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ABSTRACT
Objective: To evaluate the effectiveness of an educational booklet on the knowledge, attitude 
and practice of a healthy lifestyle in people with HIV. Methods: Randomized clinical trial with 
75 intervention group patients using the booklet, and 75 control group patients undergoing 
usual service care. Data collection occurred in four moments, with a Survey pertaining 
Knowledge, Attitude and Practice. Nonparametric analysis of variance of repeated measures 
was used. Results: 70 participants in the intervention group and 74 in the control group 
completed the study. In terms of knowledge, there was no difference between groups, the 
booklet impact came late, increasing after reassessments. In attitudes, there was a difference 
between groups in the two- and four-month reassessments compared to the baseline. In 
practices, there was a difference in the intervention group compared to the control group 
at two, four, and six months compared to baseline. Conclusion: The booklet was effective in 
improving healthy lifestyle knowledge, attitudes, and practices in people with HIV.
Descriptors: HIV; Life Style; Health Knowledge, Attitudes, Practice; Educational Technology; 
Health Promotion.

RESUMO
Objetivo: Avaliar a efetividade de uma cartilha sobre o conhecimento, atitude e prática do 
estilo de vida saudável em pessoas com HIV. Métodos: Ensaio clínico randomizado com 75 
pacientes no grupo intervenção com cartilha, e 75 no controle, com cuidado habitual do serviço. 
Coleta de dados em quatro momentos, com Inquérito de Conhecimento, Atitude e Prática. 
Utilizou-se análise de variância não paramétrica de medidas repetidas. Resultados: Concluíram 
o estudo 70 participantes no grupo intervenção e 74 no controle. No conhecimento, não 
houve diferença entre grupos, o impacto da cartilha foi tardio, aumentando nas reavaliações. 
Na atitude, houve diferença entre grupos nas reavaliações de dois e quatro meses comparadas 
à basal. Na prática, houve diferença no grupo intervenção no controle aos dois, quatro e seis 
meses comparados à basal. Conclusão: A cartilha foi efetiva para melhorar o conhecimento, 
atitude e prática sobre estilo de vida saudável em pessoas com HIV.
Descritores: HIV; Estilo de Vida; Conhecimentos, Atitudes e Prática em Saúde; Tecnologia 
Educacional; Promoção da Saúde.

RESUMEN
Objetivo: Evaluar efectividad de una cartilla sobre el conocimiento, actitud y práctica del estilo 
de vida saludable en personas con VIH. Métodos: Ensayo clínico randomizado con 75 pacientes 
en grupo intervención con cartilla, y 75 en control, con cuidado habitual del servicio. Recolecta 
de datos en cuatro momentos, con Averiguación de Conocimiento, Actitud y Práctica. Utilizado 
análisis de variancia no paramétrica de medidas repetidas. Resultados: Concluyeron el estudio 
70 participantes en grupo intervención y 74 en control. En conocimiento, no hubo diferencia 
entre grupos, el impacto de la cartilla fue tardío, aumentando en las reevaluaciones. En actitud, 
hubo diferencia entre grupos en las reevaluaciones de dos y cuatro meses, comparadas al 
basal. En la práctica, hubo diferencia en grupo-intervención en control a los dos, cuatro y seis 
meses comparados al basal. Conclusión: La cartilla fue efectiva para mejorar el conocimiento, 
actitud y práctica sobre estilo de vida saludable en personas con VIH.
Descriptores: VIH; Estilo de Vida; Conocimientos, Actitudes y Práctica en Salud; Tecnología 
Educacional; Promoción de la Salud.
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INTRODUCTION

Antiretroviral therapy (ART) has increased the life expectancy 
of people with HIV, and the infection that was once fatal has 
become a chronic health condition(1). However, people living 
with HIV (PLHIV) have become more susceptible to chronic non-
communicable diseases (CNCD), as studies show an increased 
frequency of comorbidities compared to the general popula-
tion(2-4). Although the exact causes are not defined, the increased 
risk for CNCD in PLHIV appears to be multifactorial, due to the 
immunological activation of HIV, with ART and its long-term 
side effects, aging, and an unhealthy lifestyle aggravating the 
situation synergistically(5).

It is known that lifestyle plays an important role in the de-
velopment of CNCD, and research shows that PLHIV generally 
have a less healthy lifestyle(3,6), with habits that negatively affect 
their quality of life(7). Lifestyle is a broad concept that analyzes 
the person in the physical, mental, spiritual, and social areas, in 
relation to choices and way of life(8). A balanced diet, physical 
exercise, stress control, preventive behavior, and non-use of drugs 
are lifestyle components that can be adopted for good health(9).

