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Should we pay the patient? Review of financial incentives
to enhance patient compliance
Antonio Giuffrida, David J Torgerson

Abstract
Objective: To determine whether financial incentives
increase patients’ compliance with healthcare
treatments.
Data sources: Systematic literature review of
computer databases—Medline, Embase, PsychLit,
EconLit, and the Cochrane Database of Clinical Trials.
In addition, the reference list of each retrieved article
was reviewed and relevant citations retrieved.
Study selection: Only randomised trials with
quantitative data concerning the effect of financial
incentives (cash, vouchers, lottery tickets, or gifts) on
compliance with medication, medical advice, or
medical appointments were included in the review.
Eleven papers were identified as meeting the selection
criteria.
Data extraction: Data on study populations,
interventions, and outcomes were extracted and
analysed using odds ratios and the number of patients
needed to be treated to improve compliance by one
patient.
Results: 10 of the 11 studies showed improvements in
patient compliance with the use of financial incentives.
Conclusions: Financial incentives can improve patient
compliance.

Introduction
Compliance can be defined as the extent to which a
patient’s behaviour coincides with medical advice.1

Although non-compliance with medical advice is a
problem, assessing it is not easy as no method of meas-
uring compliance with appointments or medication is
applicable in all settings.2 About 6-20% of patients fail
even to redeem their prescriptions,3-6 and 30-50% delay
or omit doses.7 For medical appointments, failure rates
between 19% and 28% are not uncommon.8 9

Poor compliance may produce adverse effects on
the quality of medical care and may waste resources.
Firstly, it interferes with therapeutic efforts by reducing
the benefits of the preventive or curative services
offered. Secondly, non-compliance may cause unneces-
sary diagnostic and treatment procedures, thus gener-
ating further costs. Thirdly, poor compliance with
treatment for infectious disease can increase the prob-
ability of the development of drug resistant strains and
the possibility of infecting others. Finally, low
compliance during a clinical trial may lead to overesti-

mation of therapeutic dosage, causing drug toxicity for
compliant patients in actual practice.2 On the other
hand, non-compliance can sometimes reduce the cost
and adverse effects of treatment, particularly if
treatment is inappropriate.

Reviews of interventions to improve compliance
have showed that the most common interventions are
reminders in the forms of letter or telephone prompts
to patients.10 11 A recent meta-analysis on this subject
failed to include any trials testing the role of financial
incentives. We reviewed the literature on the effective-
ness of financial incentives to enhance patient compli-
ance with medication and medical appointments.

Methods
Identification of studies
We searched Medline for 1966 through April 1997,
Embase for 1980 through April 1997, PsychLit 1974
through March 1997, EconLit for 1966 through March
1997, and issue 2, April 1997, of the Cochrane
Database of Clinical Trials. We used the following
terms, seeking matches in the titles, abstracts, and
descriptors: (compliance or adhere* or dropout*) and
(incentive* or cash* or money or token* or payment*).
We also searched on names of individual author who
had published in this field. We contacted the lead
authors of any relevant study to ask whether there were
additional studies unknown to us and emailed the
members of the health economics mail base, asking for
any relevant references. Finally, we reviewed the
reference list of each retrieved article and retrieved any
relevant citations.

Inclusion criteria
We independently screened article titles and abstracts
for relevance to the topic of the review. If the title or
abstract suggested that the article might be relevant the
article was retrieved.

The two reviewers independently assessed the
relevant studies for adherence to a priori eligibility cri-
teria. Only randomised trials with quantitative data
concerning the effect of financial incentives on compli-
ance with medication, medical advice, or medical
appointments were included in the review. As well as
randomisation, each study had to include a “free” treat-
ment comparator (a group in which there was no
financial charge to the patient). Financial incentives
were defined as money, cash, or vouchers redeemable
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for other goods (food, clothes, gifts, etc). We excluded
reimbursement payments such as travel expenses. Fur-
thermore, the inclusion criteria required that the stud-
ies include adequate information to permit an
evaluation of study design, target population, whether
randomisation had taken place, response rates, and
data measuring the effect of interventions.

