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Abstract: This research aims at evaluating prevalence and factors associated with metabolic syndrome
(MS) in primary health care (PHC) nursing professionals. A multicenter, population-based and
cross-sectional study was conducted in a team-tested sample of 1125 PHC nurses in the state of
Bahia, Brazil. Sociodemographic, labor, lifestyle and human biology variables were investigated by
mean of anamnesis. MS was evaluated according to the criteria of the first Brazilian Guideline for
Metabolic Syndrome, which fully adopts the criteria of the National Cholesterol Education Program’s
Adult Treatment Panel III. MS-associated factors were tested by using robust Poisson Regression.
The prevalence of MS found was 24.4%; low High Density Lipoprotein (HDL) cholesterol was the most
prevalent component of the syndrome. In the multivariate analysis, physical inactivity (PR = 1.25,
95% CI = 1.02-1.53), alcohol use (PR = 1.84, 95% CI = 1.22-2.77), acanthosis nigricans (PR = 3.23, 95%
CI = 2.65-3.92), burnout syndrome (PR = 1.45, 95% CI = 1.17-1.81), (PR = 1.37, 95% CI = 1.12-1.69),
working as a nursing technician (PR = 1.43, 95% CI = 1.14-1.80), were associated to MS. It was
found that the prevalence of MS was high, which evidences the need for interventions in the PHC
environment, improvement of working conditions, monitoring of worker safety and health, diet
programs and physical activity.

Keywords: metabolic syndrome; nursing; primary health care; work

1. Introduction

After the Industrial Revolution, massive transformations imposed on society established certain
morbidity and mortality profiles. Because of a mismatch among biological factors, which selected
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energy-saving individuals with sedentary habits due to technological development, there was an
imbalance between consumption and energy expenditure, which, eventually, ended up increasing
metabolic diseases around the world [1].

In this context, we highlight metabolic syndrome (MS), which is a clinical condition with several
cardiovascular risk factors. Due to its risks, this syndrome has been increasingly investigated.
The syndrome presents a two-fold increased risk for cardiovascular diseases and one-and-a-half times
greater risk for all-cause mortality [2]. Although the syndrome etiology is not fully elucidated, it
is defined by the combination of at least three of the following five parameters: abdominal obesity,
triglycerides, High Density Lipoprotein (HDL) cholesterol, blood pressure, and fasting blood glucose in
accordance with the National Cholesterol Education Program’s Adult Treatment Panel IIT (NCEP-ATP
III) [3]. Several factors are pointed out as increasing exposure to MS: polycystic ovary syndrome [4],
periodontitis [5], burnout syndrome [6], acanthosis nigricans [7], working conditions [8].

Consistent scientific evidence has not yet been established to prove the direct relationship between
MS and labor activity. However, it is assumed that working conditions can develop this syndrome
due to what workers are submitted and exposed to, namely: erroneous nutritional habits caused by
irregular eating schedules, night and shift work, lack of time for leisure and caring of one’s own health,
among others [9].

Regarding primary health care (PHC), the impact of working conditions on nursing teams and
other professionals can be a source of illness by placing workers in environments without infrastructure,
low salaries, precarious ties, care service overload, absenteeism, presenteism, among others. Thus,
these professionals experience a progressive wear that compromises their health and the quality of
care provided.

In the specialized literature, no scientific investigations were proposed to elucidate MS occurrence
in the referred population. This research aims at evaluating prevalence and factors associated with
metabolic syndrome (MS) in primary health care (PHC) nursing professionals in the state of Bahia, Brazil.

2. Materials and Methods

2.1. Study Design, Site and Sample

This is a cross-sectional and exploratory study, based on data from a multicenter population-based
epidemiological survey, including a representative sample of PHC nursing professionals from Bahia
state, Brazil, selected by cluster-based sampling and stratified by mesoregions.

The state of Bahia consists of 417 municipalities, organized in seven mesoregions, namely: Western
Mesoregion (24); Sao Francisco Valley Mesoregion (27); Central Northern Mesoregion (80); Northern
Mesoregion (60); Metropolitan Mesoregion of Salvador (38); Central Southern Mesoregion (118) and
South Mesoregion (70) (Figure 1) [10].

Ten percent of the municipalities (cluster-based) of each stratum (mesoregion) were drawn using
the program Microsoft Office Excel version 2010, totaling 43 municipalities. We included all PHC
nursing professionals of the conglomerates drawn, totaling 1195 individuals (Figure 2).

Epi Info 7.0 (Centers for Disease Control and Prevention, Atlanta, GA, USA) was used to calculate
the sample size. Since no studies were found to indicate the MS rate in the exposed and unexposed
group, a pilot study was carried out in a similar population. The MS rate is 20% and 33.3% in the
non-exposed and exposed groups, respectively, where there is an error a of 0.05, power of 90% (1—error
p), ratio 1:1, reaching a sample n of 464. The design effect of 2.0 (sample by clusters) was also considered,
the sample was doubled to 928, and 20% was added to the possible losses and refusals. Therefore,
1114 PHC nursing professionals were obtained in total.
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Figure 2. Distribution of eligible municipalities, Bahia, Brazil, 2017.

2.2. Eligibility Criteria

30f13

Forty-eight PHC nursing professionals were excluded because of the following: medical leave,
less than 6 months of experience in PHC, solely administrative activities, pregnant women, menstrual
period, depression diagnosed, anxiety and burnout before taking the job position, liver cirrhosis, and
alcohol and drug dependence. Twenty-two PHC nursing professionals declined to participate in the

research. The response rate was 94.1%.
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2.3. Data Collection and Variable Definition Procedures

Anamnesis and data collection were performed in health care units between 2017 and 2018, by
using a record sheet previously tested and containing socio-demographic variables regarding labor,
lifestyle and human biology. To guarantee homogeneity in the application of the record sheets, a
calibration was carried out among the research assistants, by interviewing thirty hospital professionals.
The concordance among the assistants was calculated by using the Kappa index. A value of 0.87 was
found and considered acceptable [11].