An unhealthy lifestyle is associated with approximately 40% 
of global mortality, and changes in this aspect are related to 
improved Knowledge, Attitudes, and Practices, in addition to 
providing a supportive environment for healthy behavior(10). Thus, 
the Knowledge, Attitudes and Practices Survey (KAP) makes it 
possible to measure these aspects for the educational diagnosis of 
populations. This instrument can be adapted to different situations, 
evaluating interventions for the individual or the community and 
planning health promotion actions(11). The patient’s knowledge 
about the disease and self-care are essential to achieve goals in 
health monitoring. The management of CNCD requires autonomy 
and empowerment of patients for self-care(12). It is assumed that 
increasing knowledge about a healthy lifestyle encourages the 
modification of inappropriate behaviors and intensifies preven-
tive measures, while interventions that increase motivation are 
essential for changes in attitude and practice(13).

In this context, educational technologies have been built, evalu-
ated, and used by health professionals to provide continued care 
for patients(14-15). Among the educational technologies, there are 
booklets, which favor a clear and objective approach to informa-
tion and self-care practices. They reaffirm the guidelines of health 
professionals outside the office, as generally not all information 
is well understood during consultations(16-17).

Despite the variety of educational materials available, this study 
is justified by the need to evaluate an educational technology 
for adults with HIV. It is based on providing health information 
to empower and strengthen autonomy and responsibility to 
achieve a healthier lifestyle. The educational booklet was the 
chosen strategy because it is a material that can be taken home 
and is easy to access and understand. The relevance of the re-
search lies in the scientific contribution to the areas of health, 
nursing, and assistance to PLHIV, as it provides complementary 
material to outpatient consultations in order to insert care into 
the patient’s daily life.

There is a gap in the literature regarding the topic, since, to 
date, no clinical trial studies that have used the KAP Survey in 

their assessment of healthy lifestyle in PLHIV have been identified. 
Thus, as an innovation, we sought to evaluate the effectiveness of 
a material aimed exclusively at adults with HIV, on relevant top-
ics about body weight control, healthy eating, physical exercise, 
smoking, alcohol and other drugs, stress control, and drug therapy.

OBJECTIVE

To evaluate the effectiveness of an educational booklet on 
the knowledge, attitudes, and practices of a healthy lifestyle in 
people with HIV.

METHODS

Ethical aspects

Following Resolution 466/12(18), the project was approved 
by the Research Ethics Committees of the Federal University of 
Ceará and of the Walter Cantídio University Hospital. The study 
was registered in the Brazilian Registry of Clinical Trials, under 
No. RBR-7p6vsr.

Study design, period, and location 

Randomized, controlled and parallel clinical trial, carried out at 
the Infectology Outpatient Clinic of the Walter Cantídio Univer-
sity Hospital, in Fortaleza, State of Ceará, Brazil. Data collection 
took place between January 2019 and July 2020. The references 
of the Consolidated Standards of Reporting Trials (CONSORT) 
were adopted(19).

Population, sample, inclusion and exclusion criteria

The study population consisted of PLHIV undergoing outpa-
tient follow-up. A sample was calculated to provide 90% power 
and 95% confidence to detect a significant difference between 
the intervention and control groups regarding the proportion 
of patients with an improvement of at least 20% in the KAP 
Survey score. It was established that a 25% difference should 
be detected between the groups for guide effectiveness, that is, 
the guide would increase at least 25% the proportion of patients 
with a minimum improvement of 20% in the KAP Survey score. A 
percentage of 15% was added for possible losses, and the sample 
was estimated at 75 patients per group.

Inclusion criteria were: PLHIV aged 18 years or over, of both 
sexes, on ART for at least six months, having a landline or cell 
phone, ability to read the booklet and understand it, obtain scores 
equal or above 35 on the Health Literacy Scale(20). Exclusion criteria: 
pregnancy, disabling mental illness, living on the streets, living 
in shelters, or being deprived of liberty. Discontinuity criteria 
were: inability to follow-up, hospitalization, change of health 
care location, unreachable by telephone, and death.

Study protocol

The booklet titled “My Motivation for Change Booklet! Practices 
for the Promotion of a Healthy Lifestyle” was constructed and 
validated in a previous study(21), with a theoretical framework 
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based on the Transtheoretical Model of Behavior Change(22). It 
is composed of 30 pages with text and color illustrations and 
covers six areas: body weight control; healthy eating; engaging 
in physical exercise; tobacco, alcohol and other drugs; stress 
control; and drug treatment. At the end, there are two pages for 
recording consultations, blood pressure (BP), weight, body mass 
index (BMI), viral load, CD4+ T lymphocyte count, and medica-
tions. There are also two pages for personal goals, with a healthy 
eating and exercise calendar.

