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COMMENT

I asked the chief tonometrist at the Princess Alexandra Eye
Pavilion in Edinburgh to approve this form for recording intra-
ocular pressure before I had it duplicated. She told me that it
would not do. I wondered why-it was simple, neat, and
unambiguous. Or was it? The patient's right eye is, of course,
on the tonometrist's left as she faces the patient and ought to
be so on the form also. Therefore the form should be redesigned
as shown.

Time (hours) Right eye Left eye

09.00

11.00

If experience is the sum of one's errors then I, for one, have
learned a vast amount, and one of the most valuable lessons
is always to check out form design with the person who will do
the recording and, for all but the simplest forms, to pilot them
before the trial proper begins.' Useful pointers on form design
have been given by Wright and Haybittle.'
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Clinical Topics

Compliance with drug treatment

M O'HANRAHAN, K O'MALLEY

Compliance may be defined as "the extent to which the patients'
behaviour coincides with medical or health advice."' The
recommendation need not be for drugs, but may seek to
modify the patient's lifestyle-for example, by a change in
diet or smoking habits. We are concerned here only with the
extent to which patients comply with prescriptions for drug
treatment. Because it is difficult to define compliance, a precise
assessment of the size of the problem is not possible. For
practical purposes it might be reasonable to term a patient non-
compliant when the failure to comply is sufficient to interfere
appreciably with achieving the therapeutic goal. An alternative,
which may be used for comparison, is to take an arbitrary
level of compliance-for example, 80°o1 of tablets consumed.
Even then, the pattern of drug taking may be more important
than the level of compliance. With antihypertensive treatment,
for example, missing one complete week of treatment might
result in high pressures with the attendant risk of stroke and
heart failure, but the same number of doses missed over a
three-month period would have no measurable effect on con-
trolling blood pressure. The same reasoning could be applied
to the use of anticonvulsant and oral hypoglycaemic agents. It
is important therefore to see compliance in the context of the
outcome of treatment, rather than to waste resources detecting
levels of non-compliance that may not be clinically important.

Further confusion arises from failure to distinguish between
the deliberate non-complier and the patient whose problem is
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one of failure to understand the prescribing instructions.2
While the clinical outcome may be the same for both types of
patient, the means of dealing with the problem will be very
different.

Despite these difficulties in interpretation, the failure of
patients to comply with prescriptions clearly represents an
important problem. Estimates of the extent of non-compliance
with short-term medication regimens have varied considerably,
but the level of non-compliance may in some cases be as high
as 92%.3 Compliance with longer term medication appears to
average about 50 %.2 Unfortunately, studies have often failed
to establish a relationship between the level of compliance and
the outcome of treatment, but, as the extent of the problem
becomes more widely recognised, non-compliance is now often
considered a possible reason when it is difficult to achieve the
desired therapeutic response.

Determinants of compliance

The factors that we consider important in compliance may
be considered in relation to the illness, the patient, the doctor,
and the regimen. Often, it is the interaction between two or
more of these influences that determines the adherence to the
prescribed regimen. One cannot consider the demands of the
regimen without examining the patients' ability to meet these
demands. Similarly, the interaction between the doctor and
patient may be of greater importance than the personality or
attitudes of either considered in isolation.

THE ILLNESS

With the exception of patients with psychiatric illness, who
are in general less compliant than patients with non-psychiatric
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diagnoses,8 it has proved difficult to relate compliance patterns
to particular diseases. Increasing severity of disease or symptoms
is not necessarily related to improved compliance,8 and,
though increasing disability does appear to be associated with
better compliance,10 this may be due to the greater supervision
given to the more disabled patients. In general, the longer the
duration of treatment, the poorer is compliance likely to be.3 8 9
Patients requiring long-term treatment-for example, those
with hypertension or tuberculosis-are generally more likely to
comply poorly.

THE PATIENT

Many studies2 10-15 have sought a relation between compliance
and socioeconomic factors, but in general no clearcut association
has been found. Attention in particular has focused on the prob-
lems of the elderly. Since elderly people consume more medica-
tion than other age groups this attention may be justified, but,
although the confused or elderly patient requires supervision,
there is no convincing evidence that elderly people with good
brain function are less likely than younger people to comply
with a given regimen. Compliance appears to be similar among
men and women,9 10 12 13 and, while a higher educational
standard might be expected to promote compliance, the many
studies that found no association9-"1 1314 between the two
implies that other factors play a part. Economic status and
social class may be important factors in compliance if eligibility
for health care is limited.'5

