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ABStRACt
Aims: Despite all progress made in understanding and treating metabolic syndrome, the study of its impact on quality of life is still controversial 
and not well understood.  The aim of this study was to test the hypothesis that metabolic syndrome can be associated with a worse quality of life. 
Methods: A controlled cross-sectional study included individuals with metabolic syndrome, from the sub-analysis of a randomized clinical 
trial about lifestyle modification and cardiovascular risk factors, as well as individuals with no metabolic syndrome, attended as outpatients 
in several clinics at a general university hospital in Southern Brazil. Measurements were made in individual interviews and included data 
collection, laboratory tests, and application of general scales such as Mini-Mental State Examination and Medical Outcomes Study Short Form, 
General Health Survey (SF-36). Comparisons of quantitative data used the Student’s t test, followed by analysis of covariance or multiple 
linear regression for adjustment, and correlation coefficient. For categorical data, the Chi-square or Fisher’s exact test were used.
Results: The study included 229 individuals, 118 metabolic syndrome and 111 no metabolic syndrome. In univariate analysis, metabolic 
syndrome was significantly associated with lower scores in the social functioning (p<0.001) and role emotional (p=0.019) quality of life 
domains, and with the Mental Component Summary score of the SF-36 (p=0.013). However, after adjustments for confounding factors, 
especially body mass index, the significance of these associations was lost. The only significant association between metabolic syndrome 
and quality of life that has remained after the adjustments was with worse QOL in the role emotional domain, but only in men (p=0.049).
Conclusions: After adjusting for multiple variables, metabolic syndrome was significantly associated with decreased quality of life scores in 
men in the role emotional domain.
Key woRds: metabolic syndrome X; risk factors; quality of life.

RESuMO
objetivos: Apesar dos avanços no entendimento e tratamento da síndrome metabólica, o estudo do seu impacto sobre a qualidade de vida 
é ainda controverso e inconclusivo. O objetivo deste estudo foi testar a hipótese de que a síndrome metabólica estaria associada à piora da 
qualidade de vida.
Métodos: Um estudo transversal controlado incluiu indivíduos com síndrome metabólica, advindos da subanálise de um estudo controlado 
randomizado sobre modificação de estilo de vida e fatores de risco cardiovascular; e indivíduos sem síndrome metabólica, provenientes de 
diversos ambulatórios de um hospital geral no sul do Brasil. As medidas foram realizadas em entrevistas individuais, que incluíram coleta de 
dados demográficos, testes laboratoriais e aplicação do Exame do Estado Mental e o Medical Outcome Study Short Form, General Health 
Survey (SF-36). Para comparações entre dados quantitativos, foram utilizados teste t de Student, análise de covariância ou regressão linear 
múltipla para os ajustes dos fatores confundidores, e coeficiente de correlação. Para dados categóricos foi utilizado o qui quadrado ou o Exato 
de Fisher quando necessário.
Resultados: O estudo incluiu 229 indivíduos, sendo 118 com síndrome metabólica e 111 sem síndrome metabólica. A síndrome metabólica 
foi significativamente associada com baixos escores de qualidade de vida nos domínios funcionamento social (p<0,001) e aspectos emocionais 
(p=0,019); e com baixos escores no Componente Sumário da Saúde Mental do SF-36 (p=0,013). Entretanto, após ajustes para os fatores 
confundidores, especialmente índice de massa corporal, a significância dessas associações foi perdida. A única associação significativa que 
foi mantida entre síndrome metabólica e qualidade de vida após a análise ajustada foi com o domínio aspectos emocionais, embora somente 
em homens (p=0,049).
Conclusões: Após o ajuste para múltiplas variáveis, a síndrome metabólica foi significativamente associada com diminuição da pontuação 
para qualidade de vida em homens, no domínio aspectos emocionais.
desCRIToRes: síndrome X metabólica; fatores de risco; qualidade de vida.

mailto:patricia.saboya@acad.pucrs.br
http://dx.doi.org/10.15448/1980-6108.2015.1.19519
http://dx.doi.org/10.15448/1980-6108.2016.3.23184
http://creativecommons.org/licenses/by/4.0/


Sci Med. 2016;26(3):ID23184 2/10

Original article Saboya PP et al. – Association between metabolic syndrome and quality of life

U
N

CO
RR

EC
TE

D
  P

RO
O

F

Abbreviations: MS, metabolic syndrome; QOL, quality of life; 
SF-36, Medical Outcomes Study Short Form, General Health 
Survey; BMI, body mass index; CoG, Control group; CaG, Case 
group; WC, waist circumference; SBP, systolic blood pressure; 
DBP, diastolic blood pressure; TGL, triglycerides; HDL-c, high 
density lipoprotein cholesterol; PCS, physical component 
summary; MCS, mental component summary; PUCRS, Pontifícia 
Universidade Católica do Rio Grande do Sul.