The clinical trial had three stages: recruitment and randomiza-
tion; intervention; and post intervention. PLHIV were recruited 
from the Walter Cantídio University Hospital while awaiting a 
routine consultation.

During recruitment and randomization, the research was ex-
plained to the participants, and the Free Informed Consent Form 
(FICF) and the Health Literacy Scale(20) were handed for completion. 
This scale is self-applicable, has been translated and adapted to 
Brazilian Portuguese, and has 14 questions on a five-point Likert 
scale (1 to 5), with an assessment of health literacy in three levels: 
functional (five items), interactive (five items), and critical literacy 
(four items). The result occurs by the sum of points of the items: 
if equal to or greater than 35 points, the literacy is adequate(20,23); 
and the participant, included. Randomization occurred accord-
ing to the days of the week through random allocation(24) by an 
exclusive researcher for this function. Previously, Mondays and 
Wednesdays were drawn for allocation of participants in the 
intervention group, and Tuesdays and Thursdays, for control. 
Randomization occurred in this way so that patients in both 
groups could not meet. The intervention group was instructed 
not to share the booklet with other patients; and, in the case of 
more than one PLHIV in the household, they were allocated to 
the same group.

In the intervention stage, there was a baseline assessment of 
the groups. Different researchers worked in the intervention or 
control groups so as not to interfere with the results, applying 
two instruments.

The first was the Sociodemographic, Epidemiological, Clinical 
and Risk Factor Form for CNCD in PLHIV(25-26), with the variables: 
date of birth, sex, skin color, education, marital status, occupa-
tional status, family monthly income, exposure category, sexual 
orientation, lives with a partner, anti-HIV serology, time since 
diagnosis and ART, antiretrovirals, CD4+ T lymphocyte count, 
viral load, salt consumption, alcohol, smoking, illicit drugs, physi-
cal exercise, personal and family history of CNCD, consumption 
of fruit, vegetables, fried foods, fatty foods, diagnosis of CNCD, 
and drugs used. BP, weight, height, BMI, and waist circumference 
were measured. 

The second instrument was the KAP Survey, built and validated 
in a previous research(27), to be used after reading the booklet. 
It consists of 31 items, divided into three domains with answer 
options: 1) Knowledge domain (10 questions; 1 – Yes; 2 – No; 3 – I 
don’t know); 2) Attitude domain (10 questions; 1 – Yes; 2 – No; 
3 – I do not perform set specific orientation); 3) Practice domain 
(11 questions; 1 – Yes; 2 – No; 3 – I don’t know/never). The score 
is considered appropriate if equal to or greater than 70% of cor-
rect answered items. After baseline evaluation, the control group 
received the usual care, which was a medical appointment. The 

intervention group received the booklet individually in a private 
office and read the material completely with the researcher at 
their side to clarify any doubts. Then, the patient took the booklet 
home, with guidance on reading it fortnightly. The procedures 
in this phase lasted an average of one hour for the intervention 
group and 30 minutes for the control group.

During post-intervention, patients were re-evaluated in the 
second, fourth, and sixth months through telephone calls for 
reapplication of the KAP Survey. Two exclusive telephones were 
used for the research, and the data collection team consisted of 
nine researchers. For blinding, four researchers were responsible 
for the intervention group, four for control, without knowing 
which group the patients belonged to. The ninth researcher re-
cruited participants, randomized, and made lists for calls, as those 
responsible for the reassessments did not know which group the 
patients belonged to. The Standard Operating Procedures (SOPs) 
were followed for study presentation, randomization, application 
of the FICF, forms, booklet, and telephone calls.

Statistics and analysis of results

Absolute frequencies and percentages were calculated for 
nominal variables; and mean, median, standard deviation, and 
interquartile range for quantitative. Adherence and normal dis-
tribution were verified with the Shapiro-Wilk test. Differences in 
proportions between nominal variables at baseline were verified 
by Pearson’s chi-squared test. When more than 25% of the fre-
quencies in contingency tables were less than 5, the Fisher test or 
extension for RxS tables (Fisher-Freeman-Halton test) was applied. 
Among quantitative variables, baseline differences were analyzed 
using the Mann-Whitney test, for identifying non-normality of 
variables. For comparison between groups, parametric analysis 
of variance was performed for repeated measures, but tests 
of sphericity and normality for subgroups showed a violation 
of these assumptions. A non-parametric repeated measures 
analysis of variance was performed, based on the aligned rank 
transformation approach(28), in which the ranks are transformed; 
and the alignment, obtained for each effect of interest (group, 
time, and interaction between group and time).