THE DOCTOR

The doctor is a most important influence on compliance
because he directly determines so many other factors, not least
being the actual regimen, and he is also in the best position to
guide the course of the doctor-patient interaction, which is of
great importance in determining the patient's response to
recommended treatment. Features of this interaction that
influence compliance are the extent to which the patient's
expectations are met, his level of satisfaction with the visit, and
the level of communication between the two."1 13 16 17

Another aspect of compliance less often considered is the
concept of doctor compliance. Vidt'8 described this as the
responsibility of the doctor to adhere to the optimum principles
of management. When the prescription is inappropriate in
some way, and should the patient experience unwanted effects,
failure to comply must be seen as a protective response.'9 The
observation that large quantities of unconsumed drugs are often
found in patient's homes has rightly prompted speculation as
to whether this represents non-compliance or misprescribing."'

REGIMEN

Manipulations of the regimen, such as reducing the number
of drugs and the frequency of dosage and side effects, are
commonly used to try to improve compliance. While excessively
complex regimens with several different drugs undoubtedly
have a negative effect on compliance,' 6 811 2 there is little
evidence that a once daily regimen is better than twice daily. A
recent study with digoxin22 showed that compliance as deter-
mined by tablet counting was considerably better with once or
twice daily regimens than with a four times daily regimen, but
there was no accompanying difference in steady-state plasma
digoxin concentrations. There is also uncertainty as to the
influence of side effects on compliance: some studies have
shown that side effects cause non-compliance, whereas others
have found no difference in side effects between compliers and
non-compliers. When patients are asked the reasons for their
non-compliance only 5-10% mention side effects.6 151 21

The effect of cost on compliance has not been fully investi-
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gated. Yet again, the evidence is conflicting, and providing
drugs at low cost does not necessarily improve compliance.23
Nevertheless, within some health care systems there are un-
doubtedly many patients for whom cost represents an important
barrier to compliance.6 815 24

Measurement of compliance

Compliance may be measured directly by determining
blood concentrations or urinary excretion of either the drug, a
metabolite, or a marker. The technology needed to measure
plasma or urine concentrations is considerable, but assay
facilities for drugs such as digoxin and most anticonvulsant
drugs are now widely available, and recent developments have
provided simple and reliable methods of detecting many anti-
hypertensive drugs.'5 Drugs with a long half life, the classical
example being digoxin, give the steady state plasma concentra-
tion reflecting compliance over the previous week or more, and
plasma concentrations of such drugs may provide useful in-
formation. For many drugs, however, it is not appropriate to
measure plasma concentrations because a relatively short half
life means that the plasma concentration indicates only whether
or not the last dose has been taken.

Indirect methods of measurement are more generally ap-
plicable but lack precision. Failure to achieve an adequate
therapeutic response is often the first clue that a patient is
failing to take medicines. Since compliance is relevant only
when it interferes with the therapeutic response, non-compliance
detected in this way is important and deserves attention.
Although it is not always reliable,'6 interviewing patients has
the advantage that it may elicit the pattern of compliance and
the reason for non-compliance. Also, patients who admit to
non-compliance are more likely to respond to corrective
measures.2 7
An estimate of compliance may be obtained at a clinic visit

by counting the number of tablets remaining. The usefulness of
this method depends on being able to determine how many
tablets were originally dispensed. The more devious non-
complier may adjust the number of tablets to appear compliant.
Nevertheless, this method is more reliable than interview, and
has the advantage of being easy to carry out. Special medication
monitors providing a record of the removal of tablets from the
container is also available, and their potential is being in-
vestigated.'8

Strategies to improve compliance
Efforts to improve compliance must start with prevention,

and here the doctor bears the main responsibility. He must be
aware of the potential problem and encourage patients to
comply, and must sustain this effort throughout the treatment.
He must ensure that the patient understands not only the details
of the regimen but also the need for treatment and the im-
portance of any likely side effects. It may be useful to provide
patients with written instructions about the regimen,29 and
information booklets about their condition can improve their
understanding of the importance of treatment.30 The regimen
should be kept as simple as possible, avoiding excessive numbers
of doses or preparations. It is rarely necessary to require patients
to take drugs on more than two occasions a day, and incon-
venient times should be avoided. Fixed ratio combination
products are useful in reducing the complexity of the regimen.

Detection of the non-complier is the next step. Careful
questioning at follow-up visits may detect non-compliance,
particularly in those who have not responded to treatment.
Tablet counts may be possible and in some instances the
measurement of plasma or urine concentrations of drug may be
justified.

