apd either
reported or actual behavior in any health_mesgage-group.
Barﬁes [6] attempted to induce 80 recalcitrant

school children in “urgent" need of dental care to go for

treatment by sending randomly one of four messages to

their homes. Message formats included 1. high fear,

2. low fear; 3. combined high-low fear, . control..

Unfortunately 30t of his study_group;could not be lpcaﬁed
'at follow-up six months lalef\_ Of those who could be
located, there was no significant effect when FllAthc
persuasive groups together were compared with the control
groups, nor when the three test Eessageq ware compared to
cagh dther though 'the trend-in the thrce test groups was
towards increased compliance.- L

Holéer (S2] tested the effect of message source on

compliance among new mothers. He found that\although

patients felt it was more appropriate for nurae
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the information {on baby and maternal care and family

planning) their compliancg was improved if the message
was delivered by a mother with no medical training. F
Unfortunately, there was no comparison group to assess
naturai coﬁpliance rates in the absence of spe:iaf
educatién. --//'

Radelfinger [85) used high fear, low fear and

factual taped messages about tetanus in an attempt to

induce col%ege students to obtain a free tetanus booster
shot. His;Eompliance rates were so low that he was un-
able to draw'inferences about differences betweenrcombliers
and noncompliers.

Large scale multimedia educational campaigns to
promote healthful behavior in whole communities have met

with limited or no.success. Sughman {96]) observed a trend

towards use of a-safety glove by sugaf_cane cutters assoc-
iated with high eprsuré to media (télevision, radio,
newspaéers) which had carried heulfh education messages
_ about the safety glove during a community safeoty campaign,
howevgr the result was not statistically significant. =
Robbins [86) found no discernable decrease in dela} in
secking care reported by patients fsund to have cancer
comparing results before and after a public anti-cancer
campaign in New York urging check-ups.

Numerous other authors report the use of éducationnl

efforts to 1nducc'cdmpliancc in situations .whero compliance
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is assumed to be especially poor such as in tuberculosis
prophylaxis {9,25,55,82,83,84] and diabetes mellitus [94].
Unfortunately these studies are uncontrolled and other
sé?bices such as home follow-ups are included so that the
results are difficg;t or impossible to iﬂterpret.
2.4.2 Behavior Mddification

| Both classical and operant conditioﬁing have had
limited testing in medical outpatient settings, their major
use to date being in psychiatric inpatient settings. Azrin
and Powell [4] compared'compliance rates with half-hourly
pill schedules among volunteers using a regular pill
container, a p#ll cpntaiher with a threg second buzzer
attached to # timer and a pill container with a simii?r

buzzer which rang until the subject shut it off. Compliance

was significantly improved in the latter.group. Meyer

and Hendersén [71]2}eport the use of behavior modification
techpiques to promote diet. planning, weight réductiqn,
smoking reduction: and exercise increase among middle-aged
_volﬁnteers considered at risk for coronary disease. The
comparison groups were 1. doctor—consultation- 2. doctor-
consultation plus individual health counselling and 3.
doctor-consultation plus behavior mod;fication: the quu1t§
fh§ored the éehavior modification group. Mothodologic’
considerations-make the results liﬁtlc'mora than heuristic,
howevvr, because the subjects were volunteoers to begin with,

the behavior modification group spont much more time with

/

RN
.y
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their "therapists" than did the other groups, the enthus-
" iasm of the therapists may have biased the. results and the
behavior modification programme was expensive.
2.4.3 Level of Supervision
The level of supervision seems an important varisble

in the determination of compliange. Irwin [(56] found a
progressive drop in compliance among psychiat;ic patients
when he compared closed Qard, open ward,-and day patignés:
Finnerty and his associates [32) have demonstrated sign-
ificant improvément in compliance ‘in their Hypertension |
Detection and Follow-up Program (HDFP) trial when their
patients are compared with those randomly ‘assigned to a
general medical outpatient clinic. The HDFP approach may
be characterized as a flexible extension of supervision
of care where warranted. Unfortunately, it is difgicult
to assess what parf supervision plays and.ﬁhat part is
due to improving the convenience, efficiency and continuity -
of the clinic in the latter study.
2.4.4 Tailoring

'. A”multi-faccﬁed approach to improvi g compliance
which is at least in part an extension of supﬁrvision may
be termed "tailoring”. 1In this, medications are fitted
to the pagicnﬁb daily rohtiﬁ%xor/gzzﬁzis,.appdiptmchés are
fitted to daily schedules and the “"tailor® acts both as
a patioent advocate and n~s§pcrvisor.‘ Sc§crnl‘authors

report the use of such tactics, frequently with consider-
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able success. Anderson and his co-workers (2] report the
return for "necessary® pediatric care of 95% of 79
previously rgcalcitrant families, with continued attendance
of 70% over the following six months without further prompt-
ing. 1In a controlled prospective trial, two public health
nurses achieved a trebling of compliance with such mea-
Sures among acute care pediatric outpatients [33]. Al-
though the study was uncontrolled for compliance levels,
Gavron and his associates [39) describe the maintenance of

a population of childfgn on rheumatic fever prophylaxis

with over B80% success over several years; Tactics utilized

included: 1. establishing a good relationship between

the clinic staff and children and their families namely
through continuity of care provided by nurses rather than
physicians; 2. maximizing efficiency of the clinic;

3. utilization of a"tolpe;' sexvice (tracing of lost
persons); 4. utilizing nurses as instructors and patient
qdvoéates:- 5. allowing for home visits when necessary:

6. holding clinics at times which secemed most convenient
for the most'numbef of p#tien;s. Most of thése procedures
could be éiassitied as fitting the seryice to the paticnt‘
or t;iiorinq. Finnerty's approqph mentioned above is likely
another exanmple althoﬁgh_his descrig;ion of the process ‘\\\\

is not complete enough to permit any confident classifi-
H

cation.
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2.4.5 ality of Referral

Reports of experience in community screening for
hypertension have outlined useful procedures to improve
compliahce with follow-up appointments after the finding
of elevated blood pressure. As stated breviously,
Wilber and Barrow {109] found that letter referrals
resulted in greater compliance than telephone referrals or
on-the-spot referrals by blood préssure technicians hired
- from the community. Fiﬁnerty and co-workers [(32]) discover-
ed that 80% of those found hypertensiﬁe.dn screening

failed to show up at a follow-up appointment when the

appoiﬁtment was scheduled one to two weeks ahead, but

personal contact with ople who failed to appear reduced

the drop-outs to 29% gf the total and, perhaps most'

important, schedulin B appointments within 24 to 48

hours was associate i;t a five percent drop-out rate.
2.4.6 Modality of Therapy ‘
' Alternate/modes of therapy may be important with
respect tp compliance. Siegel Qnd co-workers [91} found
significantly higher continuation of contraccption at a one
year w-up among Gomen utilizing intra-uterine devices
comparcd to those taking oral contraceptives. Unfortuhntcly,
the subjects were permitted to choose thcimcthod they
used s0 that the study gfoups may lack compa;&bilit&. In

: , !
Bonner's study [13], women were randomly asgiqned to free
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or self-payment prenatal iron thegapy; & slight but
statistically insignificant improvement in compliance was
noted in the former group. 1In Feinstein's study [30] of
rheumatic fever prophylaxis, the use of intra-muscular
benzathine penicillin virtually eliminated‘compliapce
problems compared to q;al penicillin groups. Similar

improvements in compliance were reported by Ireland [55]
H

<‘//‘with the use of intfa—muscular streptomycin compared to
“the- use of oral INH and/or PAS for tuberculosis prophy-
laxis. Within the oral medications, compliance seems to

be better with certain preparations than others. As

mentioned previously (section 2.3.5)'comp1iance is poorer
on thioridazine compared to chlorpromazine [56]; Additién— ; i@
ally, if the complexiﬁy of a therapeutic ;egimenbis

negatively correl&ted with compliance, thé use of combin-

ation preparations such as those of hydrochlprothipzide

<and reserpine or alpha-methyldopa for hypertension may

significantly improve complianc% though this remains to be

tested. .

2.4.7 Conclusions -

—y .

Patient education”keeﬁsito have short-term or
ﬁegligible effecg; on compliance. By contrast, "tailor-
ing", -a flexible Approach to fitting the treatment to the
patient, appcars to bc a potent to&l to improve compliance

in outpatient settings. As might be expected, the level
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of supervision is a direct correlate of compliance rate.
Behavior modification programmes Rave not been adequately
testéa in medical outpatient settings but initial results
appear encouraging. The medication modality may affect
compliance, a finding that is useful méinly where altern-
ative modalities exist. The effect of the combination
medications on compliance remain to be tested. As for
medication modalitf, the modality of referral as well as
the time between referral and the follow-up appointment
appear to be importapt determinants of compiiancé.
Patient education, tailoring and behavior
modification will be discussed in greatei depth in section

3 which follows.

—_—
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3. RESEARCH DINSIGN PART I

3.1 The Development of Cornliance-Imrrovement Strateaies

3.1.1 Introduction

-~

The results of the investigations cited in the
previous sections suqggest that lack of compliance with
therapeutic reqgimen is a problem of considerable magnitude.

Further, several features of the patient a@nd the therapeutic

setting are stzong}y correlated with compli;nce, thouch the
evidence is fﬁSuffiéient'td establish causal links. Firally,
relati&ely few studies have tested strategies for inprévinq
corpliance and none of those cited has observed in a
controlled fashion the effect of compliance intervention
procedures among oﬁtpaticnts océr an extended period of time,
However, the available .data sugqest a number of promising
approaches to improving qup;iance wvhich merit extended
prospectivc testing;

The remainder of this thesis is devoted to the
developrment of a protocol for a randomized clinical trial of
a seripa of treatment strateaies which may increase compliance
with drug therapy for benign esscntial hypertension.

Hypertension is an ideal disease condition for study -
for a number of reasons including these: 1, it is pcrhabs

the most prc;alcnt chronic medical condition cxisting in the

[
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community; 2. in an untreated state even small blood pressure )

elevations are associated with awesome morbidity and morfality
(100,101,102,103); 3. efficacious treatments exist for all

levels of hyéertension as has been dramatically demonstrated

for both malignant (27,48,74,80,92) and benign essential (35,36,37,
100,101;102) hyperténsion: 4. because of the high prevalence ’

of hypertension; its dearth of symétoms in its garly stages and

the recency with which efficacy of therapy has heen demonstrated,

substantial numbers of untfeatéd hypertehsives can be found

within any population and followed prospectively as a cohort

_brought unéer treatrment at the same time (Feinstein's "inception

cohort®) (38,64,66)" |

. 4 ;
Described below are three separate tactics designed

to improve compliance witﬁ antihypertensive therapy arong ' w»~f
newly treated hypertensives at a steel plant in Hamilton,

Ontario. The rcasons for the choiée of £;§ site and the

fashion in which the individual strategies will be tested is

outlined in the protocol vhich follows thcjdogcriptions.

This two staqge process, dcﬁelopment of the specific tactics to

improve compliance then development of a strategy for testino

then, has been necessitated by the lack of clinical precedents

in the study of conplinnce_ihtcrvention.

3.2 "SpQCIfiC Proposals for the Improverent of Cornliance

among Hypertensive ‘Outpatients

3.2.1 Introduction

Perhaps thé rost frequently tcstéﬁ strateqgy for im-

proving compliance has been "patient education® in onc form
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or another., Few of the fechniques used have beéen descfibeﬁ'
clearly ecnough to permit the reader to assess:the merit.oé
their educational methodology. This ié'unfortunate hecause,
for the most part, these studies have failed to demonstrate
any lasting improvement in compliance and'one'wonld hopé
that the disappointing findings to date are the result of
poorly designed or utilized educational methods rather than
.the-inability of the human animal to respond sdaptively
to new knowledge about his health. It is on the former
prenise that potehf beghvior—orienteé learning tools were
developed for the proposed study.

A second strategy of compliance-interventlon to be
1nc1uded in the study is that of behavior modification. To
the author s Pnoulcdge this has not. been formally described

among free—liﬁiﬁg adult medical outpatients. Its use arong

e
)

humans is relatxvely new but it is presently being utilxzed
with extensive success as a thcrapcutic tool 4n institutional
Jettans and as a teaching tool in’ educafional ‘settings.
Hhethcr it can be utilized to”modify the bohavxor of free-
living pooulntions is problcmntic- the rewards nccessary to
'relnforce desired . bchavior -can become cxorbxtantly expensive

uhen a pers on has frec ucccns to incxponsive connoditieq hhiCh

derve as rewnrda for ingtitutionnlized patients.' Yet the

developrent of this tonl for Justesuch situations, would be an

important addition to thcrapeutic arnarents.

]
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The final‘strategy to be testéd is a technique
here termed “tailoringﬁ . It 1s presently a nondescrlpt
process which fits treatment into the patlent s exlstlng
daily roqtlne and whlch attgmpts to make treatment, doctof

visits, and other health-seeking behaviors as toYerable and

. convenient as possible. As reported prev;ously.(segt{on 2.4.4),

tailoring in one form or another has been applied.with what
would appear to be great‘success in-é variet§ of clinical
situations but.it lacks careful characterization aﬁd has not
been formally tested §nong chronic mcdital outpatients.

3.2.2 Patient Education

: —
- The philosophy underlying patiEnt education is

appealinq* teach a patient about his dlsea&e and its treat-
ment aff—if_ziii_yg,enaﬁleg_to act apprqprlately and respon-
sibly. If volitionandfntéllect were one and‘the same this
would no doubt be a useful concept. But one need 6nly ask a
' &mmmer or élcoholic to recite the ;vils of his qddiction“to

" demonstrate the breadth éf the Split bctweeﬁ knowledge and |

wilrpowcr'or at léast'btheen knowledge and behavior..

[l

“rranslation of 'knowledge into behavior i( not always of

the sam¢ magnitude of difficulty as in the cxtingtion‘of the

"bad habits'.' It is scldom difficult, for eiaﬁpie, to tcach

a'patient with anqina,pectoris to use'nitzaﬁlyccrino tahlets.‘

Unfortunately, however, hcalth cducators are ‘rcqu tdy !

‘1""”'“

confronted with the problems of inducing hcalthfui but un-

plcaqant new behavxors such as reqular dontal visits or
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regular pill-taking tolasxpptomatic patients. When the
results of patient education for such purposes have been
measured the findings have been far from encouréginq when
the end-point assessed has been actual behavior and the

duration of effect has been taken into account (see section

2.4.1).

