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Abstract
Background: Therapies and procedures to improve the quality of life of patients and adherence to
treatment is a concern for the health systems and for health professionals. More studies related to
preventive and therapeutic education, using educational technologies for health purposes are needed.
Objectives: To demonstrate the educational instruments developed by the researcher, as animated videos
and posts, as well as the pharmacotherapeutic monitoring of pharmaceutical care, increase the
adherence to the treatment of patients diagnosed with leprosy in a high-complexity hospital.

Methods: This is a longitudinal study, using quantitative and qualitative assessment tests to assess
adherence to treatment and general knowledge about the disease and quality of life. From the data,
educational materials were produced and tested on patients. Then, the impact of follow-up and
instructional materials on treatment adherence was evaluated.

Results: Treatment adherence increases after the intervention of pharmaceutical care and health
education, as per the Morisky-Green treatment test. The methodology was more effective in male patients
with low education than in women, who already had high adherence. In addition, it was possible to
identify that the Morisky-Green and Haynes-Sackett adhesion tests, used in the work, completely differed
in their results, they occur to re�ect the use of such tools in research in the area.

Conclusion: It is possible to increase patient treatment adherence through health education programs and
pharmaceutical care.

Introduction
Leprosy is an infectious contagious disease, caused by Mycobacterium leprae and by Mycobacterium
lepromatosis, more recently discovered1. The disease affects several individual's ability, for example, to
walk, due to changes in the functionality of the Peripheral Nervous System (upper and lower nerves).
Patients can develop severe sequelae, such as ciliary madarosis, or often the appearance of lesions
requiring amputation of the affected area2.

Transmission occurs through intimate and prolonged contact between a person who is more likely to
become ill (or genetically predisposed) with an untreated leprosy patient. Transmission occurs through
the airways (air)3.

According to the WHO, in 2019, 202,185 new cases of the disease were reported in the world, with 93%
located in the region of the Americas4. More than 27 thousand cases were reported in Brazil, 5.5% in
children under 15 years of age5. Its incidence in Brazil is the second highest in the world, second only to
India4,5. Furthermore, it is closely related to stigmas, especially when associated with deformities6.

The treatment of leprosy includes medication and self-care. Self-care is related to preventing the
progression of the disease and disabilities, focusing on the region of the eyes, nose, feet and hands7.
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With the proper use of the drug, the disease can be cured and its transmission interrupted. Depending on
the diagnosis, the treatment varies from 6 months for Paucibacillar (PB) and 12 months for Multibacillar
(MB), with a speci�c regimen of drugs6.

Overall, it is estimated that 40 to 60% of patients do not use prescribed medications, making adherence to
treatment one of the biggest problems faced in medical practice8.

Patients with chronic diseases have di�culties in adhering to treatments and, as a consequence, medical
and psychosocial complications of the disease reduce the quality of life of patients, in addition to
wasting health resources9.

Taking into account all factors associated with this disease, the aim of this study was to to evaluate the
impact of pharmaceutical interventions on adherence to drug treatment in leprosy patients followed up at
the Dermatology Outpatient Clinic of the University of São Paulo at Ribeirão Preto Medical School
Hospital das Clínicas.

Methods

Study design
A prospective intervention study was carried out, where educational and follow-up activities were
developed, with qualitative analysis of the patients' general knowledge about leprosy and quantitative
analysis, with adherence tests.

Study location and period
The study was carried out at the Hansen’s Disease Outpatient Clinic of the Hospital das Clínicas, USP's
Ribeirão Preto Medical School (HCFMRP-USP), where patients with an indication for treatment for leprosy
were invited to participate in the study that took place between October 2020 and June 2021.

Study population
Patients who were already in treatment and/or who would start their treatment during the study were
considered eligible to participate in the study.

It is important to note that the patients at the Dermatology Outpatient Clinic of HCFMRP-USP are, almost
entirely, relapsed patients with the disease, that is, they had already been discharged at some other time,
but there was a relapse, with drug resistance and need for treatments substitutes.

The application of the questionnaires used in the research was carried out through a face-to-face
interview between the researcher and the participant, after signing the Informed Consent Form (FICF).

In calculating the sample, the McNemar test methodology for paired proportions was considered,
adopting 80% as the test power and a bilateral signi�cance level of 5%. Based on these data, the
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estimated sample size for conducting this research was 38 individuals10.

Inclusion and exclusion criteria
The study inclusion criteria were: aged 18 years or over; both sexes; main diagnosis of the de�ned
disease to be studied; withdraw of medication at the HCFMRP-USP Ambulatory Pharmacy; agreement
with the Informed Consent Form (FICF).