Finally, an effort must be made to rectify the state of affairs
when non-compliance is apparent. This may need only further
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careful explanation of the regimen or the importance of treat-
nment, or it may be necessary to adjust the regimen. Aids to
compliance such as calendar packs or special dispensers may
prove useful.28 31 When compliance remains unsatisfactory, the
help of a member of the patient's family may be sought, or it
may be necessary ultimately to resort to a regimen which by its
nature requires supervision-for example, parenteral admini-
stration.

In conclusion, the factors concerned in failure to comply with
therapeutic regimens are complex. Rarely does a patient default
for one single reason but rather because of a multiplicity of
reasons that interact to produce a state of affairs in which
compliance is difficult. The approach must be based above all
on an awareness of the diverse nature of the problem and must
seek primarily to prevent it. A high level of suspicion helps in
detection, and various fairly common-sense ploys are readily to
hand.

References

'Haynes RB. In: Haynes RB, Taylor DW, Sackett DL, eds. Compliance
in health care. Baltimore and London: The Johns Hopkins University
Press, 1979:1-7.

2 Hulka B, Cassell J, Kupper L, Burdette J. Communication, compliance
and concordance between physicians and patients with prescribed
medications. Am 7 Pub Health 1976 ;66 :847-53.

3 Bergman AB, Werner RJ. Failure of children to receive penicillin by
mouth. N EnglJ Med 1963;268:1334-8.

4Lipman RS, Rickels K, Uhlenhuth EH, Park LC, Fisher S. Neurotics
who fail to take their drugs. Br3r Psychiatry 1965;1 1:1043-9.

Sackett DL, Haynes RB, Gibson ES, et al. Randomized clinical trial of
strategies for improving medication compliance in primary hypertension.
Lancet 1975 ;i: 1205-7.

6 Hemminki E, Heikkila J. Elderly people's compliance with prescriptions,
and the quality of medication. ScandJ Soc Med 1975;3:87-92.

7 Haynes RB, Sackett DL, Gibson ES, et al. Improvement of medication
compliance in uncontrolled hypertension. Lancet 1976;i:1265-8.

8 Haynes RB. Determinants of compliance: the disease and the mechanics
of treatment. In: Haynes RB, Taylor DW, Sackett DL, eds. Compliance
with health care. Baltimore and London: John Hopkins University
Press, 1979:49-62.

9 Charney E, Bynum R, Eldredge D, et al. How well do patients take oral
penicillin ? Paediatrics 1967;40:181-95.

0 Donabedian A, Rosenfeld L. Follow-up study of chronically ill patients
discharged from hospital. 7 Chron Dis 1964;14:847-62.

1 Frances V, Korsch BM, Morris MJ. Gaps in doctor-patient communica-
tion. N EnglJ Med 1969;280:535-40.

12 Hare EH, Wilcox DRC. Do psychiatric in-patients take their pills?
Br Y Psychiatry 1967;113:1435-9.

13 Davis MS. Variation in patients' compliance with doctors' advice; an
empirical study of patterns of communication. Am J Public Health
1968 ;58 :274-88.

14 Becker MH, Drachman RH, Kirscht JP. Predicting mothers' compliance
with pediatric medical regimens. 7 Paediatr 1972 ;81 :843-54.

15 O'Malley K, O'Hanrahan M, Laher MS, O'Boyle C, O'Brien ET.
Compliance with antihypertensive therapy in a limited eligibility
health care system. Ir Med3r 1980;73:484-8.

16 Ettlinger PRA, Freeman GF. General practice compliance study; is it
worth being a personal doctor? Br MedJ' 1981 ;282:1182-4.

1 Kincey J, Bradshaw P, Ley P. Patients' satisfaction and reported ac-
ceptance of advice in general practice. J R Coll Gen Pract 1975;25:
558-66.

1 Vidt DG. The struggle for drug compliance in hypertension. In: Onesti
G, Brest AN, eds. Hypertension: mechanism, diagnosis and treatment.
Philadelphia: FA Davis, 1978.

9Anonymous. Non-compliance: does it matter? Br MedJI 1979;ii:1168.
20 Smith SE, Stead KC. Non-compliance or mis-prescribing. Lancet 1974;

i:937.
21 Weintraub M, Au WY, Lasagna L. Compliance as a determinant of

serum digoxin concentrations. JAMA 1973 ;224 :481-5.
22 Taggart AJ, Johnston GD, McDevitt DG. Does the frequency of daily

dosage influence compliance with digoxin therapy. Br 7 Clin Pharmacol
1981 ;1 :31-4.