IntRODuCtIOn

Metabolic syndrome (MetS), as a complex set of 
cardiovascular risk factors related to abdominal fat and 
resistance to insulin, is strongly associated with high 
cardiovascular morbimortality [1-3]. The incidence of 
MetS has been increasing progressively, and it has an 
estimated global prevalence of up to 23.7% according 
to Adult Treatment Panel III [4].

Most of the studies examining the association 
between MetS and quality of life (QOL) found 
significant association between MetS and impaired 
QOL [5-27]. However, eight of them mentioned 
significant association only in women [16-23], and 
three of them were exclusively composed of female 
samples [21-23]. Some studies stated that this 
association only remained significant when MetS was 
also associated with depression [26] or higher body 
mass index (BMI) [27].

Similarly, data from controlled randomized studies 
also confirm this association, revealing improvement in 
the MetS components, followed by better QOL scores 
after interventions to change lifestyle [28-37], in up to 
24 months of follow-up [28]. Cohort studies assessing 
association between MetS and QOL corroborate these 
data, even though analyzing data in a different way. On 
one hand, low QOL scores, besides being associated 
with MetS, were predictors for mortality in a 5-year 
follow-up [38]. On the other hand, psychosocial 
wellbeing was inversely predictive of MetS in a 
4.5-year follow-up [39].

Only one study did not find association between 
MetS and impaired QOL after adjustments for 
confounding factors [40]. Unfortunately, there are 
still little evidence and problems concerning a low 
proportion of longitudinal studies and a different 
health-related quality of life instruments, that have 
contributed to the lack of evidence. 

Relationship between MetS and QOL, despite 
its relevance and treatment possibilities, has been 
receiving little attention in medical literature. Thus, 
the aim of this study was to investigate the association 

between MetS and QOL in the population of a 
developing country, in order to better understand this 
situation and develop a new approach that includes a 
change in lifestyle for those who suffer from MetS. We 
hypothesized that MetS would be associated with the 
worsening of QOL.

MEthODS

Participants

This cross sectional controlled study was conducted 
at the outpatient service and the rehabilitation center 
of a university general hospital in Southern Brazil. 
It was an arm of a major randomized clinical trial 
about lifestyle modification and cardiovascular risk 
factors involved in metabolic syndrome. The clinical 
trial included male and female, with or without MetS. 
The project was approved by the Ethics Board from 
Pontifícia Universidade Católica do Rio Grande do Sul 
(PUCRS) under the number 10/05153.

For this study, the sample included individuals aged 
30-59 years. For the Case Group (CaG), individuals 
met MetS criteria: waist circumference (WC) >88 cm 
for women and >102 cm for men, in the presence of 
two or more criteria; systolic blood pressure (SBP) 
≥130 mmHg and diastolic blood pressure (DBP) ≥85 
mmHg; fasting glucose ≥100 mg/dl; triglycerides 
(TGL) ≥150 mg/dl; high density lipoprotein cholesterol 
(HDL-c) <40mg/dl for men and <50mg/dl for women 
or for those under medication use [1-3]. CaG was 
consecutively selected from September 2010 to April 
2013.

Control Group (CoG) outpatients came from a 
previous study, consecutively selected in the period 
between December 2007 and December 2008. The 
methodology used for obtaining their clinical and 
demographic data was previously published [41]. To 
be included in the CoG, subjects were between 30-59 
years old, did not have MetS, performed the SF-36, and 
had available information about socio-demographic 
data.

Exclusion criteria for both groups included 
significant cognitive impairment (utilizing the 
cutoff point below 19 in the Mini-Mental State 
Examination [42] scores), diagnosis of severe 
psychiatric disorders, acute myocardial infarction or 
a history of coronary artery disease (as confirmed by 
exercise stress testing, myocardial scintillography and/
or catheterization), and uncontrolled thyroid disorder. 
Regarding the CoG, those who had a diagnosis of 
diabetes mellitus were also excluded, as to avoid 
possible biases.
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In order to join the study, individuals signed a 
written informed consent previously approved by the 
Ethics Board. After signing the informed consent, the 
patients who agreed to participate in the study were 
subjected to individual interviews, conducted by the 
researchers or monitors, who were submitted to quality 
standard training for data collection.

