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Factors associated with non-adherence to the treatment of
vivax malaria in a rural community from the
Brazilian Amazon Basin
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ABSTRACT

Introduction: We investigated the association between demographic and behavioral factors and non-adherence to antimalarial
therapy. Methods: A demographic questionnaire and 5-item self-reported questionnaire regarding non-adherence were
completed by 135 patients after treatment for Plasmodium vivax. Results: Treatment interruption, but not demographic factors,
was significantly associated with non-adherence to therapy. The likelihood of non-adherence was 5.16 times higher when the
patients felt better than when they felt worse. The relative risk of parasitic resurgence was 3.04 times higher in non-adherent
patients. Conclusions: Treatment interruption is significantly associated with treatment adherence.
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The failure of chloroquine and primaquine to treat malaria by
Plasmodium vivax has recently increased worldwide, including
in the Brazilian Amazon Basin, where the treatment is not
effective for an estimated 4-15% of patients” @ &, Parasitic
resurgence after treatment completion is commonly associated
with resistance of P. vivax strains against antimalarial drugs,
the relapse of hypnozoites, reinfection in endemic areas, or
inadequate exposure to antimalarial drugs, which can be the
result of low-quality drugs, incorrect dosage, drug interactions,
vomiting or other gastrointestinal disorders, and non-adherence
to the prescribed regimen® ® ©,

The latter is a challenge for the control and eradication
of the disease, because the exposure of the parasite to sub-
therapeutic concentrations of antimalarial drugs can lead to
infection recrudescence and the selection of resistant strains.
Non-adherence has been associated with demographic and
behavioral variables, such as education level, gender, age, level
of knowledge about the disease and its prevention, adverse
effects, poor interaction between patients and their dispensers,
loss of drugs, perceived ineffectiveness of the drug, and
difficulty accessing health facilities® ®©),

In a previous study that aimed to validate a 5-item self-
reported questionnaire for the estimation of non-adherence to
antimalarial drugs, 33.2% of the participants in the riverside
community of the Amazon Basin were non-adherent; however,
the factors responsible for the non-adherence were not
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determined?. To improve disease control and eradication efforts,
it would be helpful to understand the causes of non-adherence®;
therefore, the current study aimed to evaluate the association
between non-adherence and demographic and behavioral factors
and to estimate the risk of parasitic resurgence in non-adherent
patients during the follow-up period.

A prospective study was conducted from September to
October 2012 at the Basic Unit Health in Anajas, State of
Pard, a rural municipality on Marajo Island (0°59°21” S and
49°56°24” W), where the transmission of malaria is intense,
with some seasonal fluctuations throughout the year. We
randomly recruited adults with slide-confirmed infection by P
vivax among those who spontaneously sought care in the health
facilities of the municipality. Patients with mixed malaria or
signs and symptoms of severe malaria, parasite density >5%,
glucose-6-phospate dehydrogenase deficiency, or previous
treatment with antimalarial drugs in the prior 4 weeks were
excluded. The required sample size was estimated at 135
patients, based on the assumption of 13% non-adherence, with
a significance level of 95% and precision level of 5%.

Each subject was administered multiple oral doses of
chloroquine (10mg/kg on day 0 and 7.5mg/kg on days 1 and 2)
co-administered with primaquine (0.50mg/kg/d for 7 days, as
13.2-mg primaquine phosphate tablets)®. The primaquine dose
was adjusted by body weight. The community health workers
were responsible for prescribing and dispensing the antimalarial
drugs under the supervision of the medical staff. Patients
received specific instructions about daily self-administration
and were strongly advised to complete the course of treatment.

Data were collected by two trained research assistants, who

conducted the interview and collected the structured 5-item self-
reported questionnaire, which was based on the original 4-item
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questionnaire by Morisky and previously validated by the research
team?®); informed consent forms; and demographic questionnaire
from all patients. Patients were monitored daily, and those who
completed the 7-day treatment were visited at their homes for the
interview, during which the following information was collected:
area of residence, age, parasitemia at admission, gender, and
number of days after symptom onset that treatment was sought.

