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To improve compliance with a 7-day quinine + tetracycline regimen against malaria, two health education
interventions were tested on populations in two separate groups of villages. In one group, the use
ofposters and video improved the compliance rates from 0.5% to 20% (20% effectiveness; 95% confidence
interval (Cl), 13-26%); in the other, where posters alone were used, full compliance changed from 6% to
11% (6% effectiveness; 95% Cl, 0-12%). The improved compliance in the firstgroup occurred mainlyamong
those who went to health practitioners (effectiveness 40%6") rather than drug vendors (effectiveness 2%), al-
though this could not be attributed to differences in the advice they gave to patients. After the poster plus
video intervention, more patients bought quinine + tetracycline and received correct advice encouraging the
use of a full course; however, not all of them actually completed the full course by self-administration.

Introduction
It is well known that poor compliance with medica-
tion prevents effective treatment and cure of several
communicable diseases (1, 2). Evaluation of the effi-
cacy of medication is made difficult when patients do
not adhere to the prescribed regimen. In malaria-
endemic countries. for example, there are very few
antimalarials that are effective when administered
with one dose a day, or just once for each episode,
and the data on compliance with such treatment are
limited (3, 4).

The Cambodian Ministry of Health has
reported many cases of severe and fatal Plasmodium
falciparum malaria which were related to poor com-
pliance with first-line therapy. National policy for
first-line treatment in clinics (with no microscopic
diagnosis) is to use chloroquine, second-line treat-
ment being quinine + tetracycline (QT) for seven
days (Q7I7) which costs US$ 3.08 in the local phar-
macies. The large number of acute cases admitted to
hospital owing to poor first-line treatment made it
necessary to identify specific problems in the use of
first- and second-line therapy. A study on treatment-
seeking behaviour in a malaria-endemic area in the
Sre Ambel district of Koh Kong province in Cambo-
dia, near the Thai border, showed that the majority
of patients' visits were to private practitioners (22%)
and vendors (63%) who had a wide selection of
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drugs for sale at various prices. It was found that
many inappropriate drugs, which posed a serious
threat to the patients' health, were being sold over
the counter for treatment of malaria. The most fre-
quent errors were premature discontinuation of
medication and wrong use of injectable drugs. The
expenditure on drugs averaged between US$ 4.54
and $6.63 for mild malaria episodes and $13.20-16.20
for a severe malaria episode. Cost was not consid-
ered to be a major obstacle because the majority of
patients spent more than the price of Q7T7 and
received inappropriate treatment.

In general, patients went to drug vendors and
private practitioners, mainlv because of their prox-
imity to the patient's home, and bought injectable
drugs for one out of every two severe episodes of
malaria. During the survey, it was established that
many patients who were probably infected with
falciparum malaria needed second-line therapy
because of parasite resistance to chloroquine; there
was, however, considerable variation in the use of
second-line treatment.

The problem of drug defaulting by patients was
often due to the absence of clear advice from the
drug vendor or health practitioner on the impor-
tance of completing the course of treatment with
antimalarials to ensure cure of uncomplicated
malaria. Health care practitioners or drug vendors
could therefore reduce this problem by providing
full details. at the time of drug purchase, on correct
self-administration of antimalarials. The present
studv on the use of health education materials was
designed to assess the extent to which compliance
with multi-dose antimalarials could be improved in a
malaria-endemic area of Cambodia. The study com-
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pared the effectiveness of two health education
interventions for improving compliance with 7 days
of quinine + tetracycline, while minimizing the use
of other unnecessary and even dangerous drugs.

Methodology
The two interventions were applied to separate
groups of villages and the people's knowledge and
use of antimalarials were assessed before and after
each intervention, resulting in four study groups.
Outcomes were assessed by interviewing the patients
following self-treatment with antimalarials. The
questionnaires covered knowledge, attitudes, and
practices of both the health providers and the
patients regarding malaria diagnosis and treatment.

The principal aim was to improve the patients'
compliance with full courses of quinine + tetracy-
cline, without use of other antimalarials, through two
LEC (information, education, communication) inter-
ventions. Posters have been used in many countries
to provide health information, including change of
behaviour, but their effectiveness in changing behav-
iour has never been evaluated or compared with
other methods. The object of the present study was
therefore to establish whether there was a significant
difference between the use of only posters and post-
ers plus a video clip of televised theatre that pro-
moted compliance with quinine-tetracycline. The
interventions took the form of health education cam-
paigns targeted at the general public and the antima-
larial drug distributors (vendors and practitioners).
Fig. 1 presents the study design (5).