Repeated measures analysis of variance was applied using the 
aligned ranks to establish the sources of variation (group, time, 
and interaction) that would explain differences in the values of 
the response variables. This analysis was based on F tests for each 
source of variation. Comparisons by confidence intervals and ap-
plication of contrasts for response measures obtained by group 
and time are presented, using t-tests for two-by-two comparisons 
of the aligned ranks. T-tests were applied to analyze differences 
between aligned ranks of the intervention and control groups for 
each assessment time. A significance level of 5% was adopted, 
considering p < 0.05 as statistically significant. The statistical 
software R (version 3.2.2) was used for statistical procedures.

RESULTS

Of the 198 PLHIV recruited, 30 were excluded. Seventy partici-
pants in the intervention group and 74 in the control completed 
the study. The clinical trial flowchart is described in Figure 1.
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Of the 144 PLHIV, most were male, brown, single, catholic, 
employed, from the sexual exposure category, heterosexual, and 
with a serodiscordant partner (Table 1).

The most used antiretroviral drug was lamivudine (93.6%; p = 
0.344). Mean values and standard deviations for the intervention 
and control groups were, respectively: age (44.2 ± 12.4; 40.6 ± 
11.5; p = 0.074), years of study (10.8 ± 3.5; 11.0 ± 3.8; p = 0.979), 
family income (in reais) (2,239.0 ± 1,400.0; 2,738.2 ± 2,142.6; p 
= 0.310), time since diagnosis (in years) (8.6 ± 5.7; 8.6 ± 5.3; p = 
0.849), time on ART (in months) (95.9 ± 59.5; 101.1 ± 65.7; p = 
0.661), CD4+ T lymphocytes count (cells/mm³) (615.3 ± 237.6; 
703.0 ± 349.1; p = 0.141) and viral load (copies/ml) (395.6 ± 
2,650.0; 56.0 ± 316.9; p = 0.662).

The majority reported irregular physical exercise (53.5%; p = 
0.390), moderate salt consumption (52.8%; p = 0.392), denied the 
use of alcoholic beverages (60.4%; p = 0.921), smoking (61.8%, 
p = 0.708), and illegal drugs (95.1%; p = 0.755). There were hy-
pertensive (22.9%; p = 0.414) and diabetics (13.9%; p = 0.414); 
and family history of hypertension (76.4%; p = 0.332), diabetes 
(49.3%; p = 0.407), and cancer (49.3%; p = 0.620). Mean values 
and standard deviations for the intervention and control groups, 
respectively: systolic BP (mmHg) (118.7 ± 11.9; 117.2 ± 12.8; p = 

0.434), diastolic BP (mmHg) (75 0.9 ± 11.9; 75.9 ± 13.3; 
p = 0.738), waist circumference (in centimeters) (88.8 ± 
10.5; 89.3 ± 11.3; p = 0.683), weight (in kilograms) (70.8 
± 13.4; 71.5 ± 11.8; p = 0.649), height (in centimeters) 
(1.64 ± 0.0; 1.64 ± 0.0; p = 0.979) and BMI (kilogram/
meter²) (26.1 ± 4.5; 26.1 ± 3.4; p = 0.832).

Thus, at baseline, the intervention and control groups 
were comparable in terms of variables. In the KAP 
Survey analysis, in terms of knowledge, the score was 
adequate within the intervention (94.3%) and control 
(97.3%) groups, with the respective means and standard 
deviations: 91.0 ± 15.7; 90.9 ± 9.5; p = 0.196. Attitude 
had adequate scores in the intervention (91.4%) and 
control (91.9%) groups, with the respective means and 
standard deviations: 90.2 ± 12.4; 89.3 ± 13.0; p = 0.592. 
In practice, half of the PLHIV in the intervention group 
had an adequate score (50.0%); and within the control 
group, 55.4% had an inadequate score (55.4%), with 
the respective means and standard deviations (67.2 ± 
19.9; 67.0 ± 19.7; p = 0.987). For the reassessments, the 
assumption of alignment analysis of the transformed 
ranks showed that the set of F statistics for the Knowl-
edge, Attitude and Practice variables was close to 0, 
with high p values. Rank alignment assumption was 
acceptable for repeated measures analysis.