Data collection

Demographic data were collected by means of a 
structured questionnaire devised by the researchers, 
which was applied individually. The questionnaire 
contained basic identification data, health data such 
as diagnosis, medication in use, smoking, alcohol use 
and physical activity. Intake of alcohol was considered 
for male up to 1 oz (30 ml) of ethanol/day, and for 
female 0.5 oz (15 ml) of ethanol/day [43]. Presence 
of physical activity was considered for the individuals 
that practiced regular exercises at least once a week, as 
opposed to the ones who did not exercise, who were 
classified as sedentary [43-44]. MetS was diagnosed 
as described in the inclusion criteria.

Anthropometric profile included weight and height 
for the calculation of BMI and WC. The participants 
were barefoot and lightly dressed. Weight was checked 
with an electronic scale (Cauduro®, Cachoeira do Sul, 
Brazil) properly calibrated. Height was measured by 
vertical anthropometer (Sunny®, Fortaleza, Brazil). 
WC measurement was taken as described by Lohman et 
al (1988) [45], using a non-extensible anthropometric 
tape. SBP and DBP were taken in three consecutive 
measures according to the American [43] and 
European [46] Hypertension Guidelines. 

Blood samples were collected after overnight 
fasting. To analyze fasting glucose, TGL, total 
cholesterol, and HDL-c, standard enzymatic methods 
used reagents in a fully automated analyzer (Vitros 950 
dry chemistry system; Johnson & Johnson, Rochester, 
NY, USA), and low density lipoprotein cholesterol 
was estimated using the Friedewald equation [47]. 
Plasma and serum were stored at -80°C for later 
analyses at the laboratory of Sao Lucas Hospital, from 
PUCRS.

QOL was measured using the Medical Outcomes 
Study Short Form, General Health Survey (SF-36). It 
consists of a scale of 36 questions that evaluate the 
QOL of individuals in relation to their disease. It is 
divided into eight areas which describe the physical 
functioning, limitations due to physical problem, 
bodily pain, general health perceptions, vitality, social 
functioning, role limitations due to emotional problems, 

and mental health. These areas were summarized into 
Physical Component Summary (PCS) and Mental 
Component Summary (MCS). The scores range from 0 
to 100 for each domain, in which higher scores indicate 
better QOL [48].

Statistical analysis

Quantitative data were described by mean and 
standard deviation. In the presence of asymmetry, the 
median and interquartile ranges (25th percentile to 
75th percentile) were used. Categorical variables were 
presented by counts and percentages. Comparisons 
between quantitative data used the t test, followed by 
analysis of covariance or multiple linear regression for 
adjustment, and correlation coefficient. For categorical 
data, Chi-square or Fisher’s exact test were used. The 
results were subjected to statistical analysis using the 
software IBM SPSS Statistics V21, with an alpha level 
of significance of 5%.

RESuLtS

At all, 229 individuals were selected for the 
study, 118 for CaG and 111 for CoG. Most of them 
were female, 116 (71.9%) and white, 199 (86.9%). 
The groups showed similar distribution regarding 
race, physical activity and use of alcohol. There was 
significantly statistical difference regarding age, 
gender, marital status and especially educational level, 
once most subjects in the CaG group had over nine 
years of education. These and other sociodemographic 
variables are shown in Table 1.

Considering the eight domains assessed by the 
SF-36, there was no significant difference between the 
two groups regarding the mean scores for QOL. While 
the CaG had an overall SF-36 score of 113.75 the CoG 
had a score of 116.62. Considering the calculations 
of the PCS and MCS, subjects with MetS scored 
significantly lower only in the MCS score, although 
there was no statistically significant difference after 
adjustment for confounding factors (Table 2).

