
Rev Bras Saúde Global 2021; 01:02 1

The influence of the virtual learning environment (vle) in the
deadline modeontherapeuticadhesionandtheeffectofthehypertense
whitejacket

Isabela R. B. Fistarol1, Luiz A. Bortolotto1, Chao L. Wen2, Margarida Vieira3, Miriam H. Tsunemi4, Ivonete S.
G. Kowalshi5, Heno F. Lopes1, Fernanda M. Consolim Colombo1, Grazia M. Guerra1,6,*

1Unidade de Hipertensão do Instituto do Coração (InCor) do Hospital das Clínicas (HC) da Faculdade de 
Medicina da Universidade de São Paulo (FMUSP), São Paulo, SP, Brasil.
2Departamento de Telemedicina da Faculdade de Medicina da Universidade de São Paulo – FMUSP, São 
Paulo, SP, Brasil.
3Universidade Católica Portuguesa – UCP, Porto, Portugal.
4Departamento de Bioestatística, Instituto Biociências, Universidade Estadual de São Paulo (UNESP), 
Botucatu, SP, Brasil.
5Centro Universitário São Camilo, São Paulo, SP, Brasil.
6Universidade Santo Amaro (UNISA), São Paulo, SP, Brasil.

ABSTRACT

OBJECTIVE

Hypertension (AH) is a risk factor for cardiovascular diseases and health education associated with educational technology can be
used to improve adherence behavior. To evaluate the influence of educational strategy in an individual guidance program associating
educational technology in the virtual learning environment (VLE) in the Distance Learning (DL) modality for hypertensive patients to
be promoted by nurses and to verify the effect of the white coat and the quality of life in patients at a state in São Paulo.

METHODS

Randomized clinical study with AVA Group (study group, 10 patients) and Control Group (16 patients). Both groups participated in six
consultations with the nurse during 120 days with intervals of 20 days. At the beginning of the study (randomization) and at the end,
the following instruments were applied: Morisky test and WHOQOL and Ambulatory Blood Pressure Monitoring (ABPM) was performed.
Only the study group had remote access to the VLE, consisting of six specific educational modules, with release at each meeting.

RESULTS

There was no statistical significance between the two groups regarding sociodemographic and hemodynamic variables. There
was statistical significance at the end of the study between the groups in the Morisky Test (p = 0.001) and in the WHOQOL Social
Domain 3 (p = 0.001) favorable to the AVA Group. As for the effect of the white coat, there was no reduction in the phenomenon
at the end of the study.

CONCLUSIONS

The strategy promoted an improvement in adherence behavior in the AVA Group.
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INTRODUCTION

Systemic Arterial Hypertension (SAH) is a multifactorial clin-
ical condition characterized by a sustained increase in blood
pressure levels greater than or equal to 140 and / or 90mmHg.
It has become a common public health problem worldwide
due to the increased longevity of the population. It can be as-
sociated with metabolic disorders, functional changes of tar-
get organs, in addition to the risk of diseases when associated
with diabetes, dyslipidemia and obesity1.

The prevalence of SAH among North American adults (older
than 20 years) increased to 32.6% between 2009 and 2012,
which is equivalent to an estimated 80 million hypertensive
adults. An aggravating fact is that 17.2% of these cases are
unaware that they are hypertensive. Epidemiological projec-
tions indicate that in 2030 approximately 41.4% of American
adults will be hypertensive, an increase of 8.4% 2. In Brazil,
SAH affects about 32.5% (32 million) of adults, 60% of whom
are elderly and contributes to 50% of deaths from cardiovas-
cular disease1.

The prevention of SAH requires changes in the individual
and social lifestyle, through a collective effort to encourage
the practice of physical activity, healthy eating, smoking ces-
sation, alcoholism, and treatment adherence3. The treatment
of patients with SAH also includes treatment non-pharmaco-
logical as physical activity and diet and use of specific drugs1,2.

Multiple dimensions are recognized that involve therapeutic
adherence indicate that regular monitoring of hypertensive
patients is one of the great current challenges. It should also
be considered that adherence is a process subject to various
factors such as: personal and social conditions, chronicity,
side effects, access to health services, among others4.

Low adherence often negatively affects the patient’s clini-
cal evolution and increases the risks of morbidity and mortal-
ity due to events such as stroke, acute myocardial infarction
(AMI), heart failure (HF) and kidney disease chronic. These
complications compromise productivity at work, family in-
come and lead to a high frequency of hospitalizations and
disability, in addition to the risk of sudden death1.