Table 2 shows the confidence intervals for estimated 
marginal means of the Knowledge variable for each group 
and assessment time, as well as the contrast assessment.

According to Table 2, in knowledge, the differences 
in scores had the following variations: differences 
between the intervention and control groups (p < 
0.037) and intra-moment variations (p < 0.001). The 
intervention with the booklet generated statistical 
differences due to the isolated influence of the Time 
factor and the isolated influence of the Group factor, 

but not due to the interaction of both factors. Contrast analysis 
showed statistical differences when comparing the measurements 
from the sixth month with those from earlier periods (p < 0.001; 
p < 0.001; p = 0.023). Thus, as for the isolated effect of the Time 
factor, the impact on knowledge occurred late, but with a gradual 
increase at each assessment. Although the confidence intervals 
for estimated marginal means of knowledge for the intervention 
and control groups overlap, demonstrating that the two groups 
appear to have similar knowledge, the contrast assessment showed 
that the intervention implied a higher knowledge score in the 
intervention group when compared to control (307 versus 270; 
p = 0.037), in relation to the isolated effect of the Group factor. 
In post-hoc comparisons between the intervention and control 
groups, there was no difference in the interaction between Time 
and Group factors. This probably highlights the absence of a 
significant effect per group, when considering the different mo-
ments of assessment for the Knowledge variable, corroborating 
the initial idea that the intervention effect only occurs later with 
better performance in the intervention group.

Table 3 shows the confidence intervals for estimated marginal 
means of the Attitude variable for each group and assessment 
moment, and assessment by contrasts.

Figure 1 – Clinical trial flowchart, Fortaleza, Ceará, Brazil, 2020

Recruited patients (N = 198)

Not included (N = 30):
- No cell phone (N = 4)
- Health Literacy Scale < 35 points (N = 17)
- Refusal (N = 9)

Patients included in the study (N = 168)

Analyzed (N = 70)

6th month reassessment
Follow ups losses (N = 0)

Intervention group (N = 83)

4th month reassessment
Follow ups losses (N = 1):
- Phone off/out of service area

2nd month reassessment
Follow ups losses (N = 12):
- Incorrect phone number (N = 5)
- Phone off/out of service area (N = 4)
- No answer (N = 3)

Baseline assessment and 
booklet reading

Analyzed (N = 74)

6th month reassessment
Follow ups losses (N = 0)

Control group (N = 85)

4th month reassessment
Follow ups losses (N = 1):
- Asked to withdraw from the study

2nd month reassessment
Follow ups losses (N = 10):
- Incorrect phone number (N = 3)
- Phone off/out of service area (N = 5)
- No answer (N = 2)

Baseline assessment and 
standard institution care

Group randomization

Calculated sample (N = 150)
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Table 3 - Attitude post-hoc comparisons of estimated marginal means for 
time (four assessment moments) and group (intervention and control), 
Fortaleza, Ceará, Brazil, 2020

1. Time EMM SE df CI95%
Baseline 239 12.8 424 214 264
2 months 304 12.8 424 279 330
4 months 318 12.8 424 293 343
6 months 292 12.8 424 267 318

1.1. Contrasts Estimate SE df t p value
Baseline - 2 months -65.7 14.7 426 -4.47 < 0.001
Baseline - 4 months -79.6 14.7 426 -5.41 < 0.001
Baseline - 6 months -53.8 14.7 426 -3.65 0.002
2 months - 4 months -13.9 14.7 426 -0.94 0.782
2 months - 6 months  12.0 14.7 426  0.81 0.848
4 months - 6 months  25.9 14.7 426  1.76 0.296

2. Group EMM SE df CI95%
Control 286 12.8 142 261 311
Intervention 291 12.8 142 266 316

2.1. Contrasts Estimate SE df t p value
Control – Intervention -4.85 18.1 142 -0.27 0.789

EMM - Estimated Marginal Means; SE - Standard Error; df - Degrees of freedom; IC95% - Confidence 
interval of 95%; t - T-tests.