The dependent variable studied was MS, considered as a yes or no for the analysis. A diagnosis of
MS was defined when three or more factors were presented according to the first Brazilian Guideline
for Treating and Diagnosing Metabolic Syndrome [12], which fully adopts the NCEP-ATP III [13].
The possible factors were: (1) abdominal obesity based on abdominal circumference > 102 cm (male)
and > 88 cm (female); (2) triglycerides > 150 mg/dL, or use of medications for dyslipidemia; (3) high
density lipoprotein (HDL cholesterol) < 40 mg/dL (male) and <50 mg/dL (female), or use of medications
for dyslipidemia; (4) systolic pressure > 130 mmHg or diastolic pressure > 85 mmHg, or use of
antihypertensives; (5) fasting glycemia > 110 mg/dL or previous diagnosis of diabetes [12,13].

The most representative and the simplest anthropometric check of intra-abdominal fat is the
waist circumference (WC) due to its deep relation with the amount of visceral adipose tissue and it
is the best indicator of visceral fat mass [14]. The WC was measured two times and at the midpoint
of the horizontal distance between the lower border of the costal grid and the iliac, at orthostatic
position, arms along the body;, feet together, weight divided between the legs and the face in straight
position [15]. An inelastic and glassed measuring tape was used, divided into 0.1 cm, ISP® brand (Wiso,
Santa Tereza, Parand, Brazil). Standardization and assessment of WC followed the recommendations
of the Nutrition Department of the University of Sao Paulo, Brazil.

The blood samples were obtained after a 12-h fast and then analyzed in a reference laboratory at
each municipality studied. For the serum levels of fasting glycemia, HDL cholesterol and triglycerides,
conventional enzymatic and colorimetric laboratory techniques were used. An insulin fasting test was
carried out by chemiluminescence. Blood pressure was measured by using a stethoscope (Littmann®,
Classic III, 3M, USA)) and an aneroid sphygmomanometer (BD® adult medium size, USA), previously
calibrated. Two measurements were made on the left upper limb of the nursing professional, after five
minutes of rest. The average value considered was taken between two measurements within 5 min.

As for sociodemographic and labor aspects, the independent variables were the following:
sex (male = O/female = 1); age (up to 35 years = 0/36 years or older = 1); profession
(Nurse = 0/Nursing Technician = 1); race/color (not black = 0/black = 1); satisfaction with the current
occupation (yes = 0/no = 1); occupation time in PHC (up to 4 years = 0/5 years or more = 1);
night shift (no = 0/yes = 1); family income (up to two minimum wages = 1/3 or more minimum
wages = 0); economic situation (satisfied = O/unsatisfied = 1), work bond (stable = 0/precarious = 1);
submitted to work-related aggression (no = 0/yes = 1); rest break (yes = 0/no = 1); working conditions
(satisfactory = O/precarious = 1). The variables described were self-reported.

Regarding lifestyle and human biology, the independent variables were the following:
quality of life/ self-reported(good = O/bad = 1); polycystic ovary/ self-reported (no = O/yes = 1);
psychiatric follow-up/ self-reported (no = 0/yes = 1); practice of physical activities/ self-reported
(yes = 0/no = 1); smoking/ self-reported (not = O/yes = 1); consumption of alcoholic beverage/
self-reported (no = O/yes = 1); last medical consultation/ self-reported (less than 12 months = O/more
than 12 months = 1); presence of periodontitis/ self-reported (no = 0/yes = 1); acanthosis nigricans
(no = Ofyes = 1); non-alcoholic fatty liver disease/ self-reported (no = 0/yes = 1); obstructive sleep apnea/
self-reported (no = 0/yes = 1); insulin resistance (no = 0/yes = 1); burnout syndrome (no = 0/yes = 1).

In order to identify acanthosis nigricans, the cervical region was evaluated, followed by the
armpits, limb flexor surfaces, as well as the periumbilical and inframammary regions. Insulin resistance
was measured by the Homeostasis Model Assessment-Insulin Resistance (HOMA-IR) index, obtained
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by calculating the fasting plasma insulin (uWU/mL) and fasting glycemia (mmol/L) divided by 22.5 [16].
As a cut-off point, HOMA-IR > 4.65 [17] was adopted.

Burnout syndrome was evaluated by the Maslach Burnout Inventory-Human Services Survey [18],
a version adapted and validated in Brazilian Portuguese by Tamayo [19]. Burnout syndrome was
dichotomized according to the criterion of Ramirez et al. [20] as present or absent, based on high
scores for the dimensions of emotional exhaustion and depersonalization and low scores on reduced
professional achievement.

2.4. Data Entry

Data typing and processing were performed on the Statistic Package for Social Sciences—SPSS,
version 22.0 (IBM Corporation, Nova York, NY, USA) for Windows. Data analysis were made on
STATA for Windows, version 14.0 (StataCorp, College Station, TX, USA), in the Laboratory for Teaching,
Research and Extension in Collective Health (LEPESC) of the State University of Bahia (UNEB), Brazil.

2.5. Statistical Analyses

A descriptive analysis was used for characterizing the sample and estimating the prevalence of
the outcome. This analysis was expressed in tables at absolute and relative frequencies. By using
ArcGIS 10.3 software (ESRI Inc., Redlands, CA, USA)), a map with the MS prevalence was developed
per mesoregion on Geographic Information System (GIS) environment.

Then, a bivariate analysis was performed to evaluate the gross association between independent
and dependent variables (MS) by using prevalence ratios (PR), their 95% confidence intervals (CI).
In addition, a significance level of 5% (p-value < 0.05) based on the Pearson Chi-square test was used
to analyze the statistical significance of the associations found and the selection for the next step.

For a multivariate analysis, the backward logistic regression was used based on associations with
p value < 0.25. After that, it was possible to estimate the MS-associated factors by using a selection
criterion of p < 0.05 for the variable permanence in the final model. The PR and its CI were obtained
through Poisson robust regression, a method also used by Coutinho, Scazufca and Menezes [21],
Francisco et al. [22] for odds ratio (OR) conversion (obtained from logistic regression models) in PR.

The final regression model adequacy was based on Hosmer and Lemeshow’s godness of fit and
the area under the Receiver Operating Characteristic (ROC) curve.