Exclusion criteria were patients who were on the last dose of treatment.

Patient demographic and social characteristics
Demographic data were described.

Aspects related to the patient's pharmacotherapy
To assess adherence to treatment, the following tests were performed: Morisky-Green Test (MGT) –
normal and extended and Haynes-Sackett test (HST).

The MGT consists of four questions, which aim to assess the patient's behavior in relation to the usual
use of the medication11. The questions are:

1) Do you sometimes have problems remembering to take your medication?

2) Do you sometimes neglect to take your medication?

3) When you are feeling better, do you sometimes stop taking your medication?

4) Sometimes, if you feel worse while taking the medication, do you stop taking it?

The patient is classi�ed in the high-adherence group, when the answers to all questions are negative.
Each negative response is assigned a value of 25% for adherence, totaling 100% adherence to treatment.
For this study, only patients with a high degree of adherence were considered. In other words, if the
answer to any question was a�rmative, the patient was included as non-adherent to the treatment.

In the expanded test, it is also evaluated whether knowledge about the drug was transmitted by the health
professional and the patient's motivation in the treatment. The questions are:

1) Were you informed about the importance of taking this medication?

2) Do you forget to replace your medications when they run out?

The MGT was repeated after the pharmaceutical intervention for 1 to 6 months, as described above.

In HST, the patient is asked a single question if he had any di�culty taking his medications in the last 30
days12: “Many people have some kind of problem taking their medications. In the last 30 days, have you
had di�culties taking your medication?”
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If so, the patient is considered as non-adherent. If not, the patient is classi�ed as compliant. This test was
repeated after the pharmaceutical intervention for 1 to 6 months.

SALSA Scale
The SALSA Scale stands for Screening of Activity Limitation and Safety Awareness and aims to assess
the extent of activity limitation and the risk of increasing impairments during activities, developed for
analysis of physical limitation in patients with leprosy and/or diabetes13.

The scale covers eyes, hands (skill and work), feet (mobility) and self-care. The score ranges from 10 to
80 and, the lower the score, the less di�culty with activities of daily living and higher values   are indicative
of increasing levels of activity limitation: from 10–24 (no limitation); 25–39 (slight limitation); 40–49
(moderate limitation); 50–59 (severe limitation); 60–80 (very severe limitation).

In addition to the general questions, the risk awareness score must also be calculated. The result will be a
score between 0 and 11. Higher scores indicate an increasing awareness of the risks involved in certain
activities, but also indicate that there is activity limitation due to this.

8. Participation Scale
The Participation Scale uses the concept of PAR, where the respondent thinks of someone similar to him
in all aspects, except for the disease. The respondent is instructed to think about this PAR in order to
eliminate differences in participation resulting from gender, social class, etc. This scale assesses the
degree of social impairment that the disease causes in the patient's life14.

The scale score is a classi�cation of degrees of participation restriction: 0–12 (no signi�cant restriction);
13–22 (slight restriction); 23–32 (moderate restriction); 33–52 (severe restriction); 53–90 (extreme
restriction).

After the follow-up of the patients, which lasted from 1 to 6 months, the Participation Scale was repeated,
in order to assess whether the intervention performed was able to change the social aspects perceived by
the patient.

9. Assessment of patients' general knowledge
In order to assess the patients' knowledge about the disease and their beliefs about the subject, a
questionnaire was carried out to help guide the teaching activities. The questionnaire was not validated
and its intention was to better target the topics to be addressed in the educational videos.

10. Pharmaceutical Strategies and Interventions
All patients who signed the consent form were invited to participate in a WhatsApp® group to remind
them about taking the medication and pharmaceutical monitoring of these patients. The objective was to
ensure the patient-health professional bond, provide pharmaceutical care and increase their adherence to
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treatment. In addition, the availability of telephone contact guaranteed patients access to information
without having to travel to the hospital.

The educational videos were developed through the free website Animaker (https://www.animaker.co/)
and Powtoon (https://www.powtoon.com/), released for non-commercial product development. The
illustrative content was carried out using Canvas.

In this study, three educational videos were developed for the patients, in Portuguese, accessible on
Youtube®:

1) Leprosy: part 1
https://www.youtube.com/watch?v=cAsRAfABF30&t=6s

2) Leprosy: part 2
https://www.youtube.com/watch?v=Ej514KELymo

3) Leprosy: part 3
https://www.youtube.com/watch?v=UE_H4Q6VyIY

Statistical analysis
For all analyses, a signi�cance level of p ≤ 0.05 was adopted. The following tests were performed during
the construction of this study: McNemar's exact test for paired proportions; Shapiro-Wilks test of
numerical variables; Mann-Whitney non-parametric test; X2 Test; Generalizer Estimating Equations (GEE)
method.