For both the relevance and eligibility reviews, disa-
greement was resolved by consensus in a meeting
between the two reviewers.

Analysis
We estimated the proportion of patients who were
compliant in the intervention and control groups and
the appropriate 95% confidence interval of the
difference. We also estimated the odds of compliance
as the proportion of patients in a given group who
attended, divided by the proportion who did not
attend. Odds ratios and their associated confidence
intervals determined by the exact method12 were calcu-
lated as the odds of compliance in the group that
received the intervention divided by the odds of
compliance in the control group. Odds ratios greater
than 1.0 indicated a positive effect of the intervention
on compliance. For studies that tried other methods of
increasing compliance as well as testing financial
incentives, we estimated the odds ratio of the
alternative method and compared it with the odds
ratio of using financial incentives. Because of the dispa-
rate nature of the study populations and incentives
identified in our review, we made no attempt to pool
the odds ratios from individual studies. The number of
patients “needed to be treated” to improve compliance
by one patient was also calculated for each study.13

Results

Selection
Electronic searches identified a total of 491 articles; 43
were selected as potentially relevant. Fifteen studies
were excluded as they were not randomised,14-28 eight
studies were excluded because the trials compared the
effect of different types of financial incentives without a
control group as comparator,29-36 and two studies
provided insufficient data for contingency tables to be
developed.37 38

Seven studies were rejected on other
methodological grounds. One study randomised only
six unmatched clinics to three interventions, and there
was strong evidence that the groups were unbalanced
in key prognostic variables.39 Another tested the value
of a free follow up appointment and therefore was not
considered to be a direct financial incentive.40 In one
study of using gifts for increasing the uptake of mam-
mography it was unclear whether the actual mammo-
gram was free to the patient41; in another the
intervention was not free, as the participants to a
weight control program had to still pay $40.42 A study
was excluded because randomisation to the non-
incentive comparator group was abandoned after only
a few patients and thus the bulk of the patients
allocated to the incentive group were not randomised
contemporaneously with those in the comparator
group.43 Finally, two studies were rejected on the
grounds that compliance with treatment was measured
indirectly, either through assessment of transplant
patients’ knowledge of anti-rejection measures44 or
through measures of carbon monoxide concentration
for smoking cessation.45

Table 1 Randomised studies of effect of providing financial incentives on patient compliance

First author and year
of study Patients and aim of study Incentives and comparators

Reiss 1976 Low income parents. Aim: encourage uptake of dental
appointments.

$5 coupon redeemable for cash.
Comparators: 1 prompt and 3 prompts (note, telephone call, home visit).

Shepard 1979 Hypertensive patients receiving treatment.. Aim: maintain
compliance with treatment.

Cash, lottery tickets. $4 per appointment if diastolic blood pressure >5
mm Hg above target, $8 if 1-5 mm Hg above target; $12 if at or exceeded
target for first time; $16 if at or exceeded target second time.
Comparators: standard care; counselling; peer support; home monitoring of
blood pressure.

Reiss 1982 Parents of children receiving Medicaid.
Aim: encourage preventive dentistry.

$5 coupon redeemable for cash.
Comparators: multiple contacts, problem solving, no intervention.

Yorkley 1984 Parents of preschool children.
Aim: encourage child immunisation.

Lottery; prizes of $100, $50, $25.
Comparators: increased opening times; prompt asking parent to make
appointment; specific prompt naming child; telephone contact; and no
intervention.

Parrish 1986 Parents of children with behavioural difficulties.
Aim: compliance with paediatric clinic appointment.

Lottery; $10 voucher, for toys, meal, or bus tokens.
Comparators: nothing, or child being placed at the bottom of the waiting list.

Morisky 1990 Mainly immigrants with tuberculosis.
Aim: treatment and prevention of tuberculosis.

$5-$10 value per appointment, a further $20-$40 if treatment was completed
without missed appointment; incentives were a mixture of cash, tokens, and
vouchers.
Comparator: reminder appointments.

Smith 1990 Low income teenage mothers.
Aim: encourage postpartum appointment keeping.

