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ABSTRACT
Objective: to identify the prevalence of the Metabolic Syndrome and its components in people with Type 2 Diabetes Mellitus.

Method: cross-sectional study with 201 people enrolled and monitored in Health Units. Sociodemographic, anthropometric, clinical
variables and those related to the Metabolic Syndrome were investigated. The data collection was carried out at the Basic Health Units,
during the nursing consultation.

Results: the prevalence of the Metabolic Syndrome was 46.3%, significantly associated with the female gender (p=0.001) and overweight
people (p=0.001). When the components of the syndrome were analyzed in isolation, the waist circumference, fasting glycemia, triglycerides
and blood pressure were 62.0%, 58.5%, 55.8% and 49.8% , respectively. And the HDL rate was low, in 47.3%.

Conclusion: having 46.3% of those investigated with the Metabolic Syndrome, special attention should be paid to women and overweight
individuals, since in addition to presenting significantly higher percentages of Metabolic Syndrome, they have also presented changes in
the main components.

DESCRIPTORS: Syndrome X metabolic. Type 2 Diabetes Mellitus. Chronic disease. Adult’s health. Nursing. Clinical markers. Primary
health care.

PREVALENCIA DA SINDROME METABOLICA E DE SEUS COMPONENTES
EM PESSOAS COM DIABETES MELLITUS TIPO 2

RESUMO
Objetivo: identificar a prevaléncia da Sindrome Metabdlica e seus componentes em pessoas com Diabetes Mellitus tipo 2.

Meétodo: estudo transversal com 201 pessoas cadastradas e acompanhadas em Unidades de Satde. Foram investigadas variaveis
sociodemogréficas, antropométricas, clinicas e as relacionadas a Sindrome Metabolica. A coleta de dados foi realizada nas Unidades Bésicas
de Saude, durante a consulta de enfermagem.

Resultados: a prevaléncia da Sindrome Metabdlica de 46,3%, significativamente associada ao sexo feminino (p=0,001) e as pessoas com
excesso de peso (p=0,001). Quando os componentes da sindrome foram analisados de forma isolada, as taxas de circunferéncia da cintura,
glicemia de jejum, triglicerideos e pressao arterial, se mostraram elevados em 62,0%, 58,5%, 55,8% e 49,8%, respectivamente. J4 a taxa de
HDL se mostrou baixa em 47,3%.

Conclusio: com 46,3% dos investigados apresentando Sindrome Metabdlica, atengao especial deve ser dada as mulheres e pessoas com
excesso de peso, pois além de apresentarem percentuais significativamente maiores de Sindrome Metabdlica, também apresentaram
alteragdes nos principais componentes.

DESCRITORES: Sindrome X metabolica. Diabetes Mellitus Tipo 2. Doenga cronica. Satide do adulto. Enfermagem. Marcadores clinicos.
Atengdo primdria a satude.
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PREVALENCIA DEL SINDROME METABOLICO Y SUS COMPONENTES EN
PERSONAS CON DIABETES MELLITUS TIPO 2

RESUMEN
Objetivo: identificar la prevalencia del Sindrome Metabdlico y sus componentes en personas con Diabetes Mellitus tipo 2.

Meétodo: estudio transversal con 201 personas registradas y acompanadas en Unidades de Salud. Fueron investigadas las variables socio-
demogrificas, antropométricas, clinicas y las relacionadas con el Sindrome Metabolico. La recoleccion de datos fue realizada en las Unidades
Basicas de Salud durante la consulta de enfermeria.

Resultados: la prevalencia del Sindrome Metabdlico de 46,3% es significativamente asociado con el sexo femenino (p=0,001) y las personas
con exceso de peso (p=0,001). Cuando los componentes del sindrome fueron analizados de forma aislada, las tasas de circunferencia de
la cintura, glicemia de ayuno, triglicéridos y presion arterial se mostraron elevadas en 62,0%, 58,5%, 55,8% y 49,8%, respectivamente. Sin
embargo, la tasa de HDL se mostré baja, con un 47,3%.