Considering each domain individually, the CaG 
showed average above 50%, even though it had 
lower scores than the CoG in most domains. The 
only domains that had better scores in the CaG were 
general health and bodily pain, although none of 
them presented statistical significance. The domain 
with the lowest mean scores in the CaG was vitality, 
although there was no significant statistical difference 
when compared to the mean scores in the CoG. 
However, social functioning and role emotional had 
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significant association with MetS (p<0.001 and 0.019, 
respectively), although the physical functioning had 
borderline significance. The variable with the stronger 
association with QOL was social functioning, once 
MetS was associated with a fall of 13 points in the 
SF-36, with mean scores of 77.6 in the CaG and 
90.9 in the CoG (although the mean scores were not 
considered low). Nevertheless, after adjustments for 
confounding factors such as BMI, gender, educational 
level, sedentary lifestyle, use of alcohol and smoking, 
the statistical significance of these associations was 
lost (Table 3).

table 1. Univariate analysis of sociodemographic characteristics, anthropometric data, and lifestyle habits of participants with 
metabolic syndrome (Case Group) and without metabolic syndrome (Control Group). Porto Alegre, RS, Brazil, 2007-2013.

Characteristics
total sample

(n=229)
Case Group

(n=118)
Control Group

(n=111) p

Age, years (mean± SD) 47.8±8.3 49.9±7.7 45.6±8.4 <0.001*

Female, nº (%) 167 (72.9) 72 (61.0) 95 (85.6) <0.001†

White, nº (%) 199 (88.4) 102 (89.5) 97 (87.4) 0.68†

Marital Status, n (%)
With companion 148 (67.3) 73 (67.0) 75 (67.6)

0.021†Single 62 (28.2) 27 (24.8) 35 (31.5)
Widowed 10 (4.5) 9 (8.3) 1 (0.9)

Level of education, n (%)
4 years of study 28 (12.2) 1 (0.8) 27 (24.3)

<0.001†5 to 8 years of study 53 (23.1) 6 (5.1) 47 (42.3)
Over 9 years of study  148 (64.6) 111 (94.1) 37 (33.3)

Body mass index, kg/m2 (mean ± SD) 30.8±5.2 34.4±3.6 27.1±3.7 <0.001*

Body mass index ≥30 kg/m2 (obese) 124 (54.1) 104 (88.1) 20 (18.0) <0.001†

Sedentariness, n (%) 161 (70.6) 79 (67.5) 82 (73.9) 0.31†

Smoking, n (%) 30 (13.2) 6 (5.2) 24 (21.6) <0.001†

Use of alcohol, n (%) 6 (2.6) 5 (4.3) 1 (0.9) 0.21†

SD, standard deviation.  * Student’s t test.  † Chi-square.

table 2. Clinical measures for participants with metabolic 
syndrome (Case Group) and without metabolic syndrome 
(Control Group). Porto Alegre, RS, Brazil, 2007-2013.

Characteristics Case Group
(n=118)

Control Group
(n=111) p Adjusted 

p*

SF-36 113.7±16.5 116.6±19.3 0.229† 0.367

PCS 47.6±7.4 46.9±9.4 0.562† 0.153

MCS 47.4±11.6 51.1±11.1 0.013† 0.152

* ANCOVA = Analysis of Covariance with adjustment for BMI, sex, level of 
education, age, sedentary lifestyle, smoking and alcohol use.

† t test.
Data presented as mean ± standard deviation.
SF-36, Medical Outcome Study Short Form, General Health Survey;  PCS, Physical 
component summary;  MCS, Mental component summary.

table 3. Means for the Score of the SF-36 in participants with metabolic syndrome (Case Group) and without metabolic 
syndrome (Control Group). Porto Alegre, RS, Brazil, 2007-2013.

Variable
Case 

Group
Control 
Group p

Case 
Group

Control 
Group P*

Case 
Group

Control 
Group P†

Case 
Group

Control 
Group P‡

n=118 n=111 n=118 n=111 n=118 n=111 n=118 n=111
Physical 
functioning 76.1±1.7 81.0±1.9 0.056 79.7±2.1 77.3±2.2 0.490 78.8±3.0 79.9±2.4 0.790 80.9±4.9 79.2±4.5 0.683

Role-physical 77.6±2.9 81.5±3.5 0.388 80.1±3.9 78.8±4.0 0.841 74.6±5.5 78.2±4.4 0.631 75.7±9.3 75.9±8.6 0.986
Bodily pain 64.3±2.2 58.7±2.6 0.094 66.6±2.8 56.3±3.0 0.030 65.9±4.0 59.3±3.2 0.228 72.6±6.9 64.6±6.4 0.173
General 
Health 69.0±1.7 66.3±2.3 0.346 72.7±2.4 62.4±2.5 0.011 70.5±3.4 63.5±2.8 0.132 69.0±5.8 65.4±5.4 0.454