Two incentive groups: coupon for baby milk or free gift.
Comparator: normal appointment.

Jeffery 1993 Patients between 14 kg and 32 kg overweight for their
height.
Aim: weight loss.

$25 if patient reached or maintained weight loss.
Comparator: behavioural therapy and food provision and no treatment.

Higgins 1994 Patients >18 years old dependent on cocaine.
Aim: behavioural treatment of cocaine dependency.

Points which could be spent on gifts (maximum value $997.50 if cocaine
free for first 12 weeks and $24 for next 12 weeks).
Comparator: no monetary incentive.

Stevens-Simon 1994 Low income pregnant teenagers.
Aim: encourage postpartum appointment keeping.

Gift for mother.
Comparator: no gift.

Pilote 1996 Homeless people with tuberculosis.
Aim: treatment of tuberculosis.

$5 cash per appointment attended.
Comparators: peer health advisers and usual appointments.
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Description of eligible studies and interventions
The eleven studies selected for detailed review were all
conducted in the United States. Their publication dates
ranged from 1976 to 1996.46-56

Two studies aimed to improve the rates of patients’
adherence to an antituberculosis medical regimen,46 47

two sought to encourage parents to seek dental care
for their children,48 49 and two others were aimed at
parents of children, to encourage immunisation or
attendance at a paediatric outpatient clinic.54 55

Another two studies tested incentives (milk coupons
for the infant or a gift for the mother) to enhance com-
pliance with postpartum appointments among indi-
gent adolescents.50 51 Of the three remaining studies,
one encouraged patients to complete a treatment pro-
gramme for cocaine dependency52; another (unpub-
lished) study promoted antihypertensive treatment53;
and the remaining study promoted compliance with
attendance to a weight reducing programme.56

The incentives ranged from relatively small
amounts of money ($5) up to gifts worth nearly $1000
for a treatment programme for cocaine dependency
(table 1).

Quality
We made no attempt to formally rate the studies for
quality; however, as is clear from table 2, most of the

studies were small and therefore had low statistical
power. Furthermore, no study explicitly stated any
prior power calculations to justify its sample size and
no study indicated that the randomisation process was
concealed.

Outcome
Ten out of the 11 studies showed that some form of
financial incentive promoted compliance better than
any alternative. A non-financial method of increasing
compliance achieved a better result in only one study.55

This study was set in a paediatric outpatient clinic for
behaviourally disturbed children; the intervention was
to tell the parents that if three successive appointments
were missed then their child would be assigned to the
bottom of the waiting list.

No study compared different amounts of monetary
incentive. However, one study showed that free milk
coupons for teenage mothers worked better than a free
gift for the mother.50

Discussion
The consumption of health care is generally sensitive
to its price.57 All things being equal, uptake or compli-
ance will be lower when there is a financial charge than
when health care is free to the patient. This review

Table 2 Results of review of studies using financial incentives to improve patient compliance

First author and year
of study

Comparison of incentive group (I) v others
(No in each group)