Conclusién: con el 46,3% de los investigados presentando el Sindrome Metabdélico, debe darse una atencién especial para las mujeres
y personas con exceso de peso porque ademas de presentar porcentajes significativamente mayores del Sindrome Metabdlico, también
presentaron alteraciones en los principales componentes.

DESCRIPTORES: Sindrome metabdlico. Diabetes Mellitus Tipo 2. Enfermedad crénica. Salud del adulto. Enfermerias. Marcadores clinicos.

Atencion primaria para la salud.

INTRODUCTION

The metabolic syndrome (MS) can be de-
fined as a complex set of metabolic disorders, fol-
lowed by a high risk for the development of Type
2 Diabetes Mellitus (T2DM) and cardiovascular
diseases (CVD), characterized by hyperglycemia,
hypertension, elevated levels of triglycerides (TG),
decreased values of high density cholesterol (HDL-
¢), in addition to abdominal obesity. Its prevalence
already reaches about a quarter of the world’s adult
population and it is responsible for increasing twice
the risk of death and up to five times the risk for
developing T2DM.'?

Studies conducted in South America have
demonstrated high prevalence values ranging
from 12.3% to 44.6%, depending on the diagnostic
criteria used. Particularly for Brazil, a prevalence
study conducted in a Northeast state showed that
the MS was present in 50.7% of adults with T2DM,
causing inestimable economic and social dam-
ages, due to the aggregation of factors and cardio
metabolic irregularities.*® In this context, the ge-
netic predisposition, insulin resistance, abdominal
obesity, physical inactivity, an inadequate diet, the
presence of pro-inflammatory conditions and hor-
monal changes make up the list of possible causes
related to the appearance of the MS; there is also a
direct relationship with the different ethical groups
around the world.!

For the diagnosis of MS according to the
International Diabetes Federation (IDF) criterion,
the individual must have a high abdominal cir-
cumference, added of at least two of the following
components: TG2150mg/dL; HDL-c<40mg/dL
(men) ou <50mg/dL (women); Blood pressure
(BP)>130/85mmHg or the use of antihypertensive

drugs; and, Fasting glycaemia (FG)>100mg/dL or
previous diagnosis of T2DM.*

Taking into consideration the magnitude
of the MS and the potential problems that it can
cause, it is noticeable that the most diverse popu-
lations should be investigated, be they children,
adolescents, adults and/or the elderly. However,
one of the groups that stand out is the people with
T2DM. Diabetes not only affects more than 400
million people worldwide, being 14.3 million of
them in Brazil, but also, it is timid in scientific pro-
ductions that aim to identify the prevalence of the
MS in this population, especially when it comes to
investigations carried out in the Brazilian northeast,
especially involving nursing.” In addition, there is
no consensus regarding the diagnostic criteria used
to identify the presence of the MS.

In this direction, epidemiological studies
should be encouraged to fill the gaps in the knowl-
edge of the scenarios in which the MS is located, in
the coexistence with other diseases, such as T2DM,
aiming at the construction of interventions based on
interdisciplinary programs that stimulate the life-
style change, contributing to reduce the incidence of
complications attributed to these pathologies. Thus,
the objective of this investigation was to identify the
prevalence of the MS and its components in people
with T2DM, using the IDF criteria.

METHOD

Cross-sectional study, developed in 17 Basic
Health Units (BHU) in the city of Floriano, Piaui.
The study population was composed of people di-
agnosed with T2DM, registered and monitored at
the units, from August 2014 to April 2015.
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In the estimated period, 1,124 people with
T2DM, older than 18 years old were monitored at
the city’s BHU. Thus, initially, more than 500 indi-
viduals with T2DM were recruited to participate in
the study. To be included in the study, participants
should be at least 18 years old, diagnosed with
T2DM, and treated with oral antidiabetic agents
for at least six months. Patients in combined use of
oral antidiabetics and insulin, pregnant women and
hospitalized patients were excluded from the study,
since these conditions would bring changes in the
metabolic rates of the participants analyzed. Thus,
after applying the established criteria, 412 people
were selected.