Vitality 59.0±2.0 63.8±2.1 0.100 62.2±2.4 60.4±2.5 0.668 62.8±3.5 61.7±2.8 0.826 65.3±5.9 67.2±5.4 0.706
Social
functioning 77.6±2.1 90.9±2.2 <0.001 80.9±2.6 87.4±2.7 0.128 81.4±3.7 88.9±2.9 0.135 86.0±6.1 94.6±5.7 0.102

Role 
emotional 69.5±3.4 81.1±3.6 0.019 72.3±4.2 78.1±4.3 0.405 71.4±5.9 79.5±4.8 0.316 78.1±10.1 90.2±9.3 0.161

Mental health 68.9±1.8 70.6±2.1 0.532 71.2±2.3 68.1±2.4 0.420 72.6±3.3 70.3±2.6 0.605 75.0±5.5 76.3±5.1 0.780

* ANCOVA: Analysis of Covariance with adjustment in 3 models: p*: body mass index (BMI); p†: BMI, sex, level of education; p‡: Full Adjusted: BMI, sex, level of 
education, age, sedentary lifestyle, smoking and alcohol use.

Data presented as mean ± standard error.  SF-36: Medical Outcome Study Short Form, General Health Survey. 
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BMI had a significant association with components 
of Physical Health, as well as with components of 
Mental Health in the QOL domains, once individuals 
with higher BMI had worse QOL, lowering the mean 
scores of SF-36 in up to three points (Table 3).

When compared the QOL mean scores between 
men and women, women with or without MetS 
obtained lower scores in all domains of QOL, except 
for the role physical domain. For male, although there 
was significant association between MetS and physical 
and social functioning domains in the univariate 
analysis, only the role emotional domain showed 
significant association with MetS after adjustments for 
confounding factors. For females, despite significant 
association of role emotional and social functioning 

domains with MetS, the significance was lost after 
adjustments for confounding factors (Table 4).

The analysis of the number of components of MetS 
(three, four and five) related to the SF-36 scores did 
not find significant association, even after logistic 
regression, although there was a slight reduction in the 
mean scores with the increase in the number of MetS 
criteria. Concerning the impact of the MetS components 
over the QOL domains, only TGL and HDL presented 
correlation with some of the SF-36 domains. While 
there was correlation between higher TGL scores and 
worse scores in the physical functioning, vitality and 
role emotional domains, higher HDL scores showed 
correlation with worse scores in bodily pain. Both 
correlations, however, were weak. (Table 5).

table 4. Mean difference for the score of the SF-36 in participants with metabolic syndrome (Case Group) and without metabolic 
syndrome (Control Group), stratified by gender. Porto Alegre, RS, Brazil, 2007-2013.

Variable
Mean difference

p Adjusted p*
Mean difference

p Adjusted p*
Men Women

Physical functioning 13.0 (6.0;20.1) 0.001 0.059 5.1 (1.0;11.2) 0.104 0.236

Role-physical 2.5 (18.5;23.6) 0.807 0.964 4.0 (6.9;14.9) 0.467 0.966

Bodily pain 0.3 (14.9;15.5) 0.971 0.781 4.5 (12.2;3.2) 0.251 0.188

General health 2.1 (16.1;11.6) 0.763 0.783 1.7 (8.3;4.9) 0.604 0.511

Vitality 10.3 (2.3;22.8) 0.103 0.230 4.3 (2.3;11.0) 0.199 0.957

Social functioning 17.9 (7.5;28.3) 0.001 0.215 12.9 (5.6;20.2) 0.001 0.233

Role emotional 15.1 (5.9;36.1) 0.151 0.049 11.4 (0.1;22.8) 0.051 0.340

Mental health 6.1 (4.8;17.0) 0.264 0.295 2.4 (3.8;8.6) 0.447 0.920

* ANCOVA: Analysis of Covariance with adjustment for body mass index, sex, level of education, age, sedentary lifestyle, smoking and alcohol use.
Data presented as mean difference ± 95% confidence interval of the difference.  SF-36: Medical Outcome Study Short Form, General Health Survey. 

table 5. Correlation between SF-36 domains and the components of metabolic syndrome in non-adjusted and adjusted analysis 
by multiple linear regression. Participants with metabolic syndrome (Case Group). Porto Alegre, RS, Brazil, 2007-2013.