In the current study, adherence was defined as abiding by
the recommended dose and period of antimalarial drugs and
was estimated from the responses (yes/no) to the 5-item self-
reported questionnaire: I) Did you ever forget to take your pills?
IT) Were you ever careless in taking your pills? III) Did you ever
miss your pills when you were feeling better? IV) Did you ever
miss any of your pills because you were feeling sick? V) Did
you taking more than one the dose when you were feeling sick?
A response of no was scored as 1, and a response of yes was
scored as 0. Levels of adherence to antimalarial therapy were
determined by simply adding the items, with total scores ranging
from O to 5 points. Patients with scores below the median score
were classified as non-adherent” ©,

Patients were followed up by passive surveillance at the
health facility for a period of 180 days, and any further episodes
of malaria were confirmed by microscopy and underwent the
same course of treatment as at enrolment. Also, records from the
National Malaria Database [Sistema de Informagao de Vigilancia
Epidemiologica- Malaria (SIVEP-Malaria)] were searched to
identify episodes of malaria for any of the enrolled patients.

Data are expressed as percentages, median, and 95%
confidence intervals (Cls). Chi-square tests were used to
compare the demographic variables as well as variables based on
treatment interruption. The frequencies of yes responses to any
of the 5 questions were compared. Logistic regression analysis
was used to estimate the associations between adherence
and demographic or behavioral characteristics as well as the
association between adherence behavior and resurgence of
parasites. Data were analyzed using Statistical Package for
the Social Sciences (SPSS) software, Release 21 (IBM Inc.,
Armonk, NY, USA). The accepted significance level was 5%.

The mean age of the patients was 29 + 12 years (range, 18-75
years), and the majority of patients were men (60.7%; 95% CI,
52.6-67.4). Of the 135 patients, 66 lived in rural areas (48.9%;
95% CI, 40.0-56.3).

The parasite density on admission was similar between
adherent (974 + 7.7) and non-adherent (864 + 7.6) patients.
There were no significant associations between adherence
behaviors and gender, age, zone of residence, and the number
of days after symptom onset that treatment was sought.

Compared with all of the other questions, yes responses
were given significantly more often for the questions related
to treatment interruption when patients felt better or worse
(Figure 1). There were significant associations between non-
adherence behavior and treatment interruption when the patient
felt better or worse due to the medication. The odds of non-
adherence was 5.16 times higher for patients who abandoned
treatment when they felt better than for patients who abandoned
treatment when they felt worse due to medication (Table 1).
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During the 180-day follow-up period, there were 19 (14.1%)
cases of resurgence of parasites, at 1-2 weeks (8 cases) and
8-19 weeks (11 cases) post-treatment. The relative risk of
parasitic resurgence in non-adherent patients was 3.04 higher
than in adherent patients (odds ratio, 3.95; 95% CI, 1.31-11.98;
p=0.0071) (Table 2).

The rate of non-adherence in the current study corroborates
previous reports in other areas of the Amazon Basin, as in
Ecuador, where the rate of non-adherence was 34.1% in
patients under the same therapeutic regimen (9, In Brazil, the
majority of malaria cases occur in the Amazon region, where
geographic, economic, and social variables create challenges
for disease control and eradication. The native population has
low educational levels and limited knowledge about the disease
and its prevention. Each inhabitant has his/her own perception
about the disease based on their experiences with previous
episodes of malaria, the frequencies of these episodes, the
intensity of signs and symptoms, and the use and effectiveness
of antimalarial drugs V.

Interestingly, demographic factors, such as age and gender,
were not associated with adherence to the antimalarial therapy.
The majority of the patients were of working age, suggesting
a potential association between malaria and occupational
activities in this endemic area. The influence of age on non-
adherence is inconclusive, although children and elderly patients
are generally more adherent to prescribed regimens!?. Both
genders were equally affected by the disease, and a similar
proportion of each gender was non-adherent to the prescribed
regimen. Conversely, a previous report found a higher rate of
non-adherence for men"®, which might be explained by the
baseline characteristics of the patients in the current study.