2.6. Ethical Aspects

The study was approved by the Research Ethics Committee involving human beings of State
University of Bahia (UNEB), Brazil, opinion 872.365/2014. The guidelines of the Helsinki Declaration
were followed.

3. Results

The study population consisted of 1125 nursing professionals, who are young (mean = 37.1 years,
SD + 9.6), black and mostly female. The overall prevalence of MS was 24.4% with a diverse
spatial distribution ranging from 13.8% to 31.9% (Figure 3). The MS features were the following: HDL
cholesterol reduction (44.0%), increase in waist circumference (41.5%) and hypertriglyceridemia (33.4%).

The prevalence of the outcome had a statistically significant association with age greater than 36
years (PR = 1.59, 95% CI = 1.29-1.97), high school level profession (PR = 1.64, 95% CI = 1.29-2.07),
black race (PR = 1.35, 95% CI = 1.02-1.78), occupation time in PHC greater than 5 years (PR = 1.47,
95% CI = 1.19 (OR = 1.27), income up to 2 minimum wages (PR = 1.27, 95% CI = 1.03-1.56), submitted
to work-related aggression (PR = 1.24, 95% CI = 1.01-1.53) and without rest breaks (PR = 1.30, 95%
CI = 1.06-1.59) (Table 1).
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Figure 3. Prevalence of metabolic syndrome in nursing professionals of primary health care distributed
per mesoregions of Bahia, Brazil, 2018.

Table 1. Prevalence of metabolic syndrome according to sociodemographic and labor variables in
Primary Health Care Nursing Professionals, Bahia, Brazil, 2018, (n = 1111).

1 —_ a
Variables (%) Metabolic Syndrome (n = 1111)

P (%) P PR (CD) 4 p-Value ©
Sex (n = 1125)
Male 136 (12.1) 40 (29.4) 1.00
Female 989 (87.9) 231 (23.7) 0.81 (0.61-1.07) 0.14
Age (n =1125)
Up to 35 years old 587 (52.2) 110 (18.9) 1.00
36 years old or older 538 (47.8) 161 (30.2) 1.59 (1.29-1.97) <0.01*
Profession (n = 1125)
Nurse 455 (40.4) 80 (17.7) 1.00
Nursing Technician 670 (59.6) 191 (28.9) 1.64 (1.29-2.07) <0.01*
Race (n = 1098) 2
Non-Black People 246 (22.4) 48 (19.5) 1.00
Black People 852 (77.6) 220 (26.3) 1.35 (1.02-1.78) 0.03*
Satisfaction with current occupation (1 = 1125)
Yes 987 (87.7) 233 (23.9) 1.00
No 138 (12.3) 38 (27.7) 1.16 (0.87-1.55) 0.33
Occupation time in PHC
(n =1125)
Up to 4 years old 555 (49.3) 109 (19.7) 1.00
5 years old or older 570 (50.7) 162 (29.0) 1.47 (1.19-1.82) <0.01*
Night shift (n = 1125)
No 894 (79.5) 206 (23.3) 1.00
Yes 231 (20.5) 65 (28.6) 1.23 (0.97-1.56) 0.09
Family income (n = 1125)
Up to two minimum wages 523 (46.5) 141 (27.5) 1.27 (1.03-1.56) 0.02*
three or more minimum wages 602 (53.5) 130 (21.7) 1.00

Economic situation (n = 1125)
Satisfied 573 (50.9) 124 (22.1) 1.00
Dissatisfied 552 (49.1) 147 (26.8) 1.21 (0.99-1.49) 0.07
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Metabolic Syndrome (n = 1111) 2

Variables m (%) P (%) b PRE(CDY  p-Value®
Work bond (n = 1125)
Stable 866 (77) 220 (25.8) 1.00
Precarious 259 (23) 51 (19.8) 0.77 (0.58-1.01) 0.05*
Submitted to work-related aggression (1 = 1225)
No 751 (66.8) 167 (22.6) 1.00
Yes 374 (33.2) 104 (28.0) 1.24 (1.01-1.53) 0.04 *
Rest break (n = 1125)
Yes 672 (59.7) 143 (21.7) 1.00
No 453 (40.3) 128 (28.3) 1.30 (1.06-1.59) 0.01*
Work conditions (n = 1125)
Satisfactory 698 (62.0) 162 (23.6) 1.00
Precarious 427 (38.0) 109 (25.7) 1.09 (0.88-1.34) 0.44

2 yariables with missing data; ® P: prevalence of outcome between exposed and non-exposed; ¢ RP: gross prevalence
ratio; 9 CI: 95% confidence intervals; © p-value: Pearson’s chi square test; * Statistical significance.

Habits of life were found to be positively associated to the occurrence of MS, especially the use of

alcoholic beverages (PR = 1.64, 95% CI = 1.10-2.44). Regarding clinical conditions, acanthosis nigricans
(PR = 3.52, 95% CI 2.92—4.24) and insulin resistance (PR = 3.55, 95% CI = 2.09-6.04) increased by more
than three times the outcome in the study population, both with statistical significance (Table 2).

Table 2. Prevalence of metabolic syndrome according to lifestyle and human biology variables in

primary health care nursing professionals, Bahia, Brazil, 2018, (n = 1111).