Percentage
complying

Percentage improvement
with incentive (95% CI of

difference) Odds ratio* (95% CI)
No needed to
be treated†

Reiss 1976 I (12) v 1 prompt (13) 67 v 60 7 (−32 to 38) 1.3 (0.2 to 10.6) 14

I (12) v 3 prompts (10) 67 v 23 44 (11 to 78) 6.7 (0.9 to 1.4) 2

I (12) v 1 and 3 prompts (23) 67 v 39 28 (−6 to 61) 3.1 (0.3 to 18.1) 4

Shepard 1979 I (60) v peer group (60) 90 v 85 5 (−7 to 17) 1.6 (0.5 to 5.8) 20

I (60) v standard care (60) 90 v 77 13 (0 to 23) 2.6 (0.8 to 9.0) 8

I (60) v counselling (59) 90 v 86 4 (−8 to 15) 1.5 (0.4 to 5.5) 25

I (60) v home BP (61) 90 v 84 6 (6 to 18) 1.8 (0.5 to 6.3) 17

I (60 v all (236) 90 v 83 7 (−2 to 16) 1.8 (0.1 to 5.6) 14

Reiss 1982 I (50) v problem solve (25) 74 v 64 10 (−6 to 38) 1.6 (0.5 to 5.0) 6

I (50) v multiple contact (23) 74 v 70 4 (−11 to 32) 1.2 (0.4 to 4.1) 10

I (50) v no intervention (24) 74 v 38 36 (20 to 65) 4.7 (1.5 to 15.3) 2

I (50) v all (72) 74 v 57 17 (0 to 34) 2.2 (0.1 to 5.2) 4

Yorkley 1984 I (120) v telephone (108) 56 v 19 37 (26 to 49) 5.6 (2.9 to 10.7) 3

I (120) v no contact (119) 56 v 29 25 (14 to 39) 3.0 (1.7 to 5.4) 4

I (120) v prompt (124) 56 v 34 22 (10 to 34) 2.5 (1.4 to 4.3) 5

I (120) v specific prompt (119) 56 v 49 7 (−6 to 20) 1.3 (0.8 to 2.3) 14

I (120) v access (125) 56 v 54 2 (−10 to 15) 1.1 (0.6 to 1.9) 50

I (120) v all (584) 56 v 38 18 (8 to 28) 2.1 (0.0 to 3.2) 6

Parrish 1986 I (33) v waiting list (33) 61 v 82 −21 (−43 to 0) 0.34 (0.1 to 1.2) —

I (33) v nothing (33) 61 v 42 19 (−6 to 42) 2.1 (0.7 to 6.3) 5

I (33) v all (66) 61 v 62 −1 (−22 to 19) 0.9 (0.2 to 2.4) —

Morisky 1990 Active tuberculosis: I (43) v usual care (45) 98 v 91 7 (−3 to 16) 4.1 (0.4 to 208.3) 14

Preventive: I (58) v usual care (59) 64 v 27 37 (20 to 54) 4.7 (2.0 to 11.2) 3

Smith 1990 I gift (193) v nothing (192) 23 v 22 1 (−7 to 9) 1.1 (0.6 to 1.8) 100

I milk (149) v nothing (192) 37 v 22 15 (5 to 25) 2.1 (1.26 to 3.5) 7

Jeffery 1993‡ I (82) v therapy (80) 84 v 77 7 (−5 to 19) 1.5 (0.6 to 3.7) 14

I (82) v nothing (40) 84 v 70 14 (−2 to 30) 2.3 (0.8 to 6.1) 7

I (82) v all (120) 84 v 75 9 (−2 to 20) 1.8 (0.1 to 4.0) 11

Higgins 1994 I (20) v nothing (20) 75 v 40 35 (6 to 64) 4.5 (0.0 to 6.1) 3

Stevens-Simon 1994 I (108) v nothing (132) 82 v 65 17 (6 to 28) 2.5 (0.0 to 21.9) 6

Pilote 1996 I (82) v peer advisor (83) 84 v 75 9 (−2 to 22) 1.8 (0.8 to 4.2) 11

I (82) v usual care (79) 84 v 53 31 (18 to 45) 4.7 (2.1 to 10.6) 3

I (82) v all (162) 84 v 64 20 (9 to 31) 3.0 (0.1 to 6.3) 5

*Odds ratio of incentive group compared with all other groups.
†Number needed to be treated to improve complianced by one patient; incentive group compared with all other groups.
‡There were 5 groups: (1) incentive+therapy+food provision, (2) incentive+therapy, (3) therapy+food provision, (4) therapy, (5) no treatment. Groups 1+2 and 3+4
were pooled for the comparison.
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showed that, even when free medical care is the
alternative, the use of some form of financial
inducement increases compliance. However, the exam-
ples of compliance identified in this review were highly
visible, which is often not the case in many areas of
medicine.

