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There have been over 50 studies on
patients who fail to take their medications
“as directed.” The patients in these studies
usually required chronic maintenance ther-
apy for conditions including tubcrculosis,
schizophrenia, anemia, rheumatoid arthritis,
and other diseases scen in general practice.
Attention has also been paid to the special
problems posed by geriatric patients and
by children who depend for medication on
their parents.

Although some doctors may cherish the
illusion that they can intuitively detect
drug defaulters, the evidence suggests oth-
erwise. A study by Caron and Roth? demon-
strated that 27 physicians were unable to
predict their patients’ intake of antacids
any more accurately than could be achieved
by chance. Even skilled psychiatrists have
been shown to err in up to 20 per’cent of
their predictions concerning which outpa-
tients are taking drugs.® An earlier study®
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had already shown that doctors fared no
better than medical students in this type
of guessing game. Health visitors appear to
be equally inaccurate, since Dixon and
associates*® found that one third of their
predictions were wrong concerning which
tuberculosis paticnts were taking para-
aminosalicylic acid (PAS).

Methods used to detect drug defavlters

A variety of methods have been used to
detect the drug defaulter, and these are
discussed in the paragraphs that follow.

Interrogation. Bergsman and Werner®
found that 83 per cent of parents claimed
their children were taking penicillin when
92 per cent of urines had no antibiotic ac-
tivity. Somewhat smaller discrepancies have
been reported in psychiatric patients.™ Pa-
tients admit major discrepancies more often
than trivial oversights, perhaps because
they remember them more readily.®* They
are also more willing to admit defaulting if
questioned tactfully.*

Tablet estimates. There is no certainty

841



842 Blackwell

that what has left the bottle has been
through the paticut. Roth and associates*®
studied ulcer patients taking antacids la-
beled with bromide and found that the cor-
respondence between  bottle counts and
blood bromide levels showed an error of up
to 36 per cent between the two measures.

Markers. Stool markers have been used
to check compliance in anemic®* and psy-
chiatric'' patients. False negatives may oc-
cur in those who chew the marker or re-
main constipated for longer than its half-
life. Urine markers, including riboflavin
and phenol red, have been more often and
more successfully used.” 2 44 45

Drug detection. This is the most certain
method. Urine testing is the simplest, but
serum levels are also useful.

Failure to dispense. Hammel and Wil-
liams'® found that out of 2,000 prescriptions
3 per cent were not filled within 10 days.

Extent, nature, and significance of
drug defaulting

When these methods were used, 25 to
50 per cent of the population studied was
shown to consist of defaulters. Drug de-
faulting may take a number of forms, of
which failure to take the prescribed
amounts is the most common. Episodic or
cxcessive medication may also occur. Mal-
ahy?® categorized the errors made by medi-
cal outpatients into 4 groups: errors of
omission, errors of purpose (taking medi-
cine for the wrong reason), errors of dos-
age, and errors in timing or sequence.
. Schwartz and associates* followed a simi-
lar classification when recording the errors
made by chronically ill geriatric patients,
but they added a group who took additional
medications not prescribed by the doctor.

The significance of drug defaulting de-
pends on the condition concerned. The fact
that 9 of 10 children are no longer taking
penicillin 9 days after the onset of a sore
throat may be an index of overprescribing
(if the condition is viral) or dangerous be-
havior (if the etiology is streptococcal).
Patients who suffer from arthritis and de-
fault from anti-inflammatory drugs are at
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worst titrating their own pain against the
inconveniences of continuous medication.
At the other extreme, a patient with tuber-
culosis risks his life if he fails to take PAS
rather than experience gastrointestinal dis-
comfort.

A more optimistic view was proposed by
Uhlenhuth and associates,** who speculated
that defaulting may reflect the patient’s ef-
forts at self-regulation to take account of
the wide individual differences known to
occur in drug metabolism.