The intervention consisted in 1) ensuring that
the patient and doctor/vendors had information on
the full regimen of QT which was required to be
taken; 2) advising drug vendors/doctors that good
practice involved their giving correct advice concern-
ing purchase and full compliance with QT as an es-
sential treatment of uncomplicated malaria; and 3)
advising the patient (through the publicity cam-

paign) that there was no alternative curative treat-
ment for malaria except to buy and use the full

Fig. 1. Schematic representation of the study design.
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course of QT and how important it was not to buy
other unnecessary drugs.

The effect of the two publicity campaigns was
determined for each of the above components of com-
pliance. The overall evaluation was based primarily
on the change in proportion of patients using full
courses of QT. A description of each component of
compliance is presented, but the calculations of effec-
tiveness are based on the completion of a full course.

The study was divided into three steps: 1) pro-
duction and distribution of health education materi-
als and measurement of baseline (pre-intervention)
data; 2) application of the intervention; and 3) meas-
urement of the outcome (post-intervention).

Step 1: pre-intervention
1. Development of educational materials. Video
parlours are very popular in Cambodia and can be an
important means for communicating information.
We consulted public health education experts (PSI
(Population Services International), WHO staff,
UNICEF, and the Health Education Department of
the Ministry of Health) in order to make a short
health education video involving Cambodian comic
actors and music, which described the symptoms of
malaria, especially in adults who were the target au-
dience for the intervention. The message concen-
trated on:

taking Q7T7 as a first-line therapy;

-being aware of the common side-effects of qui-
nine which may occur;

completing the 7-day course; and

avoiding other unnecessary treatment.

The 9-mhinute video was developed, field-tested, and
edited on the basis of the field tests to focus on the
EEC information. A poster was also prepared con-
veying the above information. The video cost about
US$ 5000 and 1000 colour posters cost US$ 1500 to
produce.
2. Selection of villages. The villages selected for the
intervention were comparable in terms of economic
and social variables, but far enough apart so that
travel between villages was limited. These villages
were a subset of the villages in the earlier study on
treatment-seeking behaviour.

* Group A. Video and poster interventions were
applied to three villages Sre Ambel, Boeung
Preav, and Stung Samrong, located within 20km dis-
tance and with a populaticon of about 5000 each. The
main occupations were farming and woodcutting in
the forests where malaria is contracted, because
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within the villages there is no malaria transmission.
Each village had about four practitioners or vendors
distributing antimalarial medication. Sre Ambel is
the district capital where microscopy is available.
During the dry season (December to April) the ma-
laria rate doubles because more people are working
in the forest. Vivax malaria accounts for approxi-
mately 15% of malaria infections.

* Group B. Posters only were used as educational
material in three villages (Dang Paing, Dei Kraham,
and Chi Kor Leu), which are interspersed among the
group A villages and are separated by a minimum
distance of 5km. The seasonal variations, population
numbers, and type of malaria transmission (forest-
related) are similar to group A villages, but fishing is
the principal occupation in two of the group B villages.
The types and numbers of antimalarial vendors and
practitioners were similar to those in group A.

Similarities between the two groups of villages
concerning the use of antimalarial drugs (such as cost
and availability of drugs, compliance rates, and
knowledge of correct drug use) were noted in the
present study (see under Results).

3. Visit to vendors andpractitioners. All the vendors
and practitioners (V/P) in the villages of groups A
and B agreed to participate in the study. During
these visits we distributed registration papers for
them to record the patients' names, addresses, sex,
age, and type of drugs prescribed. Sufficient quanti-
ties of quiine and tetracycline were distributed to
the V/P, free of charge, for sale to patients at an
unsubsidized price. Each V/P was requested to ask
all patients to return after 7 days (or 4 days for those
who only purchased three days of QT) for follow-up
of their illness. Patients were reimbursed about US$
1 for their follow-up travel costs. The visits to the
V/P were conducted by the National Malaria Centre
staff in collaboration with the health workers.

4. Sample size. The study areas were within seven
communes in Sre Ambel district (population:
32450), but because of problems of security and with
transport, only four communes where most of the
population live were selected and randomized into
the two intervention groups.

