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Abstract

Objective: To identify the prevalence of metabolic syndrome and the agreement between the criteria of the
National Cholesterol Education Program Adult Treatment Panel Il (NCEP-ATPII) and the International Diabetes
Federation (IDF) in people living with HIV.

Methods: This is a cross-sectional analytical study, carried out in five specialized services in a city in the
interior of Sdo Paulo, from 2014 to 2016, with 340 people living with HIV. Sociodemographic and clinical
variables necessary for classification of the metabolic syndrome by the NCEP-ATPIIl and IDF criteria were
collected through interviews. To assess the agreement between MS, NCEP-ATPIIl and IDF criteria, the first-
order agreement coefficient statistic was used. To verify the relationship between the metabolic syndrome and
the study variables, Poisson regression with robust variance was used.

Results: The prevalence of metabolic syndrome was 28.5% by the NCEP-ATPIII criterion and 39.3% IDF.
The highest prevalence was associated with females and age groups from 50 years old, while, in the time of
diagnosis between 2 and 10 years, lower prevalence. The agreement between the two criteria was considered
substantial.

Conclusion: The substantial agreement between the IDF and NCEP-ATPIII criteria suggests the possibility of
interchange between them. Moreover, the results signal the need for special attention from services for the
assessment of the metabolic profile and identification of people living with HIV who are at high cardiovascular risk.

Resumo

Objetivo: Identificar a prevaléncia da sindrome metabodlica e a concordancia entre os critérios do National
Cholesterol Education Program Adult Treatment Panel lll NCEP-ATPIIl) e da International Diabetes Federation
(IDF) em pessoas vivendo com HIV.

Métodos: Estudo analitico transversal, realizado em cinco servigos especializados em municipio do interior
paulista, de 2014 a 2016, com 340 pessoas vivendo com HIV. Varidveis sociodemograficas e clinicas
necessarias para classificacdo da sindrome metabdlica pelos critérios do NCEP-ATPIIl e da IDF foram
coletadas por meio de entrevistas. Para avaliar a concordancia entre os critérios da SM, NCEP-ATPIIl e IDF, foi
utilizada a estatistica first-order agreement coefficient. Para verificar a relagdo entre a sindrome metabdlica
e as variaveis do estudo, utilizou-se a regressao de Poisson com variancia robusta.

Resultados: A prevaléncia da sindrome metabdlica foi de 28,5% pelo critério NCEP-ATPIIl € 39,3% IDF. As
maiores prevaléncias foram associadas ao sexo feminino e faixas etarias a partir dos 50 anos, enquanto que,
no tempo de diagndstico entre 2 a 10 anos, prevaléncias menores. A concordancia entre os dois critérios foi
considerada substancial.
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Conclusao: A concordancia substancial entre os critérios IDF e NCEP-ATPIIl sugere a possibilidade de intercambio entre eles. Ademais, os resultados sinalizam
para a necessidade de atengao especial dos servigos para a avaliagdo do perfil metabélico e identificagdo das pessoas vivendo com HIV que possuem alto
risco cardiovascular.

Resumen

Objetivo: Identificar la prevalencia del sindrome metabolico y la concordancia entre los criterios del National Cholesterol Education Program Adult Treatment
Panel Il (NCEP-ATPII) y de la International Diabetes Federation (IDF) en personas que viven con el VIH.

Métodos: Estudio analitico transversal, realizado en cinco servicios especializados en un municipio del interior del estado de Sdo Paulo, de 2014 a 2016, con
340 personas que viven con el VIH. Por medio de entrevistas se recopilaron las variables sociodemograficas y clinicas necesarias para la clasificacion del
sindrome metabdlico mediante los criterios del NCEP-ATPIIl y de la IDF. Para evaluar la concordancia entre los criterios del SM, NCEP-ATPIIl e IDF, se utilizd
la estadistica first-order agreement coefficient. Para verificar la relacion entre el sindrome metabdlico y las variables del estudio, se utilizo la regresion de
Poisson con varianza robusta.

Resultados: La prevalencia del sindrome metabdlico fue del 28,5 % mediante el criterio NCEP-ATPIIl y 39,3 % por la IDF. Las mayores prevalencias se
asociaron al sexo femenino y los grupos de edad a partir de los 50 afios, mientras que hubo prevalencias menores en el tiempo de diagnéstico entre 2y 10
afos. La concordancia entre los dos criterios fue considerada sustancial.