Educhtional psy oloéists have receﬁtly di;ected
a greatu deal of interest and research towards the dig-
cordance between ¥Knowledge and behavior; One resu1£ is the
currently popular iéaching activity of expressinq all
cducational objectives in'‘terms of precise acts of behayi&r
(for example, “write®, “list®, "select™} rather than presumed
and non-measurable cerebral states (for example, "know",
»understand®, "appreciate®) [69]. It is clear that such
.activities are appfopriate to the task of patient education
when the gqallis an overt behavior, namely compliance with
prescribed tﬁerapy, rather fhan just knowledge of the medical
problen, X

Twé educational techniques which appear‘gﬁrticﬁlarly
suited to the ac;iévehent of behavioral goals are prograrmed
learning, originated by B. F. Skinner [24], and é;mpthodology
qfrmed "mastery learning?, developed by B, S, Bloom (12).

The first, proqrarmed learning,’;s_ciaimgé to be
rore cfficient and cffective than optirmal classroon tcaching

because it gives frcquent fecedback and rewards correct

answers to quastions irieediately. Prolonged appl}cntion of.
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programmed materials has led to some disenchantment with
their acceptability and success, but for short term learning

LY

-tasks of a descriptive nature they are both inexpensive and
effeétive.

The second technique, mastery learning, is a
relatively recent development. It is based on two central
premises. First, aptitude is defined as the amount of time
required by a learnér to attain mastery of a subject, the
underlying assumption being that, given enough time, virtually
every student canigaster instructional materiﬁls at any

level of complexity. (It is worth noting here that nmost

grading systems_in present use reflect the expectation that
only about 20% of students will achieﬁe méstefy, that is, attain
‘A's’.) .
Blpom{s second premise begins with the assumption ’Hdz)
that, if aptitude is normally distributed a"d’iNStrUCEEEPbiS

held constant as in the usual #lassroom situation, then

achievement will be normally distributed:

- o

L

un{form instruction

/ .
per learner

apiitudc ‘ achievement
I
A
C‘_t

i
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1f optimal learning techniques were utilized, However, Bloom /
theorized that it would be possible to move most learners into

the high achidvement (mastery) area:

optimal instruct?on

’

per learner

v

1

aptitude

“achievement
ihe,theory seems pedestriaa until one considers that by “"most
learners®™ Bloom was referring to 95% of students,'excluding
only those with special learning disablities, and by ‘optimaln
instruction™ . Bloom was, referring to strategies which can -

be applied within the claSsro&m with the usual time and

L}

personnel constraints,

-
-

The strategies proposced by Bloom include:

1. defining objectives in concrete behavioral terms

so that students know exactly what is expected
o of them; : '
2. using"formative' evaluatiqn techniques which serve
to provide f;equent feedback to both stddcnts and
-teachers; -

3. identifying, in advance, alternative learning methods

and materia&s to bé'uséd if learning bogs down:; and
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4. providing small group teaching and individual
| tutoring only in circumstances where the first three

"« tactigs have failed,

) In one classroom trial, aprlying the above-methods,
\\the proportion of students achieving ”A';level scores on the
;hme examination which had been used in previous years to
test)students receiﬁ?nq copventional instruction increased

from 20% to 80% in the first and 90% in the second year.

The techniques described above are said to be best

suited to: >

\h\_ﬂﬂi - subjects which require minimal prior learninq {or
' previbué learning which most'stgdents already
possess), |
2. subjects which are best learned.sequcntially, and
3. . _subjects wh&ch tend to be "closed"™ (that is, Eequiring
convergent rather than divergent thinking);
If mastery learning concepts are applied to the educ-
\atioﬁ‘cf patients, it appears that onc_éah predict a sub-
stantial increase iﬂ-th; knoﬁledge of patients about their
discases, 1If a cértain beﬁavipr is the objective of patient
education thiy mastery leArning, since it defines its objecct-
ives behaviorly, avoidé the displacement of objectives fLOm
'behnvior"tO"knowlpdge'. A major reserva;ion persists,
however; it is one thing to exhibit the behaviors ®"listing”®,

\.
“writing®, ®"reciting”, aﬁd it .is quite another to "consume”

§}§oui pills per day for life. The opprational goals of

1) i Fa
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mastery learning to date have been confined to the mechénical (
act of regqurgitating knowledge in some discernable form
rather than to the performance of tﬁe dictates of that know=-
ledge. Thus it remains to be demohstrated, in a project such
as that proposed here, whether more than simple “printout™ _
behavior can be effected by any learning technique when the
goal sought is compliance with a medical regimen. On the
oﬁﬁéﬁ haﬁd,apakient educati¢n as a method of imoroving
compliance cannot be dismissed until it has been shown &n
a methodologically sound investigation that thg most powerful
learning methods now available andyfeasible have failed.

For the proposed study, a praogrammed-lcarning package
has been . developed which includes a slide—tape‘presentation,
a take-home booklet, and a back-up tutor {an educational

assitant with no special training). An attempt will be made

to have all patients achieve mastery‘i&%rning levels in the
following fashion:

A pre-test will assess the patient's initial level
of kncwlédge (“entry behavior" [24])) and will give the patient.
an indicntion of what to expect from the slide-tape present-
ationy’

Thé-slide-tape Fresentation provides information
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3) a statement of the potential long-%érm effects
if it is untreated,

4) - a general review of therapy and its efficacy, vhich
leads directly to and reinforces specific medication
instructions from the clinician,

5) a frank discussion about the problems of maintairing
compliance,

6) hints which the patient can utilize to make his

pill-taking fit into his daily routine, and *'-

7) a brief summary of thé¢ salient points,
The slide~-tape show §t0ps.periodically for the
patient to answer questions relating, to the text. A post-

test will "be taken following the presentation and will

be marked immediately by the educational assistant in order
to diagnosc areas of lack of understanding. "gritgrion'
performance levels will be determined in tests of thé ,
“cducatighal package"™ prior to the initiation of the trial.
The assistant can then direct/ the pagiéﬁé's attention to the
apbropria€é part of the companion booklet and/or the slide-
tabe shOw.° 1f suﬁplemcntal quizzes revecal a remaining,
knowledge deficit, the patient will be referred for sPcéial .
tutoring by the clinic nurse who will provide alternate

implcr cxplanations leadina to the same information
contained in the slide-tape show. Thc cducational‘mnterials

will be translated into Italian and Croatian in order to

accomodate the major linguistic groups at DOFASCO.



65
D .

Post-tests will be administéied periodically at
two, four, and’iif weeks and moﬁthly thereafter to these
.patients, to reinforce learning and to detect those\who
require reteaching. Achievement levels on various components
of the material will be compared with'comp}iance and blood

pressure outcomes during the trial.

3.2.3 Behavior Modification

Both classical and operant conditibning techniques

are belng increasingly employed to modlfy human behav1or.

%Q 'A1a531ca1" condltlonlnq, a neutral étlmulus, for example

P

'3‘ \
- a:

:

"a light, is presented an instant before a stimulus of some
value to the subject, such as food ("unconditioned stimu}us').
When thg respohse normally evoked only by the unconditioned
stimulus is triggered by the formerly neutfal stimulus

presenteqd alonec, the response is termed a "conditioned response”

and the neutral stimulus, a "conditioned stimulus®. This

-

process'may also be termed 'sigﬁal legrning' since the
condifioned stimulus acts as a 'siéﬁal” for the desi;ed
pehavior. In operant conditioning, the{}espongc is’ rewarded
o; "reinforced” only .once it has occurred. .n_poéitivc
rcinforcef is anything which increases thg\freqdency[bf the
desired response (the author wishes to disavow responsibility -
for the circularity of the definitioﬁ of 'reinforcq}'!).

In procedural terms, the differences between these two

conditioning technigques include the fact that, in classical

conditioning the reinforcer (unconditioned stimulus) occurs .
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on every trial; in operant conditioninq; the reinforcer

occurs only when the correct response 6ccugs and, even then,
nced be given only intermittently. Furthermore, in classical
conditioning, the presentation of the reinforcer is followed

by the response whereas in operant conditioning the response

is followed by the presentation of the reinforcerv. Empirically,
it has been found that responses reinforced by operant

| condiﬁioning are stronger, more frequent, and of greater

duration than those of classical conditioning [24}.

The instances where behaviorist techniques have been

success fully applied to human supjects (psychiatric in-

patients, the mentally retarded, institutionalized delinqdeﬁts, '

and, more recently, school childfen).have one common feature:
the.behavioxist‘can control the subject's environment
sufficiently'thap rewards of reinforcers for the desired
behaviof can be created"fron objects or activities which are
takén for granted among free-living populations. Thus, rights
and easily obtained commodities in the free world become
privileges and iﬁaccessible cormmodities in the conditioning
.cnvironhgnt, to be paid for with the cutrency of exhibiting -
the behavior fequired by thé hehaviorist, ' i
Not only are inexpensive, legal, and aépropriate o
Nrewards difficult to find among free-living populations,
but it is also difficult to arrangc a situation in which the '~
peréon to be conditioned is not oblich-to adninister“thg

rewards himsclf.- No formal strateqgy has becnydevqloped, as
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far as the author is aware,'to induce outpatients, through
operant conditioning, to take their medications in the exact
dosage and schedule prescribed, although a aroup at Stanford
University have used behavioral modification éechniques to
induce weight loss, decrease cigarette consumption and increase
exercise with initially encouraging sucéesé {71].

For the proposed tfial the following operant condition-
ing paradigm has.been devised. One-third of the patients
found to be noncompliant at the sixth montﬁ'compliance check

will be assigned, by random process, to the behavior modi f-

ication group. These patients will be requested to purchase

an iﬁeprnsive blood pressure cuff and stethbsc0pe and will ~
: i

be issued a chart on which they will plot daily pill cénsump-

tion and blood pressure. They will be instructed in the

taking of blood pressure measurements and will belasked to

follow the following procedure: at the time the mornina

- medication is to be taken, the number of pills taken on the

previous day will-be recorded on the chart, then the morning

mcdicAtion will be taken, and then the blood pressure will

be taken and recorded on the chart. Initially, - -the patient

will visit a desiénatca DOFASCO clinic nurse weekly. The

nurse will measure his bldod prcsguré Qgg'reco;d it on his chart.

_1f his ¢omplianéq rate is h%?h and his blood pressurc.fh

raise his effofts and will refund ﬁ small

&

portion (perhaps $1.00) of the cost of the cuff and stetho-

reduced she will p

scope. Poor compliance will be admonished if blood pressure
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remains elevated and the patient will be encouraged to do
better; similarly, he will not receive a refund., If blood
pressure is down the compliance rate will not affect the
amount of reinforcement given even if compliance is poor;
rather, the dose of medication will be titrated atcordinéq
to blood pressure respons?_and the patient will be requested
to record his pressure twice a day to insure that the -
reductlop ig sustained. Patients whose blooa pressure
response is insufficient despite adequate compliance w111 be
referred to their phy51c1ans for further manaqement. If a
patient's blood pressure remains at a reduced level and his
cdﬁpliance remains good, the frequency of checks by the '
nurse will be reduced, eventually to tﬁe point where the
patient is‘on bié own save for checks when he visits his’
physician, In this way it is hoped his behavior will become
progressively self—sustaining. . . |
In this paradigm,'the value of blqu pressure as a
reinforccr la uncertain. It mdf constitute mere "bio-feced-

back™, the reinforcing value of which is in ‘Some doubt {11]

1 . .

lHowever, attempts will be made to give normal blood pressure’

-a positivc {or morc positive)” value.by associating it with

1. .
reduction in risk factorq, wlth praise and with a monetary

revard at the time of the clinic chccka.

It might be anticipated that sore paticnts will

‘resist thc‘initiﬁl purchase of the cuff and stethoscope

espite the possibility'ofﬁ‘carnian thcirlinvcstmcnt back.

%
R
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1f such patients fail to respond to noncoercive persua51on,
rather than lose them to the study they will be "loaned"
the cuff and stethoscope and be permitted to “earn” it in
installments by displaying satisfactory compliance and
blood pressure responses.
It is not known at this time if the monetary reinforcer
is required for the success of the conditioning orocess. It
is felt by a consultant in behavior modification, Dr. D. Streiner®
that it may be necessary. Thus it has been decided to retain

it in the paradigm with the intention of testing different

)
Y
\

components of the total strategy in the future if the complete %

"package™ proves successful in this investigation. In any

event, the behavigr modification process will be less expen-

Tm e

sive to implement than tai!orinq, the other compliance-
intervention strategy, because of the considerably lower use
of costly personnel resources. !
3.2.4 Tailoring

Whereas the theories of behavior modification and
patient éducatiop have been extensively delineated, their
use in outpatieﬁt settings as described here has not been

studied and their future, succes is thus uncertain. Quite the

opposite is the case for the method known as "tailoring®. >

’

* Dr. Streinexr, a clinical psychologist and statisyician, is a"k
Associate Professor of Psychiatry at MclMasterp. fe is
currently engaged in research in operant conditioninag of
blood pressure among patients with labile hypertension,

\
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Tailoring®™ is a tactic which has received fairly extensive
utilization in one form or another by practising health
professionals, frequéntly with apparent success, but little
attention has been afforded it as a central issue in clinical
therapy and its philosophy, strategies and impact remain
largely undescribed (see section 2.4.4). Perhaps its most
frequent application in academic settings has been in clin-
1ca1 research where the 1nvest1gator has a vested interest
in malntalnlng the study population and insuring their co-
operation with therapy [3l1]. Accounts of the process under

these circumspances are often limited to a few comments about

making clinic visits tolerable, doling out transportation

vouchers, and expressing gratitudé‘to the clinic'’s public
health nurse, “without whose devoted Qork the project uguid
‘not have been possible™. The omission of more detailed
reports of this strateqy is unfortunate; it may be arqued
that, for many if not most tredtments,,comp}iance mav be as
much.a; issue as is'tbe cfficacy of thé.treatment itself,

.In view of the dearth of information, it is with some
relﬁétancelghat the term 't&iloring' is ﬁpplied to the
processes which are to be' included in this cllnical nanoeuvre,
hevertheless, "tailoring® scems to describe best the main
Lhrustlof the tactic, and for purposes of this study it would
app;ar-to have the followinq:qttributcs:

1. Fitting medjcations to dailv routine. Here the "tailor”

obtains from the patient a description of his daily

e
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routine or “"rituals®. The taking &f medications is

then attached to any ‘¢ons tant feaéures. For exammle,
a man who shaves ever>\§ing1e day of the week will be
advised to keep a supplyiof his pillé next to his
razor, taking his dose as he'picks un his razor.