However, during the data collection, only
201 people attended the pre-established days and
times. Even so, the sample was representative for
the researched population. It should be highlighted
that after the collection of the blood samples, some
samples were insufficient for the analysis of the
metabolic parameters, requiring a second collection.
However, some participants refused to cooperate
with this phase, causing some “missings” in the
final sample.

It was used a form to collect the sociodemo-
graphic data (age, gender, marital and labor status,
economic class, among others), anthropometric and
clinical (height, weight, nutritional status, exercise,
tobacco use and alcohol consumption) and referring
to the analysis of the MS, namely waist circumfer-
ence (WC), BP, TG, HDL-c and FG.

For the MS classification, according to the
IDF criteria, the study participants should have at
least two additional components to elevated WC
(290 cm for men and =80 cm for women), namely:
BP (=130/85 mm/Hg or use of antihypertensive);
HDL-c (<40mg/dl for men and <50mg/dL for
women); TG (2150mg/ dl) and/ or fasting glycaemia
FG (2100mg/ dl or previous diagnosis for T2DM?2).6
For the uptake of the biochemical samples of TG,
FG and HDL-c, the study participants underwent
a 12-hour food fasting. The data were categorized
as “normal”, “high” or “decreased” .

The data collection occurred during nursing
consultations to patients with T2DM in the BHUs.
All steps of the data collection were performed by
previously qualified nursing students and nurses,
aiming to ensure a good quality in the operation-
alization and standardization of the data collected.
After explaining the objectives of the study, the
participants were clarified about the possible risks
and benefits of the research, as well as the need for
laboratory tests.

The anthropometric data (weight and height)
were assessed only once, with some care measures.
The weight was obtained having the participants
barefoot and in light clothes, through the use of a
digital portable scale with capacity for 150kg and
an accuracy of 0.1kg. The height was verified with
the use of a tape measure with scale of 0.5cm. In
order to ensure the accuracy of the measure, the
respondents were instructed to stand erect and im-
mobile, having their hands flat on their thighs and
their heads adjusted to the Frankfurt plane. The
nutritional status of the participants was calculated
using the Body Mass Index (BMI), defined as the
ratio between weight (kg) and square of height (m).
Were considered overweight the participants with
values between 25.0 and 29.9kg/m?; and obese those
with BMI > 30 kg/m?2.57

the information on tobacco and alcohol use was
self-reported. Regarding tobacco, the participants
who reported using the drug were considered smok-
ers and classified as daily smokers (who smoke at least
one cigarette per day) or occasional smokers. As for
the alcohol consumption, the Single Question Alcohol
Screening Test was used. In turn, the participants
classified as sedentary were those who practiced
physical activities for a time inferior than 150 minutes
per week.” To measure the BP, the Tycos® sphygmo-
manometers and WelchAllyn® cuffs of different sizes
were used, with a rubber width corresponding to 40%
of the arm circumference and the length involving at
least 80%. Littmann®’s binaural stethoscopes were
used for the auscultatory technique. Three measure-
ments were taken, with a minimum interval of one
minute between each, and the mean of the last two
measurements was counted as the BP value.>”

The values obtained were inserted in a spread-
sheet in Excel®, version 2010, and then exported for
analysis in the free statistical software Epi-Info®,
version 3.5.3. Initially, measures of central tendency
were calculated. In the analysis of the normality of
the variables, the Bartlett’s test was adopted. Based
on this information, parametric tests (T Test) or non-
parametric tests (Kruskal-Wallis” Test) were used. In
the association of the proportions of the variables,
the Chi-square test and Fisher’s exact test were used
in the case of 2x2 tables. In all the analyzes, a 95%
confidence interval and significance level of 0.05
were adopted.

The research was submitted and approved by
the Research Ethics Committee with Human Beings
of the Federal University of Piaui under the opinion
No. 485.420/2013 and CAAE: 07054412.6.0000.5214.
Only after the consent of the interviewee and signing
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of the Free and Informed Consent Term (FICT), the
collection of the data began, respecting all the ethical
precepts established in the Resolution No. 466/12.