Variables

n (%)

Metabolic Syndrome (n = 1111) 2

P (%) P PRc (CD) 4 p value €
Quality of life (n = 1125)
Good 836 (74.3) 189 (22.9) 1.00
Poor 289 (25.7) 82 (28.4) 1.23 (0.99-1.54) 0.07
Polycystic ovary (n = 964)
No 807 (83.7) 192 (24.2) 1.00
Yes 157 (16.3) 34 (21.7) 0.89 (0.65-1.23) 0.49
Psychiatric follow-up (n = 1111) @
No 728 (65.5) 169 (23.6) 1.00
Yes 383 (34.5) 96 (25.3) 1.07 (0.86-1.33) 0.53
Practice of physical activities (n = 1125)
Yes 639 (56.8) 130 (20.6) 1.00
No 486 (43.2) 141 (29.3) 1.42 (1.15-1.75) <0.01*
Smoking (n = 1125)
No 992 (88.2) 228 (23.3) 1.00
Yes 133 (11.8) 43 (32.3) 1.39 (1.06-1.82) 0.02*
Consumption of alcoholic beverage (1 = 1125)
No 1083 (96.3) 255 (23.8) 1.00
Yes 42 (3.7) 16 (39.0) 1.64 (1.10-2.44) 0.03*
Last medical consultation (1 = 1125)
Less than 12 months 924 (82.1) 222 (24.3) 1.00
More than 12 months 201 (17.9) 49 (24.7) 1.02 (0.78-1.33) 0.89
Presence of periodontitis (1 = 848) @
No 740 (87.3) 165 (22.6) 1.00
Yes 108 (12.7) 27 (25.0) 1.11 (0.78-1.57) 0.58
Acanthosis Nigerians (1 = 1125)
No 1067 (94.8) 227 (21.6) 1.00
Yes 58 (5.2) 44 (75.9) 3.52(2.92-4.24) <0.01*
Non-alcoholic fatty liver disease (n = 1073) @
No 1040 (96.9) 242 (23.6) 1.00
Yes 33(3.1) 18 (54.5) 2.31 (1.66-3.22) <0.01*
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Table 2. Cont.

1 -_— a
Variables (%) Metabolic Syndrome (n = 1111)

P (%) P PRc (CD) 4 p value €
Obstructive sleep apnea
(n=1076) 2
No 967 (89.9) 212 (22.2) 1.00
Yes 109 (10.1) 50 (45.9) 2.06 (1.63-2.61) <0.01*
Insulin resistance (n = 132) 2
No 103 (78.0) 17 (16.5) 1.00
Yes 29 (22.0) 17 (58.6) 3.55 (2.09-6.04) <0.01*
Burnout syndrome (n = 1121) @
No 916 (81.7) 192 (21.3) 1.00
Yes 205 (18.3) 78 (38.1) 1.79 (1.44-2.22) <0.01*

2 yariables with missing data; ® P: prevalence of outcome between exposed and non-exposed; ¢ RP: gross prevalence
ratio; 9 CI: 95% confidence intervals; © p-value: Pearson’s chi square test; * Statistical significance.

The multivariate analysis allowed us to establish the final model of associated factors. The variables
that remained were sociodemographic features, life habits and human biology. Among such variables,
most are strongly associated with the acanthosis nigricans outcome (PR = 3.23, 95% CI = 2.65-3.92).
On the other hand, physical activity had a weaker association (PR = 1.25, 95% CI = 1.02-1.53).
The goodness-of-fit test (>0.05) and the area under the ROC curve (0.70) showed that the model
fit satisfactorily to the data, presented adequate discriminating power and, therefore, a reasonable
predictive capacity (Table 3).

Table 3. Factors associated with metabolic syndrome in primary health care nursing professionals,
obtained by multivariate analysis.

Factors Associated with MS * PRadjusted CI (95%)
Physical activity 1.25 (1.02-1.53)
Consumption of alcoholic beverage 1.84 (1.22-2.77)
Acanthosis nigricans 3.23 (2.65-3.92)
Burnout syndrome 1.45 (1.17-1.81)
Age 1.37 (1.12-1.69)
Profession 1.43 (1.14-1.80)
Area under the ROC Curve 0.70
Goodness-of-fit test ¥ 0.62

* Adjusted by smoking; ¥ Hosmer-Lemershow.

4. Discussion

This is the first Brazilian study to investigate factors associated with MS in PHC nursing
professionals. After multivariate analysis it was found that lack of physical activity, alcohol consumption,
acanthosis nigricans, burnout syndrome, age greater than 36 years and being a nursing technician are
able to predict MS in the scenario studied. However, acanthosis nigricans is the most associated and
discriminating marker in comparison to other variables.

Little is known about the prevalence of MS in the labor force. No studies were found with the object
proposed here, and it is not possible to compare the results presented with a similar population. There
are few investigations seeking to know the factors associated with MS in workers in general [23,24].

When assessing the prevalence and factors associated with MS among 4666 industry workers in
Taiwan, China, based on the criteria of the Taiwan National Health Department for the MS diagnosis,
Tsai; Cheng; Lai [23] showed a prevalence of 8.2%, higher among men (14%). In addition, they showed
that waist circumference, systemic arterial hypertension (SAH) and hypertriglyceridemia were the
most common MS marker. Being older was also correlated to MS. Felipe-de-Melo et al. [24] analyzed
the factors associated with MS among 1387 administrative workers from the oil industry in Salvador,
Brazil, and they found a prevalence of 15%, higher among men (74.6%), based on NCEP-ATP III
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criteria [13] and I-DBSM [12]. Blood glucose level was a frequent factor, followed by obesity and SAH.
Being male, 40 years old or older, and a past or current smoker are associated with MS.

These findings are in line with this study, since a higher prevalence of MS among men was observed
(29.4%), even though female population was almost eight times higher. Some likely explanations to
this fact are less self-care awareness in men, a tendency to accumulate visceral fat deposits as age
increases, and the fact that this study was conducted with young women, who have higher estrogen
levels and, thus, more cardiovascular protection [23,25,26]. Nursing professionals over 36 years old are
a critical factor for MS. This result is similar to other investigations [8,27-30]. It is often said that age
increase leads to physiological changes that promote the onset of obesity and MS, often linked to a
prothrombotic and pro-inflammatory state [12,30-32].

Regarding the frequency of MS components, reduced HDL cholesterol had a higher prevalence,
followed by increased waist circumference and hypertriglyceridemia. It is acceptable to reflect on
nutrition practices of PHC nursing professionals since they work in a context of precariousness,
unhealthy conditions, long working hours, pressure for productivity, unfavorable safety conditions,
and inadequate control over work and rest [33]. Among the functions of HDL cholesterol, we emphasize
the contribution to the protection of the vascular bed against atherogenesis.Thus, it is plausible to
avoid sources of polyunsaturated fatty and trans fatty acids in large quantity because they reduce HDL
cholesterol levels [34].