Variable WC p tGL p hDL-c p FG p SBP p DBP p

Physical functioning
r  0.041 0.792 -0.206 0.037 0.060 0.941 -0.014 0.929 0.028 0.812 0.006 0.901

ra 0.025 -0.198 0.007 0.008 0.023 0.012

Role-physical
r 0.059 0.590 -0.118 0.284 -0.024 0.556 -0.135 0.207 -0.094 0.712 -0.102 0.689

ra 0.052 -0.103 -0.057 -0.121 -0.035 -0.038

Bodily pain
r -0.130 0.070 -0.045 0.262 -0.152 0.028 -0.072 0.472 0.042 0.173 -0.028 0.270

ra -0.172 -0.107 -0.207 -0.069 0.130 -0.105

General health
r -0.102 0.190 -0.141 0.093 -0.072 0.156 -0.187 0.063 -0.093 0.788 -0.083 0.788

ra -0.125 -0.160 -0.135 -0.176 -0.026 -0.026

Vitality
r -0.036 0.554 -0.197 0.040 0.022 0.539 -0.021 0.994 -0.035 0.633 -0.091 0.426

ra -0.056 -0.195 -0.059 0.001 0.046 -0.076

Social functioning
r -0.037 0.755 -0.107 0.400 0.088 0.608 0.083 0.358 -0.076 0.873 -0.100 0.606

ra -0.030 -0.081 0.049 0.088 -0.015 -0.050

Role emotional
r -0.100 0.186 -0.194 0.033 0.023 0.487 -0.021 0.984 0.000 0.452 -0.058 0.474

ra -0.126 -0.202 -0.066 -0.002 0.072 -0.068

Mental health
r -0.115 0.162 -0.123 0.203 0.047 0.788 0.089 0.273 -0.020 0.235 -0.131 0.096

ra -0.133 -0.121 -0.026 0.104 0.113 -0.158

r: Correlation coefficient;  ra  Partial correlation coefficient.
Correlation: 0.0-0.1 - trivial; 0.1-0.3 - low; 0.3-0.5 - moderate; 0.5-0.7 - high; 0.7-0.9 - very large; 0.9-1.0 - nearly perfect. (Hopkins, 1997).
SF-36: Medical Outcome Study Short Form, General Health Survey; WC, waist circumference; TGL, triglycerides; HDL-c, high-density lipoprotein-cholesterol;  
FG, fasting glucose; SBP, systolic blood pressure; DBP, diastolic blood pressure.
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DISCuSSIOn

This study tested the hypothesis of an association 
between MetS and worse QOL, investigating a sample 
of individuals with and without MetS seen at a tertiary 
hospital. Results indicated that after adjustments for 
confounding factors, MetS was not significantly 
associated with decrease on QOL when considered 
the whole sample with both genders, which does not 
fully confirm the hypothesis previously established. 
However, presence of MetS was associated with worse 
QOL in the role emotional in men.

Regarding sociodemographic data, although there 
was a significant difference between the groups related 
to age, between the range of 45-49 years old, this finding 
does not seem to have clinical relevance, because the 
variation found in the age range does not present major 
physiological difference in the subject’s functioning. 
For this reason, they are classified within the same age 
range, according to World Health Organization [49].

However, the difference between the groups 
regarding educational level might have contributed 
to the smaller difference found between QOL mean 
scores in the groups studied. This may occurs because 
low educational level is also associated with worse 
QOL scores [50]. CoG could have lower QOL scores 
due to the low level of education.

Although there was association between MetS 
and worse QOL in some of the SF-36 domains in 
the univariate analysis, this association was lost after 
being adjusted for confounding factors. These findings 
confront the results of most studies, which support the 
idea that MetS would be significantly associated with 
worse QOL [5-13,15], even though they corroborate 
the findings of some studies [26,27,40] which did 
not find significant association between MetS and 
QOL after adjustments for confounding factors. It is 
noteworthy that different QOL assessment instruments 
had been used in those studies. As shown in other 
studies, MCS was also associated with QOL [6,16], 
although in this study the significant association was 
lost after adjustments [16]. The higher scores found 
in the general health and bodily pain domains in the 
CoG may be related to the fact that this group sample 
is composed of subjects attending an outpatient service 
during data collection, which might have increased 
scores.