Effectiveness of financial incentives
Financial incentives tend to be more effective than
other methods of improving compliance. For example,
a small $5 incentive for homeless people with tubercu-
losis was more effective than peer support.47

Financial incentives can be more cost effective than
alternative interventions—they can achieve greater
compliance at lower cost.48 However, the cost effective-
ness of increasing compliance by whatever means will
also depend on whether the extra compliance is worth
the extra cost.58 Financial incentives are likely to be cost
effective if substantial treatment benefits accrue not
only to the patient but to society at large—in economic
parlance, if there are positive externalities to treatment.
Treating or preventing tuberculosis is an example of
this. If patients comply badly with treatment this not
only leads to more expensive treatment for the
individual patient later in the disease cycle but
increases the possibility of the development of drug
resistant strains of the disease and the infection of
other people.59 Great efforts have been made in the
field of tuberculosis treatment (including financial
incentives) to promote compliance.60 61 A further
example is compliance with anti-rejection drugs by
transplant patients, which reduces the possibility of
rejection and in turn saves resources that would be
needed for retransplantation.62 63

If non-compliance is associated with low income,
financial incentives might also improve equity. All
things being equal, we would expect financial
incentives to have a greater effect among low income
patients. On the other hand, financial incentives may
have negative consequences and may affect other
aspects of the patient’s behaviour. One of Titmuss’s
arguments against introducing financial incentives for
blood donors was that although such payments might
induce a greater supply of some donors (and possibly
those whose donations should not be encouraged), it
could reduce the supply of those who previously had
not required any financial incentives.63

Our review did not answer the question whether
cash payment or payment in kind was more effective as
no study made a direct comparison, but cash payment
would be expected to be more effective. In a study of
attendance at an AIDS prevention programme, when
monetary payments were changed to food or gift
vouchers, attendance declined considerably.19

Conclusions
Although this review showed a positive effect of finan-
cial incentives, all the randomised studies have been
carried out in the United States; the results may not
translate directly to another country with a different
socioeconomic and cultural context. These results
need to be supported by well designed randomised tri-
als in other countries.

In areas of health care where important individual
and or external effects are associated with non-
compliance, monetary incentives may be relatively cost

effective. In these areas, compliant patients should
receive payment.

We thank those authors who responded to our request for
information, particularly Dr Shepard. We also thank the referees
for their helpful comments, Nick Freemantle for his help in cal-
culating the odds ratios confidence intervals and Professor
Hugh Gravelle for helpful suggestions.

Funding: The National Primary Care Research and
Development Centre is funded by the Department of Health.
The views expressed in the paper are not necessarily those of
the department.

Conflict of interest: None.

1 Haynes RB. Compliance in health care. Baltimore: Johns Hopkins
University Press, 1979.

2 Melnikow J, Kiefe C. Patient compliance and medical research: issues in
methodology. J Gen Intern Med 1994;9:96-105.

3 Waters WHR, Gould NV, Lunn JE. Undispensed prescriptions in a min-
ing practice. BMJ 1976;1:1062-3.

4 Begg D. Do patients cash prescriptions? An audit in one practice. J R Coll
Gen Pract 1984;34:272-4.

5 Rashid A. Do patients cash prescriptions?. BMJ 1982;284:24-6.
6 Beradon PHG, McGilchrist MM, McKendrick AD, McDevitt DG,

MacDonald TM. Primary non-compliance with prescribed medication in
primary care. BMJ 1993;307:846-8.

7 Patient compliance [editorial]. Annal Pharmacother 1993;27:S5-24.
8 Oppenheim GL, Bergman JJ, English EC. Failed appointments: a review.

J Fam Pract 1979;8:789-96.
9 Smith CM, Yawn BP. Factors associated with appointment keeping in a

family practice residency clinic. J Fam Pract 1994;38:25-9.
10 Becker MH, Maiman LA. Strategies for enhancing patient compliance. J

Community Health 1980;6:113-31.
11 Macharia WM, Leon G, Rowe BH, Stephenson BJ, Haynes RB. An over-

view of interventions to improve compliance with appointment keeping
for medical services. JAMA 1994;267:1813-7.

12 Thomas Donald G. Exact confidence limits for the odds ratio in a two by
two table, Appl Statist 1971;20(suppl A):S36.

13 Sackett DC, Deeks JJ, Altman DG. Down with odds ratios! Evidence Based
Medicine 1996;1:164-6.

14 Abramson R, Garg M, Cioffari A, Rotman PA. An evaluation of behavio-
ral techniques reinforced with an anorectic drug in a double-blind weight
loss study. J Clin Psychiatry 1980;41:234-7.