Fitting appointments to activity schedule,

Doctor's appointments often clash with a patieht's
work or recreation. Sirmply finding the most
mutually convenient times for doctor-patient
interactions should reduce barriers to compliance
with apﬁointments. |

Acting as a "patient-advocate®. Many logistical

o)
problems such as transédrtétion, babysitting, waiting ﬁ%
interminably at the clinic and budqcting for med-
ications can be managed rclatively easily. Additionally,
patients who have doubts alfjout therapy or ab;;t what
is expected-of them hay have difficulty verbalizinag
this té the physibian, or may feel that their problems )
are too unimportant to discuss with the physician. _
The tailor can facilitate the answering of the patient's
q;estions‘and can alert the clinic staff to anf
addition;I?problcms or doubts the Eatient is havinag
with therapy.

Pcting in a "reinforcerent™ capacity. GSufficiently

close contact is maintained between the patient and

tailor for the tailor to be aware of any chanae for
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the worse in the patient's compliance pattern.

When such, changes are detected the tailor can -
o .

seek out any underlying problems, become more
4

actively encouraging, and alert and recruit the help

of the clinic staff lf necessary. (It is this

expioratlon for, and solution of, problems causing
Aﬁpoor compliance which distinguishee tailorinqifrom

operant—eonditioniqg ) ' T

O

The above is not intended to be exhaustive, but

°

attemnts to characterize the tailoring anproach as flexible,
Y

1nd1v1dualized and opportunistic The general prin01p1es

imply that compliance depends at least’ in part on the degree

"

to whlch therapy capitalizes upoh rituals and aVOids dis—

ruotion of the patient s life style and daily routine. It

- o

appcars from' the studies cited that the tailor can be a person

.

w1thout formal medical or other health professronal education.

l

In' the proposed trial one-third.of noncomnliant
patients detected at the sixth month chec? will be randonly

assiqned to the tailoring group. The tailor w111 see these

patients 1nd1v1dua11y&and maLe an assessment of the patient‘

daily rituals, life style, financial situation,'stated reasons;":

d; for noncomplianee and the 1Lke, according to a fixed format

which is presently being developéd. The only prior information

N

supplied to the taikor will be the patient's next clinic J;F','ff'1fr

i appointment and hisLmedication:schedule. Thereafter, it will l?{
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4. no coercive, threatening, or authoritarian tactics

are to be ed . - :

b. the tailor/must not give out medjcsl information,
- ) | .
but may facilitate the exchange of such inform- ,

‘ation by arranging doctor—or-nurse—pqtieht

interactions. :
- s |

c.’ the tailor will refrain from personal, political

or religious interactions with the patient.

- ¢ . . H
‘-41;’ - . , t

Bl

For the purpose of describing, olassifying and.anél§§$ng
these tailoring interactibns, the tailor will record all

problems discussed and solutlons offered accordlng td a:

. 2

fixed format ‘ _ - .
S B o .




.4. RESEARCH DESIGN PART II

4.1 A Protocol for Testing Compliance-Improvine Strateaies

4.1.1 The Research Objectives

-

Within the population of untreated hyperfénsive male
employees of” the Dominion Foundries and Steel Company

(DOFASCO) of Hamilton, Ontario, it is proposed to investigate

these questions: - o -

L

1. What are the relative effects uoon comollance with

'antlhyperten51ve therapy when this therapy is provided

o

from differentrclinicai sources:

Ao phy51c1ans\1n the employee health service at
t.'{:-ir-
8

b, these employees"famlly physicians in the - - :'fl“

4

DOFASCO ('Qndustrlal care ) and

commuruty ('commun1ty care") ?
2. . In both of these clinical settlngs, what is the effect
of specxal educational progranmes upon compxlance with
J

drug recimens?

3. ‘ Among those patients exhibxtinq reduced complianue

e o ufter an initial therapeutic inducticn phase of. six months,
Aukﬂf-ﬁgiuurcan-individual compliance be improved by either of . ,”,fvwf_

two additional c;inical strategies*,here terned:

- r.," " a. :ftailoring and

L.

?:‘hehavior modification'? --éz.'f:i““




A unique industrial setting for relevant clinical research-
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v 7

o

Thus the objective of the research project is to
test a series of clinical strategies which are designed to
1ncrease compliance with drug therapy for hypertension,

-

thereby improving the effectiveness of treatment for this

disease,

To this end, clinical end-points wiiI include
measures of compmliance and blood pressure reduction. 1In
eddition, absenteeism and social and emotlonal functlon will
be assessed among. the study subjects.

4,2 The Study: Site '

'DOFASCO (Dominion Foundries and Steel Coméaﬁy) is

L]

a. Due to a proflt-sharlng plan, 1ntroduced in the

- w
ok,

depresqxon, ln which an employee may receive in excess of

-':H..n

e

$130 000 00 at retlrement, employee turn-over is exceptionally

low. The resultxng study population possesses the Stabllltv-

-

are eligible for emoloynent, and individuals whose blood

"

necessary for follow-up studies. r

b.- Hiring policies at DO?ASCO are extremely liberal
with respeqt'to‘heaith status. For example, all job

appiiéents yith‘diaétolic blood pressures less thqg_l;ééﬁﬁ’ug"

pressures subsequently exceed this level remain DOPASCO

"employees, their specific job in the mill being modified only::

in the case of an incapaei%atinq Q§rdiovascular event orm‘!

,thé appearance of drug—induced postural hypotehsive symptoms.f-
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c. DOFASCO has a remargably active employee health
‘service which provides assessmeft and care for job-related
trauma and industrial hazards. In additibn, and consistent
©with the close relationship that exists SetWeen "management"”
and "labour“ in this non-unlonlzed company, a systemjhas
been establlshed whereby each ‘employee is ellglble for a )
comprehensive perioaic health‘EXamination {P.H.E.) every 18
months, including afphysical éiaminatign, blood pressure

determination and E.C.G. Participation rates in this P.H.E.

programme exceed 95% of eligible employees..

d. Pilot-investiqations heve revealed a growie§; bEP 3
generally low, "level of initiation of antihypertensive. therapy
by community physicians..among hvperte&e;ves erployed at
DOFASCO. .In'1970; as a result of the -P.H.E. programme; 100
'1etters of- referral to. ccmmunlty fam11y physic1ans were made
for hypertensxon-'a ubsequent follow-ur revealed that only

v-

four patients were scen by thelr family physicians. In 1971;,

+

100 simllar letters resulted in-20. physicxan-patient 1nter-.
' actloes. As a result of these pilot étudzes, it is estxmated“: 4
‘ that less than 10% of the known hvpertensives at DOFASCO

','are under treatment at the present time. - ‘:_~f - :#“‘ f“: f

| e, It is believed Ehat anti-hypertensive management

can.be carried out at the DOFASCO site,. DO%ASCO clinxcian8°

o (1) S both labour and mnagement @oourage the developmm_

1.
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1
(2) the clinic has health records -dating back up to 20

years on DOFASCO employees;
(3) the clinic staff .see many employees more frequently
than the employees' personal pnysicians'do; and
(4) the clinic is cqnvenient in its location and in that
it can be utilized on company time.
Preliminary discussions between DOFASCd physicians

-----

\ acceptabilitg of the concept of “industrial care” to the
private sectgr. It.should be emphasized that it is not the
intention of the DOFASCO physicians to compete with or to
dupiicate existing health serﬁices. The ‘employee health

gerVicc nhySic1ans simply wish to assess their ability to

initiate and maintain appropriate antihypertcn51ve thcrapy

in those hyperten51ves who are not Dresently recc1v1no this

—

care from other sources. DR . ' o S
. : ' Hention must be made of the p0551bi11ty that the
programmatic treatment of hypertensxon as would be the case
!at DOFASCO may constitnte a method of imprOVing compliance.‘

f/ﬁfhe reBort-of\Finnerty and hi&hcoworkers [32] indicating the - .

7 initial success in improvzng complaince with antihyoertensive

'therapy of their Hypertension Detection anfl Follow-UD "(HDFP) .
. "center suggest that the disease-Specific approach may, indeed
increase adhgrence to treatment. However, most réports on

o Ry .
compliance from specialty clinics (see aection 2 2 §) in-

T cluding prev1ous experience in Pinnerty 8 hyperteasion clinic
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~will be on compliance with prescribed medication remains to ,

o With respect to current mcdical services in Hamilton,

78

[31) do not lend support to this view., Rather, the superior

hl
HDFP results ln waShinqton' D.C., may be interpreted as due to

a combination of several measures utilized there including
special convenience for the patient, extended supervision and
some aspects of "tailoring”. .‘
With respect to'treatment at DOFASCO, it would be
difficult to replicate a more convenient setting for the
patient. Appointmeots are arranged by the clinic staff on
Company time fno patients'are bussealback and forth_from their

b

worll location on a clinic bus.:

.

While it can be expected that this will virtually

eliminate complete dropouts fom therapy, just what the effect

be seen. o

A

'+ In any event, the uniqueness of the therapeutic

milieu‘at DOFASCO would greatly reduce the generaLizehility

of compliance observations there. 'Consequently, as is ﬂ

-.. .

'further outlined below, patients will be randomized to

‘h

treatment at DOFASCO (“1ndustria1 care') or treatnent through "‘53'

e I
- ¥ £

regular sources of'primary care in the Hamilton community‘f

('community care‘).

" the City is gortunate to have an adequate complement of primary .

'.involved in both community affairs and their own oontinuing

iy
care>bhy31c;ans, a substantial proportion of- whom qre actively

educationxandﬁthisfhas'facilitated' he"development ofﬂk newﬁ_




79

medical school, the principle focus of which is primary care.
The results of the study within this group of patients
receiving their care from local :; general and family

Y -

practitioners can be expected to be representative of those

.which might be obtained from any cormunity with adequate to

good primary medical care services.

~ 4,3 Methods of Procedure

_The method of procedure for this study is described

in four parts. The first part, "Intake", deals with the
the initial sixX months of the trial in which 1) community

care is compared with care at the employee health service

"

(®industrial care") and 2} speciaf educatioégl techniques are

assessed within segments of cach group for their effects

uponfcoopliance rates. The third part, "Phase I Evaluation

and Phase I Intak " describes‘the ﬁethodology of the first

|

w

assessnont oF target varlables and the process by which Phasc-'
I1 group is def;ned. Fourthly, in fPhase<II", the procedures
of two addltxonal cllnxcal stratogies for 1mprov1ng corprlancc,
and their use'thhln the Phase IT study population, are

described At the end of thxs ‘section, a statement des cribes

C - ‘ | - '
the’ ostimatzoﬂmof the relevant sample sxzes, SRR R
3 . S .
4. 3_. 1 . Iﬁtake "";:__ . ' : R ' | . L ;“

= : S
Intake procedures are outlinpu in Pigure 1. ALY .

DOFASCO employees have a thorough hisﬂbrical review, physical-“

examxnation and laporatory study prior to employrent and over ;33"

Do



+ In'take

+ 1) 8. Mt > median BP ]
. Lo € median .~
2} agi Hi > median

-Lo € median

age_

Review all DOFASCO
Clini¢ charts

Select Employees with
290 mm Hg Diastolic

Screen Blood Pressure
on Two Occasions

Select Male Emplofees
with '

Diastofic > 95 ro He

‘Assess Fully

3) co—morbidity - present
- - absent

. % c—

——) EXCLUDE: 1)

3

L 4)

o’

sy

EXCLUDE: 6)

80 ™~

N

thase not expected
to berat DOFASCO

at léﬁst 1" year

those: oti daily drups
fot other diseases |
those treated for
hypertension in the
previous 6 months
those unable to
speak English, =~
Yugoslavian, or
Italian mﬁ '
those unuilling to
cntcr

those with curable
hypertension
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95% undergo re-examination periodically therafter at
approximately 18 month intervals. A clinic nurse,
Mr. Patrick Farrelly, has taken a special interest in cardio-
vascular fitness and'blqod pressure -and ovor the last four
" years virtually every empioyee has had one or more careful

+

blood pressure determinations depending on the duration of

his employment., Thus by reviewing the clinic charts, all
employees with elevated blood pressures can be detected.

| Employeeé discovered in the chart review with diastolic
blood pressures at or above 90 T Hg wi11~be fdrther assessed,

J..'. .

and. those meeting the following qualifications w111 bécome the

study populatlon- T >

) male.; The otUdY population has . been rostricted to
=

maies because a) the proportion of fcmale enployees at DOFASCO .

a
[

is very low (less than 10%), b) hypertension appears to be a
,much nmore benign condition in women than nen,-and c) the . Y

efficacy of antihypertchive therapy has not been domonst;hted

‘\\\. Ior women .as yet. _ o o ' . SR

2. _:j Dofasco employees with -NO expected torninntion of

. . . [y . - -

cmployment for the_xear followina the initiation of the studv._

Exclusion of enployees expecting Job ternination, whether for

reasons Of retirement, temporary position, or personal plans,

A
\fg. will facxlitate maintenance of the study p0pu1ation. It s

P - -

"y

-3: ahould be reaffirned that maintenance is not(e?PECted to b“ a.

diffzcult problem qt DOPASOO:\the starf turn ver' rate ig” less v;uf“fﬂ

¥asal,

T i



-E.therapy among prev10usly treated hypertensives was’ low

P’
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than 1% per annum, due largely to the profit~sharina plan

described eaxlier.