Each IEC intervention provided information to
the communities and its effectiveness was calculated
on the basis of behavioural change (purchase and use
of drugs from the private sector) in individuals wNith
malaria. The sample size of 103 individuals in each
group (completing the study) was calculated using an
alpha = 0.05 and beta = 0.20 and a pre-intervention
compliance of 30% allowing us to expect a compli-
ance of 50% after the intervention. In general, we
wished to be able to detect a difference of 20%

above any baseline compliance. The number in each
group was increased to 150 to adjust for drop-outs.
We intentionally "balanced" the proportion of those
interviewed so that half the patients used practition-
ers (P) and half used vendors (V) in each of the four
groups, pre- and post-intervention.
5. Collection of baseline data. Prior to the applica-
tion of each intervention, baseline data were collec-
ted on patients in both groups of villages by
interviewing patients following their visit to the V/P.
All patients were requested to return to the clinics
for interviews and home visits were made for those
not returning. These outcome variables included:
* Administrative data, such as the patient's name
and address, names of the V/P and interviewer,
interview location, date of treatment, and date of
interview.
* Descriptive data, such as sex, age, type of health
care provider visited (V/P).
* Patients' impression of the illness (malaria, fever,
other).
* V/P's impression of the illness (malaria, fever,
other).
* Advice given by the V/P and accuracy of this
advice (regarding antimalarial dose).
* NVhat medications were purchased.
* Cost of the medications.
* Cost of transport to the V/P.
* Amount of medication not taken (by history and
inspection).
* Duration of medication adcministration.
* Treatment prior to contact with the V/P and cost
(treatment and transport).
* Treatment subsequent to visiting the V/P and the
cost of medication and transport.
* In accordance with our principal objective of
improving compliance, we investigated the following
outcome measurements:

a change in the proportion of patients given cor-
rect advice for Q7T7 use;

- a change in the proportion of patients purchasing
a full course of antimalarials (Q7T7);
a change in reported compliance;

- any savings from a decrease in the amount of
other (inappropriate) antimalarials used; and

- any reduction in the cost of treatment (resulting
from the above savings).
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Step 2: Intervention
The intervention period lasted 10 weeks (July to
September 1996) and the pre- and post-intervention
measurements were made immediately before and
after this period.

Posters were displayed in the villages of both
groups. Approximately 150 posters were distributed
in each village for display in schools, temples, clinics,
pharmacies, village chiefs' offices, army camps, plan-
tation units, and video parlours. The videos were
shown approimately 25-30 times each week in the
group A villages in video parlours, restaurants, and
at ceremonial gatherings.

Step 3: post-nterventIon
After the intervention, the patients were interviewed
and similar data were collected, as described above
in the pre-intervention phase (step 1).

Results
Groups 1 and 3 were the pre- and post-intervention
(poster and video) study populations in the A vil-
lages, respectively, while groups 2 and 4 refer to
the pre- and post-intervention (posters only)
populations in the B villages. The ages, sex, and pro-
portions of the population using vendors vs practi-
tioners (V/P) in all four groups were compared, it
being assumed that the interventions were not influ-
enced by these characteristics. Variables that could
be affected by the interventions were studied in
groups 1 and 2 in the villages of A and B, respec-
tively; examples are the proportions of V/P who gave
correct advice and sold the correct doses, full compli-
ance with QT, use of inappropriate medication, aver-
age cost of treatment, etc.

Analogous to the efficacy of vaccines and drugs
for chemotherapy, which determines the benefits of

such interventions, the effectiveness of the interven-
tions in our study was defined as the percentage
reduction in a bad outcome, compared with the con-
trol, i.e.:

(% improper drug use' (% improper use
pre - intervention ) tpost - intervention)]

(% improper drug use pre -intervention)

An analogous formula is used for calculating the
effectiveness of an intervention to reduce the use of
other medications if any QT regimen was chosen.

There are two reasons for conducting additional
stratified analysis of the data. If there are different
distributions of potentially confounding variables
such as age or sex in the pre vs post samples, this may
mask the true effect of the intervention. Another
possibility is that the intervention may have quite
different effects on obvious target groups, such as
practitioners vs vendors. The study sample was cho-
sen to have sufficient numbers of both practitioners
and vendors, but did not represent the real propor-
tion of these providers in the study population,
which was estimated at 22% and 63%, respectively.
The post-intervention measurements occurred over
such a short period (few months) that it was improb-
able that a change in efficacy would occur over time.
Therefore there no stratification over time.

Regarding comparability of groups, Table 1
shows different pre vs post proportions with regard
to the patients' sex and age for both interventions.
The proportions of practitioners vs vendors for the
study sample are comparable (Table 1). Table 2
shows the outcome variables before (groups 1 and 2)
and after (groups 3 and 4) the intervention.