Conclusion: La concordancia sustancial entre los criterios IDF y NCEP-ATPIIl sugiere la posibilidad de intercambio entre ellos. Ademas, los resultados sefialan
la necesidad de una atencion especial de los servicios para evaluar el perfil metabdlico e identificar a las personas que viven con el VIH con alto riesgo

cardiovascular.

Introduction

Advances in combination antiretroviral therapy
(ART) and its universal access have had a major im-
pact on people living with HIV (PLHIV). Patients
with limited prospects began to experience a new
phase of treatment. Adherence to medication has
been the main contributor to the decline in AIDS-
related deaths, increased survival, improved quality
of life, decreased transmission and suppression of vi-
ral activity, thus making it possible to live with HIV
from the perspective of a chronic condition."?

Worldwide, by 2018, it was estimated that about
37.9 million PLHIV and, among those diagnosed,
about 62% are being treated with antiretrovirals
(ARV). In Brazil, there are about 900,000 PLHIV
and according to the Ministry of Health 66% of
these have access to medication.®™

Despite the encouraging possibilities offered by
the use of ART, patients may experience metabolic
changes and specific toxicities linked to the use of this
medication. These metabolic changes often meet the
criteria for identifying the presence of metabolic syn-
drome (MS).© MS is on the rise worldwide and has
been considered a complex entity due to the fact that
it aggregates well-established cardiovascular risk fac-
tors, increasing overall mortality.®) There is evidence
that MS is more prevalent among people living with
HIV than in the general population, which requires

adequate assistance from the health team."¢”
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Since the 1980s, when MS was recognized, initial-
ly called Syndrome X, several criteria have been used
to define it. Currently, the most used criteria national-
ly and internationally among PLHIV are the National
Cholesterol Education Program Adult Treatment
Panel III (NCEP-ATPIII) and the International
Diabetes Federation (IDF). These organizations, de-
spite applying the criteria differently, agree that the ba-
sic components of MS are obesity, insulin resistance,
dyslipidemia and hypertension.®” As there are differ-
ent criteria for the diagnosis of MS, there are also vary-
ing estimates of its prevalence. In a meta-analysis that
analyzed studies on the prevalence of MS in PLHIV,
the results ranged from 17 to 31%.7

Despite the establishment of improved immu-
nity, the prolonged use of this drug therapy may
increase the risk of developing MS in PLHIV, iden-
tifying this problem provides support for the man-
agement of cardiovascular risk in this population.
Given the above, the present study aims to identify
the prevalence of MS and agreement between the
NCEP-ATPIII and IDF criteria in PLHIV.

Methods

This is a cross-sectional analytical study, carried out
in the five specialized care clinics for people living
with HIV in the countryside of Sio Paulo from
October 2014 to October 2016.



Participating in the PLHIV study were users
of services that met the inclusion criteria: being 18
years of age or older; having been on ART for at
least six months; being in clinical-outpatient fol-
low-up at the chosen services. Individuals in con-
finement situations (institutionalized and living in
support homes), pregnant women and with a previ-
ous history of cardiovascular disease were excluded.

To obtain the number of participants, a sam-
ple calculation was performed based on the number
of individuals using ART in each reference service
in the municipality studied in 2014, which totaled
1,920 patients. To calculate the sample size, the fol-
lowing formula was used:

Zo’.(PQ)

n= >

&

n is the sample size, Z is the reduced variable to
a=5%, P=50% and an accuracy level d=5%.
Correction was made for a finite population, which
resulted in 43 in the outpatient clinic in the North,
119 in the Central, 50 in the East, 78 in the West
and 50 in the South district, totaling a sample size
of 340. The sample was non-probalistic and for

convenience. Thus, participants were invited to par-
ticipate as they appeared in the service.

Data were collected through individual inter-
views, with an average duration of 30 minutes, be-
fore or after medical and/or nursing consultations,
in private rooms of the clinic itself. Data collec-
tion was performed by trained and certified staff.
A semi-structured questionnaire designed for study
was used. The questionnaire was submitted to face
and content validation by four researchers, who
assessed it for acceptance of the questioning, easy
understanding, relevance of items, wording clarity,
presence of ambiguities, in addition to suggestions
for changes. There was only qualitative appreciation
regarding the merits of researchers’ opinions, with-
out prior publication to this study.