The lack of adequate control of SAH can compromise the
physical, emotional and intellectual state due to symptoms
that limit the performance of daily activities causing finan-
cial difficulty, low self-esteem, feeling of incompetence and
social isolation. Thus, the quality of life of the hypertensive
patient is directly related to the way in which blood pressure
is controlled and can negatively impact the individual’s ability
to manage his / her condition as a chronic disease5.

The members of the multiprofessional team who measure
blood pressure must be able to predict conditions that rule
out the possibility of error that can compromise the diagnosis
of hypertension in addition to the antihypertensive therapeu-
tic approach. One of the sources of error is the well-known
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phenomenon of the White Apron Effect (EAB) or White Apron
Hypertension (HAB), which during the observer and patient
interaction causes falsely altered values between the mea-
surements performed in the office and those obtained by the
Ambulatory Monitoring of Blood Pressure (MAPA) and MRPA
Home Blood Pressure Monitoring (MRPA). The experiments
carried out by Mancia et al. (1987)6, 7, 8 proved that the alert
reaction was more attenuated when blood pressure was mea-
sured by nurses, when compared with the values obtained by
the doctor.

The White Coat Effect, a phenomenon described by Pick-
ering7 occurs when the difference in BP obtained in the of-
fice and outside is observed, if the difference is equal to or 
greater than 20 mmHg in the Systolic Arterial Pressure (SBP) 
and 10 mmHg in Diastolic Blood Pressure (DBP). White coat 
hypertension (WCH) occurs when the patient has persistently 
high BP averages (above 140x90mmHg) in the office and BP av-
erages considered normal at home. Masked Hypertension, on 
the other hand, is characterized by normotension values of BP 
in the office (<140x90mmHg), however BP is elevated in MAP1. 

Interventions to control chronic diseases should consider 
knowledge about causes, diagnoses, treatments, and health 
promotion strategies that invest in the subject’s autonomy in 
relation to the health / disease process9. Health education is 
centered on the dialogue between professionals and users of 
the health system that allows the construction of knowledge

and increases the autonomy of these people in their care10.
It is considered that communication between nurse and pa-

tient is fundamental in health promotion aiming to improve
the behavior of adherence and control of blood pressure. Both
the use of technology and education in health promotion are
important for the search for behavioral changes11.

Currently, health teams need to incorporate educational
skills that are essential for the development of the work pro-
cess with a focus on the care of chronic non-communicable
diseases to establish knowledge exchange, reality transforma-
tion and comprehensive health care10.

Educational technologies can be used creatively with hyper-
tensive patients, encouraging commitment and interaction. It
encompasses the existence of a dynamic work object in a con-
tinuous moment. One of the focuses may be the decentraliza-
tion and individualization of the teaching - learning process
through distance learning (DL)12,13.

With the expansion of the construction and use of tech-
nological resources in several areas of knowledge, including
health, this study aimed to promote health education through
distance education. Virtual learning environments (VLE) allow
the promotion of knowledge to its participants through access
to the internet on computerized platforms. They have a web-
site format with wide coverage for all individuals, hyperten-
sive or not, with access to the internet14.

Several strategies have been adopted to promote the effec-
tive adherence of hypertensive patients to pharmacological
and non-pharmacological treatment. Considering the current
Brazilian scenario of chronic non-communicable diseases, an
intervention proposal for health promotion was developed
with a focus on the virtual learning environment (VLE).

This work assesses the influence of educational technology
in the Distance Learning (DL) modality in the Virtual Learn-
ing Environment (VLE) “Hypertension E-Care” on therapeutic
adherence in hypertensive patients with difficult control of
blood pressure levels and also evaluates the Phenomenon of
the White Apron of hypertensive patients regarding the use
of the VLE “E-Care of Hypertension” in the distance educa-
tion modality.

METHODS

It is a Randomized Clinical Trial carried out from December
2014 to April 2015. An experimental study with human be-
ings that aimed to know the effects of health interventions,
thus evidencing clinical practice. 26 eligible patients were
included, according to the order of care for new cases en-
rolled in the Outpatient Clinic of the Hypertension Unit of the
Instituto do Coração in the Hospital das Clínicas Unit of the
USP Medical School (InCor FMUSP). The selected sample was
for convenience according to the accessibility to the web and
after the patients’ consent through the Free and Informed
Consent Term (IC) approved by the Research Ethics Commit-
tee InCor-FMUSP. It is a subproject of the project entitled:
“Adherence of hypertensive patients to treatment: the use of
therapeutic communication associated with educational tech-
nology in health promotion”, submitted through the Brazil
Platform 08625112.7.0000.0068 and approved by the Ethics
Committee in Research with opinion: 164,092 and reporting
date 12/05/2012. Project developed by the research group
of the Hypertension Unit of the Instituto do Coração of the
Hospital das Clinicas of the Faculdade de Medicina USP, with
funding from the São Paulo State Research Support Founda-
tion (FAPESP 2012-50559-1).