RESULTS

Of the 201 participants investigated with
T2DM, women (72.6 %) and people with low school-
ing (29.4% illiterate/incomplete elementary school)
prevailed, with an average of 4.7 years of study (SD
+4.34). The age ranged from 19 to 96 years old, with
anaverage of 63.1 years old (SD £ 12.5). People who
self-referred brown-skinned (68.7 %) were predomi-
nant; followed by retired (50.7%), having as main
income their own retirement pension(44.5%); in a
stable union (50.2%); followers of some religion
(95.0%); who did not use alcohol (87.6%) or tobacco
(89.1%); overweight (71.6%); and, sedentary (71.1%).

Regarding the distribution of the prevalence
of the MS components, Table 1 shows that 62.0% of
the participants had a high WC (a component con-
sidered a prerequisite for the diagnosis of the syn-
drome according to the IDF). The prevalence of the
MS detected in the present population was 46.3%.

Table 1 - Distribution of the prevalence of the
metabolic syndrome components according to the

International Diabetes Federation. Floriano, PI,
Brazil, 2015.(n=201)

Variables n* %
Waist circumference (n=200)
Normal 76 38.0
High 124 62.0
Fasting glycaemia (n=164)
Normal 68 41.5
High 96 58.5
HDL-ct(n=148)
Normal 78 52.7
Reduced 70 47.3
Triglycerides (n=165)
Normal 73 442
High 92 55.8
Blood pressure (n=201)
Normal 101 50.2
High 100 49.8

*n: sample; tTHDL-c: High density lipoprotein-cholesterol

Table 2 shows an association between the MS
and the sociodemographic, anthropometric and
clinical variables. It is possible to identify that the
female gender (p=0.001) and the overweight indi-
viduals (p=0.001) presented significantly higher
percentages of MS.

Table 2 - Association of the metabolic syndrome
with sociodemographic, anthropometric and
clinical variables. Floriano, PI, Brazil, 2015 (n=201)

Metabolic syndrome

Variables Yes No
n” % n % P

Gender 0.001t
Female 79 541 67 459
Male 14 255 41 745
Race/Ethnicity 0.835t
White 9 409 13 591
Black 20 488 21 512
Brown-skinned 64 464 74 53.6
Marital status 0.363t
Married/stable union 45 446 56 554
Single, widowed or divorced 48 48.0 52 52.0
Labor status 0.905t
Has ajob (formal/informal) 15 429 20 57.1
Retired 48 471 54 529
Unemployed/working at 30 469 34 53.1
home
Schooling 0.901t
Illiterate 28 475 31 525
Elementary school 50 46.7 57 53.3
High school/Higher 15 429 20 571
education
Religion 0.5291
Has a religion 88 46.1 103 53.9
Does not have a religion 5 50.0 5 500
BMI 0.001%
Eutrophic 3 53 54 947
Overweight 51 654 27 34.6
Obesity 39 59.1 27 409
Smoking 0.381%
Yes 9 409 13 591
No 84 469 95 53.1
Alcohol use 0.093t
Yes 8 320 17 68.0
No 85 483 91 51.7
Sedentary lifestyle 0.417t
Yes 28 483 30 51.7
No 65 455 78 54.5

*n: sample; tFisher’s exact test applied.

Each of the five components of the MS was also
associated with sociodemographic, anthropometric
and clinical variables. High waist circumference was
present in higher percentages in women (p=0.001)
and in those with overweight/obesity (p=0.001).
Increased TG levels were associated with the fe-
male gender (p=0.002) and smokers (p=0.041). The
HDL-c was reduced in women (p=0.006) and obese
participants (p=0.029). The altered fasting venous
glucose was associated with participants who used
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alcohol (p=0.043). The high blood pressure was
statistically associated with participants with low
schooling level (p=0.005), those who were over-
weight (p=0.005) and smokers (p=0.021).

DISCUSSION

The prevalence found of the MS in the pres-
ent investigation was 46.3%. The search for studies
that also used the IDF criteria to identify the MS in
Brazilians revealed different percentages, varying
from 35.7% to 43.2%.%° When comparing these find-
ings with international research,'*'*it is verified that
the prevalence found in Brazil are slightly higher.