Sociodemographic  variables and personal
medical history were questioned to the patient.
Abdominal circumference (WC) and blood pres-
sure (BP) were measured after the interview, and
data on ART time, therapeutic regimen and labo-
ratory tests were collected from the medical record.
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Of the exams, those with the closest date of entry
for patients in the study were recorded and exams
performed within a year were discarded.

Systolic blood pressure (SBP) and diastolic
blood pressure (DBP) were assessed using auscul-
tatory technique, recorded on the arm, with an an-
eroid sphygmomanometer, calibrated manometer
and cuff of the appropriate size. The assessment
took place after five minutes at rest, in a sitting po-
sition, the trunk resting on the back of the chair,
legs uncrossed and resting on the floor."”

WC was measured with an inextensible tape
measure, in an orthostatic position, with the sole of
the foot resting on the floor, oriented so that the ab-
domen was relaxed, moving the clothes away from
the measurement region for better measurement
accuracy. The measurement was taken at the mid-
point between the last rib and the iliac crest, at the
end of the expiratory breathing movement.""?

Biochemical measurements carried out in SAE
regarding fasting venous glucose (FVG), High
Density Lipoproteins Cholesterol (HDL-c) and
triglycerides (TG) were performed by enzymatic
method in automated equipment (Rxl Max) in a
central laboratory linked to the municipal secretari-
at with samples of venous serum under fasting guid-
ance for 12 hours.

For the classification of MS, the NCEP-ATP
III and IDF criteria were used. In the reviewed
NCEP-ATP III, participants must have at least
three of the five components: BP (= 130/85 mm/
Hg or use of antihypertensive), WC (2102 cm for
men and 288 cm for women), TG (= 150mg/dl
or use of hypolipidemic agents), FVG (= 100mg/
dl or use of hypoglycemic agent), and/or HDL-c
(<40 mg/dl for men and <50 mg/dl for women or
use of hypolipidemic agents).!?

The IDF criterion assumes the same values for
BP, TG, FVG and HDL-c, it differs only in WC
(women 280 ¢cm and men 290 ¢m)."? According to
the IDF criterion, the presence of alterations in WC
is mandatory, added to two other criteria, and ethnic
parameters must be respected. Since there are no im-
portant studies that establish parameters in Central

and South America, it is recommended to use the
reference of South Asians, already described.>!9
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Thus, the sociodemographic variables studied
were sex (male, female), age group in years (20-
29, 30-39, 40-49, 50-59, 260), education in years
(<8,> 8). The clinical variables studied were time
of diagnosis in years (<1, 2-4.5-10,> 10), time of
ART use in years (<1, 2-4.5-10,> 10), load viral
in copies/ml (> 40, <40), SBP and DBP (mmHg),
WC (cm), TG (mg/dl), FVG (mg/dl), HDL-c (mg/
dl), Hypertension (HP) (yes, no), Diabetes Mellitus
(DM) (yes, no), MS (yes, no), use of antihyperten-
sive drugs (yes, no), use of hypolipidemic (yes, no),
use of hypoglycemic agent (yes, no).

For data analysis, descriptive statistics (mean
and standard deviation) were used for continuous
variables. Student’s t-test for independent samples
was used to compare components of SD (contin-
uous variables) between men and women. To esti-
mate the adjusted Prevalence Ratio, Poisson regres-
sion with robust variance was used. When assessing
the measure of statistical significance, the Wald test
was used. In these analyzes, the software Statistical
Package for Social Science (SPSS), version 22.0 was
used. To assess the agreement between MS, NCEP-
ATPIII and IDF criteria, the AC1 (first-order agree-
ment coeflicient) statistics was used. The AC1 sta-
tistic has advantages over Kappa concordance index,
the resistance with respect to marginal homogeneity
and the prevalence trait, in addition to having the
same interpretation as the Kappa statistic [poor/
without agreement (<0.0), mild (0.0-0.2), reason-
able (0.21-0.40), moderate (0.41-0.60), substantial
(0.61-0.80), or almost perfect (0.81-1, 00)]."> The
software version R version 3.5.1 was used for the
last analyzes mentioned. In all analyzes performed
in the study, a 95% confidence interval and a sig-
nificance level of 0.05 were adopted. The study was
approved by a Research Ethics Committee. PLHIV
who agreed to participate in the study signed an
Informed Consent Form.