The baseline variables, which were expected
to be affected by the intervention, were compared
between the two groups. Groups 1 and 2 show that
the types of antimalarials used (see Table 2, P =

0.133), the average cost of treatment (mean cost,

Table 1: Mean age and sex of patients and the proportions of practitioners
and vendors In the pre- and post-Intervention study groups

Pre-intervention Post-intervention

Group 1 Group2 Group 3 Group4

Mean age (years)' 29 31 26 26
Females (%)b 26 15 38 23
No. of practi-
t,oners/vendorsc 101/103 71172 77/85 85/78

'P = 0.001 (ANOVA 4 groups).
b P ='0.0001 (e 4 x 2 table).
Pp = 0.87 (X 4 x 2 table).
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Table 2: Data on patients in the pre- and post-intervention groups concerning
purchase and use of quinine + tetracycline (QT) and other drugs

Pre-intervention Post-intervention

Group 1 Group 2 Group 3 Group 4

No. of patients 204 143 162 163
No. who bought any QT 95 (47)- 82 (57) 88 (54) 120 (74)
No. who chose QT and were
advised to use a full course 16 (19) 7 (9) 62 (70) 55 (53)
No. of patients presenting
who bought a full course
of QT 8 (4) 11 (8) 54 (33) 34 (21)
No. who bought and used
the full course of QT 1 (12) 8 (73) 34 (68) 18 (53)
No. of patients presenting
who used the full course
of QT 1 (0.5) 8 (6) 33 (20) 18 (11)
No. who used other drugs
and used QT (any dose) 91 (96) 80 (98) 40 (45) 83 (69)
a Figures in parentheses are percentages.

US$ 9.00, P = 0.55), and the proportion buying full
courses of any antimalarial (average 35%, P = 0.173)
are comparable. For those who bought any amount of
QT, the proportion who did not take all the medica-
tion (approx. 10%, P = 0.26) was also comparable.
These groups differed in the following: 49% and
71% of subjects presenting to V/P in groups 1 and 2,
respectively, thought they had malaria (P < 0.001).

Each intervention was measured through four
outcomes: a change in the proportion of patients
with malaria who bought a full regimen of QT, a
change in the proportion of patients who used a full
regimen out of those who had malaria, a change in
the proportion of patients who used a full regimen
out of those who bought a full regimen. and a change
in the proportion of patients who used other nones-
sential or dangerous drugs.

The effectiveness of the IEC interventions in
changing the proportion of patients who bought a
full regimen is shown in Table 3 for those in groups
3 and 1, who were exposed to both IEC interventions
(posters and videos), and those in groups 4 and 2.
who received only the posters.

The effectiveness of the IEC interventions on
the use of quinine-tetracycline can be specified by
the increase in the use of a full regimen of QT among
all the patients in the community who received this
information on compliance. Table 4 shows the rela-
tive effectiveness in groups 3 and 1 (poster plus
video) and in groups 4 and 2 (posters only).

Full compliance with a regimen would neces-
sarily depend on whether the patient had bought a

Table 3: Number of patients in the pre- and post-
intervention groups from A and B villages who bought
a full course of quinine + tetracycline (QT)

No. who bought
a full course of QT

Yes No Total

Group 3 1128 50 162
Group 1 196 8 204

Group 4 128b 34 162
Group 2 132b 11 143

a Effectiveness = 28%, 95% Cl = 20-35%, P < 1 -e
Effectiveness = 14%, 95% Cl = 6-22%, P < 0.001.

Table 4: Number of patients who did not comply or
partially complied in following a course of quinine +
tetracycline (OT)

No. who did not
comply or partially
complied with OT

Yes No Total

Group 3 129 33 162
Group 1 2038 1 204

Group 4 145r 18 163
Group 2 135-c 8 143

a Effectiveness = 20%, 95% Cl = 13-26%, P < 10-4.
b Effectiveness = 6%, 95% Cl = 0-12%, P < 0.09.
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full course of quinine/tetracycline; it follows that
patients who did not purchase a full course could not
complete the regimen. Thus, the effectiveness of the
intervention could be assessed by whether there was
a significant increase in completing the regimen
among those patients who had bought a full course
(Table 5). Data are not shown for the relative effec-
tiveness of posters in achieving full compliance as the
results were not significant.

Another indicator of effectiveness of the inter-
ventions is the reduction in the use of other medica-
tions. Table 6 shows the results for groups 3 and 1
(poster plus video) and groups 4 and 2 (posters only).

Stratified analysis. An analysis of the effective-
ness of the combined intervention (poster plus
video) in improving the use of complete QT doses,
stratifying by age, sex, and type of distributor, was
also carried out.

Stratifying by the type of health care provider,
practitioner or vendor showed that nearly the entire
improvement following poster plus video occurred in
those who attended practitioners, with no change in

Table 5: Number of patients (from group A villages)
who showed full or Incomplete compliance In follow-
ing a full course of quinine + tetracycline (OT), from
among those who had bought a full course

No. who bought a
full course of OT but
partially complied

Yes No Total

Group 3 20a 34 54
Group 1 78 1 8

F Effectiveness = 58%, 95% Cl = 35-73%, P < 0.007.