Some idea of the adverse consequences
of noncompliance can be gauged from the
finding that a controlled trial of isoniazid in
psychiatric patients reduced the incidence
of tuberculosis by 80 per cent in general
patient populations but by only 18 per cent
in schizophrenics.’® The results that befall
a schizophrenic who “cheeks” his pheno-
thiazines have been intensely debated. After
a review of the literature, Hughes and
Littler® felt skeptical of the need for con-
tinuous medication among many schizo-
phrenic inpatients. Patients in their study
remained well after drug withdrawal but
received intensive milieu therapy and sup-
port.

The results conflict with those of a col-
laborative VA study® in which 45 per cent
of patients on substituted placebo relapsed
within 16 weeks. Similarly, schizophrenics
in the community fare less well if medica-
tion is withdrawn. Though this proved dif-
ficult to confirm in a retrospective survey,®
a controlled prospective evaluation** of
schizophrenics discharged from hospital
showed that after 6 to 18 months 82 per
cent of drug-treated patients were still at
home but only 37 per cent of those on
placebo remained outside hospital.

Other consequences of drug defaulting
include the economic wastage involved!* ¥
and the hazard to health posed by cup-
boards stocked with unused or unidentifi-
able tablets. Nicholson carried out a syste-
matic survey of an English town and found
that 500 of 30,000 houscholds had unused
drugs available. Sedatives, tranquilizers,
and hypuotics formed by far the largest
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single category of drugs. Robin and Free-
man-Browne* examined unused medica-
tions in the homes of psychiatric patients
and found that thosc with suicidal risk
often had such supplies available.

Drug defaulting in therapeutic trials

Drug defaulting may play a part in dis-
torting the controlled evaluation of drug
therapy. The neglect accorded this factor
was first remarked upon by Dixon and

associates?® ag lone aco as 1057 when thay
[ T by (L Sy ) lU115 (*BU (29} J.UUI VY LI A \,l.lb)’

noted that “many chemotherapy trials based
on unsupervised oral medication have prob-
ably been built on very unsure founda-
tions.” The point has been emphasized as
repeatedly as it has been ignored; it was
commented on by Maddock?” and again
recently by Porter.”® Both Joyce** and Uhl-
enhuth and associates*® have shown that
this factor may modify the outcome or con-
clusion from a study.

Factors associated with drug defauli

Attempts made to identify features asso-
ciated with drug defaulting have viclded
conflicting results. As long ago as 1928,
Hartshorne and May*® showed that indi-
viduals who are unreliable in one sitnation
may not be in another. The drug defaulter,
like the placebo reactor, is an ephemcral
being, subject to change and circumstances.
After extensive and repeated studies in gen-
eral practice, Porter® concluded, “It has
not proved possible to identify an unco-
operative type. Every patient is a potential
defaulter; compliance can never be as-
sumed.”

Despite this, features of the medication,
the patient, the doctor, and milicu have
been shown at times to play a contributory
role in drug dcfaulting.

Medication. A number of studics have
suggested that both the complexity. of the
regimen and the incidence of side effects
may encourage defaulting.

Duration of treatment. Porter*™ found
that duration of treatment was ncgatively
correlated with taking iron in 62 pregnant
women. This finding is particularly interest-
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ing because the same factor did not in-
fluence compliance in 58 patients with
scrious medical conditions for which drugs
such as digoxin were taken. This suggests
that length of treatment may cncourage
deviation in relatively trivial illnesses but
not in life-threatening conditions. The role
that sheer forgetfulnes or tedium may play
in cven scrious conditions was shown by
Luntz and Austin,?® who found that devia-
tion from PAS therapy rose progressively

from 18 per cont at a vear to B8 ner cent at
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4 vyears. This might also suggest that the
longer a patient has remained well, the
morc he may be prepared to gamble on
continued good health.

Complexity of treatment. Multiple medi-
cations or trecatments discourage comp]i—
ance. Francis and associates'® found that
compliance by pediatric outpatients de-
clined if 3 or morc medications were pre-
scribed or if 2 separate treatment methods
were initiated simultaneously. Malahy**
showed that the number of medications
taken by the patient was the only variable
{from among many) that significantly cor-
related with deviation. However, in a con-
trolled study with 4 groups, she was unable
to show that special instructions or labeling
improved compliance. In geriatric outpa-
tients, Schwartz and associates® showed
that errors increased for up to 3 medica-
tions but not thereafter (possibly because
of more meticulous instructions ).