Results

Thus, 340 PLHIV taking ART on an outpatient ba-
sis participated in the study. Regarding interview-
ers characterization, it was found that 197 (57.9%)
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were male, with average age of 44.35 + 11.7, rang-
ing from 20 to 75 years. The highest concentration
was in the 40-49 year age group, with 34.1% and
had more than eight years of study (50.9%).

As for clinical variables, it was identified that
53.8% were diagnosed with HIV less than ten years
ago. This same period - less than ten years - was
predominant when the duration of antiretroviral
treatment was assessed, 65% of respondents. Viral
load was predominantly undetectable (<40 copies/
ml), 80.9%. From the DM criteria used, a preva-
lence of 28.5% (NCEP-ATPIII) and 39.3% (IDF)
was obtained).

The variables that maintained an association af-
ter Poisson regression with the highest prevalence
for SD (Table 1) were, according to the IDF crite-
rion, the age range of 50-59 (PR=2.46; CI: 1.17-
5.21) and 60 and older (PR=3.04; CI: 1.43-6.47).
Diagnosis time between 2-4 years (PR=0.33; CI:
0.12-0.88) and 5-10 years (PR=0.40; CI: 0.14-1.10)
represented lower prevalence for the syndrome. In
the NCEP-ATPIII criterion, female figured promi-
nently (PR=1.89; CI: 1.32-2.70) (Table 1).

Regarding the average of the components of MS
assessed by sex (Table 2), values of fasting venous
glucose (p=0.02) and HDL-c (p=0.001) were higher
in women, while SBP was higher in men (p=0.01).

According to the distribution of the preva-
lence of MS components, according to the NCEP-
ATPIII criteria, the altered metabolic components
that reached the highest percentages were HDL-c
(56.1%) and TG (45.5%), followed by BP (40.0%),
WC (32.9%), and FVG (15.5%). In the IDF crite-
rion, WC reached 62.9% of changes in the assessed
PLHIV, following the same percentages as NCEP-
ATPIII in the other components. FVG represent-
ed the least prevalent metabolic alteration in both
criteria.

Regarding the distribution of patients accord-
ing to the number of components of MS, it was
found that according to IDF, 86.7% of participants
have at least one component that characterizes
this metabolic disorder [no component (13.3%),
one (17.6%), two (28.0%), three (22.6%), four
(13.8%), five (4.7%)]. In NCEP-ATPIII, 83.2%

has at least one criterion for MS [no component
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Table 1. Prevalence, prevalence ratio and confidence intervals between the metabolic syndrome in and the study variables, in people

living with HIV (n=340)

NCEP-ATPIII criterion IDF criterion
Variables Prevalence PR P value® Prevalence PR P value’
n(%) (95%Cl) n(%) (95%Cl)

Sex

Male 35(36.1) 1.0 64(47.8) 1.0

Female 62(63.9) 1.89 (1.32-2.70) <0.001 70(52.2) 1.29 (0.99-1.69) 0.057
Age (years)

20-29 33.1) 1.0 7(5.2) 1.0

30-39 14(14.4) 1.90 (0.60-5.99) 0.269 21(15.7) 1.88(0.89-3.97) 0.095

40-49 28(28.9) 1.50 (0.46-4.86) 0.499 43(32.1) 1.81(0.85-3.85) 0.119

50-59 36(37.1) 2.9(0.91-9.27) 0.070 42(31.3) 2.46 (1.17-5.21) 0.018

60 and older 16(16.5) 9.8(0.88-9.13) 0.810 21(15.7) 3.04 (1.43-6.47) 0.004
Education (years)

<8 60(61.9) 1.0 79(59.0) 1.0

>8 37(38.1) 1.09 (0.78-1.53) 0.581 55(41.0) 1.16 (0.88-1.52) 0.278
Diagnostic time (years)

<1 5(5.1) 1.0 17(12.7) 1.0

2-4 99.3) 0.57 (0.12-2.65) 0.482 14(10.4) 0.33(0.12-0.88) 0.027

5-10 18(18.6) 0.62 (0.15-2.46) 0.497 25(18.7) 0.33(0.13-0.88) 0.027

>10 65(67.0) 1.05 (0.26-4.22) 0.936 78(58.2) 0.40 (0.14-1.10) 0.780
ART time

<1 8(8.3) 1.0 22(16.4) 1.0

2-4 14(14.4) 1.85(0.58-5.92) 0.296 19(14.2) 1.74(0.72-4.18) 0.214

5-10 27(27.8) 2.34(0.81-6.77) 0.116 32(23.9) 2.00(0.83-4.83) 0.120

>10 48(49.5) 1.84 (0.63-5.36) 0.262 61(45.5) 2.14 (0.85-5.41) 0.106
Viral load (copies/ml)