Inclusion criteria were patients on a therapeutic regimen
with medical follow-up; blood pressure levels equal to or
greater than 140 mmHg for systolic blood pressure (SBP), and
equal to or greater than 90 mmHg for diastolic blood pressure
(DBP); the age in the range of 21 to 60 years. Exclusion crite-
ria were considered patients with significant cognitive limita-
tion and unable to access the web digitally.

The AVA Group Study Group was composed of 10 hyperten-
sive patients, who, in addition to the routine medical consul-
tation, were submitted to nursing monitoring every 20 days
and were guided through the AVA “E-Care of Hypertension”
in the distance modality. At the zero consultation, the ad-
herence behavior profile was evaluated with the patient’s
identification record, medical diagnosis, risk factors for dis-
ease and drug therapy. Application of the WHOQOL-BREF15

surveys and Morisky Green Test16, 17 and referral for the per-
formance of Ambulatory Blood Pressure Monitoring (MAPA). In
all consultations, blood pressure was measured with an au-
tomatic OMRON-HEM 705CP18 device, anthropometric assess-
ment (weight, height and waist circumference), recorded in
a collection instrument including identification, registration
of complaints and actions taken, and note was taken receipt
of empty blisters for counting pills. After each nursing con-
sultation, remote access to distance education modules was
allowed. The registration of patients was performed with the
CPF and email, making it possible to release the modules for
access after each consultation.

The “Hypertension E-Care” 19, 20 had a “Storyboard” naviga-
tion script, composed of 6 learning modules, and at the end
of each module, knowledge assessment was carried out to
sediment the newly acquired content. The validation of the
Portal was carried out by the multidisciplinary team struc-
tured with the Department of Telemedicine FMUSP and the
Department of Distance Learning (EAD) of the Centro Univer-
sitário São Camilo.

The Control Group was composed of 16 hypertensive pa-
tients, who, in addition to routine medical follow-up, par-
ticipated in nursing consultations with conventional guidance
without the use of the Hypertension E-Care Portal. Thus, as
described in the study group, the same protocol was followed
with MAPA, application of surveys, monitoring of blood pres-
sure and anthropometric assessment.

For the calculation of the sample, the confidence coeffi-
cient, the sample error, and the population size demonstrated
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by the following formula were considered:

Where:
n - sample size.
Z - critical value for the desired degree of confidence, usually:
d - standard deviation, usually: ± 5% of the proportion of cases 

(absolute precision), or ± 5% of the average (1.05 × average).
N - population size (finite).
p – prevalence.
q - complementary to prevalence (100-p).

For the sample calculation, the universe of 6000 hyperten-
sive patients, enrolled in the outpatient clinic of a state public
hospital in the state of São Paulo at the tertiary level was
considered. To find significant differences in the proportions
of the presence of the effect of the white coat, between two
groups, the confidence interval of 80.0% with a probability of
error of 20% was considered. In this way, the number of 11
individuals per group was estimated.

The collected data were analyzed, and the descriptive sta-
tistics were presented by means of graphs and tables, contain-
ing absolute numbers and percentages. As for repeated mea-
sures related to continuous variables, such as blood pressure 
values, comparisons of measurements were made during the 
follow-up. As for the comparisons of the measures between 
the groups, initially, the assessment of the homogeneity of the 
groups regarding the relevant information that could interfere 
in the treatment result. For that, the quantitative data were 
summarized through the minimum and maximum values, me-
dian, mean, standard deviation and error. For qualitative data, 
tables of absolute and relative frequencies were constructed. 

For the variables systolic and diastolic pressures, the aver-
age behavior over the evaluation conditions, in the groups, 
the differences observed were evaluated by the Student’s T 
test for independent samples. The same test was used to as-
sess the differences between the moment of randomization 
and at 120 days in relation to the variation relative to base-
line and for the measures measured in the ABPM in the waking

and sleep assessments.
For the comparison of the median of the variables between

the groups regarding the Morisky test, the Mann-Whitney test
was used. For the quality-of-life score obtained by WHOQOL re-
garding the physical, psychological, social, and environmental
domains (gross, transformed and computed), the Student’s t test
was used for independent samples.

RESULTS

Main Characteristics of the Studied Population

As for the population in the AVA Group, 70% (7) were women,
70% declared themselves to be white, 70% were Catholic and
60% had completed high school (6). As for the average age, in
the AVA Group it was around 52 ± 7 years and in the Control
Group 55 ± 13 years. In the Control Group, 75% (12) 62.5% con-
sidered themselves to be white (10), 93.8% of the predominant
religion was Catholic (93.8%) (15) and only 25% (4) with an
educational background of complete high school.

