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Introduction: The purpose of this study was to evaluate the prevalence of peripheral 
polyneuropathy (PPN) in subjects with grade II and III obesity (Ob-II,III) and 
metabolic syndrome (MetS) but without diabetes and to investigate possible 
associated factors. 
Method: A cross-sectional study was performed in non-diabetic Ob-II,III,MetS 
patients using the Michigan Neuropathy Screening Instrument (MNSI) to assess 
the presence of PPN. 
Results: A total of 24 of 218 non-diabetic Ob-II,III,MetS patients had PPN. Based 
on univariate analysis, serum levels of LDL-cholesterol (p=0.046) were significantly 
associated with PPN, while serum triglycerides (p=0.118) and low HDL-cholesterol 
(p=0.057) showed a tendency toward this association. On a Poisson regression 
analysis, when the three possible associations were included, low HDL-cholesterol 
(p=0.047) remained independently associated. 
Conclusion: In non-diabetic Ob-II,III,MetS patients, PPN defined by the MNSI 
showed a high prevalence and was associated with low levels of HDL-cholesterol. 
In order to diagnose that complication, neurological evaluation should be 
performed in these patients.
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introduction
Clinical trial results have shown that intensive metabolic 
control reduces the incidence and progression of neuro-
pathy in patients with type 1 diabetes mellitus (DM1). 
Yet, for patients with type 2 diabetes mellitus (DM2), it 
is unclear that glycemic control has such a striking effect, 
although other microvascular complications can be clearly 
prevented. Since polyneuropathy occurring in patients 
with DM2 has been related to risk factors such as obesity, 
dyslipidemia, peripheral arterial disease, vitamin deficien-
cies and pre-diabetes, these and other factors often asso-
ciated with DM2 presence could have a relevant impact 
as a determinant of disease onset and progression.1-3 

Currently, few studies have investigated the associa-
tion and risk factors for progression of peripheral poly-
neuropathy (PPN) in non-diabetic severely obese patients 

with metabolic syndrome (MetS). If in DM2 these asso-
ciations have a great impact on PPN, patients who have 
them, even before presenting metabolic changes consistent 
with the diagnosis of DM, could already present PPN. 
Therefore, knowing the prevalence of PPN and its risk 
factors in patients with predisposition to DM could be 
useful to define the determining factors of PPN in obese 
patients with and without DM2. Considering the aspects 
above, we sought to establish the prevalence of PPN in 
obese patients grade II and III with MetS and without 
DM (non-diabetic Ob-II,III,MetS patients) in which pos-
sible risk factors such as hyperglycemia, dyslipidemia, 
increased body weight or waist circumference, use of met-
formin and decreased serum vitamin B12 levels could be 
associated with presence of PPN as defined by the Mich-
igan Neuropathy Screening Instrument (MNSI).
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Method
Subjects
A cross-sectional and prospective study including patients 
with grade II and III obesity (severe obesity) with MetS 
and without diabetes was conducted in the Obesity Treat-
ment Center at Santa Rita Hospital, Santa Casa de Mise-
ricórdia de Porto Alegre Hospital Complex, in the period 
of January to December 2014. The studied subjects un-
derwent tests and consultations according to a surgical 
protocol to undergo bariatric surgery. Patients were eva-
luated consecutively during their routine visits by two 
biomedical examiners who were unaware of the comor-
bidities related to obesity or dyslipidemia and MetS com-
ponents presented by the patients. The following inclusion 
criteria were adopted: minimum age of 18 years; grade II 
and III obesity as defined by the World Health Organiza-
tion (WHO)4 (BMI ≥ 35 to 39.9 g/m2 and BMI ≥ 40 kg/
m2, respectively); MetS as defined by the International 
Diabetes Federation (IDF);5 absence of DM according to 
parameters of the American Diabetes Association (ADA);6 
and consent form signed for participation in the study. 
Exclusion criteria were: hypothyroidism (TSH levels grea-
ter than 6 mU/L); vitamin B12 deficiency (serum levels 
below 210 pg/mL); prior bariatric surgery; history of al-
cohol abuse according to the CAGE questionnaire;7 crea-
tinine clearance less than 60 mL/min according to the 
Cockcroft-Gault equation;8 acute liver disease; leprosy; 
HIV positive test; nursing mothers and pregnant women; 
fasting glucose or A1c hemoglobin levels suggesting diag-
nosis of DM on the date of inclusion.

The following information was obtained from the 
patients’ medical charts in the last three months of as-
sessment for neuropathy: anthropometric data and blood 
pressure (mmHg), serum blood glucose (mg/dL) checked 
after fasting and again two hours after drinking a glu-
cose-rich drink, HDL-cholesterol (mg/dL), LDL-choles-
terol (mg/dL), triglycerides (mg/dL), creatinine (mg/dL), 
TSH (mU/L), and vitamin B12 (pg/mL). After authorizing 
their participation in the study, patients were asked to 
complete the questionnaire, which comprised questions 
regarding presence of neuropathy – the MNSI.9,10 The first 
measures assessed were degree of neuropathy according 
to the MNSI and waist circumference. Impaired glucose 
intolerance was defined according to the ADA criteria.6 

Metabolic syndrome was characterized according to 
the IDF criteria,5 and was considered present with waist 
circumference ≥ 80 cm for women and ≥ 94 cm for men 
in addition to at least two of the following risk factors: 
triglycerides ≥ 150 mg/dL, HDL-cholesterol < 40 mg/dL 
for men and < 50 mg/dL for women, systolic blood pres-

sure ≥ 130 mmHg or diastolic blood pressure ≥ 85 mmHg, 
fasting glucose ≥ 100 mg/dL, previous diagnosis of DM 
and hypertension or patient undergoing treatment for 
hypertension or DM. 