<40 85(87.6) 1.0 112(83.6) 1.0

>40 12(12.4) 1.59(0.93-2.72) 0.088 22(16.4) 1.17 (0.80-1.71) 0.405

NCEP-ATPIII - National Cholesterol Education Program Adult Treatment Panel III; IDF - International Diabetes Federation; PR - Prevalence Ratio; Cl - Confidence Interval; : Wald test; ART - antiretroviral therapy

Table 2. Metabolic syndrome components in people living with
HIV, according to sex (n=340)

Mean + SD Mean + SD
MS components P value *
Male (n=197) Female (n=143)

Waist circumference 89.5+13.06 88.9+18.71 0.76
Fasting venous glycemia 84.5+26.40 96.7+57.96 0.02
Triglyceride 187.7£208.15  154.6+113.36 0.06
HDL-c 42.0£13.76 47.7+16.81 <0.001
Systolic Blood Pressure 119.1+14.46 115.0+15.96 0.01
Diastolic Blood Pressure 78.3+9.47 76.8+12.62 0.25

SD=Standard Deviation; *: Student’s t; HDL-c: High Density Lipoproteins Cholesterol

(16.8%), one (23.3%), two (31.5%), three (17.6%)
%), four (7.0%), five (3.8%)].

Analysis of the agreement between the criteria
for assessment of MS, IDF and NCEP-ATIII, ob-
tained a WC coeflicient=0.7493 (p <0.0001), con-
sidering the agreement as substantial (Table 3).

Discussion

The results of this study show a high prevalence of
MS in PLHIV and an association with females and

Table 3. Agreement between the National Cholesterol
Education Program Adult Treatment Panel Ill (NCEP-ATPIII) and
the International Diabetes Federation (IDF) criteria for metabolic
syndrome in people living with HIV (n=340)

Criterion IDF (-) IDF (+) Total
NCEP-ATPIII (-) 201 42 243
NCEP-ATPIIl (+) 05 92 97

Total 206 134 340

Agreement AC1 EP p*
NCEP-ATPIIl vs IDF 0.74 0.0356 <;0.0001

(-): absence of metabolic syndrome; (+): presence of metabolic syndrome; AC1: first-order agreement
coefficient); EP: Standard error; p *: <0.05; vs: versus

age groups from 50 years old. The lowest prevalence
was associated with the time of diagnosis between 2
and 10 years. There was substantial agreement be-
tween the IDF and NCEP-ATPIII criteria.

The study enabled the identification of the prev-
alence and agreement of criteria for MS, contribut-
ing to the reflection on the need to assess the syn-
drome components during PLHIV treatment. In
addition to considering MS as a clinical tool in the
recognition of individuals most vulnerable to the
occurrence of cardiovascular diseases. Furthermore,
the study contributes to the development of scien-
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tific knowledge and to the debate on the needs of
multidisciplinary care for this population as well
as the role of nurses in cardiometabolic assessment
from primary to tertiary care.

MS has received increasing attention both for
the impact of each of its diagnostic components
and for adding cardiovascular risk factors."® In this
context, several risk factors for the development of
MS have been identified, but there is great hetero-
geneity in the results of the studies. This fact is asso-
ciated with the variety of criteria used to assess MS
and the sociodemographic, behavioral and clinical
conditions of the investigated populations.

The high prevalence found in the present study
among PLHIV using ART, corroborates the find-
ings of a meta-analysis that investigated 65 publica-
tions on MS in PLHIV in the European, American,
Asian, and African continents.”” The study found
that a third of the population worldwide living
with HIV has MS.® In research carried out in the
African continent, there was a prevalence between
7.8-50.3%, by the IDF criterion, and 7.2-61.6%
by the NCEP-ATPIII criterion."”""” The substan-
tial agreement between the IDF and NCEP-ATPIII
criteria of our findings supports what has been
shown in literature in studies with PLHIV and oth-
er groups.”'?2V The result of this agreement implies
that these criteria can classify the same individual
with MS, which can be justified by the use of four
metabolic components with the same reference pa-
rameter. The divergence of the criteria is in WC,
which has a different cutoff point, in IDEF, is smaller
compared to that of NCEP-ATPIIIL. Another differ-
ence is that WC is a mandatory element in IDF for
the syndrome classification.