Regarding BMI, there was a significant difference 
between subjects with or without MetS. According to 
results obtained in previous studies [6,10,26,27,51], 
higher BMI was significantly associated with lower 
QOL scores in most SF-36 scores, and with lower 

PCS scores. Nevertheless, the present study found 
association not only with lower PCS scores, but also 
with lower MCS scores of SF-36.

Considering the association between BMI and 
QOL scores, and in attempt to understand the possible 
reasons for the loss of significance, the SF-36 scores 
were adjusted in three different models for confounding 
factors. The presence of BMI, adjusted separately in 
model 1, had a significant impact in the QOL domains, 
once the significance of the associations found were lost 
after adjusted. This means that the association between 
MetS and worsening QOL would be explained by the 
increase in BMI and not by MetS, reinforcing the idea 
that there is association between higher BMI and worse 
health-related QOL in the general population [52,53].

When the sample was stratified by gender, unlike 
the findings of association between MetS and worse 
QOL in women [16-23], this study did not find this 
association after being adjusted for confounding 
factors. Yet, as shown in other studies [18,19] when 
comparing the mean scores between the genders, 
women with or without MetS showed lower QOL 
scores in most SF-36 domains. On the other hand, 
there was significant association in men, even after 
adjustments, between the role emotional domain and 
QOL, as well as in previous studies [6,19], although this 
association was not kept in one of these studies [19], 
possibly due to the fact that a different adjustment 
model had been used.

Gender differences in the association between 
MetS and QOL are not conclusive, although most 
of the available studies found significant association 
in women. It was surprising that in this study the 
association between MetS and QOL was found just in 
men. Maybe this finding occurred by chance due to the 
small sample size and should be confirmed in futures 
studies. On the other hand, the association between 
MetS and role emotional domain can be explained 
and corroborated by the already know association of 
MetS with depression and anxiety [26,54-57], because 
this domain analyze role limitations due to emotional 
problems. 

The fact that there was no significant association 
between increase in the number of MetS components 
and decrease in QOL scores might be explained also by 
the small sample size, which was not able to demonstrate 
this effect unlike previous studies [5,7,16,17]. 
Concerning the impact of MetS components on QOL, 
the available evidence shows association between low 
HDL-c levels [12,15,40], high BP levels [10,12,17,40], 
high TGL [12,40], high levels of fasting plasma 
glucose [5,10,12] and low QOL scores. The correlation 
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of increased HDL-c with worse scores in the bodily 
pain domain challenges the evidence [15], but might 
be due to the use of medication for cholesterol, such as 
statins, which could be overestimating HDL-c levels, 
even not reaching the desired protective effect, besides 
causing myalgia as a side effect.

Considering that there was no significant statistic 
difference in most SF-36 domains when comparing 
subjects of both genders with or without MetS, this 
study indicated that the health status and QOL in MetS 
subjects did not suffer significant negative impact 
of MetS itself. The QOL scores of subjects in this 
sample were above 50%, which suggests that both 
groups presented good overall life conditions and/or 
adjustment to the disease. It is important to highlight 
that some studies that found significant association 
between MetS and QOL also disclosed mean scores 
above 50% in 8 SF-36 domains [6,16,27].

The fact that this study did not demonstrate 
significant negative impact of MetS on QOL in 
both genders draws attention, since MetS might 
not initially impair QOL. At first, it is only a set of 
silent risk factors for cardiovascular disease, and for 
this reason, the search for treatment and its adhesion 
might be compromised, because treatment strategies 

involve a change in lifestyle which must be perceived 
and desired by the patient. On the other hand, the fact 
that the study found a significant association between 
MetS and decreased QOL scores in the role emotion 
domain, in men, highlights the importance of screening 
for anxiety and depression in MetS individuals. 

This study has some limitations. First of all, as 
a cross-sectional study, it was not able to establish 
a causal link of the associations. Secondly, the fact 
that the CoG was formed by outpatients in a general 
hospital could have influenced the perceived health 
status, causing biased results, although subjects were 
selected based on disease-free criteria. Moreover, 
considering the fact that many associations have 
disappeared with the logistic regression, the sample 
size was a limitation of this study.

In summary, this study provides preliminary data 
that MetS has a significant association with men’s 
worse QOL, in terms of role emotional. However, 
since there are few studies in this area and data are 
still controversial and non-conclusive, further studies 
are necessary to definitely confirm this association 
and, therefore, contribute to devise more effective 
preventive and therapeutic measures in order to reduce 
the prevalence of this major health problem.
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