The area of residence, number of days after symptom onset
that treatment was sought, and parasitemia at admission did
not influence adherence to the prescribed regimen. The patients
in the current study were recruited from both rural and urban
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FIGURE 1 - Percentage of yes responses to each of the 5 items of the
self-reported questionairre that collected information about adherence to
antimalarial treatment. I: Did you ever forget to take your pills? II: Were
you ever careless in taking your pills? III: Did you ever miss your pills when
you were feeling better? I'V: Did you ever miss any of your pills because you
were feeling sick? V: Did you replicate the dose when you were feeling sick?
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TABLE 1 - Treatment interruption, based on treatment adherence by patients undergoing treatment for Plasmodium vivax.

Non-adherent Adherent Total
(n=42) n=93) (n=135) OR
Questions n % n % n %  (95% CD p-value
Did you ever miss your pills when you were feeling better 0.0001
yes 41 418 57 552 98 72.6 25.9
no 1 2.7 36 73 37 274 (3.4-196.6)
Did you ever miss any of your pills because you were feeling sick? <0.0004
yes 33 446 41 554 74 54.8 4.7
no 9 148 52 852 6l 452 (2.0-10.8)
OR: odds ratio; CI: confidence interval.
TABLE 2 - Relative risk of a new episode of disease, according to adherence behavior to the antimalarial treatment.
With recurrence Without recurrence
Total
Adherence behavior n % (95% CI) n % (95% CI) n RR 95% CI p-value
Non-adherent 11 26.2 (14.3-35.7) 31 73.8 (57.2-83.3) 42 3.04 1.32-7.01 0.0071
Adherent 8 8.6 (4.3-11.8) 85 91.4 (83.9-95.7) 93
Total 19 14.1 (8.9-18.5) 120 88.9 (83.7-92.6) 135

RR: relative risk; CI: confidence interval.

areas, and the distance from the small rural properties to the
health facilities was approximately 1-2km. New cases of malaria
in rural communities are regularly and actively searched by
medical staff of the municipality. Furthermore, the low parasite
density in both groups is generally associated with mild signs
and symptoms of the disease.

However, human behavior, in terms of decision-making,
was related with non-adherence to the prescribed regimen. The
patients responded that they did interrupt their treatment when
they felt better or worse with the medication, which supports
the findings of previous studies regarding medication use @ ©®.
Also, the probability of a patient becoming non-adherent due
to treatment interruption with improvement was approximately
5 times higher than becoming non-adherent due to treatment
interruption because they felt worse. Parasite clearance, which
occurs 48-72 after treatment initiation for Brazilian strains of
P, vivax, is accompanied by the cessation of disease signs and
symptoms® @ D13 After this period, patients feel better and
do not consider themselves ill, which is usually accompanied
by a prompt return to work and abandonment of the treatment.
This behavior could be considered the major determinant for
non-adherence in this municipality. Although the side effects
with antimalarial drug use can promote dissatisfaction with
the treatment, the probability of a patient becoming non-
adherent because they worsened after antimalarial drug use
is low, because the side effects with therapeutic doses of
chloroquine and primaquine are mild and usually related with
the gastrointestinal system, including vomiting and nausea®®®,

250

The main limitations of the current study were that it was
conducted at a single health facility over a relatively short period,
which may not be representative of other municipalities in the
same region or the annual pattern. In addition, participation in
a follow-up study could alter adherence behavior. Moreover,
there are some shortcomings with using self-reported methods to
estimate adherence, because patients might tend to overestimate
adherence and underestimate non-adherence® ® (" ® (10,

The resurgence of parasites was reported in 19 patients during
the follow-up period; however, the causes of resurgence, such as
resistance, relapse, a new infection, or incorrect drug exposure, were
not assessed. In Brazil, the relapse of P. vivax occurs during the first
6 months post-treatment, but long-latency forms might coexist with
frequent relapse phenotypes %, Two patterns of resurgence were
found in the current study: short duration (1-2 weeks) and long
duration (8-19 weeks). In both, the relative risk of a new episode
of malaria in non-adherent patients was 3.04 times higher than
in adherent patients, supporting the findings of a previous study
in which low adherence to treatment was an important predictor
of a subsequent episode of malaria in the same individual®®.

Ethical considerations

The Ethical Committee of the Evandro Chagas Institute
reviewed and approved this study (Comité de Etica em Pesquisa/
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