The components of MS usually vary in their
rates of occurrence. In this study, about 80% of
PLHIV have at least one altered component. Lipid
alterations and WC are among the metabolic com-
ponents that are most prevalent altered, considering
the different criteria used.®?? In international re-
search, these components are among the first risk
factors for the development of MS."” The high
number of components is also a worrying factor as
it increases the risk of cardiovascular diseases.” It is
interesting to highlight in our study that, despite

m Acta Paul Enferm. 2021; 34:eAPE00625.

the differences between men and women found
in some metabolic components, the averages are
within the normal parameters of the responsible
Brazilian societies.?>?¥

In addition, there was an association between
MS and women living with HIV, which can be at-
tributed to the difference in the social role they take
on, with the double work shift, which negatively
influences quality of life and affects eating hab-
its and in the practice of physical activity.?17:»29
Furthermore, physiological factors such as the loss
of the protective effect of female hormones with the
onset of menopause are also important factors that

0172526 Ty this perspective,

reflect sex and age issues.
the prevalence of MS increases with age.”'” Other
studies carried out in the same region of Brazil show
that women with HIV also have a higher abnor-
mal redistribution of body fat (lipodystrophy) and
a higher frequency of cases of abdominal obesity,
when compared to men with HIV.#”?® The same
authors, although they consider the reasons for sex-
ual difference in metabolic responses to be uncer-
tain, reinforce the hormonal contribution, either by
polymorphism in the estrogen receptor gene or by
the body’s response to the release of growth hor-
mone.?”?)

However, the result of the prevalence of MS
among those who had a diagnosis time of 2 to 10
years for HIV can be justified by the fact that this
classification is among the minority of respondents
and, most have more than 10 years of HIV diagno-
sis (45.5%).

Part of the associations observed between viral
load and time of diagnosis, can be explained by
mechanisms of immune dysfunction and chronic
inflammation caused by HIV infection, older age
and drug-related toxicity secondary to prolonged
use, especially protease inhibitors.”?3 It is worth
mentioning that HIV infection itself acts as a cat-
alyst for lipid changes. The increase in inflamma-
tion caused by the presence of the virus, through
the secretion of inflammatory cytokines, damages
TCD4 + cells.®3?

Given the above, in the context of PLHIV, met-
abolic changes can be attributed not only to the use
of different diagnostic criteria, but to the time of ex-



posure to ART, time of HIV infection, ethnic char-
acteristics, family history (genetic contribution),
environmental factors, in addition to eating habits
and lifestyle before and after treatment.”’

The information generated shows the most used
criteria for the MS classification, the agreement
between them, the sociodemographic and clinical
factors that can be associated with the syndrome, in
addition to the metabolic components that are fre-
quently altered in PLHIV. Consequently, the data
obtained in this study may support the establish-
ment of care protocols with measures aimed at the
identification, prevention, treatment and control
of MS in this population. Thus, it is necessary to
develop educational and therapeutic strategies and
programs with a focus on promoting healthy hab-
its. In addition to conducting longitudinal studies
that investigate the behavior of metabolic changes
in PLHIV and intervention studies that measure
the effect of strategies on improving these changes.

It is noteworthy as a limitation that the study
design did not allow to know how long ago the in-
dividuals had presented the criteria for MS and that
it was due to drug treatment or before it. Moreover,
the lack of information on cumulative exposure of
patients to each ARV medication and the diversity
of their clinical and therapeutic history stands out.

Recognizing the associated risk factors and as-
sessment of the metabolic profile become necessary,
since they enable the identification of those with
high cardiovascular risk, playing an important role
as a marker of metabolic disorders, in order to treat
them more quickly, in addition to highlighting the
importance of interventions in adopting a healthy
lifestyle. In this context, nurses also have a funda-
mental role with the health team to develop educa-
tional strategies that favor health promotion.

Conclusion

Thus, based on the results presented, it was found
that the prevalence of MS in PLHIV was high by
both criteria, more especially by IDFE. The highest
prevalence of SD was associated with females, and
age groups from 50 years old, while, at the time of
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diagnosis between 2 and 10 years, the prevalence
was lower. There was substantial agreement between
IDF and NCEP-ATPIII criteria, which implies that
these criteria can classify the same individual with
MS and thus, there is a possibility of interchange
between them.
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