Table 1 - Sociodemographic, epidemiological, and baseline clinical charac-
terization of people living with HIV in the intervention (N = 70) and control 
(N = 74) groups, Fortaleza, Ceará, Brazil, 2020

Sociodemographic, 
epidemiological and clinical 
variables

Intervention 
group

Control 
group Total p 

value*

n % n % n %

Sex 0.551
Male 45 64.2 44 59.4 89 61.8
Female 25 35.8 30 40.6 55 38.2

Skin color 0.464
White 17 24.3 13 17.5 30 20.8
Black 11 15.7 11 14.9 22 15.3
Brown 39 55.7 49 66.2 88 61.1
Yellow 3 4.3 1 1.4 4 2.8

Marital status  0.333
Single 39 55.8 34 45.9 73 50.8
Married/living together 18 25.7 28 37.9 46 31.9
Divorced/separated 9 12.7 6 8.1 15 10.4
Widowed 4 5.8 6 8.1 10 6.9

Religion 0.337
Catholic 41 58.5 43 58.1 84 58.3
Evangelical 13 18.4 18 24.3 31 21.5
No religion 12 17.0 6 8.1 18 12.5
Other 1 1.3 4 5.4 5 3.5
Spiritist 3 4.8 3 4.1 6 4.2

Occupational situation 0.627
Employed 44 62.7 41 55.4 85 59.1
Unemployed 14 20.0 21 28.4 35 24.2
Retired 9 12.7 9 12.2 18 12.5
On leave 3 4.6 3 4.0 6 4.2

Exposure category 0.657
Sexual 65 92.7 70 94.6 135 93.8
Blood transfusion 3 4.4 2 2.6 5 3.4
Injecting drug user 2 2.9 1 1.4 3 2.1
Vertical transmission 0 0.0 1 1.4 1 0.7

Sexual orientation 0.208
Heterosexual 40 57.2 44 59.5 84 58.4
Homosexual 22 31.4 25 33.8 47 32.6
Bisexual 8 11.4 3 4.0 11 7.6
Transgender 0 0.0 2 2.7 2 1.4

Partner’s anti-HIV serology 0.372
Positive 14 20.0 16 21.6 30 20.8
Negative 15 21.4 24 32.4 39 27.1
Without partner 37 52.9 32 43.3 69 47.9
Doesn't know/didn't undergo 4 5.7 2 2.7 6 4.2

* Pearson's chi-squared test.

Table 2 - Post-hoc comparisons of estimated marginal means of the ranks 
in the Knowledge item for time (four evaluation moments) and group 
(intervention and control), Fortaleza, Ceará, Brazil, 2020

1. Time EMM SE df CI95%
Baseline 255 13.3 460 229 281
2 months 266 13.3 460 240 292
4 months 294 13.3 460 267 320
6 months 339 13.3 460 313 366

1.1. Contrasts Estimate SE df t p value
Baseline - 2 months -11.2 16 426 -0.70 0.897
Baseline - 4 months -38.6 16 426 -2.41 0.077
Baseline - 6 months -84.4 16 426 -5.27 < 0.001
2 months - 4 months -27.4 16 426 -1.71 0.321
2 months - 6 months -73.1 16 426 -4.57 < 0.001
4 months - 6 months -45.8 16 426 -2.86 0.023

2. Group EMM SE df CI95%
Control 270 12.5 142 245 295
Intervention 307 12.5 142 282 332

2.1. Contrasts Estimate SE df t p value
Control – Intervention -37 17.6 142 -2.10 0.037

EMM - Estimated Marginal Means; SE - Standard Error; df - Degrees of freedom; IC95% - Confidence 
interval of 95%; t - T-tests.

According to Table 3, regarding attitudes, the differences in 
measurement values are explained by the variations: intra-moment 
assessment differences (p < 0.001) and differences produced by 
the interaction between groups in the intra-moment assessment 
comparison (p = 0.026). Booklet intervention generated significant 
changes that seem to be determined by the Time factor, with some 
contribution from the interaction between Time and Group. The 
analyses showed statistically significant differences when comparing 
baseline measurements, regardless of group, with measurements at 
the three subsequent time points (p < 0.001; p < 0.001; p = 0.002). 
As for the isolated effect of the Time factor, the intervention implied 
an increase in the score in the Attitude item in the second, fourth, 
and sixth month reassessments when compared to baseline. The 
analyses did not show statistically significant differences when 
comparing the measurements obtained in the intervention and 
control groups, regardless of the time of measurement. That is, 
regarding the isolated effect of the Group factor, the intervention 
and control groups had similar scores after the intervention (291 
versus 286; p = 0.789). Furthermore, the scores of the attitude item 
between the intervention and control groups were statistically 
different when comparing the baseline with the measures of the 
second (p = 0.003) and fourth months (p = 0.040). Thus, regarding 
the effect of the interaction between Time and Group, the booklet 
intervention implied significant differences between the interven-
tion and control groups in the two- and four-month reassessments 
when compared to the baseline (Table 3).