However, the literature is not unanimous, and
different results are directly associated with cultural
habits and ethnic characteristics of research sites.
Studies conducted in Mexico, United States, Co-
lombia, Hungary, Iran, Brazil, and Ghana showed
a prevalence rate of 68.7%, 51%, 41%, 38%, 34.6%,
and 32%. 29.2%, respectively.">?!

It should be emphasized that due to the mul-
ticultural characteristics and the demographic and
epidemiological variability of the Brazilian popula-
tion, it is difficult to generalize the national results.
What can be highlighted is that Brazilian studies
involving the prevalence of the MS in patients with
T2DM using the IDF criteria are still timid, making
it impossible to greater results comparison.

In this research, the female predominance was
observed. This fact may be related, in particular, to
women’s increased concern about health, as well
as the low attendance of men to primary health
care services, which reflects on the development of
chronic complications of diseases, especially T2DM,
in overloading of secondary and tertiary care, and
raising costs to the public finances and the health
system.”? However, this study found that the MS
was significantly higher in women (p=0.001), cor-
roborating the findings in the literature."?*

A study developed in Southeastern Brazil,
aimed at identifying the MS in people with diabetes
residing in the urban and rural areas of the city of
Coimbra, Minas Gerais, revealed that the female
public is three times more prone to the syndrome
than men.* This fact may be justified, since women
present greater alterations in waist circumference
(factor conditioning for the MS), either by their own
physiology and deposition of localized fat, or by the
inadequacy of eating habits and sedentary lifestyle.!

As to age, studies that investigated the MS in
different populations showed that the prevalence of
this syndrome is more present in people older than

50 years old, in line with the current survey.#*%

Cognitive and functional changes, which
progress with the advancement of the years, inter-
fere in the ability to understand information about
the disease, generating a deficit in self-care.»*?!
Another possible factor that predisposes the ap-
pearance of the MS is the low schooling.’” In this
investigation, there was a low level of schooling
among the participants, with the average study
time being 4.7 years. This data negatively implies
knowledge about T2DM and the MS, resulting in
an accumulation of risk factors and disorders that
progress to future disabilities or death.

Although always remembered during nurs-
ing consultations and actions dedicated to health
promotion, the overweight and sedentarism (two
important risk factors for the development and
poor metabolic control of T2DM), were present in
an expressive way in the studied population.

In this study, the overweight was statistically
associated with the appearance of the MS (p=0.001).
Corroborating this data, Brazilian researchers, in a
study of the prevalence of the MS in people with
diabetes, revealed that 80.6% of people with the
syndrome were overweight.?

As for sedentarism, a research developed in
the state of Sao Paulo sought the relationship be-
tween the MS and the practice of physical activity,
revealing that the greater the sedentary lifestyle,
the greater the chances for the appearance of the
MS. Also, the researchers also showed that sed-
entary individuals with one or more components
of MS present associated chronic diseases, such as
hypercholesterolemia and diabetes.” It is worth to
consider that sedentarism, overweight and obesity
are conditions that potentiate cardio metabolic al-
terations and promote the increase of the WC, a
factor that determines the appearance of the MS,
according to the IDF.>*>%

The high values in this study for WC (62.0%)
and FG (58.5%) were much above the mean val-
ues (48.67% and 19.8%, respectively) found in
other prevalence investigations that addressed
the theme.?*'” Regarding the TG values, 55.8% of
the participants presented high numbers of this
marker, disagreeing with the percentages of other
surveys.”> In the United States, a country with a
high number of obese individuals, a high prevalence
of abdominal obesity is reported in a study that
investigated the occurrence of the MS.'* In Brazil,
the values of abdominal obesity are increasing,
and it is related to the evident socio-demographic
transformations that the country faces.
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Regarding HDL-c, this was, in isolation, the
most prevalent component of the MS in different stud-
ies conducted in Latin America. Authors report that
controlled levels of HDL-c are more evident when pa-
tients with T2DM have a better glycemic control.»**14%
Furthermore, it is considered more difficult to obtain
good HDL-Clevels in patients over 45 years old, since,
in order to reach the control of this type of cholesterol,
itis necessary, in addition to attitudes towards regular
physical exercise and healthy eating, a hormonal and
cardio metabolic symmetry.'*%