The AVA Group and the Control Group do not present statis-
tically significant differences in relation to the anthropometric
data (Table 1).

Figure 2. Mean values of diastolic blood pressure (DBP) during the 120-day
follow-up for AVA Group (10) and Control Group (16).

Table 1. Characterization of Anthropometric Data according to the AVA Group
(10) and Control Group (16): São Paulo, 2017.

Characterization of Treatment Adherence

The Morisky test demonstrated that both groups at the time
of ran-domination were similar. However, at the end of 120
days, it is observed that only for the AVA Group there was an
improvement with statistical significance, by demonstrating
that there was an improvement in adherence behavior.

Characterization of Quality of Life - WHOQOL

The quality-of-life results obtained through the WHOQOL
BREF demonstrate that there was no significance when com-
paring the Control Group at the time of randomization and at
120 days. For the AVA Group, there was a significant improve-
ment in Domain 3 (Social).

Blood Pressure Behavior Throughout Assessments

Systolic blood pressure (SBP) was above the desirable levels:
166.10 ± 26.41mmHg and 143.06 ± 28.84mmHg, respectively
in the AVA Group and the Control Group at randomization in
both groups (Figure 1), the same was identified for diastol-
ic blood pressure (DBP) (Figure 2), 91.60 ± 19.49mmHg and
89.91 ± 12.12mmHg in the AVA Group and the Control Group,
respectively. There was no statistically significant difference
between the values of SBP (p = 0.908) and DBP (p = 0.052) at
the time of randomization, that is, the groups were similar.

Figure 1. Mean values of systolic blood pressure (SBP) during follow-up 120
days for AVA Group (10) and Control GrouP (16).
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According to the descriptive analysis, when analyzing the
difference between the averages in the Study Group, it was
identified that there was an important drop in SBP after 40
days of follow-up, that is, in consultation 2, maintaining a
drop of around 10 mmHg at each consultation. until the end of
the study. In the Control Group, PAS also fell over the course
of the follow-up, but not as expressive. In relation to the PAD
in the Control Group, it showed an increase at 40 days of fol-
low-up in consultation 2, while in the Study Group there was a
tendency to keep falling until 120 days.

Figure 3. Differences between the mean systolic blood pressure (DBP) during
the 120-day follow-up for the AVA Group (10) and the Control Group (16).

Figure 4. Differences between the mean diastolic blood pressure (DBP) during
the 120-day follow-up for the AVA Group (10) and the Control Group (16).

At the end of the follow-up, although both groups had a
decrease in the mean BP values, there was no statistical dif-
ference between the groups for SBP and DBP in relation to the
mean values and also in relation to the differences between
the means.

Results Obtained by Ambulatory Blood Pressure Monitoring 
(ABPM)

The AVA Group (10 patients underwent the first and second
ABPM) and the Control Group (15 patients underwent the first
and second ABPM - with the loss of just one exam). At the
time of randomization, they had mean SBP values of 150.80
± 17.39mmHg and 138 ± 21.69mmHg, respectively, in the AVA
Group and the Control Group during the waking period. DBP
88.30 ± 17.35mmHg in the AVA Group and 82.50 ± 12.29mmHg
in the Control Group. As for the sleep period, the groups had
similar mean systolic and diastolic blood pressure: SBP 135.60
± 16.06mmHg in the AVA Group and 132.38 ± 24.98mmHg in the
Control Group and for DBP 72.90 ± 21.37mmHg and PAD 75.75 ±
15.96mmHg respectively in the AVAGroup and the Control Group. 

At 120 days, the following mean values for SBP were found: 
136 ± 10.23mmHg and 136.33mmHg in the wake period, as 
for DBP, the mean was 82.30 ± 10.71mmHg and 81.93 ± 11, 
02mmHg respectively for the AVAGroup and the Control Group. 
In the PAS sleep period 127.80 ± 12.77mmHg and 130.47 ±
27.17mmHg, as for the DBP it was 73.30 ± 7.30mmHg and PAD
75.47 ± 15.73mmHg respectively for the AVA Group and the
Control Group.

Characterization of the White Coat Effect

For this study, the White Apron Effect (EAB) was evaluated,
which consists of the difference in BP between the measure-
ments obtained in the office and outside of it is called EAB,
when its values are, respectively, positive or negative, differ-
ences equal to or greater than 15 mmHg in SBP and / or 9
mmHg in DBP indicate significant EAB.1 Therefore, when mea-
suring BP obtained in the office, it must be kept in mind that
WCH may be present mainly in stage 1 hypertensive patients
or in pre-hypertensive patients because, contrary to what was
imagined, both WCH and MH are associated with higher cardio-
vascular mortality21.