23 Cody J, Robinson A. The effect of low-cost maintenance medication on
the rehospitalization of schizophrenic outpatients. Am Y Psychiatry
1977 ;134 :73-6.

24 Brand FN, Smith RT, Brand PA. Effect of economic barriers to medical
care on patients' non-compliance. Public Health Rep 1977;92:72-8.

25 Jack DB, Kendall MJ. Evaluation of a simple method to check compliance
with antihypertensive drug therapy. Br j Clin Pharmacol 1980;10:
183-4.

26 Gordis L, Markowitz M, Libenfeld A. The inaccuracy in using interviews

to estimate patients reliability in taking medicines at home. Med Care
1969 ;7 :49-54.

27 Sackett DL. A compliance practicum for the busy practitioner. In:
Haynes RB, Taylor DW, Sackett DL, eds. Compliance ztwith health
care. Baltimore and London: The Johns Hopkins University Press, 1979
286-94.

28 Moulding TS. The unrealized potential of the medication monitor.
Clin Pharmacol Ther 1979;25:131-6.

29 Ellis DA, Hopkin JM, Leitch AG, Crofton J. "Doctors' orders": con-
trolled trial of supplementary, written information for patients. Br
MedJ7 1979;i:456.

3 Laher M, O'Malley K, O'Brien ET, O'Hanrahan M, O'Boyle C. Educa-
tional value of printed information for patients with hypertension.
Br Med]7 1981 ;282:1360-1.

31 Wandless I, Davie JW. Can drug compliance in the elderly be improved ?
Br Med 1977;i:359-61.

(Accepted 29 May 1981)

Several of my patients whom I have encouraged to switch from butter to
margarine on account of the benefit to the cardiovascular system have
expressed alarm at the carcinogenic dangers mentioned recently in the
press. What is your opinion on this ?

While a change from butter to margarine would reduce cholesterol
intake, a reduced intake of saturated fats is considered to be more
effective in reducing blood cholesterol concentrations, and most
authorities suggest that the dietary advice should be to reduce the
intake of saturated fats and increase the intake of polyunsaturated
fats-for example, by substituting for butter a margarine with a
higher proportion of unsaturated fatty acids. It is generally agreed,
however, that such a change should be accompanied by a reduced
total fat intake.' The processes used in producing margarine may
produce fatty acids that are normally present only in low concentrations
in butter-in particular, fatty acids with a trans-configuration-but
the suggestion reported in the press is at present a hypothesis that
needs to be tested. The incidence of most cancers has been relatively
static over the past century, and there is little evidence for any radical
effects of food processing.2

Truswell AS. Diet and coronary heart disease. Nutrition Bulletin 1981;32:93-107.
2 Symposium on Nutrition and Cancer. Proceedings of the Nutrition Society 1981;

40:1-46.

Is anything known about the aetiology of adenocarcinoma of the ovary ?
Is there any evidence of an increased incidence in relatives of patients
with this condition ?

The peak incidence of adenocarcinoma of the ovary is in the 60 to 70
age group, with the highest incidence in the professional classes.
There is twice the chance of developing primary carcinoma of the
ovary if the patient has had a carcinoma of the breast. Diagnostic
radiography does not cause carcinoma of the ovary. It is thought that the
incidence is increasing and that it was rare in the nineteenth century.
There is an increased incidence in the unmarried and in infertile
women. Ovulation is believed to be an aetiological factor, and there is
evidence that long-term use of the pill possibly offers protection against
this carcinoma. One theory is that ovulation produces a break in the
capsule of the ovary through which potential carcinogens may enter.
Substances introduced into the vagina can rapidly gain access to the
peritoneal cavity through the uterus and tubes, and such substances
as asbestos and talcum powder have been suggested as possible
carcinogens. There is no evidence of a viral cause, and women who
have had mumps have a lower incidence of carcinoma of the ovary.
There does seem to be a radical variation, the highest incidence being
in the Scandinavian countries and the lowest in the underdeveloped
parts of the world, but Japan, though highly developed, has a low
incidence. Japanese living in the United States, however, have the
same incidence as American whites. In the Danish Twin Registry of
31 women who have had ovarian cancer, the twin was not affected.
There are case reports of ovarian carcinoma running in families.

Fathalla MF. Factors in the causation and incidence of ovarian cancer. Obster
Gynecol Surv 1972;27:751-68.

Philip EE. Familial carcinoma of the ovary. A case report. Br J Obstee Gynaecol
1979;86:152-3.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.283.6286.298 on 25 July 1981. D

ow
nloaded from

 

http://www.bmj.com/