Table 6: Number of patients who bought or used other
unnecessary medications In all four groups

No. who used
other drugs

Yes No Total

Group 3 40: 48 88
Group 1 91 4 95

Group 4 83b 37 120
Group 2 80b 2 82

8 Effectiveness = 53%, 95% Cl = 40-62%/o, P < 10-7.
b Effectiveness = 29%, 95% Cl = 20-37%o, P < 10-".

Table 7: Number of patients (from group A villages)
who showed Incomplete or no compliance with QT
(quinine + tetracycline) after being advised by the
provider

No. who showed
incomplete or no
compliance with

QT

Yes No Total

Group 3 46^ 31 77
Group 1 1W 1 101

* Effectiveness = 40%, 95% Cl - 27-50%, P < 1O.

those who went to vendors. The reason for this is not
clear, since both types of providers gave the same
amount of advice to patients to comply with full
doses. The results are not shown for groups 4 and 2
(poster only) as there was no difference in effective-
ness between the two types of health care providers;
both showed insignificant improvements. Table 7
shows the results for groups 3 and 1, where patients
improved their compliance after being advised by
practitioners. A stratified analysis of effectiveness
by the patients' sex and age showed no interaction
with either intervention. Furthermore, there were no
confounding effects since compliance was not associ-
ated with either gender or age, although evaluation
of the four study groups showed significant differ-
ences in proportions of these variables.

Discussion
As was suspected, this study confirmed a substantial
degree of drug defaulting by patients who were
required to follow a short-course regimen for un-
complicated malaria. It should be noted that we only
considered the duration of therapy, not the strict
compliance with daily dose schedules. Only 4-31%
of patients purchased a fu}l course of quinine +
tetracycline and only between 12% and 73% of them
took the full course.

The results of this study clearly indicate that
investment in posters alone as a means of increasing
compliance with multidose antimalarials could not
be recommended, while posters plus video could
lead to a significant, albeit modest, improvement in
compliance. This effect was highly dependent on the
type of health care worker consulted, but not on the
sex or age of the patient. Among private health care
practitioners the effectiveness of posters plus video
in reducing poor compliance was approximately
40%, compared with only 2% among vendors. This
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difference did not appear to be the result of more
private practitioners giving advice to use full doses.
Rather it is concluded that the patients were less
likely to take the advice of a pharmacist/drug vendor
in taking full medication. Another explanation is
that this group was prone to poor compliance regard-
less of any advice. The failure to purchase the full
course of drugs and premature discontinuation of
the medication (despite having purchased the full
course) contributed to the majority of errors in
compliance.

On the positive side, more health education
through posters and video to promote compliance
markedly increased the number of patients with
malaria who bought the full course. The number
using full doses was not high following both inter-
ventions. The improvement following posters alone
was almost non-significant, despite the fact that a
significantly larger number in this study group
thought their symptoms were due to malaria. There
is a considerable margin for further improving the
compliance using the best intervention, but we still
do not know why some patients failed to comply with
the full course they had bought. Some reasons for
poor compliance may be amenable to further health
education, but others (such as lack of funds) must be
addressed through other means.

Resume
Am6lioration de l'observance du
traitement antipaludique par la quinine +
t6tracycline: evaluation des interventions
d'6ducation sanitaire dans des villages
cambodgiens
Pour ameliorer l'observance du traitement anti-
paludique de 7 jours par la quinine + tetracycline,

deux interventions d'education sanitaire ont et
test6es dans deux groupes de villages. Dans l'un
des groupes, l'utilisation d'affiches et de vid6os a
fait passer le taux d'observance de 0,5% A 20%
(efficacit6: 20%; IC 95%: 13-26%); dans l'autre,
ou seules les affiches ont ete utilisees, les taux
d'observance sont passes de 6% a 1 1% (efficacit6:
6%; IC 95%: 0-12%). L'amelioration observee dans
le premier groupe a principalement concernm les
personnes qui ont consult6 un agent de santo
(efficacit6: 40%) et non un vendeur de medica-
ments (efficacite: 2%), bien qu'on ne puisse in-
voquer une difference au niveau des conseils
donnes au malade. Aprbs l'intervention associant
les affiches et les videos, un plus grand nombre
de malades achetaient de la quinine + tetracycline
et recevaient des conseils appropries les encou-
rageant a suivre le traitement jusqu'au bout; tous
n'ont cependant pas suivi le traitement complet par
auto-administration.
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