This is the primary response seen as an alert reaction, char-
acterized by the physiological response to a condition or event
that may represent a threat, triggering the classic escape re-
sponse. This condition is usually present in a portion of the
population and can cause inaccuracy in the measurement val-
ues of BP in the office21, 22, 23, 24. However, as a result of the
study, the second outcome was to assess whether Technologi-
cal Education could mitigate this response.

Figure 5. Effect of the White Coat for PAS and PAD at the beginning of the
study on randomization (zero consultation) and at the end (after 120 days) in

the AVA Group (10) and in the Control Group (16) - São Paulo, 2015.

According to Figure 5, in relation to the Effect of White APRON
(EAB) it was observed that for both groups there was no statis-
tical significance at the time of randomization and at 120 days.
In the AVA Group, the mean for SBP was -15.30 ± 22.21mmHg
at the beginning of the study and 11.10 ± 19.96mmHg at 120
days. For DBP, the mean was 3.30 ± 8.90mmHg at randomiza-
tion and -4.30 ± 10.07mmHg at 120 days in the AVA Group. In
the Control Group, the mean for SBP was -5.06 ± 21.89mmHg
at randomization and 4.67 ± 12.24mmHg at the end of the
study and for DBP -7.31 ± 13.99mmHg and -9.69 ± 25, 86mmHg,
respectively at randomization and at 120 days.

According to the definition postulated for EAB for this study,
the distribution of individuals who presented this reaction was
equitable between the Control Group and the Study Group,
comparing at the beginning of the study and at the end of the
follow-up (Control Group PAS - 9 vs 5 individuals - PAD 9 vs 8
individuals / Study Group PAS 7 vs 6 individuals - PAD 3 vs 5
individuals), Given this result it is observed that the use of
Educational Technology did not influence the attenuation of
the EAB response.
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Characterization of Access to the Hypertension E-care Por-
tal by the AVA Group

Table 2. Access numbers to the Hypertension E-Care Portal (number of
absolute access and percentage) over the 120-day follow-up divided into 6

modules in the AVA Group (10) - São Paulo 2017.

Regarding access to the Hypertension E-care Portal, seven pa-
tients (70%) were included in the distance learning modality.
At the end of the follow-up at 120 days, only 4 (40%) patients
maintained assiduous access to the portal. In each module there
were activities to be performed by patients with their respec-
tive total score for assessing performance at each moment. The
modules that achieved the highest performance with 100% uti-
lization were: Module 3 - “Eating well to live well”, Module
4 - “Physical activity in favor of SAH”, followed by Module 2
- “Guidelines and patient support” with 80 % of utilization. Mod-
ule 5 - “Stress mistreats the heart” reached 75% of use. Module
6 - “Roadmaps of behavioral situations” achieved 63.75% of use.
Module 1 - “How SAH affects the body”, on the other hand,
showed the lowest utilization of only 9%.

DISCUSSION

The population in question randomized in the two studied
groups was similar in terms of demographic and clinical char-
acteristics. Predominantly female for both groups, the aver-
age age in the AVA Group was around 52 ± 7 years and in the
Control Group 55 ± 13 years. The largest proportion of patients
for both groups were married, named themselves as white in-
dividuals, identified themselves as Catholics 70% and 93.75%,
respectively in the AVA Group and the Control Group. As for
education in the AVA Group, 60% had completed high school
and 25% of the Control Group had completed high school.

Assessing quality of life today has become an important
measure of health assessment. As it has a cross-cultural char-
acter, the use of WHOQOL values the individual perception of
each person, allowing the assessment of quality of life in dif-
ferent groups and situations. With this, it is possible to rescue
the perceptions, desires and expectations of the population.
The quality of living well is composed of elements such as
standard of comfort and well-being, as well as the individual’s
perception of their position in life, culture, society’s values
and the relationship with their goals, expectations, standards
and concerns 25.

It is important to highlight that in the AVA Group there was
an improvement in quality of life with statistical significance
at the end of the study at 120 days in Domain 3 - Social. As
for the Control Group, there were no statistically significant
differences for WHOQOL. With this positive result for the AVA
Group, it can be said that distance technological education
provided this result, which may represent a positive point in

the influence of the use of the AVA E-care website for this
population. The rigor in the collection and the assertive use of
the choice of the tool to evaluate the effects of the VLE was
a sensitive marker for the scientific evidence to confirm the
original hypotheses of the study.