Regular practice of physical activity is an auxiliary measure for preventing and controlling MS,
which promotes a reduction in plasma triglyceride levels, blood pressure, waist circumference, glycemia
and increased HDL cholesterol levels [31,35,36]. A cross-sectional study conducted in China indicates
that consumption of alcoholic beverages increases the HDL cholesterol level, although excessive
consumption raises blood pressure and the waist circumference level and, as a result, leads to MS [37].

Despite some similarities in Tsai’s findings; Cheng; Lai [23] and Felipe-de-Melo et al. [24], it is
worth pointing out important methodological differences that suggest caution in comparisons: (i) the
referred studies evaluated MS based on secondary data; (ii) they did not use variables related to labor
conditions, and the scope of both was industrial environments; (iii) the association measurement
adopted by the authors was odds ratio, which is not indicated for a cross-sectional study design, since
discrepancies may be generated in the analyses [22]; (iv) Felipe-de-Melo et al. [24] did not measure
waist circumference, but body mass index (BMI), and maybe they underestimated or overestimated
the data.

The diverse spatial distribution of SM varied from 13.8% (Sao Francisco Valley Mesoregion)
to 31.9% (Metropolitan Mesoregion of Salvador). Thus, studies per mesoregion are necessary to
understand the differences related to behavioral/cultural and work-related determinants for SM. Thus,
a systematic review of the literature has pointed out that obesity and risk factors for cardiovascular
diseases in South America are mainly related to the effects of ethnicity and avoidable lifestyle and risk
conditions, mostly in urban centers, where non-communicable chronic diseases were related to these
factors [38].

Acanthosis nigricans is an easily identifiable skin lesion, characterized by thickening,
hyperpigmentation and accentuation of the skin lines, having a rough and velvety appearance
at the affected site and it is associated with insulin resistance. Insulin resistance is the most likely
pathophysiological mechanism in MS [39]. Acanthosis nigricans was the most predictive variable
associated with MS. In the bivariate analysis, insulin resistance increased by more than three times the
occurrence of MS among nursing professionals. These two points are attested with the data found in
the aforementioned research.

Being a nursing technician was associated with MS. In the investigated literature, no mechanism
was found to explain such a finding, even though female nursing technicians present a higher level of
occupational stress [40]. There is evidence that occupational stress is a risk factor for MS [33,41,42].
Burnout syndrome is a phenomenon initiated by chronic stress at work and reaches workers who
have daily contact with people, making them less sensitive to environmental and labor issues [43].
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Studies have pointed out an association between burnout syndrome and the MS components [35,44—47],
however, no studies were found to associate burnout syndrome and MS.

The methodological standard used in this study confirmed the robustness of the results presented.
In addition, the goodness of fit test and the area under the ROC curve ratified that the model has
a reasonable predictive capacity. However, the following limitations should be pointed out: the
impossibility of establishing a causal relationship between exposure variables and MS; susceptibility to
biases, such as those related to the healthy worker; and memory, since some instruments used in the
data collection had self-reported questions. In view of those situations and based on the transversal
design applied in this study, some associations can be assumed. Between the independent variables and
the outcome, the response rate obtained was 94.1%, which is an acceptable value for population-based
studies [48]. In addition, high prevalence rates of exposure variables were observed, which is in line
with the literature [8,24,27,33], even though these rates presented are underestimated.

5. Conclusions

A high MS prevalence was found among nursing professionals from the state of Bahia, Brazil.
The factors associated with MS were physical inactivity, alcohol consumption, acanthosis nigricans,
burnout syndrome, age greater than 36 years and being a nursing technician.

These results show and confirm the evidence presented in the literature on the biological plausibility
of the association between work environment, occupational stress mechanisms and the presence of
endocrine and cardiovascular diseases. In order to minimize the presence of MS, therefore, some
interventions are necessary in the PHC environment, such as: improvement of working conditions,
monitoring of worker health and safety with diagnostic procedures and medical referrals, as well as
diet and physical activity programs. Future research should be developed in multiple health sectors to
identify other exposure factors and stimulate the adoption of health and safety policies to the Brazilian
nursing worker.

Author Contributions: Conceptualization, M.C.d.M.; Formal analysis, M.C.d.M., ALCS,, LL.,, D.AR.d.S,
D.d.S.e.S. and AM.T.G.; Methodology, M.C.d.M.; Writing—review and editing, M.C.d.M., ALCS., LL, D.A.Rd.S,,
D.d.S.eS.,, AM.T.G.,, M.C.dMM., C.dSB. LBN.CM., JM.EC.,, MLSS, D.D.A.P,M.C.d.S,S.B.L,EMQ.A,,
S.CM., VPE and A.D.J.; All of the authors read and approved the final manuscript.

Funding: Financial support from the National Council for Scientific and Technological Development (CNPq),
Brazil, Universal Call Notice—protocol #408390/2016-6.

Acknowledgments: The authors are grateful to the partnership of the State University of Bahia, Feira de Santana
State University, Federal University of Bahia and State University of Rio de Janeiro for their support in several
stages of the project, emphasizing the availability of undergraduate and postgraduate students for data collection.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Kumanyika, S.K. Global Calorie Counting: Global Calorie Counting: A Fitting Exercise for Obese Societies.
Annu Rev. Public Health 2008, 29, 297-302. [CrossRef] [PubMed]

2. Mottillo, S.; Filion, K.B.; Genest, J.; Joseph, L.; Pilote, L.; Poirier, P.; Rinfret, S.; Schiffrin, E.L.; Eisenberg, M.].
The metabolic syndrome and cardiovascular risk a systematic review and metaanalysis. . Am. Coll. Cardiol.
2010, 56, 1113-1132. [CrossRef] [PubMed]

3. Rezende, S.O.; Brune, M.ES.S. Metabolic syndrome in adult users of the Family Health Care Program, Barra
das Gargas/MT. Rev. Bras. Anal. Clin. 2011, 43, 106-109.