3. No treatment for hypertension for at least Six months

prior to intake into the studv. Men who are receiving treatment
for hypertension are exicluded from the étudy because a) the

continuity of their cafe-may be disrupted by placing them in

the trial and b) they will have established a compliance'
Y “
‘pattern which dlmlnlshes their comparahlllty w1th others who

‘have not (7,97,104]., On the other hand, 1t is frequently

the‘case that hypertensive patlents not currently under active
T

therapy have been treated ‘some time %n the past, and

to exclude these peoble would compromise both the size of the

study population%and the clinical relévénce'of the study

=
a5

results; It 1s possxble that the reason “for cessatxon of

- ..a'

-

'compllance, suggesting that these men w111 have 1ower than -

- T,

average compliance rates.in the stddy.' Therefore, subjects

lell be stratifled by previous therany prior to randomlzatlon,

-\'

'gnd,thq spbsequent data analysis will be perfqrmed~separateﬁz .
;or them, béinglpooled with Fhag'of otherlBUbjécps‘on}y'if )

similar patterns emerge. | S k S i‘ R
4. . ﬁ;\condltions aside from hypertension reqairinq lonq—

™

term daily medicé%ions.? Thodb employees|with other chtonic

-

..;

condltions requiring contznuing medicahion_are excluded from : ._';‘9

- the triéi_because it hps ‘been’: frequéntly demonstrated tha&f;g:m'":'




1
‘necessary to accomodate other language groups for the inter-

nunbers llkef§ to be 1nc1uded by such efforts.

: The reasons for thls are self-ev1dent. The a55055nent:for:

83

!

compliance decreases with the increasirg complexity of a

medical regimen.
. . J
5. Diastolic’blood pressure remaining at or above

95 .mm Hg. Blood pressure evaluations will be made on at
least 2 separate occasions by a trained blood pressure tech-

nician, using the recently modified .Garrow “random-zero"“
k]

device [111], with the patient sitting, at rest, at least

five minutes in a quiet room.
. )

6. - Able to speak and read English, Italian, or Croatian. .

The languages cited constitute the three most frequent lanqu- 'y:

ages.spoken'at'the mill. It is felt that the additional*éfforte\-\

vicws and compliance-intervention strategies-in a study'of

th15 size would bb exce551ve, in view of the small addltlonal

7. ﬂgp 8urq1cgﬁly remedlable form of hgpertens;on. C

T,

'f()

remed1ab1e forms of hypertension will take place durlng thc

comprehensive 1ntake evaluations descrlbed below.' The protocol Co
¢ 4 :

‘for this assessment is-identical to‘that used: in the HDFP of

The Natlonal‘lnstitues of Health, ‘this protocol was developed

o

by a group whieh included Dr. Harrieﬁ;oustan of the Cleveland

';'Clinic, Dr. Joﬁn Laragh of Columbia University, and other _
T . ¥
Facknowledged authorities in the evaluation and management of




A potential candidate for the study population as R
selected from the chart review (see figure 1) will undergé/two
brief screening sessions at the DOFASCO mill where his status
with respect to the first six adﬁission'criteria will be ‘ ‘
established. by observation (1), direct gquestioning (2, 3, 4},
blood pressure recording (5), and guestionnaire tcetinq for
literacy (6). Following these screening sessions, all those,

found hypertensive {%&estolic measurements at both screeninas
B ’ . . : R
at or above 95 mm lg) will be so informed. Those who fail
. . N fo]
to meet any of the remaining five criteria will be offered

the choice of assessment and treatment at, the employee

‘health service or referral to the-physician of their ctoice: /
in AQy eVent"theQ-willlbe excluded from the trial but the
nunbers of employees 50 excluded will be recorded.: Those who - . - '4~‘
meet. the firét 51x admisSion ‘criteria will be informed of the -
full nature of the trial, anv attendant risks which mi/rt be
involved, ;td what, would be expected of them if they ch0fe to=
pnrticipate. The individuals inVOIVed 1n the inyestigation
would enjoy freedom from assault and the ability to withidraw

from study at any time. llopersonal 1nformntion from the tr1a1

would qw\kept strictly confidential.- The potentxal gains from .

© o

new knowledge' d from antihypertensive therapy arising from

i | the trial have béqn carefully weiqhed and it ‘has been concluded

oo

}that they vast% outweigh the risks to the participantS.jﬁ‘-..; ’ oo

,Those who do: not wish to particpatev will

alterhatives as. those wic.do nok meet. the Rpery criteris.
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Those consenting employees who are eliagible for the
study population will undergo a comprehensive evaluation

including an interview guestionnaire assessinag health

attitudes and knowledge of hypertension; medical history;

physical examinationf chest X-ray; IVP where indicated (bv

3

history of renal traumq or dlsease, abnormal ur1nalysxs, BUN,
Y

or creatlnlne) FKG- and appropriate laboratory 1nvest1aatlons

.including Hemoglobin, white blood cell count and differential,

platelet count, erythrocyte sedimeptation rate, urinalysis

and urine culture, BUN, serum creatinine, serum uric acid,

sSerum electrolytes, SGOT, alkaline phosphatase,. and where
lndlcated by physxcal examlnatlon, 24 hour urine for .
atccholamlnes, plasma cortlsol levels, and one and two hour ' 3

o

post glucose 10ad blood sugar. Those found to have remediable -

forms of hynertensxon will be referred for approprlate carey

Once acaxn thls c11n1ca1 evaluation w111 follow the protocol _
\ 1
_deveIOped for the HDFP trial of the Natzonal 'Heart and Lunq

] . - "- N

. Instltute. ',. o o b £ \'

Personal physxcians of members of the qtudy populatlon
- as constltuted above will b; identified at thls point. .These
‘phy51c1ans will be fully informed of the nature of the trial ddif
‘~and w111 be 1nvxted to partxcipate and to permit their patient' )
to participate. The stated role of the community physiclans ;e k‘f
:w111 be to treat those patients referred to them through the o

7‘trial iﬁpwhatever way they see fit. They will be fully informed
Of the periodic 1ndependent”checks (see below{_of blood pressure




of the-Erial,'including signs, symptoms, and lajfratory
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—

control and compliance and likewise informed that ﬁhoif !
patients may receive special patient education or. may be
entered into the compliaqco—intérvention study should- their

compliance, rate fall below a certain level (namely, taking at

or 1e§s than 75% of their prescribed medication). A complete

‘Sunmary of the iﬁitial assessment will be sent with each

-

patlcnt referred,rand the phy51cian will be asked to record

any side of fects encountered by the patient during the course

o
-

abnormalities.

witﬁ the study“population and the community physicidﬁg .

dc‘ihed and full 1nformation provided to both groups, consent

will be sought from both the study subjects-and their

.4-3,f" Phase 1.

—_—

1.
conmunxty physxcians. Fbr thofq\fron whom conscnt is ohtained

(subscquently reforred.to as thec "study populatxon ), the.
intake is complete and -the study proper can conncnce.
Potcnt1a1 subjects who refuse to partlcipate {or whose

community phyqxcxans rcfuge to purticipntc) will bc cxcludcd

ol

'from-the'study, but maintained in 2 fo}low-up group.

1

Phase I is outlined in Figure-2, ‘On_thpjﬁasis of .
data-collcbéod during the intake procedures, the -study
population will be~stratified according to the following |

attributes:
. ™
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* DOFASCO
pypertensive Employeas

_Figure'2<‘

i
tratified
Study
:-‘o'pul ation

Exclusions
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C. = Cormunity Care £
E. = Patient Education

C. = Inddstrial Care

C. = Control .

M. = Behaviour Modificarion

T. = Tailoring
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1. Diastolic blooa pressure.
The population will be divided into "high" and "low® . _; i ‘ N
; hypertené&on groups aéco;ding to the felationship ot Lpéi&i-
dual. diastolic pressures to the median diastolic blood . ' : f/? :
pressure fo‘,the total-groug Sdeterminea aS the.avér(gpi
-diastolic reading from the two sc;eeniné sessions;. |
.2, " Age. .
-The qroup,will‘bg divided into fhighf.and"low' age groups
by virtue of the relationship of'thei% agepias gf,their last
"birthday) to thé medi.an aqe ofﬁthe.group. )
3. Comorbidity.
The group will bc d1v1ded 1nto those with "and those without -
comorb%dlty, deflned here as the documented presence of diabetes

mellltus, gout, lfchemlc hoart dlsease (1nc1udinq a clear

cut history of anglna pectoris and/or myocard1n1 infarct),

thyroid dlroaae and peptlc ulecer. Explicit cllnlcal‘qrxte;ia

are being developed for these conditions. Ty N " - ' *

4o, . Prior antihypertensivé‘drug therapy, as %utlined
| earlier. N B e .
S T : '
The po"sible intcractlon of thesc indepcndent vnrlgbles with -~ .

the primary-target variables is sufficient to.warrant'thc

above atratifzcation. Initiél'bIbod bressure elevation in . \ ~
related to the “amount of mcdication required, and thus Drobably
. to both conoliance and thc-occurrenco of side offccts; aqe i3

:rclated to morbidxty, and poseibly to rrsponsivcnébs to thcrapy,

but not directly toﬂconplianc? in thesp age rangcnz ‘cormorbidity

‘.
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r

is related to.contraindicaticns for Certain forms of therapv,

t ’ "
CONPlE\lty of drug schedules, and .confounding of qvnntomq

w1th side-effect aqsessments. ' S A

The study populatlon will be allocated to the/%hase
T treatment groups by rancdom ’process within the strata, thus
insuring: ‘1. even distribution of members of a given

: u/ ‘ _ '
stratun among the treatment groups and 2. ‘treatment groups

- of eaual size. ' ' ' ‘

Y .
/ -
" The féhr'treatment groups in Phase I are l.‘bormunity

i

treatment; 2.7p0nmuhity freatﬁent-plus snecial patient
education; 3. indust;}al treatment; and.4. irdustrial treat-
" ment plus special patiént.education; For those patients’
.'a551qned te community ‘care, the studv stafF will arranae

the flret anpoxntmcnt for the patlent and will secnd alona

a summary of the flndings pf the iritial assessment. Thnre-
after, medical therapy w111 ke entirely at thc dxqcrction of

the community physician;’ however, dopendan unon the randor— &

ization,. the patlcnt may redceive, in addition, snecial
 pat1ent e&ucatxon during thc first six months of the tr1a1
or tailoring’or bchavior rodification during the lnst six
"months. In any event, the physician will be inforrod if hig

®

. patient is to be subjcct to theso procedures, and his prcqcriaod

a .

© therapy would serve as thc conpliance goal to be ach1cvcd
by the pfoécdureq.- ' |

| 'Inﬁustriai trcutmcnt involvcﬂ antihypertcnsivc
'thcraby ndministercd throuqh the erployee health servico at

DOFASCO;

.
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. f
Treatment at DOFASCO will generally follow the
"stepped care®™ protocol which is .presently in use in the
: o :
llational Heart and Lung Institute's hypertension integvention
trials. In stepped care; as describod in.Aépéndix 2,
therapy begins with a long—actiog thijzide diuretic. If
fesponse is inadequate, other antihypertepsive nedicatioﬁq .
SPCh &s reserpine, alpha methyldopa and quanethidine are
~added to, ?r replace, the previous medicotion in a fixed
‘o;der until a satisfactory blood pfoésure'response is attained
or intolerable sice effeots are incurredl_;;nto;erable side
effects wouid include any symotom, sign or-dbnofwoi iaboraéory
test vhich the physiclah feels warrants the cosqatlon or
reguction of the modlcation. This would include orthostatic
hyooten51on'cau31ng syncope desolto caution in asourinc‘"
crect posture,-rashes believed due to drug allerqv blood »
dyacraqxa believed induced by modicatxon, lupus-llke syndrowo
L . e
for hgéralazine, depressxon or peptic glceratzon ‘or _ -
resexpine, cvidence of 11ver damaqe (Jaundicc, incroasod SCOT)
for jgpha mcthvldopa, ar irnotonce i€ this iq felt by the o
patient to. be an intolerable side effect, ‘ A _copy of tho

mod;fled stcpnod care: protocol and a dcscription of potOntial

sxde offcctd and proceduro* to be followed if they occur

.
- . .

¥s included in _ .
‘Spcc1a1 patient cducatgon (seo Section 3.2.2).
~consists of a progranned self-instruction nackﬁgo in a

.slldc-tanc and booklet format, utili*ing bchnvior]y dofincd
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'evaluate retention of materiar'and reinforce learnina. ‘1€

a patient slips below & criterion 1eve1 (to be established

9k

-
\
. .

cbjectives and "mastery 1earnin&' methods which purport” to
maximize the probability that the student will master"the'

material being taught.. Patients w111 be taucht about

hynertenSLOn, the efficacy of treatment, the problenrs o{\

compliance, and nethods of, facllitatlng their own plll

‘takinq.

tw

The package is in the pre-testinq staae at present.

It is anticipated\tggz the formal instructxon perilewould /}

take 50 minutes. -An educational assistant will. be hired

“part-time to &;sx%t patients with' the materxal and to .

e
evaluate theif prooress. “periodic checks at one week, (;

two weeks, four weeks, and-theh monthlv will be made to

in pre—testing) he will oo throyah the prograrme anain.

Patient education is place@ in the first part of the

study because &; is the nnst frcquently advocated and utilizcd ~
method of imoroving comaliance, bccnuse it is the least /
expensive of the intervention techniqnes, and bocnusc thcré _ \\\
o o

.13 reason to believe it is the lecast eff@btivc of tho three

’

clinieal strategics. uith respect to the latter ooint,.i.
pntitnt education fails to irprove cohbliance, laroor-qroups
will be availablc for testing the two rernaining stratcaics

in the second part of the study, phasc II. This may or mnay not

be an irportant considoration, depcndinq on the 'natural

conpliancc (:%o aronq patients bcforc any corpliance inter=

L™

~

vantion hau been ntthptcd.