Various factors can trigger non-adherence to medications
Epidemiological studies26, 27, 28, 29, 30 point out as main factors:
socioeconomic, low income and low education. Assistance fac-
tors, on the other hand, include the number of medications
consumed and non-attendance at medical appointments. But
this study showed that when analyzing therapeutic adherence
through the Morisky Test, it was observed that in the AVA Group
there was an improvement with statistical significance. On the
other hand, in the Control Group patients, no statistically sig-
nificant results were observed. Therefore, for the AVA Group it
was identified that the improvement occurred for the forget-
fulness behavior for taking medication.

Regarding the behavior of blood pressure throughout the
evaluations, although there were no statistically significant
results, both groups had a reduction in the values of systolic
blood pressure in absolute numbers. The number of subjects in
the research may have been the main limitation of the study
to obtain robust results.

Although this study did not obtain effective results from the
point of view of statistical analysis, for the effective control
and reduction of SBP and DBP, it proved to be of great utility
and relevance to test new strategies in the field of health edu-
cation, pointing out new paths for adherence therapy.

The study showed that the Control Group benefited from the
attention given during nursing consultations with the improve-
ment of the state of anxiety, even without having participated
in the intervention through the “Hypertension E-Care” Portal.
The data indicate that, as in other studies31, 32, the number
of consultations and the habituation in the measurement of
blood pressure by nurses favored the improvement of blood
pressure control and decreased the effect of the white coat.

Technological advances are undoubtedly essential for health
professionals. However, its development, use and evolution
must focus on the convergence between human and techno-
logical development, always focusing on the person-person
relationship. The technology adopted cannot replace the rela-
tionship and subjective understanding between human beings.
The capacity for empathy, identification, openness, projec-
tion, generosity, and solidarity is expressed in the relationship
of communion, exchange, and interaction between beings33.

The analysis made by MAPA at the beginning and at 120 days
of the study showed only one trend, without statistical sig-
nificance, of being the biggest drop in blood pressure in the
AVA Group, compared to that of the Control Group. Therefore,
MAPA was not sensitive enough to detect the benefits produced
by distance education through the “Hypertension E-care”. No
entanto a construção do portal “E-care da Hipertensão” pode
ser útil e promover melhorias, facilitando o desenvolvimento
de um plano de ação para o futuro, com vista a aplicabilidade
para fins educacional.

On the other hand, the study showed that of the 6 VLE
modules, the most accessed was the first (how SAH affects
the body) and the least accessed was the sixth (Behavioral
situations script). Applying the Pareto principle, 80% of the
accesses were made including modules 1, 2, 3 and 4. While
the percentage of correct answers to the questions asked was
lower in module 1 (9% of correct answers). For modules 3 and
4 the percentage was 100%. Responses to modules 3, 4, 2 and
5 comprise more than 80% of correct answers. Thus, modules 1
and 6, as the questions asked, need revision to improve their
content and understanding by patients.
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CONCLUSION

The data set indicates that in hypertensive patients followed
for 120 days undergoing VLE through EAD, although when an-
alyzing the primary outcome (blood pressure measurement)
there was no statistical significance between the groups. How-
ever, when patients in this group were compared between the
time of randomization and at the end of 120 intergroup days,
statistical significance was identified, whereas for the Con-
trol Group, the same did not occur. And when examining the
Moriskty Test in the AVA Group, there was significance for im-
proving the forgetfulness behavior for taking the medication.
Another important aspect that demonstrated a positive result
was the improvement of the quality of life for Grupo AVA in
Domain 3 - Social.

Therefore, it can be stated that, for the population studied,
the use of educational technology used remotely in the dis-
tance learning modality can be considered beneficial to pro-
mote improvement in the behavior of adherence, as a strategy
for the prevention of health problems.

Study limitations: During the follow-up, no anchoring was
performed to guarantee access to the Hypertension AVA E-Care
during consultations, as the objective was to assess the influ-
ence of AVA on therapeutic adherence and the effect of the
white coat. Another point that was not possible to assess was
how much the patient retained knowledge of the VLE, as such
assessment was not part of the research objectives. Access to
the VLE may have been impaired, that is, even offering tools
for access at home, the patient in some circumstances may
not make use of the tool due to self-care, as it does not pres-
ent satisfactory adherence behavior.

Funding: This study received financial support from the São
Paulo State Research Foundation - FAPESP - 2012-50559-1.

REFERENCES

1. Barroso WKS, Rodrigues CIS, Bortolotto LA, Gomes MAM,
Brandão AA, Feitosa ADM et al. Diretrizes Brasileiras de
Hipertensão – 2020. 2020:00(00):00.

2. Mozaffarian D, Benjamim EJ, Go AS, Aunett DK, Blaha MJ,
Cushman M, et al. AHA Statistics Comittee and Stroke Sta-
tistics Subcommittee Executie Sumaré: heart disease and
sorte statistics - 2014 Udate: a report for AHA. Circulation
2014, Jan 27, 131 (4):434-41.