4. Costa, L.O.B.E; Viana, A.O.R,; Oliveira, M. Prevalence of the metabolic syndrome in women with polycystic
ovary syndrome. Rev. Bras. Ginecol. Obstet. 2007, 29, 10-17. [CrossRef]

5.  Gomes-Filho, 1.S.; Das Merces, M.C.; de Santana Passos-Soares, J.; Seixas da Cruz, S.; Teixeira Ladeia, A.M.;
Trindade, S.C.; de Moraes Marcilio Cerqueira, E.; Freitas Coelho, J.M.; Marques Monetiro, EM,;
Barreto, M.L.; et al. Severity of Periodontitis and Metabolic Syndrome: Is There an Association? |. Periodontol.
2016, 87, 357-366. [CrossRef] [PubMed]


http://dx.doi.org/10.1146/annurev.publhealth.29.091307.083415
http://www.ncbi.nlm.nih.gov/pubmed/18173383
http://dx.doi.org/10.1016/j.jacc.2010.05.034
http://www.ncbi.nlm.nih.gov/pubmed/20863953
http://dx.doi.org/10.1590/S0100-72032007000100003
http://dx.doi.org/10.1902/jop.2015.150367
http://www.ncbi.nlm.nih.gov/pubmed/26654349

Int. |. Environ. Res. Public Health 2019, 16, 2686 11 of 13

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Das Merces, M.C.; Cordeiro, TM.S.C.; Santana, A.I.C.; Lua, I.; De Souza e Silva, D.; Luz, M.S.; D’Oliveira
Junior, A. Burnout syndrome in nursing workers of the primary health care. Rev. Baian. Enferm. 2016, 30,
1-9. [CrossRef]

Carneiro, A.S.; Bordallo, A.PN.; Carvalho, C.IN.M.; Medeiros, C.B.; Monteiro, C.B.; Gilban, D.L.S.;
Gazolla, EM.; Madeira, I.R.; Borges, M.A.; Bordallo, A.N.; et al. Association of metabolic syndrome
with acanthosis nigricans in prepubertal children. Rev. Ped. SOPER]. 2016, 16, 8-14.

Ribeiro, R.P.; Marziale, M.H.P.; Martins, J.T.; Ribeiro, P.H.V.; Robazzi, M.L.C.C.; Dalmas, J.C. Prevalence of
Metabolic Syndrome among nursing personnel and its association with occupational stress, anxiety and
depression. Rev. Latino Am. Enferm. 2015, 23, 435-440. [CrossRef]

Ribeiro, R.P.; Ribeiro, PH.V.; Marziale, M.H.P.; Martins, M.B.; dos Santos, M.R. Obesity and stress among
workers from different sectors of production: An integrative review. Acta. Paul. Enferm. 2011, 24, 577-581.
[CrossRef]

Brazilian Office of Geography and Statistics (IBGE). Regional Department for Brazilian Mesoregional and
Microregional Geography. 1990. Available online: https://biblioteca.ibge.gov.br/visualizacao/livros/liv2269_1.
pdf (accessed on 1 March 2019).

Seigel, D.G.; Podgor, M.J.; Remaley, N.A. Acceptable values of kappa for comparison of two groups.
Am. |. Epidemiol. 1992, 135, 571-578. [CrossRef]

Brazilian Hypertension Association; Brazilian Cardiology Association; Brazilian Endocrinology and
Metabology Association; Brazilian Diabetes Association; Brazilian Association for Obesity Studies. 1st
Brazilian Guideline for Metabolic Syndrome. Arq. Bras. Cardiol. 2005, 84, 1-28.

Expert Panel on Detection, Evaluation, and Treatment of High BloodCholesterol in Adults. Executive
Summary of the Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on
Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III). JAMA
2001, 285, 2486-2497. [CrossRef] [PubMed]

Aune, D.; Sen, A.; Schlesinger, S.; Norat, T.; Janszky, I.; Romundstad, P.; Tonstad, S.; Riboli, E.; Vatten, L.J.
Body mass index, abdominal fatness, fat mass and the risk of atrial fibrillation: A systematic review and
dose-response meta-analysis of prospective studies. Eur. J. Epidemiol. 2017, 32,181-192. [CrossRef] [PubMed]
Habicht, J.P.; Butz, W.P. Measurement of health and nutrition effects of large-scale nutrition intervention
projects. In Evaluation of the Impact of Nutrition and Health Programs; Klein, R.E., Ed.; Plenum Press: New York,
NY, USA, 1979; pp. 133-189.

Matthews, D.R.; Hosker, ].P.; Rudenski, A.S.; Naylor, B.A.; Treacher, D.F.; Turner, R.C. Homeostasis model
assessment: Insulin resistance and beta-cell function from fasting plasma glucose and insulin concentration
in man. Diabetologia 1985, 28, 412-419. [CrossRef] [PubMed]

Stern, S.E.; Williams, K.; Ferrannini, E.; DeFronzo, R.A.; Bogardus, C.; Sterm, M.P. Idetenfication of individuals
with insulin resistence using routine clinical measurement. Diabetes 2005, 54, 333-339. [CrossRef] [PubMed]
Maslach, C.; Jackson, S.E. Maslach Burnout Inventory, 2nd ed.; Consulting Psychologist Press: Palo Alto, CA,
USA, 1986.

Tamayo, M.R. Relation between burnout syndrome and organizational values in the nursing staff of two
public hospitals. Master’s Thesis, Post-Graduation Program in Psychology, University of Brasilia, Brasilia,
Brazil, 1997.