Table 4 shows the confidence intervals for estimated means 
of the Practice variable for each group and assessment moment; 
and assessment by contrasts.

According to Table 4, regarding the Practice item, the dif-
ferences in scores are explained by the variations: differences 
between the intervention and control groups (p < 0.001), intra-
moment assessment differences (p < 0.001) and differences in 
the interaction between groups in the intra-moment assessment 
comparison (p < 0.001). The booklet caused a significant change 
between groups and assessment moments. Analyses showed 
statistically significant differences when comparing baseline 
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measurements, regardless of group, with measurements at the 
three subsequent time points (p = 0.003; p < 0.001; p < 0.001). 
This fact is repeated when comparing the measurement of the 
second with the sixth month (p = 0.008). As for the isolated ef-
fect of the Time factor, the booklet increased the score in the 
practice item in both groups, in the second, fourth, and sixth 
month reassessments compared to baseline, and increased the 
score in the sixth month reassessment, when compared to the 
second month. As for the isolated effect of the Group factor, the 
intervention generated higher scores in the Practice category 
in the intervention group compared to control (338 versus 239; 
p < 0.001), regardless of the time of measurement. The Practice 
variable scores between intervention and control groups were 
statistically different when comparing baseline with subsequent 
moments (p < 0.001; p < 0.001; p < 0.001). As the method of com-
parison is based on difference of differences, it was concluded 
that the positive value of the estimate refers to the highest values 
obtained in the intervention group (estimate of baseline values 
with subsequent moments, respectively: 108.07; 109.22; 138.24). 
As for the effect of the interaction between time and group, the 
booklet led to a significantly greater change in the intervention 
group compared to the control group in the second, fourth, and 
sixth month reassessments compared to baseline.

inadequate in Practice, confirming other research involving 
people with chronic diseases(13,32). Knowledge is understood as 
the ability to remember or understand aspects of the learning 
process, as well as understand its applicability in problem solv-
ing. Attitude consists of having opinions, beliefs, and feelings 
linked to achieving goals or situations, while practice is the act 
of implementing the action(11). Thus, the lack of knowledge and 
awareness can be a barrier that prevents the individual from 
achieving a healthier lifestyle, presuming that increasing knowl-
edge intensifies preventive behavior(13).

However, knowledge alone may not promote a direct impact 
on lifestyle, placing motivation as a necessary condition to 
improve habits. Furthermore, other factors can also interfere in 
the process, such as the consumption of legal and illegal drugs, 
level of complexity of the therapeutic regimen, education, un-
employment, and ingestion of processed foods. According to a 
study with hypertensive patients, knowledge and attitude are 
not enough to change health practices, as most patients only 
feel the need to change their lifestyle when diseases become 
symptomatic or when they present complications, which requires 
strategies to increase Knowledge, Attitude and Practice about 
healthy lifestyle(33).

After booklet intervention, regarding Knowledge, there was no 
statistical difference between the intervention and control group 
pertaining Time and Group factor, but the analysis by contrasts 
showed that the impact of the booklet came later, although it 
had a gradual increase in each assessment. In agreement with 
these findings, studies have shown that the use of the educational 
booklet has already been effective in increasing knowledge about 
HIV in patients(30,34). Thus, interventions using booklets, in general, 
are effective to improve knowledge over time, but a commitment 
to constant and attentive reading of the material is necessary. 
Furthermore, increasing the desired knowledge is not always a 
guarantee of a more responsible behavior, and it is necessary to 
plan activities for greater adherence to their guidelines, since the 
change in attitude occurs after the introjection of the awakened 
and adopted sense of responsibility by the individual, and not 
by imposition or obligation(35).

Regarding the Attitude item, the use of the booklet generated 
significant differences between the intervention and control groups 
in the two- and four-month reassessments when compared to the 
baseline, but the Group factor, in isolation, did not demonstrate the 
superiority of the intervention group over the control group. In this 
regard, a study showed that a booklet associated with educational 
counseling resulted in an increase in attitudes towards self-care for 
a healthy lifestyle in hospitalized patients(36). Another study, carried 
out in Iran, showed that the booklet combined with counseling 
and other educational strategies was effective for the attitude of 
reducing self-medication in diabetics(37). 