3. Kaplan NM, Victor RG. KLAPLAN´S Clinical Hypertension.
11.ed. LIPPINCOTT/WOLTERS KLUWER HEALTH, 2014.

4. Gewehr DM, Bandeira VAC, Gelatti GT, Colet C de F, De
Oliveira CR. Adherence to pharmacological treatment of
arterial hypertension in Primary Health Care. Saúde de-
bate 42 (116) Jan-Mar 2018.

5. Hanus JS, Simões PW, Amboni G, Ceretta LB, Tuon LGB.
Associação entre qualidade de vida e adesão a medicação
em indivíduos hipertensos. Acta Paul Enferm 2015; 28
(4):381 – 7.

6. Mancia G, Parati G, Pomidossi G, Grassi G, Casadei R,
Zanchetti A. Alerting reaction and rise in blood pressure
during measurement by physician and nurse. Hyperten-
sion.1987 Fev; 9 (2): 209-15.

7. Pickering TG, James GD, Boddie C, Harshfield GA, Blank S,
Laragh JH. How common is white coat hypertension? JAMA.
1988; 259(2):225-8.

8. Angeli F, Verdecchia P, Gattobigio R, Sardone M, Reboldi
G. White-coat hypertension in adults. Blood Press Monit.
2005;10(6):301-5.

9. Da Silva FM , BudóI M de LD, Girardon-Perlini NMO, Garcia
RP, Sehnem GD, Silva DC da. Contribuições de grupos de

educação em saúde para o saber de pessoas com hiper-
tensão. Rev Bras Enferm 2014 mai-jun; 67 (3):347-53.

10. Almeida ER, Moutinho CB; Leite MTS de. A prática da ed-
ucação em saúde na percepção de usuários hipertensos e
diabeticos. Saúde debate. 2014 Rio de Janeiro v 38, n 101,
328 - 337 abr-jun.

11. Richelle J Koopman, Shannon M Canfield , Jeffery L
Belden , Pete Wegier , Victoria A Shaffer , K D Valen-
tine , Akshay Jain , Linsey M Steege, Sonal J Patil , Mihail
Popescu , Michael L LeFevre. Home blood pressure data vi-
sualization for the management of hypertension: designing
for patient and physician information needs. BMC Med In-
form Decis Mak 2020 Aug 18;20(1):195.

12. Dilan Giguruwa Gamage, Michaela A. RiddellID, Rohina
Josh, Kavumpurathu R. Thankappan , Clara K. Chow, Brian
Oldenburg, Roger G. Evans , Ajay S. Mahal, Kartik Kalyan-
ram, Kamakshi Kartik, Oduru Suresh, Nihal Thoma, Goma-
thyamma K. Mini, Pallab K. Maulik, Velandai K. Srikanth,
Simin Arabshahi, Ravi P. Varma , Rama K. Guggilla, Fabrizio
D’Esposito , Thirunavukkarasu Sathish, Mohammed Alim,
Amanda G. Thrift. Effectiveness of a scalable group-based
education and monitoring program, delivered by health
workers, to improve control of hypertension in rural India:
A cluster randomised controlled trial. PLoS Med, 2 de ja-
neiro de 2020; 17 (1): e1002997.

13. Prado C, Vaz DR, Almeida DM de. Teoria da aprendizagem
significativa: elaboração e avaliação de aula virtual na
plataforma MOODLE. Rev. Brasileira de Enfermagem, 2011
nov./dez ; 64 (6): 114-21.

14. Freitas LV, Teles LMR, Lima TM, Vieira NFC, Barbosa RCM,
Pinheiro AKB, Damasceno AK de C. Physical examination
during prenatal care: Construction and validation of edu-
cational hypermedia for nursing. Acta Paul Enferm. 2012;
25(4):581-8.

15. Development of the World Health Organization WHO-
QOL-BREF quality of life assessment. The WHOQOL Group.
Psychol Med. 1998 May;28(3):551-8.

16. Morisky DE; Ang A, Krousel-Wood M, Ward HJ. Predictive
validity medication adherence measure in an outpatient
setting. J Clin. Hypertens. 2008 may Grennwich, 10 (5):
348-354.

17. Tadesse Melaku Abegaz, Abdulla Shehab, Eyob Ale-
mayehu Gebreyohannes, Akshaya Srikanth Bhagavathula,
Pharm and Asim Ahmed Elnour. Nonadherence to antihy-
pertensive drugs: A systematic review and meta-analysis.
Medicine (Baltimore), 2017 Jan;96(4):e5641.