15 Bigelow G, Strickler D, Liebson I, Griffiths R. Maintaining disulfiram
ingestion among outpatient alcoholics: a security-deposit contingency
contracting procedure. Behav Res Ther 1976;14:378-81.

16 Carey KB, Carey MP. Enhancing the treatment attendance of mentally ill
chemical abusers. J Behav Ther Exper Psychiatry 1990;21:205-9.

17 Chacko MR, Cromer BA, Phillips SA, Glasser D. Failure of a lottery
incentive to increase compliance with return visit for test-of-cure culture
for Neisseria gonorrhoeae. Sex Transm Dis 1987;14:75-8.

18 Chaisson RE, Keruly JC, McAvinue S, Gallant JE, Moore RD. Effects of an
incentive and education program on return rates for PPD test reading in
patients with HIV infection. J Acq Immun Defic Synd Hum Retrovirol
1996;11:455-9.

19 Dern S, Stephens R, Davis WR, Feucht TE, Tortu S. The impact of provid-
ing incentives for attendance at AIDS prevention sessions. Public Health
Rep 1994;109:548-54.

20 Elk R, Schmitz J, Spiga R, Rhoades H, Andres R, Grabowski J. Behavioral
treatment of cocaine-dependent pregnant women and TB-exposed
patients. Addict Behav 1995;20:533-42.

21 Farmer P, Robin S, Ramilus SL, Kim JY. Tuberculosis, poverty and “com-
pliance”: lessons from rural Haiti. Semin Respir Infect 1991;6:254-60.

22 Finney JW, Lemanek KL, Brophy CJ, Cataldo MF. Pediatric appointment
keeping: Improving adherance in a primary care allergy clinic. J Pediatr
Psychol 1990;15:571-9.

23 Grabowski J, O’Brien P, Greenstein R, Ternes J. Effects of contingent pay-
ment on compliance with a naltrexone regimen. Am J Drug Alcohol Abuse
1979;6:355-65.

Key messages

x Non-compliance with medical treatment is a
widespread problem

x Non-compliance may lead to increased
treatment costs in future

x Financial incentives can significantly reduce
non-compliance

x Incentives can be cost effective, particularly for
treatment of infectious disease

x Research in the context of the United Kingdom
is required

Papers

706 BMJ VOLUME 315 20 SEPTEMBER 1997



24 Stitzer ML, Rand CS, Bigelow GE, Mead AM. Contingent payment
procedures for smoking reduction and cessation. J Appl Behav Anal
1986;19:197-202.

25 Higgins ST, Delaney DD, Budney AJ, Bickel WK, Hughes JR, Foerg F, et al.
A behavioural approach to achieving initial cocaine abstinence. Am J Psy-
chiatry 1991;148:1218-24.

26 Mayer JA, Jones JA, Eckhardt LE, Haliday J, Bartholomew S, Slymen DJ,
et al. Evaluation of a worksite mammography program. Am J Prevent Med
1993;9:244-9.

27 Vogeler DM, Burke JP. Tuberculosis screening for hospital employees. Am
Rev Respir Dis 1978;117:227-32.

28 Zuckerman RA, Dickes JR, Schwebke JR. Tuberculosis screening in a
sexually transmitted diseases clinic. Sex Transm Dis 1996;23:299-303.

29 Grabowski J, O’Brien CP, Greenstein R, Long M, Steinberg Donato S,
Ternes J. Modification of treatment compliance as a function of
contingent payment manipulations. NIDA Res Monogr 1979;27:402-8.

30 Grabowski J, O’Brien CP, Greenstein R, Ternes J, Long M, Steinberg
Donato S. Effects of contingent payment on compliance with a
naltrexone regimen. Am J Drug Alcohol Abuse 1979;6:355-65.

31 McCaul ME, Stitzer ML, Bigelow E. Liebson IA. Contingency
management interventions: effects on treatment outcome during metha-
done detoxification. J Appl Behav Anal 1984;17:35-43.