Y
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1

Patient education will be assessed in both communi ty
.«'

-and industrial settings because itriS felt that the deter-

]

'm1nants of comnllanCe=may vary within each setting. For

cxamnle, 1f patlents treated at DOFAGCO‘AlsS fever ann01nt—

ments because of the convenlence of the dlinic nore frocuent
chanaes in therapy may be 1ncurred and nore 51de e‘Fects may

ensue, resultnnq in decreased compllance. A second reason

for allocation into the four arouns as'specified 'in Phase I

is that this balénces the factorial design,‘fdcilitating

&
statlstlcal analys;s o‘ the results. '

.
t

Stepped ‘care wlll-bﬂ ed routlnely énly in the

¥t ié considered neither . feasible

%

nor d051rable to 1mpose thlS pxotocol oh the comwunlty

1ndu"tr1a1 care group becauae

physicians: at the very least i¥ would tond to alter the

present naturc of connunity care and thus reduce the ncnnral
appllcahlllty of the information gained from this side of

the bjx : } o

With rcswoct to comoarlqons bctween nrouns, bomnunity

-

carc will be used as a standard aqainst vhich to menqure

n

1ndust;::T\care. The c?mparison will not\hc strxctly nrainst
.eylstfnn and usual forms .of treatment, 51nco the connunity

phys 1c1an4 wxll'be awarc of the nature of their partxcinntion

in the tr1n1 : This rnowledgd is cthically irﬁerative i
the pernlf’lon of thc nhysi ian is.to be obtaincd for his
paticnt to be cntered into the corﬁlianco-zrtorven&ion

aspeccts of the_;rigl.. In any event, thi% situation ha the
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advantage of being methodologically 'cons;rvativé'; because
it reéuces rather than auament$ the chanceé of demonstrating
a d;fference between community and industrial care. v
‘ Tﬁé effect of patient gducé£ion will be assessed
by contrést to £he apﬂropr;ate co?jfol aroup in both the
industrial and communit} care settings which will receive no
. special education beyond that given routinely by the physician;

4.3.3 " Phase I Evaluation and Phase II Intake

Once Phase I has been initiated, it will continue

pnihterfupted'for a period of five months. = It is intended
. _ \

that this will permit sufficient time for most patients to

reach and settle into a steady state with respect to blood '
pressure control and mcdicationltvne, dosage, and schedule,
Gtudy subjects WLll undergo Phase I Evaluation when they

meet thc follqwxng crxteria-

l. - on antihypertensive ncdication for at least five
‘ 'months i
. : . [}
2. _on a constant type, dosage, and schedule of

* medication for at least one month and/or for two
c0néecutive cliniq.visits, whichever is the

N

greater in time ' ‘ .-

-3, in any event, within six noLths from the first 'i
visit of a patient to his physicxan (whcther in
the industrial or community scttinq).

Thc rcason for thc first cziterxon has been statcd above,

Thc qccond crxtcrion has bcen added to increcase thg likclihgod



1

that patients have attained a steady state at the time of
] ~

evaluation., Since all physicians will be aware of the timre

1

constraints of the 'trial, it will Bé assumed,thaf thé}

consider their batients in a steady state if théy make no

change in medication at two consecutive visits in the tire

period leading up to thg,fifth'month.cf treatment, Recardless

of the first two criteria, all patients will be assessed by

the sixth month from their initial therapeutic contact as

it is felt this is a reasonable arount of tire for most

[

patients to recach control,.

The Phase I Evaluation will be pcrfq;néd b? an )

" independent team comprising a research assistant and a

registered nurse with sﬁecial training in blood pressure-
assessment. The team merbers will not ke inyolved in
patient manhgcmcnt and will not know the treatrent or_'
education groups to which individual patients belona.

Each subject will be classified accordina to three
primary target variables: 1} blood'prcssure,‘z) cormliance
rate wigh medication, and 3) side effects. It is clear that
the short term'aim of any antihynertensive medical.rccineé
is blood preésure reducbidh.. In addition'to this target,
the presenr study concerns itself with the extent to which

lack of adherencc to prescribcd ncdicatié;s is associatod

“with lack of bléod prcssurc control and the extent to wﬁich

various tratcgies designed to irprove corpliance can a'foct

both-compliance rate and'blqod pressurc§rqduction.: side

C : Ny,
TR
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cf fects are emphasiéed as a p}imary targei voriable because ’ “
it is felt that the beoefits of full treatment and increaseo.
‘compliance may be offset partioliy by more freguent side
effects than are found pnder:usuoi Ereatment_conditions.

Additional parameters tofbe considered ioolude short-
term changes in function such as: *
1. absenteeism - initiallstudies at DOFASCO indicate
that absenteeism increases whon a man is -labelled as
hypertensive and io furtoer increased when theran;'is added.
Whlle it can be ant1c1pated that short-torm absenteeism w111
be offset by a reductlon in long-tern absenteexsm and
employee loss due to hyportension-rclated morbid and mortal
events such as stroke and congestive heart fallurc, DOFASCO
would like additional documentation of this phenomenon.

2. ~ changes in:psycho-social function (sce below) .

This aspect of the study w111 be dcv010ped and. arranqged by

Ms. Jana Mossey, a doctoral follow in Ppidenioloqy at the
University of North Carolina.

Compliance rates will be assessed through a

combination of projedurcs including. . . - o .
1. ‘questionlna the patient directly in a‘non-
--th;catening manner./ o L é
T2, - pill couot. Thb‘p&(icnt will ‘be requested to | ' g%/
' bring his pill confaincrslto the sccond blood : _ E-_
_prdasure asscssment. - e -- 53 ) )
. ‘ : - e

‘ :
/ . - .
'
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3.  camparison of amount of medication prescribed and
the amounéhﬁurchased. For the duration of the trial,
patienis will be requested to puréhase their medica- _
tions at the DOFASCO clinic pharmacy. Additionally,
duplicate copies of all prescriptions will be sent
f? by the communlty and DOFASCO physicians to ‘the
study staff. This would permit calculation of any

' dlscrepanC1es between prescrlbed and purchased medlca~
’tlon. ‘Furthermore, 31nce the medlcatlon will Be pur-

chased by patients at standard prices, it will be

assumed that medication purchased is likely medication

cdnsumedqat least for the first and subsequent pre-
scription.ref%lls.'
4. urinary excretion of riboflaviﬁ. Since all medicaﬁions
'will be p;féhaéed at the same pharmacy (at the DOFASCO
clinic) it may be possible to "label” tﬁe medications 4
with riboflavin. This is5 a harmlcss gubstdnce'whicﬁ-
fluoresces in the urine for up to';2 hours after its
.ingestion. Thelfirst blood pregsure check of the’ : .
Phase 1 Evaluatlon will noé be announccé until the day of
ovaluation. Urine samples will bc collcctcd at the virit..
It should be noted that none of the compliance: mCaSUrcs
.givcs an cxact rate (10;4},43.44,51.54). A‘phtient's'accufucy
; cannot be relied upon, if 6n1y because mcmory'is fallible.

Purchase of medication does not ncccsanrily rcsult in

consumption. The presence of riboflnvin in the urinc docs

rd
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not indicate the number of pills a patient is taking per -

day, nor the proporti3§ of days on which he is gaking his
medication as directed. Pill éounts at an isolated poiét

. in tim&, esgecialIy-whep that time is known in advance by
tﬁe patient, can also be unreliable. The-application of
these meagﬁres together, however, may be expécgéd‘té give

a fairly accurate picture, bgréicularly if there is accord
among the varioqs measurcs and the pétient's/blood pressufe
is taken info account. For ;he purposes’ of the study a'

patient will be considered compliaﬁt if, 1)- he has purchased

more than 75% of the prescribed medication; 2) he states he

has consumed, 55 the averagé, more ﬁhan 75$ of'tﬁe prescribed
mediéatidn:“3) h;\has riboflavin in his urine on the
unannounced check; and A) _his pill count shows that.more.
than 7§€ of the medication is missind since the prescriptiQn
was last filledl' 1f 5 discrcpanéy OCCuF§ in’thcse four
measures, ﬂﬁe'following‘will obtaiﬁ: o - |

1) - if a patient‘has not purchasgd mérguth;ﬁ_7é% of his
ﬁedication at the DOFASCO clinic pharmacyzgnq it can.bc~
ascertained that he did not‘purchasé it clséwhcrc,‘ihqn he
will be judged non-compliant regadeess of what compliancc-.
rate the other measures indicate; ' ’ . K

- 2) if a patient admits to consuming 75% or leSS;of_pis'

]

medication then he will be judgcd non-compliant;

3 if riboflavin is absent in‘thc‘urinc, thé patient

‘will be considered compliant only if the other-nca?ures all
- _. . . . : ) ’ - K :J : .

L4
-~

. : . . -
' Yoo \E\\“
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indicate compliance; and
©4) a patient will be judged non-compliant if his pill
count -reveals. less than or equal to:75% of his prescribed

medication missing since the last refill date. Every effort

: 2
will be made to be as discrete as possible about assessing

M
pt : P

“an individual's complian#e‘rate,-though no deception is
intended.
dide coffects will be assessed by qggstioninq‘pafignts.

directly about symptoms including vertiqgo, gastrointertinal

- ]

upset, rashes, fevers, deprtSSlon, or orthostatxc llahtheadeé

ness and Pvncone, fatlgue, double or. blurred vision and S0 on, -

' as outlined in the symptonm questlonnazrc fromﬁthe HDFP- Erlals.

Additinnally nh351c1ans will be nolled concernlnq 51de ;
effects they have observed 1n their patxents, and "blood tests
w1;1 nc done lncludlng heﬁbglobln, vhite blood cell count and |
dlffcrcntlal platelct count, erYthrocyte sedirentation raté,
serum uric acid, and randon blood glucose level

Finally, the 1ntervxew questionnax:e which was
orininally adm;antercd to assess henlth attituacs, scl‘
pcrccptioh, marital a&jugtﬁent and knowlcdge. about hypcrtcncion
will be readministered, Any patients found non-comnliant
“i11, also be asked difé&tly. in a matter-of-fact, non-

3 -
thrcatcnxnn ranner, why” thoy did not corply.

¢

At the c0ﬂplction of the ‘Phese 1 Fvaluation, a nfbus

o‘ patientsa wlll bc dc‘incd thh these !oatp;cn;

-
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-
a .

1. blqo&:pre5§u5éwébpve "control® levei (above

‘190 mm Hg‘diasto;;c, aberage of two: readings)
‘9_11_(_1_ -_ 2. _-c'ompliar'rce ,ra'te’.unacceptable ('s75% -of . g 7
. prescribed medication consumed) |
léné__: 3. free from intolerable side effects.

Th:.s group m.ll be\ntcred into the Phase I“r trial. The
rcnalnder w111 be fcalt with as follows: '

‘I." . those with- “a) adequate blood pressure cor;trol

(< 90 mm. Hg Dlastollc) and b) wlthout lntolerable side effects

w11L:per51st with thelr or1g1na1 source and coursce of therapy,

rcqardlcs" of conpllance rate, and would bo re—chccked at’
- “\ .

-

. mne and 12 mgnths '

2., those with a) 1nadequate blood pressure coﬁ%nol but

i

b} judqed conpllant, with or thhout intolerable sidc effects,
'wxll be rcferred back to their physician (whether at plant or-

“'conmunity) Mlth a:sunmary of thcir findings.

o

JGQ' . thooe uith intolerablc side effects will be rcfcrrcd

'_ back to thcir physxcians with an,gpproprzatc surmary of their
::.
'findings rcgardleas of their ‘blood pressurg or corpliancc rate.
. Patients cntaring "phase II will ccntinue to. receive -

nntrhyocrtensivc thcrapy fron their original source as wcll.

- LR

' Physicians of patients entcrinu this trial will be ‘sent a

Buﬂﬂarv”o‘ thc Phase I Bvaluation findinqs and a note that their '

-

J,nnticnt(s) will be cntcring the corpllnnccdintcrvcntion ntq@y.

.y

. . " - . . .
.0 i - ’ . . ¢
o - " - R " R
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4.3.4 Phase II

100

In this phasey the reiﬁtive effectiveness of two
addltlonal techniques designed to improve compliance will be
assessed. Patlents fulfilling the above entry crlterla will

" be stratifisd acpord}ng to: -

1. . compliance rate., Patients will be divided into poor >
. o . - 1 s

ana "moderate™ compliance groups using median compliance rates,

as determined'py the Phase I Evaluation,.as a divider. ’
'L2. ' sourog of thexapy, industriq} or community,.
They will then bé_allokated-randomly within the

k.
strata to ‘one ¢f three 'groups:

Y. tailoring q
2. bghévior'modification

‘53;' controi'- no additional iritervention

Tailoring and the behavior modification p&;;diqm
~‘have been descrzbed in Section 3.

Y\‘In Phasc II, results will be assessed by contrast
with two conparison grouns. Firstly. patients will enter the.
phase with a known Lnd unacceptable COnpliance rate, thus
acting as their own controls. Sccondly, a third of ¢he paticnts_
will be nssigncd to a pnra].lel control group which receives
no additional intervcntion.-"This qroun is includcd to cover
the possibility that ‘the tormpliance rate has not atabilizcd
.ns cxpectcdlpt the six month mark of the study. Additionnlly.

it will permit the aﬁsesnment of any sidc cffects induced

by incrcasing.coﬁplinﬁcc in the intervention groups.

' z
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The health attitudes questionnaire will be omitted
from the ninth month evaluation as it is anticipated that the
- temporal proximity of this assessment to the sixth morith

evaluation will result in stereotyped responses to the

n&%stlonnalre. T

The flnallassessment will also 1nc1ude a rc-etaluntion
of end-organ statué? other morbidity, absenteeism, ‘and
ﬁ;}tallty. This will be pérformed by a clinician who is "blind"
with reapect to the location of the subject'q care and the
nature of compllance—lntervent;on measures, if any.

In addition to the above measures, it also planncd to
) obtaxn preclse cost factors for the components of clinical

ioN

evaluation of these hypertensives, their clinical managcmcnt,

and the clinical §tr5tegies for modifying their cormpmliance
with tﬁerapf. This economic analysis will Dprmit an assessrent t
of the benefits, in terms ‘of compliant, controlled hypcr-
tensives, and “the costs (1ncluding possiblc iﬁcré;sns in
short term absenteeisn) ‘of the interv&ntion proqranme;

Several points. in the dcsign as described boar further '
scrutiny.: For examole, 13 five to six months. a sufficient
time period to demonstrate any differences between cémmunity
and industrial care? It 15 felt that any differcnccs
in the number of paticntu trcatcd and’ under adedquate bloo?
preosurc control uhich fail to appear by six nonthq are
likely not clinicully irmportaut. noucvct;’h second qucntion

N

might be of»morc relevancc: "i{f differences in resulta appear
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for the two sources of therapy, how long can they be .slistained?

Obtaining th? answer to this question is partially confounded

by intr&ducing the compliance~intervention technigues six

months after the trial beocins. However, only those patients
whose blood pressure is not controlled andﬁﬁho a?c not
compliant will enter Phase If-and of these oneithfrd will be
assigned to g_control group which will nbt,bé subject td
compliance-intervention.:. Thus the desién.flekibly adapts

to the rélative success or: failure of’the ?Hase I treatwént

modalities and a proportion of patieﬁfé fncluding a control

group of non-compliers will be followed without intefrdp;ion

for up to one year.