Ramirez, A.J.; Graham, J.; Richards, M.A.; Cull, A.; Gregory, WM. Mental health of hospital consultants: The
effects of stress and satisfaction at work. Lancet 1996, 347, 724-728. [CrossRef]

Coutinho, L.M.S.; Scazufca, M.; Menezes, P.R. Methods for estimating prevalence ratios in crosssectional
studies. Rev. Sauide Puiblica 2008, 42, 992-998. [CrossRef] [PubMed]

Francisco, P.; Donalisio, M.; Barros, M.; Cesar, C.; Carandina, L.; Goldbaum, M. Association measures in
cross-sectional studies with complex samplings: Odds ratio and prevalence ratio. Rev. Bras. Epidemiol. 2008,
11, 347-355. [CrossRef]

Tsai, T.Y.; Cheng, ].E,; Lai, Y.M. Prevalence of metabolic syndrome and related factors in Taiwanese high-tech
industry workers. Clinics 2011, 66, 1531-1535. [CrossRef]

Felipe-de-Melo, E.R.T.; da Silva, R.C.R.; Assis, A.M.O.; Pinto, E.]. Factors associated with metabolic syndrome
in administrative workers in the oil industry. Cien. Saude. Colet. 2011, 16, 3443-3452. [CrossRef]


http://dx.doi.org/10.18471/rbe.v30i3.15645
http://dx.doi.org/10.1590/0104-1169.0383.2573
http://dx.doi.org/10.1590/S0103-21002011000400020
https://biblioteca.ibge.gov.br/visualizacao/livros/liv2269_1.pdf
https://biblioteca.ibge.gov.br/visualizacao/livros/liv2269_1.pdf
http://dx.doi.org/10.1093/oxfordjournals.aje.a116324
http://dx.doi.org/10.1001/jama.285.19.2486
http://www.ncbi.nlm.nih.gov/pubmed/11368702
http://dx.doi.org/10.1007/s10654-017-0232-4
http://www.ncbi.nlm.nih.gov/pubmed/28194602
http://dx.doi.org/10.1007/BF00280883
http://www.ncbi.nlm.nih.gov/pubmed/3899825
http://dx.doi.org/10.2337/diabetes.54.2.333
http://www.ncbi.nlm.nih.gov/pubmed/15677489
http://dx.doi.org/10.1016/S0140-6736(96)90077-X
http://dx.doi.org/10.1590/S0034-89102008000600003
http://www.ncbi.nlm.nih.gov/pubmed/19009156
http://dx.doi.org/10.1590/S1415-790X2008000300002
http://dx.doi.org/10.1590/S1807-59322011000900004
http://dx.doi.org/10.1590/S1413-81232011000900012

Int. |. Environ. Res. Public Health 2019, 16, 2686 12 of 13

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Alegria, E.; Cordero, A.; Laclaustra, M.; Grima, A.; Ledn, M.; Casasnovas, ]J.A.; Luengo, E.; del Rio, A.;
Ferreira, I. Prevalence of metabolic syndrome in the Spanish working population: MESYAS registry. Rev.
Esp. Cardiol. 2005, 58, 797-806. [CrossRef]

Bortoletto, M.S.S.; de Souza, R.K.T.; Cabrera, M.A.S.; Gonzalez, A.D. Metabolic syndrome, components and
associated factors in adults aged 40 years or older from a city in southern Brazil. Cad. Saiide. Colet. 2016, 24,
32-40. [CrossRef]

Nair, C.V. Metabolic Syndrome: An Occupational Perspective. Indian . Community Med. 2010, 35, 122-124.
[CrossRef]

Chini, L.S.N.; Greffin, S.; Lugon, ].R. Prevalence of metabolic syndrome among workers from the Company
of Generation and Distribution of Energy in Rio de Janeiro, Brazil. Cad. Saiide. Colet. 2014, 22, 359-364.
[CrossRef]

Hu, G.; Qiao, Q.; Tuomilehto, J.; Balkau, B.; Borch-Johnsen, K.; Pyorala, K. Prevalence of the metabolic
syndrome and its relation to all-cause and cardiovascular mortality in nondiabetic European men and
women. Arch. Intern. Med. 2004, 164, 1066-1076. [CrossRef] [PubMed]

Wang, ].; Wu, Z.; Li, D.; Li, N,; Dindot, S.V.; Satterfield, M.C.; Bazer, EW.; Wu, G. Nutrition, epigenetics, and
metabolic syndrome. Antioxid. Redox Signal. 2012, 17, 282-301. [CrossRef] [PubMed]

Simao, A.F,; Precoma, D.B.; Andrade, ]J.P,; Correa Filho, H.; Saraiva, J.EK.; Oliveira, G.M.M.; Murro, A.L.B.;
Campos, A.; Alessi, A.; Avezum Junior, A.; et al. I Diretriz Brasileira de Prevencao Cardiovascular.
Arq. Bras. Cardiol. 2013, 101, 1-63. [CrossRef] [PubMed]

Ramires, EK.N.M.; Menezes, R.C.E.; Longo-Silva, G.; Marinho, PM.; da Silveira, J.A.C. Prevalence and
Factors Associated with Metabolic Syndrome among Brazilian Adult Population: National Health Survey
2013. Arq. Bras. Cardiol. 2018, 110, 455-466. [CrossRef]

Das Merces, M.C.; De Souza e Silva, D.; Lua, I; Oliveira, D.S.; Souza, M.C. Burnout syndrome and abdominal
adiposity among Primary Health Care nursing professionals. Psicol. Reflex. Crit. 2016, 29, 2-8. [CrossRef]
Sposito, A.C.; Caramelli, B.; Fonseca, F.A.; Bertolami, M.C.; Afiune Neto, A.; Souza, A.D.; Lottenberg, AM.P;
Chacra, A.P; Faludi, A.A.; Loures-Vale, A.A ; et al. IV Brazilian Guideline on Dyslipidemia and Prevention
of Atheroclerosis: Atheroclerosis Departament of Brazilian Cardiology Association. Arq. Bras. Cardiol. 2007,
88, 1-18.