Results
Until April 2021, there were 98 patients taking their medications at the HCFMRP-USP Ambulatory
Pharmacy for the treatment of leprosy. We interviewed 42 patients initially, but only 38 remained until the
end of the study. The others decided to leave the study due personal issues. The mean age found was
51.43 ± 16.15 years, with a minimum age of 22 years and a maximum of 83 years.

The sociodemographic characterization demonstrated an adult population, declared male (64.3%), brown
(52.4%), with no or low education (up to elementary school) (71.5%), married (40.5%), retired (45.2%), who
do not smoke (85.7%), do not use alcohol (76.2%) and do not perform physical activity (66.7%). Of the
patients who reported having other types of diseases, other than leprosy, the prevalence was arterial
hypertension (31%).

When asked about the use of Hansen’s disease medications, more than 75% of patients believe that
medications improve their symptoms and that this occurs within 3 months after starting use (58.1%)
(Table 1 – in the ending of the article).
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Regarding the SALSA scale, most patients had mild or no limitation (69.1%). Regarding the risk
awareness score, 31% of patients did not score, and the second highest percentage (19%) was associated
with a score of 1 (very low), followed by 14.3% for 5 points.

Besides, this study wanted to assess the social participation of these patients before and after follow-up,
to �nd out if there was a signi�cant difference between the data, in order to �nd out if they felt more
welcomed and less stigmatized with their diseases (Table 2).

To assess whether there was a statistically signi�cant difference in adherence to treatment after the
intervention, McNemar's exact test was performed for paired proportions in the responses obtained in
MGT. It was found that there is a signi�cant difference in the results, with the percentage of adherents
after the intervention being signi�cantly higher than the percentage of adherents before (78.4% > 35.1%),
with p < 0.001*.

Unlike the MGT, when patients are asked for a single question, in HST, the percentage of adherents before
treatment is already high in comparison with post intervention adherents.

The same McNemar test was performed for HST, in order to assess whether the intervention performed in
the research interfered with the patients' adherence results. Regarding before and after, the result was
very close to the level of signi�cance (p = 0.07), with a tendency towards a signi�cant difference between
before and after (81.1% < 97.3%).

However, it is very clear that the HST and MGT tests assessed differently the adherence of the study
patients. To assess the association between the HST and MGT, the McNemar test was performed and the
Kappa coe�cient of agreement was calculated. There is a signi�cant difference (p < 0.001*), the
percentage of adherence in MGT before the intervention is signi�cantly lower than that of HST (37.5% <
82.5%) (Table 3).

After calculating the Kappa (0.23) with a con�dence interval of 95% (0.05–0.40), a p = 0.03* was
obtained, that is, the coe�cient is signi�cantly different from 0, but your interpretation would only be
reasonable.

Assessing the association of the tests after the intervention, there is a signi�cant difference (p = 0.04*),
the percentage of adherents in MGT is signi�cantly lower than that of HST (76.3% < 94.7%). After
calculating Kappa (0.11) with a 95% con�dence interval, it was found that the coe�cient is not
signi�cantly different from 0 (p = 0.42), and its interpretation would be weak.

For the variable gender in association with adherence in MGT, we have X2 = 5.18 and p = 0.02*. In other
words, there is a signi�cant difference, the percentage of adherents is signi�cantly higher in females
(60.0% > 24.0%), with the Odds ratio = 4.75 and 95%CI (1.19–18.92), it can be inferred that females are
4.7 times more likely to be adherent, before any intervention, which could not be observed in HST (Table
4).
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Other variables did not in�uence adherence before the intervention. However, the variable mental illness
in�uenced the result of adherence to the HST: with p < 0.001*, there was a signi�cant difference, with the
percentage of adherents being signi�cantly higher in those who did not have mental illness (96.8% >
33.3%). That is, those who have mental illness are 58 times more likely to be non-adherent (Odds ratio = 
58.8), CI 95% (5.09–100.1).

In this study, there was no signi�cant difference in the association of the color variable with adherence to
MGT and HST before and after the intervention. Therefore, color does not in�uence treatment adherence.
The same was true for the variable marital status and occupation, which did not affect patient adherence
before the intervention.