If more drugs encourage deviation, so
should more doses of the same drug. This
suspicion is confirmed by 4 studies, one in
steroid therapy for arthritis® and 3 in gen-
eral practice.'™ # % Porter”® found that
pregnant women adhered more faithfully to
once-daily iron than to a divided regimen,
and Gatley'? showed in a prospective trial
that the number of defaulters doubled
when the number of tablets was increased
from one to 4.

The formulation of a medication may
also influence default rates. Wilson and
Enoch® demonstrated that urines tested by
the Forrest reagent changed from negative
to positive in 8§ schizophrenic patients who
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were switched from chlorpromazine tablets
to identical dosages of a liquid formulation.

Side effects of treatment. The patient
with side effects might logically be expected
to default. Wynn-Williams  and  Arris®
found that PAS had produced gastrointesti-
nal upset in many more defaulters than in
regular takers, Michaux® found a signifi-
cant correlation between occurrence of side
effects and dosage deviation in 180 male
psychiatric outpaticnts, and Parkes and
associates®  discovered that side effects
were invoked by 7 of 55 schizophrenics
who ceased medication after discharge from
hospital. Renton and associates® also found
that side effects ( particularly scdation )
were invoked by patients who ceased tak-
ing drugs. Since drugs generally produce
more side effects than placebos, this factor
may also account for important differcnces
in the compliance of subjects in drug
trials.22 36

The patient. A large number of the pa-
tient’s personal, illness, and socioeconomic
attributes may contribute toward a willing-
ness or nonwillingness to take medication.

Sex and age. The finding of Bergsman
and Werner? that younger children (aged
2), took less medicine than older children
(aged 5) is hardly surprising. A more un-
expected and consistent observation in tu-
berculosis patients has been the reluctance
of young women (under 30) to take PAS.
*» " The percentage of women defaulting
in this age group is usually double that of
men, an observation that caused Dixon and
associates’ to preface their paper with
Hillaire Belloc’s despairing ditty:

Matilda told such dreadful lies,
It made one gasp and stretch onc’s eyes. . .

Social supervision. An equally consistent
finding has been that the supervisory role
of a partuner or spouse aids in ensuring that
medication is taken as ordered. Porter
found that living alone made the major
contribution to noncompliance in general
practice. Schwartz*¢ also found that more
serious medication errors were made by
those living alone; individuals who were
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widowed or divorced were more likely to
deviate, as has also been indicated in tu-
berculosis patients.* Fifty-two per cent of
male psychiatric outpatients living alone
failed to take drugs, compared to 35 per
cent of those living with their wives.*
Parkes and associates® found that 82 per
cent of schizophrenic patients discharged
into the conununity took their drugs as
ordered when supervised by a relative or
friend, comparcd to 46 per cent of these
who were not supervised. An important
corollary to this observation was the fact
that there werc 3 times as many patients
in this unsupervised group. Renton and
associates® also found that schizophrenics
living with their familics were less likely to
default.

The fact that the quality of supervision
may  influence compliance has also been
Nustrated by the finding in pediatric prac-
tice” that the mothers of compliant children
were more often rated for positive features
such as “organized,” “responsible,” and
“clear thinking” by the physician on the
Gough Adjective Check List. Mothers of
noncompliant children were more often
rated on negative featurcs such as “unreli-
able.”