Another factor to be considered regarding the
increment in the diagnosis of the MSis the BP elevation
or even the presence of systemic arterial hypertension,
present in 49.8% and 70.8% of the studied sample,
respectively. In a systematic review of the literature,
which aimed to identify the prevalence of the MS ac-
cording to available criteria, the authors found that the
weighted mean prevalence of hypertension was 52.5%,
which is below the values found in this study. Some
authors argue that when individuals with T2DM have
hypertension and the MS, they have a high chance of
severe cardiovascular complications.'*

These findings are important when consid-
ering that hypertension is the main comorbidity
associated with T2DM, since, in general, it is rec-
ommended to intensify the blood pressure con-
trol, mainly through the use of antihypertensive
medications, which have a positive impact on the
metabolic control, besides, of course, the lifestyle
changes for this population, minimizing the pos-
sibility of appearance of coronary diseases. Once
this and/or other comorbidity is identified, health
professionals should provide care that includes
the different components for the diagnosis of the
MS, concentrating effective intervention measures
against the mismatch caused by the syndrome.*

Likewise, measures to encourage the abandon-
ment of cigarette and alcohol use should be imple-
mented, since in addition to the known aggravations,
these drugs also increase the chance of developing
the MS, since they increase the concentration of ab-
dominal fat, reducing the insulin sensitivity and rais-
ing glycemic levels, exemplified by the participants
of this study, who, in turn, presented significant
alterations in the metabolic variables investigated.
Finally, the real need to develop and institutional-
ize actions that promote the health of these patients
deserves to be highlighted. Thus, when taking into
account that promoting health is to empower in-
dividuals to become responsible and autonomous
regarding their own health, the authors of this study
believe that health education can be a valuable tool

for this purpose, especially for the nursing profes-
sional, having in the nature of their work a link
between the person with the chronic disease, their
family and the health service, having the challenge
of assisting and managing care for the modification
of the lifestyle or even of the illness itself.*!

It is known that the MS can be identified daily
in the different scenarios of nurses’ performance,
mainly in the basic health care, which is reoriented
and operationalized by the Family Health Strategy.
Nurses have a vast and robust body of scientific
knowledge that is being strengthened every day.

Knowing the MS, its diagnostic criteria and
its components, as well as the protocols of care for
patients with T2DM and the nursing work tools are
of paramount importance, since it is sought and the
common goal is to improve the quality of life of
people with chronic diseases.

At the same time, this research has as an ad-
vance for the qualification of the nursing care, the
orientation for the creation of new diagnoses, as
well as the construction for new factors arranged
in nursing taxonomies with mention to the MS. In
addition, the individualization of the markers for the
MS brings evidence regarding the risk of developing
CVD and serves as a subsidy for the establishment
of robust interventions aimed at the empowerment
of this population.

The limitations of this investigation can be
portrayed because it is a cross-sectional study and
because it used only the IDF criteria for the detec-
tion of the MS. In addition, for some variables, the
sample size was reduced, since some participants
refused to participate in the blood collection.

CONCLUSION

The prevalence of the MS in the diabetic popula-
tion studied was high (46.3%). It is worth emphasizing
that this number may increase, since 62.0% of them
already have the initial component of the MS, which
is the change in the WC. Particular attention should
be paid to women and overweight individuals, since
in addition to presenting significantly higher per-
centages of the MS, they have also presented major
changes in the main components, such as the WC,
triglycerides, HDL-c, and blood pressure.

It should be emphasized that studies on the
prevalence of the MS should be carried out with
different publics, using other diagnostic criteria,
with larger samples and different methodological
designs. Thus, the Brazilian scientific community
will have increasingly robust data, which will be
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able to faithfully portray the problem of the MS in
the country and other populations.
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