-~

5 Tnk}ng the oppdsite‘pqrspective, does it make sense.
to wait six months'bcfore utilizinﬁ*the stra;eéieg'designed
‘to achiave compllancc? wﬁy not give patient# a "head start®
and prevent them from qlipp\hu into poor compliance patterns?
Thcre ia pcrhaggmno clear cut solution to this prevcntivt'
versus " remedial' treatment issue. Thc docision favoring ‘
&'remcdi;l approach is bascd onthree polnts, First, if
paticnts who will utinntely prOVB to be non-compliant cnnqoﬁ
be identified prior to the initiation of therapy, then, .
complinncoftnducan techniques must be applied to a11 patient,.-
'incnrrtng inefficient usc of expensive resources. Second,
.tailoring and behavior modification ‘are to bc used to inducoc

conplinncc to u spocific treatnent schedule (as prescribed

by the individual ‘s physician) and'thcir 1ntroductionapoforn

v N
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a somewhat stable schedule is‘achieved would necessitate

_ changes in their applioation whicﬁ would be oonfusing for

both staff and patf%yts. Finally, the strategies themseclves
are to be evaluated£ the sample sizes required to éomonstrq;e
any cffect are reduced oy eliminatino those whose corpliance
is already adequate because this reduces variance within the
sampic and increases the potential gain iuroomplidnce.

4.3.5 Sample Sizes

The calculation of appropriate sample sizes for the

‘study is based on data collected from preiiminaryvstudies at
_DOFASCO and,on 2 number ijassunptiohs and clinical judoments 5
as outlined below-

1. . Of the 600 known hypertcnsives at DOFASCO approxinately

10% are under active treatment. This is thc best estinatc of

. pr. E. Gibson, one of the DOFASCO physic1ans. This would

leave about 540 potential candidates for the study population.
2. 0f°these 540 potcntial candidates, approxirately
onc-third will bc excluded by the adnission critcrin (sce
fiqure‘B). Those still eligible would then nurber 360, Thus
fofrgtoutmeut grouns of cqun; si:e,'each of,the\4 Phase I ;
'groupo would have 90 mcmocrs.-
3. 0f those péiiohts who are referred to community
ph}nxcians approxinately 508 will' recedive antihypertonsive
medication., Thero is no way to estimate this figure kah
grcat confidenco. Prcvious cxperience at DOPASCD 1ndicatcs

»

that less than 20% o! retcrrnls are ‘aver accn.' However, for
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the purposes of the study, the active participaeion of the
community physicians will be sought and an initial appoint-
merit will be set up for ‘each patienf. Even given full
participation on the part of community pnysicians, hewever,
some patients may not keep this in%}ial appointment, others
may drop out after initieI visits; and still_oehers may ex-
perience a blood pressure reduction without therapy. If it !
does eccur-tha£~50% of refer;ed patients are evennually
placed on antihypertensive medication, then 90 of the initiel
180 patients assigned to community care will reach Phase II
within the treatment proqrammet assuminé no pasitive effect

of patient education. (Any positive effect of patient

education would increase this figure ) o ) %

4. Of the’ patients referred to cpre at DOFASCO,” it is
expected that 75\ will be placed on antihypertensive med-
ication. Patients who refuse therapy or whose blood pressure
falls thhout drug treatment would, f course, not be under
therapy at the start oé'Phase II. However. the convenience
of the DOFASCO clinic and the stated 1ntention of the DOFASCO
physicians to place everyone on therapy <hen it is medically
1ndicated favour a higher proportion of patients treated

. pharmacologically. If these figures apply 135 of 180 patients

¢
|+
.
\

.aesigned to industrial care will be under treatment atpthe
sixth month eveluation. Any positive cffect of patient

cducation would increase this £iqure.
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5. | For those patients begun on antihypertensive
medication it is estimated rhat 50% will be "compliant”,

’defined here as taking more than 75% of prescribed ﬁedica-
tion. Compliance rates in Davis' review of the llterature
[23] ranged fk\m 15% to 93% and in Marston's review [70]

- from 0% to 96%. Several "studies show that somewhat unden
50% of patients are compliant [75,88,9&,109]. The 50%
figuré has been adopted because a. -it safegﬁardo:aéainst
overestimafing the numoer of patients available for Phase’ II
studies and bf' it{maximizes the variance to.be used in

calculating the necéésary sample sizes required to.demon-

’strate‘differeoces in the proportion of compli%ht patients
\ﬁg(agsuoing a binomial-distribution). 'Thc same compliance
rate is ssumed.to'apply to both community and industrial _
treatm;;Z groups. More rigorous tféatmcﬁt in one group.or \\
the other may. well be met by increcased resistance oo‘;he
part of the patients whether for increased side effects or
_1nconven1encc, despite increased supervision. )
6. | In order to attain a cllnical conclusion that paticnt
cducation is successful in improving compliance it is’ félt
that an absolute lncrcase of 25% in the proportion of paricnts
rated compijiant should be achicved. Thus 50% of .the |
patients in the comparison group arc compliant, the pro-
portion among thosc receiving ‘special cducation should be '
. at least.75%.
7. o At the sixth month check the average campliance
rstczg?ithose patients round 'noncompiiant' (s 75% ot.pirlh

L3



L 107

|

consumed) will be 40% of pills consumed. Again it is not
possible ta predict an -average compliance rate so a figure
has. been chosen which seems reasonable and which very
Aearly maximizes variance and thus maximizes the number of
patients rcqbared to dgmonstrate differences between the
compliancg—i;bervebtion techniques and the control group.
-B. It'is judged that a meaningful improvément-in
compliance rate in the.two groups.‘taildring gnd behavidr )
modification, is 25%. 'Thus if the average compliancb rate

in the control group is 40%, the rate Among those receiving

téiloring or behavior modification should be at least 65% .

if the tcchnlques are to be termed successful. Using
assumptions 1. ‘through 5.. the number of patients availablc

| for epch part of the study are recordgd on tigurg 3. 1t -
should be emphasized that thcsc:aro folt to be thc_qinimai
numbers available. o

The number of patiénts in each treatmont group
rcquircd to cstabllsh the clinically rmeaningful changes
cited above, may ba calculatcd as follows" |
a. 'Community Care versus Industrial Caro

To evaluate the prOportioﬁ of paticnts brought
under trecatment, the ninimal number of paticnts available
for the abpropriatc compabison groups is 180 in cach. 1If .
‘uigniticanco is teasted at the 5% lcvol (e=. .05) with a
probability of gsuccoas of BOt ( 8 = .20, a 254 dit!crenco

in tho proportion of patients brouqht undor treatz=ont can
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be demonstrated with a sample size of 45 (for a differ—-
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ence between 50% and 75%) in each group.
' 7o test the proportion of patients brought under”

control (diastolic blood pressure < 90 mm Hg) among those \, ’
treated = = .05,7% = .20, a 25% difference (S0% - 75%)

can be demonstrated with sample sires of 45: As shown on

figure 3, the minimal numbers available are 45 ard 67,

ignoring the patient education-groups;

b. , Patient-ﬁducation ’ k
Again with « = .05, 8 = .20, to detect.a meaning-

ful difference of 25% in the proportion of pa;}entS'comoliant

with therapy, (50\'to{75l) sample sizes of 45 would.be

necessary. The available-numbers, shown on figure 3, are °

45 and 67,~in the respective‘treatncnt groups. -t
lc. T Tailoring nnd Behavior Hodification )

Here individual, average compliance rates, rather
than oroportion of.patients coopliant.‘will be studied. . It
is assumed that individual COmpliance rates, among the

“patients found noncompliant are normally distributed
from OV to 75% (the db!incd cutoff point) vith a standard
daviation of 15\, &hg standard error of the means of each
of three groups (control, bchavior modi!ication. and
tniloring) with n 1,30 uould ba about 2.5. .For pairwise
comparisons. of tho intcrvcntion qroups and the coatrol qroup,

tho standard error of tho diftoroncc of the moans would bc

approximately 4 which neans that the 25% Qittoronconbcinq
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sougﬁt on olinical grounds would be detected with.ease..

Actuolly, patients”may be used as their own controls,

since their compliance rates before intervention will be ,

known, and within-group comparisons will greatly increase

the sensitivity of the comparisons, permitting much

smaller differences than 25% to be detacted. This, how- \

ever, would be of aoedemic rather‘than clinical interest.
The foregoing determinations~clearly indicate

that all aspects of the study are feasible.

It should be noted that the expected gize of the
study population, about 360'men, is insufficient to demon-
strate a signifioant difference between the‘tarious‘tzeat-
ment oroups in terms of morbidity ond mortality over thof
12 months of the study. In the Veteran's Administration .
studies, for example, the difference in morbidity between:
the treatment &nd placebo groups for diastolic prossuros
in the 90;l14 mm Hg range'wnpAaccﬁmolatod at a rate of
about 10% per annum isl], In this p}oposed study, if -
compliance—rates are relativoly‘similer in the community
and industrial troatment groups. any ditforonces in
morbidity would relate to di!foronces in. numbers of pationtu
brought under troatment and differencos in blood prcssuro .
control: it is not anticipated that thoao ‘ditferancosn will

result in a signiticant difforcence - in morbidity at least

in the short term o6f the trial. ' -
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The importance and relevance of the proposed

d. Significance of this Research

research is underscored.by a consideration of the follow-

ing issues: %

1. Hypertension is a diso:de? of high frequency

(10 - 18% of North American ma;gjpopulation) whlﬁh is a
major contributor to disabilit&\and untimely death.

2. Although the efficacy of.antiﬁypertensive therapy
has becen established, the effectiveness of clinical

treatment 18 impaired in largc part, betause of the fail-

ure of hypertensives to comply with therapeutic regimes.
3. . The multi-center trial of stepped-care 1n hyper-

tension (HBFP) being conducted in the U.S., although

promisihg to provide additiohal evidcnge for the effective- .

ness of antihypertensive therapy, docs-not gystematically

.
£

explore- strategies for improving compliance with drug

therapy. ) \
4. - The results of thu project proposed here would be
, directly applicabla to thc cllnlcal manngcmcnt of sub- -

NN

-stantial numbers of Canadians. . ’

“.



5. STATISTICAL ANALYSIS

& .
The first part of the trial, Phase I, is designed

in a two-by-two factd}ial fashion. That is to say two

factdfs; source Pf-care énd'gpecial bﬁtient education, are
to be measured for their effects.on the outcome variables,
namely, blood pressure control ; comp}iancé with prescribped

medication, side effects, abseﬂteeism and psychosocial

adjustment.

This design is statistically economical. For
example, if one'observation.'say of compliance, is made
at six nths on each patient for each of the sourc;—
educatiz: combinations, comparisons-of the mean cffect of°
_the source of care can be made on the basis of obserVations
'made on patients assigned to both eduuation and no
education, that is all patients in the trial. Additionally,
comparisons of the moan effcct of patient educatian can
be made on the basis of observations on all patients. Tbt
'get the same precision ‘with a non-factorial design one (
mould have to choose onc source of cage and mako obser-
vations on a samplo size of patients cquivalent to the ‘i¢_
entire :;udy complemant. This would’give no information .

about gource of care and a second oxpcrincnt of cqual snmplo

sizc would have to bo portormcd to give this information.

-
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Thus many more patients than in the factorial desion would
be required. Furthermore, the two. experlments would not
yleld dlrect information about the 1nteract10n between
source of care and patient eduzéxgon.

Perhaps the most approprlate statlstlcal tool for
the factcorial design as outllned here is. termed analy51§
of .variance”. It is inapproprlate to use 51mp1e pairwise
comparlsons of the four group means for at least two reasons.
First, six pairwise comparlsons are 90551ble for four means
but only three such calculations can repreeent independent

orthogonal conparlsons, thh any further comparisons

constituting re-use of the data. The use of linear contrasts’

with analysis of variance permits the selection and analysrs

of the three most approprrate comparxsons, 1n this case

patient education versns no patxent education, communxty
care versus industrial’ care. and interactions between source
of care and patlent educatlon. Second, the procisxon in

estimatxgg the variance. galned by the use of the faCtorial

‘design will be dimlnishcd if only those measuremcnts in the{

two groups being comparcd are, uscd This loss is rcgained by

- the use of a pooled varlancc as is pcrmittcd by the use o{

analysis of vnrxance technxqucs (prouidcd of coursc. thnt f

varianccs wlthin thc groups are similar whcn the end polnts

are assessed at six months). ‘7’ . i

‘In analysis of variange, . the overall variance of
all obs crvations is scparatcd into parts, cach‘of which -
mcasurcs variability attributnble to a spccitic nourcc.

. . : .
- . - o L
- L .

4
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'-here wlthln each of the four studx\or 'treatment“ groups
and_agong the gyroups. The dlspersxon of varlances 13 due
eo any diffe;encee in the means of the study groups since
it is assumed that ﬁhe‘ﬁafiaoces”of groups from the same

_popd1ation5are equal and normally distributéd.

Statlstlcally 51gnif1cant dispersion is evaluated

through the ol dlstrlbutlon That 15, depending upon

whxch comparisons ‘are’™ of interest,‘the varlances of the

<

'approprlate groups are compared to the pooled within-group’

"varJance and the ratio of the varlance is compared to an

“oh

F. distribut;on thh k- 1 N~k degxégs of freedom where k is

the number of groups c0mparcd N is the total numbor of

v

.obserkggions, k-1 is the degrecs of freedom due to the groups,
and Nk is. the degrees of freedom’uxthin all k groups.

. Examples of this. mode of analysis are°containod in Appendf& 1.