We initially tested the normality (Shapiro-Wilks test) of the age variable for the MGT and HST. We found
that only age did not reject the hypothesis of normality, so we applied Student's t test and treatment time
for this variable. We applied the non-parametric Mann-Whitney test. There is no signi�cant difference
between ages and the results obtained in terms of adherence or not to treatment using MGT and HST.

In HST, it is veri�ed that using the Exact X2 test for linear trend, there is a signi�cant linear association (p 
= 0.03*). That is, as education increases, adherence signi�cantly increases, even before the intervention.

To understand the impact of the intervention performed with the patients, a comparison of MGT variable
between before x after (Time variable) of the intervention was performed. For this analysis we used the
method known as Generalizer Estimating Equations (GEE), which is an extension of generalized linear
models that allows the analysis of repeated measures or other correlated observations, in longitudinal
studies.

We used the Binary Logistics function for the adjustment. The covariance matrix used was the
“unstructured” type. In this way, we were able to assess the predictive factors for adherence, that is, the
evolution of adherence. We can see, with the Wald Chi Square value equal to 12.752, that there is a
signi�cant difference (p < 0.001*) between before the intervention and after the intervention in the results
of treatment adherence by the MGT: 77% > 37%.

When we evaluated the gender variable, this signi�cant interaction (p ≤ 0.05) indicates that the evolution,
the increase, in MGT rate evolved, increased in a signi�cantly different way between the sexes. That is,
sex in�uences the way the adherence rate evolves (graph 1).

The percentage of schooling was not different before (31% vs. 50% p = 1.00) or after (83% vs 60% p = 
1.00). However, the educational level of the group of patients who have completed elementary school
was 31–83% (p < 0.001*) while the other group who had at least high school, even if incomplete, was 50–
60% (p = 1.00). We infer that practically all the increase in the rate from 33–77% is due to the low
education group, including a higher �nal rate in males (83% vs 60%). However, it must be emphasized
that, before the intervention, the adherence rate of those who had at least high school education been
higher than that of the other group.
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When we grouped the variables “no limitation” with “mild limitation” in SALSA scale against the other
variables and compared them with the adherence data obtained by HST, we observed an X2 = 5.18 and p 
= 0.001*. Therefore, there is a signi�cant difference and the percentage of adherents is signi�cantly
higher in the group without limitation with mild limitation (96.4% > 50.0%). The odds ratio obtained was
27.02, with I.C.95% (2.72–250). Thus, it can be noted that patients classi�ed as "No limitation" or "mild
limitation" are 27 times more likely to adhere to the treatment (Table 4). The same could not be observed
in MGT.

As the other test of the research hypothesis was to demonstrate a possible variation in the level obtained
by the participation scale, that is, the increase in the perception of oneself, socially, it was evaluated
whether there was a relationship between the results obtained in the scale and adherence to the
treatment. It was possible to verify that there is a signi�cant difference (p < 0.001*), with the percentage
of adherents obtained by the HST being signi�cantly higher in patients classi�ed as “Unrestricted”
compared to “Extreme restriction” (100% > 20%).

When comparing the data before the intervention and after the intervention for the participation scale,
using the McNemar exact test, we noticed that the value of p = 0.07 is very close to the adopted
signi�cance level (p ≤ 0.05) indicating a strong tendency to have a signi�cant increase in the percentage
of pooled patients who were classi�ed as “no restriction and light restriction” (from 65.8–81.6%) after the
intervention. This indicates a strong tendency to claim that intervention with pharmaceutical care
improves patients' social perspective (Table 2).

When we grouped the variables “without restriction” with “slight restriction” against the other variables
and compared them with the adherence data obtained by the Haynes test, we observed an X2 = 5.18 and
p = 0.02*. Therefore, there is a signi�cant difference and the percentage of adherents is signi�cantly
higher in the group that was classi�ed as “no restriction” and “light restriction” (92.9% > 58.3%). The odds
ratio obtained was 9.26, with I.C.95% (1.47–48.52). Thus, it can be noted that patients who obtained a
classi�cation of "No restriction" or who have "light restriction" are 9.2 times more likely to adhere to the
treatment. The same could not be observed in MGT (Table 4).

All data generated or analyzed during this study are included in this article, therefore there is no
supplementary material.

Discussion
The data obtained in this research are very similar to the data from other researcher15. Low-income and
low-education adult men are common in epidemiological studies on leprosy16,17,18,19.