Tsai, H.H.; Yeh, C.Y; Su, C.T.; Chen, C.J.; Peng, S.M.; Chen, R.Y. The effects of exercise program on burnout
and metabolic syndrome components in banking and insurance workers. Ind. Health 2013, 51, 336-346.
[CrossRef] [PubMed]

Colberg, S.R.; Sigal, R].; Fernhall, B.; Regensteiner, J.G.; Blissmer, B.J.; Rubin, R.R.; Chasan-Taber, L.;
Albright, A.L.; Braun, B.; American College of Sports, M.; et al. Exercise and type 2 diabetes: The American
College of Sports Medicine and the American Diabetes Association: Joint position statement executive
summary. Diabetes Care 2010, 33, 2692-2696. [CrossRef] [PubMed]

Xiao, J.; Huang, J.P; Xu, G.E; Chen, D.X,; Wu, G.Y.; Zhang, M.; Shen, Y.; Cai, H. Association of alcohol
consumption and components of metabolic syndrome among people in rural China. Nutr. Metab. 2015, 12,
1-12. [CrossRef] [PubMed]

Aballay, L.R; Eynard, A.R.; Diaz Mdel, P.; Navarro, A.; Muioz, S.E. Overweight and obesity: A review of
their relationship to metabolic syndrome, cardiovascular disease, and cancer in South America. Nutr. Rev.
2013, 71, 168-179. [CrossRef] [PubMed]

Ayaz, T.; Baydur Sahin, S.; Sahin, O.Z. Relation of Acanthosis nigricans to metabolic syndrome in overweight
and obese women. Metab. Syndr. Relat. Disord. 2014, 126, 320-323. [CrossRef] [PubMed]

Ribeiro, R.P.; Marziale, M.H.P.; Martins, ].T.; Galdino, M.].Q.; Ribeiro, P.H.V. Occupational stress among
health workers of a university hospital. Rev. Gaiicha Enferm. 2018, 39, 1-6. [CrossRef]

Chandola, T.; Brunner, E.; Marmot, M. Chronic stress at work and the metabolic syndrome: Prospective
study. BM]J. 2006, 332, 521-525. [CrossRef] [PubMed]

Davila, E.P; Florez, H.; Fleming, L.E.; Lee, D.J.; Goodman, E.; LeBlanc, W.G.; Caban-Martinez, A.J.;
Arheart, K.L.; McCollister, K.E.; Christ, S.L.; et al. Prevalence of the metabolic syndrome among U.S. workers.
Diabetes Care 2010, 33, 2390-2395. [CrossRef]

Maslach, C.; Schaufeli, W.B.; Leiter, M.P. Job burnout. Ann. Rev. Psycol. 2001, 52, 397-422. [CrossRef]


http://dx.doi.org/10.1016/S1885-5857(06)60508-2
http://dx.doi.org/10.1590/1414-462X201600010123
http://dx.doi.org/10.4103/0970-0218.62569
http://dx.doi.org/10.1590/1414-462X201400040009
http://dx.doi.org/10.1001/archinte.164.10.1066
http://www.ncbi.nlm.nih.gov/pubmed/15159263
http://dx.doi.org/10.1089/ars.2011.4381
http://www.ncbi.nlm.nih.gov/pubmed/22044276
http://dx.doi.org/10.5935/abc.2013S012
http://www.ncbi.nlm.nih.gov/pubmed/24554026
http://dx.doi.org/10.5935/abc.20180072
http://dx.doi.org/10.1186/s41155-016-0051-7
http://dx.doi.org/10.2486/indhealth.2012-0188
http://www.ncbi.nlm.nih.gov/pubmed/23518604
http://dx.doi.org/10.2337/dc10-1548
http://www.ncbi.nlm.nih.gov/pubmed/21115771
http://dx.doi.org/10.1186/s12986-015-0007-4
http://www.ncbi.nlm.nih.gov/pubmed/25745507
http://dx.doi.org/10.1111/j.1753-4887.2012.00533.x
http://www.ncbi.nlm.nih.gov/pubmed/23452284
http://dx.doi.org/10.1089/met.2013.0145
http://www.ncbi.nlm.nih.gov/pubmed/24650208
http://dx.doi.org/10.1590/1983-1447.2018.65127
http://dx.doi.org/10.1136/bmj.38693.435301.80
http://www.ncbi.nlm.nih.gov/pubmed/16428252
http://dx.doi.org/10.2337/dc10-0681
http://dx.doi.org/10.1146/annurev.psych.52.1.397

Int. |. Environ. Res. Public Health 2019, 16, 2686 13 of 13

44.

45.

46.

47.

48.

Melamed, S.; Shirom, A.; Toker, S.; Berliner, S.; Shapira, I. Burnout and risk of cardiovascular disease:
Evidence, possible causal paths, and promising research directions. Psychol. Bull. 2006, 132, 327-353.
[CrossRef]

Ranchal-Sanchez, A.; Vaquero-Abellan, M. Protocol for the monitoring of the health of teachers with attention
to the occupational disease. Med. Segur. Trab. 2008, 54, 47-60.

Kitaoka-Higashiguchi, K.; Morikawa, Y.; Miura, K.; Ishizaki, M.; Kido, T.; Naruse, Y.; Nakagawa, H. Burnout
and risk factors for arteriosclerotic disease: Follow-up study. J. Occup. Health. 2009, 51, 123-131. [CrossRef]
[PubMed]

Metlaine, A.; Sauvet, F.; Gomez-Merino, D.; Boucher, T; Elbaz, M.; Delafosse, ].Y.; Leger, D.; Chennaoui, M.
Sleep and biological parameters in professional burnout: A psychophysiological characterization. PLoS ONE
2018, 13, 1-15. [CrossRef] [PubMed]

Rodriguez-Artalejo, F.; Graciani, A.; Guallar-Castillon, P.; Leon-Munoz, L.M.; Zuluaga, M.C.; Lopez-Garcia, E.;
Gutierrez-Fisac, ].L.; Taboada, ].M.; Aguilera, M.T.; Regidor, E.; et al. Justificacion y métodos del estudio
sobre nutricién y riesgo cardiovascular en Espafia. Rev. Esp. Cardiol. 2011, 64, 876-882. [CrossRef] [PubMed]

@ © 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1037/0033-2909.132.3.327
http://dx.doi.org/10.1539/joh.L8104
http://www.ncbi.nlm.nih.gov/pubmed/19212087
http://dx.doi.org/10.1371/journal.pone.0190607
http://www.ncbi.nlm.nih.gov/pubmed/29385150
http://dx.doi.org/10.1016/j.recesp.2011.05.019
http://www.ncbi.nlm.nih.gov/pubmed/21821340
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Design, Site and Sample 
	Eligibility Criteria 
	Data Collection and Variable Definition Procedures 
	Data Entry 
	Statistical Analyses 
	Ethical Aspects 

	Results 
	Discussion 
	Conclusions 
	References