Here fxcticzous‘data are prcsentcd for 10 study subjccts

]

| in each of the four study qgoups for individual conpliance

‘ratcs-at six months and analysis of varianco tables are
bl . - m
“calculntcd aQCQrdingly. e
. Lo .
Q T The usc of nnalysis of varinncc techniqucs requires

a

two condxtions asxdc from those mentioncd Firsat, the
'numbcr& ip each trcatmcnt group mgs& be approximately&cqual.
Thc randomization proccsa uscd in the triul ensures that

" this standnrd will ‘be mot. - Sccond. the varinbles to bo .
-analyued nust be continuouoly dLstributcd and thoi: .

coxponcntd‘muut bc additivc.' Host of .the ntudy v&riablcn

L e ,-;A

e w gt v e AT T sl
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satisfy these criteria. However, compliance ratesaare -

exprqsécd in terns of proportions. ns such they are
distributed between 0 and 1 and violate both criteria:
they may not be cpntinaously;distributed and cannot be .
partitioned into addirive components saﬁe, as an approx-. . ~
imation, when each proportion is near 0.5. While the

average compliance rate may be expected to. be close to _'(/_
0.5, the‘proportions for individual patients can be -
expected'to vary widely (in fact, from 0.0 to 1.0).
However, this problem can be obviated by transforming

the proportions to a scale where the effects are’ likaly

to follow a 1inear law. A nu ' f simple .
transformations are available and arcsine'transtorm- :
ation has been chosen for the example in\Appendix 1. ;

In the second part of the study, Phasa 11, tha
original factorial design is- abandoned The study population-
is asseased for rate of complianco -and two populations.
compliant' and noncompliant' are tormod accordinqu.
Strattfication prior to randomization will ensure the even
distribution of compzianca rates and sourca of carc among
tho intervontion groupa for the. noncompliant popurarion and | 15
o 'tho design ia again, at leaat*pg;ontiaily. factorial, with
tho-!actors Bainglsonrca of care and conpiianca-intarvonf'
tion tcchniquo. ; o |

) § 4 tho Phaso R groupa yiold oqual nunhars o! non=

coapliant patianta then tactorial intogrity will bo : | P

2
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achieved and analysis of variance methods will once

more be applicaole. However, drop-outs can be expected
to be more numerous in the community care groups and it
may be that compliancé.rates with medication may differ
among the groups for those who remain under treatment.
Additionally, the pre-randomization stratification does
not take'into account the uee‘of patlent education in
Phase I, on the aesumption that this will have ne effect;
if it does have an effect, the yield from the patient

education groups will differ from that of the other

groups. Furthermore, the group sizes for the intervention
part of Phase II can be expected to be small (approximately
40 in each) so that the formation of source of care cells’
(and patient education cells) within the intervention groups.
would necessitate compar?sons of small numbere of pa}lents.
Finally, cooparison of the intorvention _groups with those
groups within the compliant population aro desiraple but

the design can no longer be considered factorial for the,
fpurposes of stntistical "analysis when these non-intorvention -
.groups are lncluded beoause the assumption of random
assignment is vioIated. ‘

- hnolysis could procccd along ‘several different.
llncs doponding upon tho outcone o! ‘these ovontualitios.
For instanco. 'if sample size pormits and tho compnrloon

cells are of roughly sinilar size, analysis of varinnco

techniquon_vould still be appropriatc. Any offect of patient
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‘and these cells combined. Alternatively, non-paraﬁetri;\\x_,f
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education could be accommodaﬁed by pre-randomization '
stratificatioh, with randomization designed to create

even distribution of the "education”™ and "no education”
patients among the intervention and control groups. If

cell sizes prove to be very small it may be possible to
combine celis within groups.for the purposeé of analysis.

Fox examplé, it may be found that source of care has no

effect on those patients found noncompliant. In this

5.
L

—~ .
event, source of care can be dropped from the analysis A%
tools such as chi-square can be exercised if the nuﬁbers\
are small. It should be noted here that assessment of
compliance prior to enﬁry into the intervention gfdups .
and re-assessment following intervention.permit bcfore—affér

comparisons within each of the intervention groups; this

will greatly. increase the sensitivity of analysis to dotect

‘changes in compliance rates.

Numorous alternate mothods are available for the

assessmant of data generated by the study. For example,

1€ numorous factors prove to be of importance in the detor-

mination of compliance, the usc of multiple regression
ahélysis is appeaiing. Howaver, it is the avowed intention
of tﬁc author to kcep the analysis of thase data as simple

as is consistent with statistical and clinical relevance.

& !



6. SUMMARY :
\ N .

compliance with prescribed therapy when that .
_thérapy is to be self-administered is a problem of sub-
stantial magnitude in virtually all outpatienﬁ circumstences
as is attested to by a growing scientific literature.
While concern is mounting about the attendant decrease
in effectiveness of therapy due to lack of compliance,

methods of intervention are presently inadequate, im-

practical or. insufficiently tested,

Three stretegies for complience-intervention - ”
are described in the preceding text and a proposal for . :

their testing among hypertensive employees of a steel mill

W

ie presented. Thie research”design is presently being
implemented. .' | |

Effective and practical methods o‘ compliance . | , i
monitoring and. intervention hold the promise of improved |
clinical management of those medical conditions for which

efficacious gself-administered treatments axist.

!
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APPENDIX 1

Examples of Statistical Analysis

Table 14 wh}ch follows contains fictitious data
for the'compliance'rates for ten subjects in each of the
four Phase Ifstudyygroups. The appropriate calculations
and analysis of variance table (Tqble 16) follow there:
after. | '

The exferimental hypotheses would be tested in
thé followlng fashion: ‘

1. Hygothesis: The pOpulation means in the study groups

‘are equal. L ‘

2. .H: ;l.n ;2 = u%;zﬁtiidfgﬁimeans for all\four groups

- are eqﬁhl. o : '

3. Level of’ signif;cance: « = 0,05.

4. Test statistic is F, the ratio of the mean square for
means ('among . Sp ) to.the mean, square for within
groups (Sm?). | o C -

 # 5. On“the assumption that the qbscrvations are randomly

: P 2 2
sclegted from normal populations with 0, =9y =

052 - 042 (homogenbous variance) and that tha hypothesis

.is true, tho disﬁribution,bfaF = F(R-1, T n, - K).
6. The critical region is F>P1_-.(K-1. :“i'k,i_
T Compute-? and see whether or not it falls within the

118 ;/}//

critical regqion.
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8. Acéept or reject the hypothesis.
9. Staz;the conclusions for the experiment.
For example, for the transformed compliance

rates as shown in Tables 14 and 16:

1. Hypothesis: The population meaﬁ compliance rates
in the study groups are equal. g

2. H:uy Suy T w3 =¥y | |

3. == 0,05. -

4. Use F =8 2/s 2 o .12138 / 141363 = .29345 (from Table

5. If the assumptions are satisfied, the'aampling
_ distribution of F is F(3,36). ' |

é.' Reject if F»>3.54, the 95 percent value of F(3,36). -

7. P is not in the critical reg;on.A r -

8. The hypothesis is acceptgd.

9; There is not sufficient evidence to feject the
hypothesis éf no difference in the meAn compliance
rates of the study éfoups. | i

‘Similarly the source of care, patient educntion, and intor-

actions between sonrce of care and patient education can

Lbe assumed to have no effect,as is demonstrated in “Table

16. | . » ) |

' " For added clarity, a table o}‘means (Tnblé_l?)

and visual d}splayxtGraph 1) €inalize tho.analysis.
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Table 14

g

{(Fictitious) Compliance Rates Among the Four Phase I
 Treatment Groups for Ten Subjects ‘

Community Care Industrial Care

- Without with Without With
Education Education Education Education
% 2 % 2 . % 2 % 2
compl- arc- compl-" arc- .compl- arc- compl- arc-
- iance sine iance sine .iance - sine iance sine
/p /p /p ‘p_
80 2.21 956 2.74 80 2,21 85 2.135
60 1.77 ﬁzao 2.2 30 1.16 90 2.50
50 1.57 70 1.98 96 2.74 96 2.74
90 2.50 40 .. 1.37 100 3.14 .98 2.86
70 1.98 50 1.57 80 2.21 88 2.43
-0 - 0 90 - 2.50 . B8 2.43 90 2.50
70 1.98 94 2.65 70 1.98 92 2.57
92 2.57 94 2.65 80 . 2.2} 30 1.16
9p - 2.50 70 + 1.98 : 84 2.32 40 1.37
88 2.43 30 1.16 ' 30 1.16 50 1.57
'1'i 690 19.52 714 20.81 738 21.58 759 22.04
n, 10 : 10 | ' 10 | p 10 |
Ti 69.0 1.952 . 71.4 2.091_ﬂ 73.8 2.158 "75.9 2,204
S; . 43.371 . " 46.20L 49,999 51,861

T 55T, =,83.95 S CF = T2/N = 176.177

‘N.G i=40 -
éL_,,/wherc. 2 arcsine /p represents the transformation of thc propor-

tional compliance, P.
T, = column total

n; = number of observations in eachcolumn
Yi - mean of column‘ob?ervatioqy
T = grand total
N = number of all observations
CP = corrcction factor

.. Sy = sums of sgquares of obscrvations in ench column

vote: all calculations are with 2 arcsine /b to 4 dccinal placcn‘
table values were rounded "after calculation

’)Tizlni- --33.1014 - 43,301 . 46,557 48,580

Y S -
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Ccalculations for Data in Table 14.

Linear contrasts, as follows, may be utilized to

simplify the calculations for comparisons of interest:

TABLE 15: Lineai°Contrast Coefficlients

cC
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"

IC

Effects . PE  PE 58 vE

sC ' +1 +1 -1 -1

JpE - RS ! a1 -1
SCXPE +1 -1 S | '

where:
cC = community care
industrial care

-
O
1

PE = patient education

5E = without patient education

sCc = source of care

patient education

table represent

the signed numbers in the
linear coefficients (ci)

for which L ¢, « 0 for any one effect.

~the suﬁ.of squares for a given cffect (SS affect) is given by:

(£ ¢;Ty)°
sS effect = —— - _ 7

rlc¢
i

‘where Ty = column total

Ll

as dofined for Table 14.
r = numbor of replicates
(observations).

Thus theﬁfollouing caléulations nay be made:

Main cffects and residual

1. Sourco of care SSSC = -

¢

-~

- .27039

o ' 2
(19.5203 + 20.8088 - 21.57%0 - 22.0408)

(10} (4)
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2. patient education

- | R
_ (19.5203 - 20,8088 + 21.5770 - 22.0408)
SSPE {10y (4) = .07676

3. interaction -

" er . (19.5203 - 20.8088 - 21.5770 + 22. oqoa)
SSI (xey @ =.01700

4, among groups . -

SSBG = (19.5203)2 + (20.8088)2 + (21.5770)2 + (22.0408)% _
10
. Q‘-‘ .

. 176.54120 - 176.17705 = .36416

5. Total sum of squares
SST = 191.43184 - 176.17705 = 15.25479

6. Within groups '

'SSR = 15,25479 - .36416 = 14.89063
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TABLE 16: Analysis of Variance for Compliance Data

-Source af ss ms F
among groups 3 .36416 .12138 .29345 NS
‘ sc 1 .27039 .65370 NS
PE 1 . .07676 - .18558 NS
SCXPE 1 .01700 .04110 NS
within groups 36 ' 14.89063 .41383%
Total 39 15.25479

where: ‘df = degrees of freedom ms = mean square = ss/df
F = variance ratio 7 '
NS = not significant
sC, PE, SCXPE as for Table 15

-l
TABLE 17: Table of Means for Compliance Data
cc o 1c
PE . PfE . PE PE .
2 arc . ]2 arc | 2 arc : 2 arc
sin vp t Is8in v/p | sin /p N sin 7p |~ "V

1.95203] 69.0 2.080881 71.4 2.15770 -173.8 2,20408] 75.9

\' ) . ‘ . . .
where CC, PE, PE, Ic,'z hrc sin /p are as for Tables 14 and 15,

-~
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v . FIGURE 4
Comparison of the mean compiiance rates by source of care

and patient education.

2.30
2.25
< 2.20
2 arc sin /p
2.15
2.10
2.05.

2.00

1.95

where: P a proportional compliance rate

cc, 1Cc, PE,FE as for Table 15.
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APPENDIX 2,

Stepped Care Antihypertensive Therapy
The National Heart and Lung Institute Hypertensiono

_ Detection and Follow—up Programme (HDFP) is. using an

approach to therapy which it terms *Stepped Care”. The

features of this method -include:

1. A drug protocol which, while preserving some

flexibility in therapy. determines the choice of épecific
pharmacologic agents, the dosages available, and the period
of tipe allowable before sequential adjustments in therapy
are required, in view of current blood pressure status.

fﬁ} 2. A nunmber of measures designed to increasec
the/;atient's motivation: to participate in therapy and to
increasc adherence to'prascribed drug therapy.

3. A standardizcd approach to advice and counsell-

- ing of the participant with raspect to cigaratte smoking
and alteration of diet in relation to intake of fats,

.total calories, and salt.

4

In the HDFP studioa, the main'thrust ia‘tompra-

: hensive trcatment of hypertensiva patients uitn mattora
of compliance a sccondary igsue: In the proposed DOPASCO‘
studies, compliancc shares equal status with therapy and

specific measurces to improve complianco are to bo toatodu
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Furthermore the problems of diet and smoRing will not be
9
dealt with in the DOFASCO studjes beyond whatever advice

or treatments are. recommended Y the attending physicians{

Thus the DQFASCO trial will utilize the drug

o
protocol po;tion;of the HDFP stepped care planofor those
patients assigned to industrial care but will deal with
matters of compliance rather more specifically and matters
of diet and smoking less specifically. The drug,protocol

asvoutline below, is a biologically sensxble approach

¥,
L= B

to titrating medication types and levels according to

blood pressure response employing a standardized format
///thch facilitates analYSis.
Drug Protocol : ;

“ Each partLCipant allocated to Industrial Care.
(Stepped Care Group) will be g;;en an dppointment for his'
initial treatment visit as soon as possible after contact ;
with his private physician,'when appropriate, and in any
case within two ueeks of the second screening visit, N

At this initial treatment visit informntion £roa

the baseline h}story, physical, lnboratory and othor 5
special examinations will bc roviowed with the participnnt.

aAny additional dingnostic studies requircd will be ex- .
7

plaincd to the participant and arrangemcnts madc tor -

A

o

obtaining them. The necessary consont forms will be

discusscd,andltho participant‘s signature rpqucstod.1 g o
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. The 'goai'diaﬁtolic.pfeseere' ﬁiilhbe-an'average |
‘.of Readings 2" and 4, sitting position, below 90 mm Hg.
This goal may not be attainable in cases where unaccept—
able 51de effects Aintervene, but every effort should be
made ‘to get as c}o;e to the goal pressare ‘as is feasible.
The least amount and number of antihypertensive agents
necessary to attaln the goal blood pressure will be used
Use of well tested, approved antihypertensive drugs is

to be the major means to achieve the goal - diastolic biood

pressure. -

-The bas;c plan of the Stepped Care’ therapy - reglmen

I‘

T will progress as necessary through five steps in the

followan manner.