Health professionals need new skills to care for PLHIV, as the 
infection has become a chronic condition, and comprehensive 
care is essential, as well as practices that increase empowerment, 
autonomy, and responsibility for the treatment. Thus, health 
education can be effective in improving the lifestyle of this 
population. Educational materials represent an emancipatory 
technology, as they enable HIV patients to change attitudes, 
incorporate healthy habits, enhance their self-care, favoring the 

Table 4 - Practice post-hoc comparisons of estimated marginal means of 
ranks for time (four assessment moments) and group (intervention and 
control), Fortaleza, Ceará, 2020

1. Time EMM SE df CI95%
Baseline 232 13.6 341 206 259
2 months 281 13.6 341 254 308
4 months 315 13.6 341 288 342
6 months 326 13.6 341 299 352

1.1. Contrasts Estimate SE df t p value
Baseline - 2 months -48.5 14 426 -3.46 0.003
Baseline - 4 months -83.0 14 426 -5.92 < 0.001
Baseline - 6 months -93.4 14 426 -6.67 < 0.001
2 months - 4 months -34.5 14 426 -2.46 0.068
2 months - 6 months -44.9 14 426 -3.20 0.008
4 months - 6 months -10.4 14 426 -0.74 0.880

2. Group EMM SE df CI95%
Control 239 14.6 142 211 268
Intervention 338 14.6 142 309 366

2.1. Contrasts Estimate SE df t p value
Control – Intervention -98 20.7 142 -4.74 < 0.001

EMM - Estimated Marginal Means; SE - Standard Error; df - Degrees of freedom; IC95% - Confidence 
interval of 95%; t - T-tests.

DISCUSSION

This clinical trial showed that the intervention with the edu-
cational booklet improved Knowledge, Attitudes, and Practices 
about healthy lifestyle in PLHIV. The booklet is a printed material 
with the purpose of conveying information that helps patients, 
family members, caregivers, and the community to make more 
assertive decisions about health. This technology can change daily 
habits by providing clear guidelines and highlighting the benefits 
of the proposed care(29). This study corroborates other studies, in 
which the evaluated booklets were effective in improving adher-
ence to ART(29-31) and reducing the use of illicit drugs(29) in PLHIV.

In the baseline assessment of the KAP Survey, PLHIV had 
adequate scores in the Knowledge and Attitude items, but 
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process of communication and guidance between the health 
team, patients, and families(29).

In terms of Practice, the booklet intervention implied a significant 
change in the intervention group compared to the control group in 
the reassessments of two, four, and six months compared to baseline. 
This confirms studies that reported the effectiveness of educational 
booklets in improving the lifestyle of middle-aged women(38-39). The 
effectiveness of printed materials was also evaluated in a system-
atic review, which found its positive impact on the population, but 
emphasized that, in order to obtain better results, they should be 
used alongside professional guidance(40) as, professional guidance by 
itself, does not promote the same results as when additional printed 
materials are used, which seek to elucidate the intended information 
being conveyed(41). Thus, printed educational materials are useful for 
building knowledge and disseminating clinical information, being a 
low-cost means of dissemination to improve the provision of health 
care(42), in addition to being important when made available for use 
in the home environment(43).

Study limitations

One limitation was the fact that the booklet was only evalu-
ated with PLHIV at an outpatient level, as in contexts of hospi-
talization and deprivation of liberty, many activities suggested 
could not be performed. The COVID-19 pandemic interfered in 
the last reassessment of the patients, which would be in person, 
but it was done by telephone. Patients return to the clinic every 
six months, but due to COVID-19, the flow of care was changed. 

Furthermore, despite the benefits of the booklet, social isolation 
may have interfered with some guidelines, such as those on the 
practice of physical exercise.

Contributions to the field of Nursing, Health and Public Policy

Based on this clinical trial, we highlight the importance of 
educational booklets and printed materials that patients take 
home, as an out-of-office extension of care provided by profes-
sionals, as the intervention was effective in improving Knowledge, 
Attitudes, and Practices of a healthy lifestyle in PLHIV. The study 
contributed to the spread of health promotion practices to the 
target audience, allowing the reduction of long-term financial 
costs, especially due to the consequences of an unhealthy lifestyle. 
Randomized clinical trial-type research is suggested to assess 
other strategies focusing on the quality of life of people with HIV, 
because, due to ART, the infection has become a chronic condition, 
and these patients need health guidance that go beyond treating 
opportunistic infections. New studies could also use the booklet 
associated with other interventions and health care contexts.

CONCLUSION

The study found that most of the assessed PLHIV had adequate 
knowledge and attitude and inadequate practice about healthy 
lifestyles prior to the intervention; and that the educational book-
let was effective in improving Knowledge, Attitude and Practice 
about healthy lifestyle, items analyzed through the KAP Survey.
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