Socioeconomic factors. Two reports link-
ing the patient’s color to compliance have
yiclded opposite results; among neurotic
outpatients, Lipman and associates?® found
being white was correlated with compli-
ance, while in the treatment of tuberculosis,
the reverse was true.* On the basis of clin-
ical experience, Arnhold: suggested that
ethnic and language barriers might con-
tribute to low compliance in up to a quarter
of patients. The results concerming social
class and education are equally inconclu-
sive. In pediatric outpatients, Francis and
associates'” found no significant correla-
tions between compliance and either social
class or mother’s educational standards. In
tuberculosis patients,* the trend was slight-
ly in favor of educational standards being
higher among defaulters, while the reverse
was true for pregnant women taking iron.®

The only study reporting'a clear relation.
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ship with socioeconomic factors was among
neurotic outpatients treated with meproba-
mate,*® where good compliance was associ-
ated with being middle-class, well edu-
cated, and white, These attributes led the
authors to consider such patients as likely
to “abide by the rules of the game.”

Illness. Tn psychiatric patients the ca-
pacity to cooperate may be eroded by the
illness. Renton and associates®® found that
default rates were highest in schizophrenics
who were most ill at time of discharge but
found it difficult to disentangle the question
of whether default was the cause or result
of further deterioration. Those who were
less ill attended outpatient clinics and ad-
hered to medication more faithfully.

Poor compliance occurs not only in psy-
chotic states where insight may be lost, but
has been shown to occur also in neurotic
illnesses. In their study of anxious outpa-
tients, Lipman and associates*s found that
deviation was highest among the most anx-
ious patients who had been given a poorer
prognosis and had been treated elsewhere
before. They speculate that the treatment
was rejected by this group of patients as
being insufficiently potent.

Patients may sense in other ways when
treatment is inadequate or inappropriate.
It is interesting that in Willcox and asso-
ciates™ study on psychiatric outpatients,
the highest default rate was among de-
pressed patients treated with chlorproma-
zine. Seventy per cent of this group devi-
ated, compared to 32 per cent of schizo-
phrenics given chlorpromazine and 44 per
cent of depressed patients given imipramine.

Schwartz and associates®® have reviewed
the literature concerning severity of illness
and compliance in pediatrics and quote the
conflicting evidence. However, the findings
of Charncy and associates” support their
own finding that mothers who perceive
their child’s illness as severe are more likely
to be compliant, though this relates as much
to attending appointments as to following
instructions about medication.

Patient attitudes. Explorations of the pa-
tient’s attitudes in relation to compliance
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have ranged from descriptive to specula-
tive. Among the latter has been the psycho-
analytic reminder*’ that pills and capsules
resemble nothing so much as the breast and
the penis (elixirs presumably fall into the
category of mother’s milk).

One problem of studying patient atti-
tudes in relation to drug deviation is the
cbvious fact that those who do not wish to
comply are equally likely to stay away; the
drug deviator who remains to be questioned
is the curivusly ambivalent individual who
does not do what he is told but continues
to attend. A collaborative VA study of out-
patients yiclded some information in this
respect,” Patients were prescribed medica-
tion by one doctor but attended for psycho-
therapy with another. Resistance to medica-
tion expressed verbally to the therapist was
later found to correlate significantly with
deviation. In addition, a group of 37 ex-
treme deviators were studied separately®
and compared to the remaining patients.
They were found to show a greater degree
of overt hostility and aggression (but also
expressed angry feelings toward psycho-
therapy). It is interesting to note that the
10 least compliant patients in Roth and
associates’ study on antacid ingestion had
normal scores on the MMPT lie scale, sug-
gesting that failure to comply may indeed
be an overt demonstration of hostility rather
than a covert sign of deceit.

A particularly interesting study was car-
ried out by Bakker and Dightman?® in women
taking the contraceptive pill. A battery of
personalitv tests showed that those who
failed to take the pill regularly were more
immature, irresponsible, and impulsive.
These risk-taking personality characteristics
were combined with the fact that their
personality profiles deviated more from
their husbands than did those of women
who took the pill regularly.

Perhaps the commonest symptoms asso-
ciated with drug deviation in the psychia-
trist’s practice are the paranoid delusions
that cause the schizophrenic to cquate
drugs with poison. This was demonstrated
by Wilson and Enoch,*® who found that
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out of 8§ schizophrenics with persistently
negative urines, 7 had paranoid dclusions
(compared with 2 of a control group).