S A The first _step will use-a diuretic ine'
different dosage levels as the only mcdication. Chlor—.
thalidone will be therdiuretic of choice unless therc are
contraindlcations to 1ts use.' Potassium supplements or
addition of spironolactone may be used as required to
pfevcnt or cqptrol hypokalemia. Probenecid or allopurinol
. may be’ used to control significant hyperuricemia. &4
'.chlosthalidone is contralndicated or caugses side effccts,
apironoiac*one may be used a3 an alternativo dluretic.
(2} The second stop will consiat o! adding an
anti adrenergic agont (rese:pine or eethyléoﬁ%) to the

diuretic if blood pressuro control has not been achievcd

with the dLuretic alono. Rnsernino {in the co:btnation

-~ . [+]

- "
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preparation, Regroton R) ﬁill be the drug of choice

unless there -are contraindications to its use or it is
focnd-to’cause intolerable side effects. If this is the
case, methyldopa will be used. A range of dosages may
be used for e;Lh_medication.

—Tﬂf——éhe_third step will consist of adding
hy?ralazine to the diuretic and antiadrenergic agent if
goal blood préssure has not been attained in Step (2).
Participants with cgronary artery disease will not be
given hydralagine_but will bypass Step (3) and go directly
to Step (4“). - |

(4) Step (4) consists of adding guanethidine
to the diuret}c (Step (1)) and hydralazine (Step {3))‘
medications. In most cases antiadrenergic agents tep (2))
will be, stopped when. guanethidine is added, sinca these
medications work in similar ways and have little addittive
effect. Since guanethidine is quite potent, participants
should be followed closely by a physician according te a
schedule of individualized therapy until the participant
is stabilized on a satisfactory dosage of guanethidina. .
Continuad closa physician supervision will also be required |
for as long as the participant remains on thisudruq.

(5) Step (5) is utilized for participants who
have been acvanced through the tirét fcur steps and atill
have not reached satisfactory blood pressurc control._.ht

this point the physician may use other agonts, nuch as

.‘)
/
4
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furosemide or ganglionic blockers, to achieve adequate
blood pressure control in an individualizea'manner
according to the best judgment.of the treating physician
and in consultation with senior specialists as indicated.
Participants in Step (5) should be followed closely bp a
physigian throughout the course of their treutment.
Participants who have been at or- below goal blood
pressure on the second clinic visit gng.the initial;
treatment visit (i.e., before being-placed on medications)

wiil not be started on medication but will be followed

in accordance with the schedule of contacts. In addition
to monitoring their blood pressure, advice regarding mild
salt qéstriction and weight reduction may be given ‘to
assist in-keeping. these participants below goal blood"ré'uw

£z

pressure without requiring medications. dditional help =~ 7

with dietary advice to lower cholesterol: and assistance-w

in stopping smoking may also be offered when éﬁpropriato.
If a participant is above goal at the initinl

treatment visit, or_subsoquently he has a diastolic blood

pressure as high-as 100 mm Hg at any one or.90 mm Hg at

any 2 or 4 consocutive visits he will be startcdfin'tho

Step*Up schedulo nccording to.tho general principlca x

. described below. - o ]

. - N ' .
 The goneral principles of Stepped Caro includo the tollowingzl

Medications are incrcascd in a utcpwisc manner

beginning with the lecast toxic drugs.adding oo:o potent

-
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{and potentially more toxic) medications as necessary to
bring the participant to the goal blood pressure af less
than 90 mm Hg diastolic, or as closc as possible to
.this goal without 1ntolerab1e side effects, always the -
least number of medicines possible

Physicians are allowed some flexibility within
a rangefof dcsages for each medication. The physician
mcy choose thé.dosage‘level at which he'wisheslto start
in each Step acd may adjust the dosages wichih the -
prescribed range as he feels is appropriate for an
individual particlpagt.- In certain instanccs there‘may
be more than one alternative p&ttErn of medication for a

8

given situation' for example, for a participant with

hypokalemia on chlorthalidone, the physician may add KCl
oluti n, add spironolactone, or switch to spironolactone
alonc. according to his judgment in the intcrcst of the
given articipant.
- Ideally medications should be advanced eithcr to
‘ a higher dose within a Stop,. or the next Step drug added,
| as soon 'as a given drug level has reached optimal c!fcct,
if the goal blood pressure has not been reached.
; For diurcticc - usually‘pock blood pressure
loaﬁrjng effect Ic-roached in three to four weeks.

For rcsorpinc - usual peak blood preasure lowering

cffect is in six to 12 weeks.

R
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For methyldopa and hydralazine (which are much
faster-acting) - peak blood pressure lowering effectlis
usually in one to éwo weeks for a given dose. :

For guanethidine - peak lowering effect may take
one to two weeks but the participant shéuld be seen weekly
until goal blood pressure is reached. If a participant
has not reached the goal blood pressure on a giveh dosage

of medicine when that medication had beeﬁ-given long enough

to reach its usual peak blood pressure-lowering effect, C

the méaication must be increased in dosage, or the next
Step medication should be added, unless there are serious
contraindications in{the physician's judgment. In sucht\
circumstances the pbysician should state in the clinic
revisit record his justification for not advancing the
drug programme despite lack of adequato control.

If all drugs within a given Step are contrazi
indicated or have caused intolerable side effccts,: at
- Step is bypassed and the participnnt p:occedﬂ on to thq
next higher Step.

Height reduction and odcratc‘sait restriction

may be recommcnded as an aid to the primary drug therapy

whcn appropriato - but regular drug therapy roernains the
primary treatmcnt modality for all pnrticipants excopt
thoso uho can be maintained at goal blood prossuro without

modications. ;o

4
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Participants with more severe elevations of blood
pressure'(e.g., greatef than 115 mm Hg) or those who are
already on drug therapy may be started off at a level
higher than Step (1) and adv&hced more rapidly than

others, at the discretion of the treating physician.
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APPENDIX 3 L
Y .

BUDGET

The following budget was submitted along with the
research protocol to the Medical Research Council of
Canada (ﬁRﬁ) on April 12 1973. The proﬁect was sub- -
seguently approved and was allocated funds in the amount
of .$36,900.00 for Phase I and §$29,500.00 for Phase II.
Assignment of the latter -funds was made dependent upon
the actual generation of the predicted numbers of patients |
fdr Phase II intervention. As is Hﬁc custom,»therfunds
were not désignated for specific categorxes of expend-~
iture and no- mention was made of which budget items were
found excessive. In any event,.enperience in the initiation
" of the tt;al has indicated.that the original estimates
were accurate in quantity if not in detail and submission

-+

for increased funding from MRC or alternate sources is

contenplated.. )
- o Fiscal Ybéar Bnding'HarCn‘31:
A. salaries BEPTY TN 1975
- ' ¢ , -8 s
i. Clinical Personnel # )
a. Physicfan Services
-initial and final |
.. assaes. (OHIC) nil »;" né?

&0
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e
Fiscal Year
Ending March 31:

, 1974 1975 é
- $ S !
1. a. Physician $ervices (cont'd) . i
-community physicians (OﬁIC)' nil nil
-industrial physicians (DOFASCO) |
R.H. Martin, M.D. ' nil © nil
E. Gibson, M.D. nil nil
L.A. Hargot, M.D. nil nil
b. Nurse (behavioral modification |
programme)lB mos., part-time 800. 1600.
¢c. Pharmacist - 15 mos., part-time 3000. 2000..
2. prfesgiﬁnal Assistaﬁ&s, - _‘ ' .
a. Research associhté-(M.S¢. level) |
18 mos., full-time * 9750, 9750.
3. Techniéian ' o~
a. Blood pressure technician
~15 mos. half-time E 2250. 1500, i
4. Support Personnel .
a.‘ASsistant (taildring programme)
9 mos;, part-time : 1000. \\E. 2000,
b. Assistant (patient education
programme) 9 mos., full-time . 4000. : nil

c. Statistical clerk - : : ' .

- 18 mos., full-time . 4050. . 4050.



1974
$
4. Support Personnel ({(cont'd)
d. Accountant (MBA or CA
student, part-time : 750.
e. Bookkeeper-
-15 mos., part-time 1875.
f. Secretary
-18 mos;, half-time ‘ 1875.
g. Clinic coordinator
~15 mos., full-time ° 3750.
5. Interviewing Services . 1000,
. '40100.
Employee_benefits‘
(15% of full-time personnel 3230.
| 431330,
B. Egﬁigment
1. Garrow ﬁgndom zero.sphygmoﬁa-
nometer - modification of
existing equipment - 2 sets 300.

135

Fiscal Year

Ending March 31:

Sﬁﬁygmomanometcrs for be-
haé&pral modification program
-25 Avenue Exacters aneroid.

hand model, $25. each | 625.

$

1975

750.
1250.
1875,
2500.
3000.

30275.°

2445.

32720.
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- - Fiscal Year
Ending March 31:

1974 1975
$ $
B. Eguigmenﬁ‘(cont]d)

3. Stethoscopes for behaviéfal (
modification program, 25 B '
Douglas single stem, $6.50 each i62.

4. Typewriter, IBQ Selectric _ 650. C’

5. Siide—tape playback systems

(2 Coxco Slide/Sound'Projectors,

_ . $275. each) 550.

6. Desk Calculator (Wang) _400.
- 2687.
C. Material, Supplies, and Services |

| 1, Stationeryi:office supplies. - 400.
2.. Dl.xplicat'i«:m_Y of forms . | 300.

3. Miscellaneous ] 300

4. Tyﬁnslations of questionnaires,
_slidé-tape\shows (Italian,

Yugoslavian) 500.

5. Production of audio-visual

educational media - : . 300.
6. Keypunching C : '~ 1000. }
7. Computation ' ' 1000. 2000.
. h—'_( — - —
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Fiscal Year
Ending March 31: . '

1974 _ 1975
- : 9
1 S
D. Travel
1. Recruifing expense (advtg and

travé]) for research associate) T 500,

2. Local.travel 300.

] 800.
\ TOTAL . S 50617. $34720.

See budget justification summary that follows.
Budget Justification -
Physician services at DOFASCO are sdpﬁbrted by

Company-fundsfas-they fall outside the provisions of the

Ontario Health Insurance Commission. The complement of
physlcians at DOFASCO is not/expected to increase as a
result of the care of hypertensives, however, 80 no prov-
ision has been made in the study budget for these services.-
The initial and final assessments have been carcfully |
reviewed and are considered to represent appropriate'
clinical evaluations of hypertensive patients. accordingly,
financial aupport foz these cxaminations will be through
the usual ¢h nels for.clinical care in Ontario.

A nu¥se will be cngaged part tino for the be-.
havior modification part of the study. She will make

weekly blood pressure and compliance checks and issuc the

“
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'Ebpgopriate behavior reinforcers. This will requiré
approximately 15 hours working .time per week.

' The DOFASCO clinic pharmac¢y will require temporary
'éx?ansion and the part-time services of a pharmacist
fbh;oughopt the study. (A.-pharmacist is required by law
|in:Ont§rio for these services.)

‘ A research associate with firm grounding in
statistics and with organizing capabilities will be
required to oversee £h¢ manaqemEntdof'the project and deal
with quality'contfol, questionnaire‘developmént and pre- -
testing, and data handling and ahalysis. He/she will

direct a statistical clerk who will insure the correct-

ness and completéﬁéss of data collection on a day-to-day
" basis.
The<qcrcening, sik, nine and 12 month blood pressure

and compliance assessments will be. performcd by a specially

-

trained’ technician in order to insure the standardization
of these asgossmcnts. |

= Non-pfoféhs{onal'assisﬁaﬁ;s will be employed to
carry out the paﬁient-educntién and"tailoring"programmcna
‘Approximatcly 180 patients will be involved in the !ormor
which includes an initial instruction period and subsequent
‘follow-up. Tailoring involvcs about 37 pntients and this

'~ would necessitate only part-time work on a continuing

‘ basig .- o
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A senior MBA or.Chartered Accountancy student will
be engaged to initiate cost-accounting procéZures and
provide a final sumﬁary which will separate research
.expenées from the cost of clinical services providediat
DOFASCO. This yould include an assessment of physician,
nurse, -and support s-taff time and laboratory, ECG, and
radiolog# expenses at‘DOFASCO.connected with the Eare of .
hypertensives. Thisﬁwoeld form the‘basis for future ‘
cost-benefit and cost-effectiveﬁess studies. The actual
collection of acéounts data will be-pérformed'by a part- -
‘time clerk with bookkeeping skills.

Data on sociodemog:aphic items, job activity,
psycho-social adjustment, knowledqe of and‘attitudes
toward p111 -taking, past medical history and functional
dnquiry will bc collected at standardized interviews by
the trained’personnel of the Mcé;ste Piei& Survey Unit.
Skilled ;nterviey;ng is particq}arly important with '

respéct to the psycho-social asse?sments. Field survey

services usuaily include questidnn&ire‘degplopment.-pre—

3: testing, cditing;.coding, keypunching, and transportation
R ] 9. |
expenses in addition co the.dctual interviewing; the

usual ratéfié?about $22,00 per person-interview hour. In’

the study, all: but ifitervicwing and editing will be
handled by the regullar study staff.and intervicwinq.d;pcnsc'
has thus been caf ated on the basis of $10.00 per

interview including waiting timo and ecditing.
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‘The.rather crampod DOFASCO clinic will bo utilized,
rent free, for all ossessments. However, this will
necessitate carefui scheduling and coofdinatioh of
appointmenfs and events at the clinic for sevefal hundred
men (on shift work). This will be carried out by 'a non-
professional person,. here te:med as a clinic ooordinator,
working in cooperation with DOFASCO personnei.\

Inéxpeosive hand-rmodel sthgmomanoheters aqg‘
stethoscopes will be used in the behavioral ‘modi tion
programme. Patient education will be. provided in a - ~
-slide—tape format providing stahda:dization and portability. -

The threeumajor linéuistic groups at DOFASCO
are English Italian,. and Croatian. . Exclusion of. the latter

Q

two groups would compromise sample size inordinately.

Thus all questionnaires and educatxonal materials will be

translated 1n advance of ;he study to minimize the effect

- ) S

-

of linguxstzc barriers.

Coding, koypunching, and vorifying of some ten
. data cards per patient for the study will be rcquircd for o
subsequent computer analysis. The.latter-woul ‘nclude.

the wriqéng of new programmog and actual comput.:r éimo:
' . ] i - o e

L ! ' “"
o - . : i
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