32 Rowan Szal G, Joe GW, Chatham LR, Simpson DD. A simple
reinforcement system for methadone clients in a community-based treat-
ment program. J Subst Abuse Treat 1994;11:217-23

33 Stitzer ML, Bigelow GE. Contingent reinforcement for carbon monoxide
reduction: within-subject effects of pay amount. J Appl Behav Anal
1984;17:477-83.

34 Tyson JE, Lasky RE, Rosenfeld CR, Dowling S, Gant N Jr. An analysis of
potential biases in the loss of indigent infants to follow-up. Early Hum Dev
1988;16:13-25.

35 Higgins ST, Budney AJ, Bickel WK, Hughes JR, Foerg F, Badger G.
Achieving cocaine abstinence with a behavioural approach. Am J Psychia-
try 1993;150:763-9.

36 Rand CS, Stitzer ML, Bigelow GE, Mead AM. The effects of contingent
payment and frequent workplace monitoring on smoking abstinence.
Addict Behav 1989;14:121-8.

37 Laken MP, Ager J. Using incentives to increase participation in prenatal
care. Prenatal Care 1995;85:326-9.

38 Marcus AC, Crane LA, Kaplan CP, Reading AE, Savage E, Gunning J, et
al. Improving adherence to screening follow-up among women with
abnormal pap smears: results from a large clinic-based trial of three
intervention strategies. Med Care 1992;30:216-30.

39 Birkhead GS, LeBaron CW, Parsons P, Grabau JC, Barr-Gale L, Fuhrman
J, et al. The immunization of children enrolled in the special supplemen-
tal fool program for women, infants, and children (WIC). JAMA
1995;274:312-6.

40 Rice JM, Lutzker JR. Reducing noncompliance to follow-up appointment
keeping at a family practice center. J Appl Behav Anal 1984;17:303-11.

41 Mayer JA, Clapp EJ. Facility-based in reach strategies to promote annual
mammograms. Am J Prev Med 1994;10:353-6.

42 Mavis BE, Stoffelmayer BE. Multidimensional evaluation of monetary
incentive strategies for weight control. Psychol Rec 1994;44:239-52.

43 Stevens-Simon C, Dolgan JI, Kelly L, Singer D. The effect of monetary
incentives and peer support groups on repeat adolescent pregnancies.
JAMA 1997;277:977-82.

44 Brantley PJ, Mosley TH, Bruce BK, McKnight GT, Jones GN. Efficacy of
behavioral management and patient education on vascular access cleans-
ing compliance in hemodialysis patients. Health Psychol 1990;9:103-13.

45 Stitzer ML, Bigelow GE. Contingent reinforcement for reduced breath
carbon monoxide levels: target specific effects on cigarette smoking.
Addict Behav 1985;10:345-9.

46 Morisky DE, Malotte CK, Choi P, Davidson P, Rigler S, Sugland B, et al. A
patient education program to improve adherence rates with antitubercu-
losis drug regimens. Health Educ Q 1990;17:253-67.

47 Pilote L, Tulsky JP, Zolopa AR, Hahn JA, Schecter GF, Moss AR. Tubercu-
losis prophylaxis in the homeless. Arch Intern Med 1996;156:161-5.

48 Reiss ML, Bailey JS. Visiting the dentist: a behavioral community analysis
of participation in a dental health screening and referral program. J Appl
Behav Anal 1982;15:352-62.

49 Reiss ML, Piotrowski WD, Bailey JS. Behavioral community psycology:
encouraging low-income parents to seek dental care for their children. J
Appl Behav Anal 1976;9:387-97.

50 Smith PB, Weinman ML, Johnson TC, Wait RB. Incentives and their
influence on appointment compliance in a teenage family-planning
clinic. J Adolesc Health Care 1990;11:445-8.

51 Steven-Simon C, O’Connor P, Bassford K. Incentives enhance
postpartum compliance among adolescent prenatal patients. J Adolesc
Health 1994;15:396-9.