A much more detailed study was carried
out by Richards using Osgood’s semantic
differential rating scale to determine the
attitudes of 30 schizophrenic inpatients
who were either known acceptors or re-
fusers of medication. The group of extreme
refusers rated medicine less favorably and
held unfavorable attitudes to home in gen-
eral and in particular to both parents. In
addition, they held unfavorable attitudes
toward authority. The authors’ stercotype
of the chronic schizophrenic medication
refuser was of “a closed ward patient who
resents coercion, yet doesn’t value freedom
highly and doesn’t dislike the hospital but
dislikes his parents. He has becn in the
hospital for 5 or 6 vears, yet hasn’t been
convinced that taking medicine will make
him better.”

An obvious shortcoming of many studies
on drug deviation is that they have used
objective indices without questioning the
patient, Two studies shed some light on
this issue. Mohler and associates® found
that the 3 most common reasons given for
not taking penicillin were that the paticnt
felt well (37 per cent), carelessness (27
per cent}, and insufficicnt money (17 per
cent), Another 19 per cent either simply
refused or misunderstood the purpose of
treatment. Finally, Francis and co-workers*®
investigated doctor-patient reIationships in
a children’s outpatient department. It was
found that compliance was reduced when
the mother perceived the doctor as un-
friecndly and if she felt that he did not
understand the complaint. In general, those
who were highly satisfied with the initial
contact showed high compliance (53 per

- cent) compared to those who were highly
dissatisfied, of whom far fewer showed
high compliance (17 per cent).

The doctor. Iplicit in the work of
Francis and associates™ is the fact that the
doctor’s behavior and  attitudes will in-
fluence patient compliance, This has been
invoked as the reason pediatric compliance
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is better in private practice than in clinics.?t
The matter was more precisely elucidated
by Charney and associates,® who showed
that compliance was much better when the
child was seen by a familiar doctor rather
than by a partner and was also related to
the number of vears that the doctor had
cared for the family, This matter was also
imvestigated by Reynolds and associates™
in psychiatric outpatients prescribed bar-
biturates in a drug study. An unexpected
Hnding in the study was the different out-
come in patients assigned to the two ther-
apists. Therapist A (“promoting”) had pa-
tients who deviated less, complained less
often of side effects, and reported benefit
more often; the patients of Therapist B
(“protecting”) deviated and complained
mare. Thus, the “promoting” therapist in-
quired after improvement and reassured
for side effects, while the “protecting”
physician probed for side effects and gave
less hope for improvement, In schizophren-
ia, Irwin and associates?® found that 39 per
cent of outpatients dcfaulted if they were
treated by a physician who did not believe
in drugs, compared to 25 per cent of those
cared for by a physician who viewed medi-
cations as essential. However, the number
of patients studied was small and the dif-
ference not significant.

The setting. Hare and Willcox'™ have
shown that the incidence of drug defaulting
increases progressive]y from 19 per cent
among inpaticnts, 37 per cent among day
Patients, to 48 per cent among outpatients
at the samc hospitals, using heterogeneous
paticnt samples and identical methods of
detection. In support, Irwin and associates2?
found that deviation occurred in 7 per cent
of schizophrenics in a closed ward com-
pared to 32 per cent of open-ward patients;
when the closed-ward patients went on
Christmas vacation, the default rate rose to
63 per cent by the time they returned to
the ward after 2 to 4 wecks at home.

Conclusion

Since there is no archetypal drug de-
faulter, therc is also no simple or single
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solution to the question of how this prob-
lem should be handled. Whether or not
a patient takes medication correctly results
from a complex interaction between the
patient, his illness, the doctor, and the
medication he prescribes. Identification of
the “at risk” patient, simplification of the
treatment regimen, and tactful detection
of the drug defaulter are all factors worth
consideration. If this problem were more
widely recognized and these measures im-
plemented, they might result in direct
benefit to the individual patient and in-
direct benefit from improved evaluation of
new drugs.

I am grateful to Charlotte Bagenstose for a
literature search and to Drs. Fred and Ircne Forrest
for stimulating my interest in this subject.
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