18. Coleman A, Steel S, Freeman P, de Greeff A, Shennan A.
Validation of the Omron M7 (HEM-780-E) oscillometric
blood pressure monitoring device according to the Brit-
ish Hypertension Society protocol. Blood Press Monit.
2008;13(1):49-54.

19. Guerra GM, Wen CL, Motta, RA, Vieira, MM da S; Fistarol
IRB, Oliveira JC de; Bortolotto LA. Elaboração e implemen-
tação do Portal E-care da hipertensão para educação em
saúde. Revista Hipertensão, 2016 Jul/Set, 19(2):03-19.

20. Guerra GM, Wen CL, Motta RA, Vieira MM da S, Fistarol
IRB, Oliveira JC de, Bortolotto LA Development and Im-
plementation of the E-Care Portal Health Education for
Hypertension. In: INTERNATIONAL TECHNOLOGY, EDUCA-
TION AND DEVELOPMENT CONFERENCE, 11, March 6th-
8th, 2017. INTED2017. Proceedings… Valencia, Spain: IAT-
ED Academy, 2017.

21. Feitosa ADM, Mota-Gomes MA, Barroso WS, Miranda RD,
Barbosa ECD, Pedrosa RP, et al. Relationship between of-
fice isolated systolic or diastolic hypertension and white-
coat hypertension across the age spectrum: a home blood
pressure study. J Hypertens. 2020; 38(4):663-670.

22. Briasoulis A, Androulakis E, Palla M, Papageorgiou N,



Rev Bras Saúde Global 2021; 01:02 8

Tousoulis D. Whitecoat hypertension and cardiovascular
events: a meta-analysis. J Hypertens. 2016;34(4):593–9.

23. Huang Y, Huang W, Mai W, Cai X, An D, Liu Z, et al. White-
coat hypertension is a risk factor for cardiovascular diseas-
es and total mortality. J Hypertens. 2017;35(4):677–88.

24. Nobre F, Mion Junior, D. Ambulatory Blood Pressure Moni-
toring: Five Decades of More Light and Less Shadows. Arq
Bras Cardiol. 2016; 106(6):528-537.

25. Almeida-Brasil CC, Micheline RS, Silva KR, Lima, MG,
Faria CDC de M, Cardoso CL, Menzel H-JK, Ceccato M das
GB. Quality of life and associated characteristics: appli-
cation of WHOQOL-BREF in the context of Primary Health
Care. Cien Saude Colet 2017 May;22(5):1705-1716.

26. Barreto M da S, Cremonese IZ, Janeiro V, Matsuda LM,
Marcon SS. Prevalence of non-adherence to antihyperten-
sive pharmacotherapy and associated factors. Rev. Bras.
Enferm. 2015 jan-fev;68(1):54-60.

27. Dhar L, Dantas J, Ali M. A systematic review of factors influ-
encing medication adherence to hypertension treatment in
developing countries. Open J Epidemiol. 2017; 7(3):211-50.

28. Magnabosco P, Teraok EC, Oliveira EM de, Felipe EA, Fre-
itas D, Marchi-Alves LM. Comparative analysis of non-ad-

herence to medication treatment for systemic arterial hy-
pertension in urban and rural populations. Rev Latino-Am
de Enfermagem, 2015 jan.-fev; 23(1) 20-27.

29. Naderi SH, Bestwick JP, Wald DS. Adherence to drugs that
prevent cardiovascular disease: meta-analysis on 376,162
patients. Am J Med. 2012;125(9):882-7.

30. Silva de Jesus N, Nogueira A da R, Pachu CO, Luiz RR, Ol-
iveira GMM de. Blood Pressure Treatment Adherence and
Control after Participation in the ReHOT. Arq Bras Cardiol.
2016; 107(5):437-445.

31. Grassi, G, Seravalle G, Buzzi S, Magni L, Brambilla G, Quar-
ti-Trevano F, Dell’Oro R, Mancia G. Muscle and skin sympa-
thetic nerve traffic during physician and nurse blood pressure
measurement. Journal of hypertension. 2013;31:1131–5.

32. Colósimo FC, da Silva SSBE, Toma G de A e Pierin AMG.
Nursing actions increases the control of hypertensive pa-
tients and reduces white-coat effect. Rev Esc Enferm USP.
2012 Oct. 46 Spec No: 10-5.

33. Baggio MA, Erdmann, AL; Sasso GTMD. Cuidado humano e
tecnologia na enfermagem contemporânea e complexa.
Texto e Contexto Enfermagem, 2010 abr/jun. Florianópo-
lis,19 (2):378-385.


	Número do slide 1
	Número do slide 2
	Número do slide 3
	Número do slide 4
	Número do slide 5
	Número do slide 6
	Número do slide 7
	Número do slide 8