52 Higgins, ST, Budney AJ, Bickle WK, Foerg FE, Donham R, Badger GJ.
Incentives improve outcome in outpatient behavioural treatment of
cocaine dependence. Arch Gen Psychiatry 1994;51:568-76.

53 Shepard DS, Foster SB, Statson WB, Solomon HS, McArdle PJ, Gallagher
SS. Cost effectiveness of interventions to improve compliance with anti-
hypertensive therapy. National conference of high blood pressure
control, Washington, DC, 2-6 April 1979.

54 Yorkley JM, Glenwick DS. Increasing the immunization of preschool chil-
dren; an evaluation of applied community interventions. J Appl Behav
Anal 1984;17:313-25.

55 Parrish JM, Charlop MH, Fenton LR. Use of a stated waiting list
contingency and reward opportunity to increase appointment keeping in
an outpatient pediatric psychology clinic. J Pediatr Psychol 1986;11:81-9.

56 Jeffery RW, Wing RR, Thorson C, Burton LR, Raether C, Harvey J, et al.
Strengthening behavioural interventions for weight loss: a randomized
trial of food provision and monetary incentives. J Consult Clin Psychol
1993;61:1038-45.

57 Newhouse JP. Free for all? Lessons from the RAND health insurance
experiment. Cambridge, MA: Harvard University Press, 1993.

58 Torgerson DJ, Donaldson C. An economic view of high compliance as a
screening objective. BMJ 1994;308:117-9.

59 Kent JH. The epidemiology of multidrug-resistant tuberculosis in the
United States. Med Clin N Am 1993;77:1391-409.

60 Cuneo WD, Snider DE. Enhancing patient compliance with tuberculosis
therapy. Clin Chest Med 1989;10:375-80.

61 Approaches to improving adherance to antituberculosis therapy-South
Carolina and New York, 1986-1991. MMWR 1993;42:75-81.

62 Didlake RH, Dreyfus K, Kerman RH, VanBuren CT, Kahan BD. Patient
noncompliance: a major cause of late graft failure in cyclosporine-treated
renal transplants. Transplant Proc 1988;20(suppl 3):63-9.

63 Hilbrands LB, Hoitsma AJ, Koene RA. Medication compliance after renal
transplantation. Transplantation 1995;60:914-20

64 Titmuss RM. The gift relationship: from human blood to social policy. London:
Allen and Unwin, 1970.

(Accepted 28 May 1997)

A memorable patient
Ward cleaner’s clinical observation

It was a busy evening in the casualty department in
India, where I was the medical student shadowing a
senior doctor.

We were interrupted by the domestic cleaner, who
ran up to us asking us to see a patient on the trolley
rather urgently. Not waiting for an answer she took the
senior doctor by the hand across the room to the
patient. After an examination he concluded that she
might have a suspected ruptured ectopic pregnancy,
arranged for urgent blood tests, started her on
appropriate initial treatment, and spoke to the
gynaecology and obstetric resident, who received the
patient, took her to the operating theatre, and
confirmed the diagnosis. The patient recovered well
from surgery and was later discharged.

I returned back to the domestic cleaner whose usual
work is to tidy up the department and asked her how
she recognised that all was not well with the patient,
and what made her seek urgent medical help.
Nonchalantly, she said, “Doctor, I have observed that
patients on trolleys who persistently yawn while

waiting to see the doctor most often are rushed to
operating theatre.”

In hypovolaemic shock, one of nature’s methods to
improve oxygenation is to yawn, whatever the
mechanisms involved. That act of observation from a
lady without any letters behind her name has saved,
and will continue to save, lives.

V M Sethukumar, consultant in accident and emergency,
King’s Lynn

We welcome filler articles up to 600 words on topics
such as A memorable patient, A paper that changed my
practice, My most unfortunate mistake,or any other piece
conveying instruction, pathos, or humour. If possible
the article should be supplied on a disk. Permission is
needed from a patient or a relative if an identifiable
patient is referred to. We also welcome contributions
for “Endpieces,” consisting of quotations of up to
80 words (but most are considerably shorter) from any
source, ancient or modern, which have appealed to
the reader.
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