The best way to control leprosy is early diagnosis, which requires strategic guidance from the population
regarding signs and symptoms. Thus, educational actions must be intensi�ed for an effective elimination
of the disease20.
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Educational videos are already used as strategies in health education, including technological resources
that enhance collaborative practices in health promotion and autonomous learning. The use of
animations helps in the patient's understanding, as they can better visualize what health professionals
tried to explain previously or even learn something new, and they can be seen and reviewed as often as
they like, as well as sharing with other people. Health education is a strategy for the development of
patient self-care and learning. It is the development of awareness of your own care to have a healthier
life.

According to another group of research21, the use of educational videos favors the development of
autonomy in taking care of oneself, through a critical re�ection of their own context. The use of this
technological strategy has been widely used in cancer patients22,23.

This study chose to use the SALSA Scale (Screening of Activity Limitation and Safety Awareness),
developed based on the International Classi�cation of Functioning Disability in Health (ICF) for
application in diabetes mellitus, leprosy or other peripheral neuropathies. The scale assesses the
limitation of activities and the risks of increasing disabilities caused by these chronic diseases. Its
Portuguese version is already validated and was important in the analysis of how limiting the disease is
for the patient under study24.

According to studies, multibacillary patients are the ones with the most activity limitations17, 25, 26 and
studies have shown that SALSA scale scores tend to increase with age16, 27.

The results obtained demonstrate that, although the HCFMRP patients are, for the most part, relapsed
and multibacillary, they do not have many physical limitations. Only 14.3% of patients report a very
severe limitation. That is, physical dysfunction is frequent in patients with leprosy and, despite being
independent in performing daily activities, they have di�culty in instrumental activities28.

In this context, the Participation scale has also been validated in Portuguese and it scales the restriction
of the patient's social participation, especially for those where the disease is highly stigmatized,
interfering in their social activities24. Our results show that patients do not feel stigmatized by the disease
to the point of affecting their social life.

In this study, 59.5% of patients had no signi�cant restriction, while 9.5% had extreme restriction. In the
literature, it was possible to �nd similar data, with a re�ection on the results. While one points out that
66% of volunteers had restrictions on social participation29, another points out that most patients
maintain their social activities without restrictions or with mild or moderate restrictions24,30,31,32.

Multibacillary leprosy was predominant in this study. This was probably due to the fact that Hospital das
Clínicas is a referral hospital, where patients with di�culty in treating the disease or who have relapsed
are transferred. It is noteworthy that a researchers group33 presented in their work that the chance of
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noncompliance with multibacillary treatment is double compared to paucibacillary, showing once again
the importance of monitoring the adherence of these patients.

When we analyze in detail the answers given before and after the intervention, it is clear that the increase
in adherence was mainly due to the patients' not forgetting to take the medication. This was probably due
to the sending of messages to the Whatsapp® group reminding everyone that they should take their
medications, as well as being aware of the carelessness of taking incorrect times.

Regarding treatment adherence, a higher rate of positive answers was found in questions 1 and 2 in MGT,
which refer to forgetfulness or carelessness when taking medications. The same was found in studies
with hypertensive patients, indicating that forgetfulness and carelessness when taking medications are
the greatest di�culties for patients and that it affects their adherence to treatment 34.

It is therefore concluded that the two tests actually assessed adherence in a very different way. This is
probably because the MGT has a much more investigative and detailed character, with up to 6 questions
to be answered, while the HST bases the adherence of the study population on just a single question.

In view of the results obtained, it is noteworthy that HST questioning is made in a friendlier way in
relation to the MGT, expressing the lowest possible level of pressure. However, this can lead to a low
sensitivity in detecting non-adherence, which has already been pointed out among studies with chronic
diseases35.

In this study, we can point out the absence of a consensus on what would be the ideal treatment
adherence assessment method, in addition to the fact that several methods used in the literature make
comparison di�cult. However, it was possible to estimate the adherence to treatment of a sample of
patients being treated for leprosy at the HCFMRP, which contributed to the construction of materials and
data that provided and can guide other interventions for this group of patients.

Unfortunately, it was not possible to list the causes of possible non-adherence to treatment, which opens
up a range of options for future research in the area to discover and understand the related factors.
Furthermore, it is very important to emphasize that there is a need for more studies involving different
contexts, since this research was carried out within a speci�c reality of the health service, with a small
sample and hard treatment patients.

Conclusion
Health education requires ongoing professional training, always seeking excellence in the action it
proposes to carry out and improving the quality of life and health of the patient. Such achievements
agree with the national health promotion policy and with the guidelines of the SUS. Health education
programs help empower patients to be self-su�cient, make decisions about their treatment and be able
to identify symptoms and situations that should be analyzed by a health professional.
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Figure 1

Analysis of the variable sex x adherence (MGT) before and after the pharmacotherapeutic intervention.
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