LDL-cholesterol was defined as increased if > 130 mg/dL, 
fasting blood glucose ≥ 100 mg/dL and < 126 mg/dL was cat-
egorized as impaired glucose tolerance (IGT),6 blood glucose 
2 hours after oral intake of 75 g of glucose ≥ 140 mg/dL 
and < 200 mg/dL was defined as IGT,11 and creatinine 
> 1.4 mg/dL was defined as chronic renal disease.

Of the 315 patients, 67 were excluded for having dia-
betes, 23 for not meeting the criteria for MetS, three for 
having hypothyroidism, three for having had bariatric 
surgery in the past and one for having vitamin B12 defi-
ciency. In the end, 218 individuals remained in the study.

Ethical aspects
The study was approved by the Research Ethics Commit-
tee of the Santa Casa de Misericórdia de Porto Alegre 
Hospital Complex and all patients were informed about 
this research through a Free and Informed Consent Form, 
according to resolution 466/2012.

Instruments
MNSI was used to assess the presence and degree of neu-
ropathy.9,10 This instrument was validated and yielded a 
specificity of 79% and a sensitivity of 61%.9

The MNSI questionnaire for symptoms consists of 
15 questions, which were translated into Brazilian Portu-
guese and used to track PPN symptoms. The maximum 
amount of points scored by patients was 13, since ques-
tions 4 and 10 serve to assess association with peripheral 
vascular disease and asthenia, respectively.

The MNSI physical examination was conducted in a 
comfortable and calming room of the OTC, with tem-
perature ranging between 22ºC and 26ºC. The patients 
remained seated or at supine position lying comfortably 
and blindfolded in order to raise the perception. A physi-
cian of our team was trained to perform this test at the 
University of Michigan, further instructing two of our PhD 
students on performing this neurological evaluation. These 
two biomedical scientists performed all of the tests and in 
case of discrepancies the physician also examined the patient 
and made the final decision. Examiners were blinded for 
the results of laboratory exams while performing the phys-
ical examination. In the physical exam, points were award-
ed according to results of appearance of feet, vibratory 
sensitivity on the hallux, sensitivity to Semmes-Weinstein 
monofilament applied in the same location of the tuning 
fork, and blow with a neurological hammer on the Achilles 
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tendon, just above its insertion on the calcaneus, with 
the patient seated and with his legs dangling (Achilles 
reflex). As for feet abnormalities and presence of ulcer-
ation, one point was awarded to each if the sign was 
present and zero point if it was absent. On the other 
results, one point was given when the response was absent; 
half a point when presented with reinforcement or de-
creased and zero point when present, even with reinforce-
ment (Figure 1). In all, the points were added and a cut-
off of 2.5 or more (cutoff validated for the MNSI) was 
defined as suggestive of neuropathy.9

Statistical analysis
The statistical analysis plan was defined prior to data 
acquisition. 

Then, a univariate descriptive analysis was performed, 
in which all the quantitative data were described using 
medians and the qualitative data were described by its 
frequency. All categorical data were tested using Chi-square 
test or Fisher’s exact test, if appropriate. Continuous 
variables were first tested using the Shapiro-Wilk test 
followed by Student’s t-test to compare the average in 
case of normal distribution of the data. Mann-Whitney 
test was used when the distribution was not normal. Sig-
nificant difference was considered when p≤0.05. 

After the univariate analysis, a Poisson regression 
analysis was performed to assess which of the factors 

studied were independently associated with the occurrence 
of PPN. The combination of measures was evaluated us-
ing a prevalence ratio with 95% confidence interval. Vari-
ables included in the model were those that in the uni-
variate analysis had a result of p≤0.2. The statistical 
program used was SPSS for Windows, version 18.

results
In our study, all patients with physical exam positive for 
PPN presented at least one symptom of neuropathy. An 
11% prevalence (n=24) of PPN was found in non-diabetic 
Ob-II,III,MetS individuals. In this study, 81.2% of indi-
viduals with obesity grade II and III with MetS and wi-
thout DM were female. In Table 1, we verified features 
of the 218 individuals evaluated for PPN presence, ac-
cording to MNSI.

According to the data obtained, there was a tendency 
towards higher frequency of low HDL-cholesterol in the 
neuropathy group compared to the non-neuropathy group 
(p=0.057). In both groups, most subjects had grade III 
obesity (75% vs. 73.2%, respectively). There were no sig-
nificant differences between neuropathic and non-neu-
ropathic patients regarding number of individuals with 
systemic arterial hypertension (SAH) (p=0.239), high 
levels of LDL-cholesterol (p=0.341), hypertriglyceridemia 
(p=0.219), impaired fasting glucose (p=0.610), use of met-
formin (p=0.606) and pre-diabetes or IGT (p=0.954).
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FIGURE 1 Physical exam of the MNSI.
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Table 2 shows anthropometric and clinical data expressed 
as median, evaluated for the presence of PPN according 
to MNSI. The group with neuropathy showed higher 
serum levels of LDL-cholesterol compared to those wi-
thout neuropathy (p=0.046). There was a tendency towards 
higher serum levels of triglycerides in the neuropathy 
group compared to the non-neuropathy group (p=0.118).

On the other hand, there was no significant differ-
ence between the results of neuropathy and non-neurop-
athy groups, respectively, on: age (34.5 years vs. 34 years, 
p=0.350), height (1.66 m vs. 1.63 m, p=0.866), weight (118 kg  
vs. 116 kg, p=0.443), BMI (44.9 kg/m² vs. 42.5 kg/m², 
p=0.207), waist circumference (123 cm vs. 122 cm, p=0.374), 
systolic blood pressure (SBP) (130 mmHg vs. 130 mmHg, 
p=0.852), diastolic blood pressure (DBP) (80 mmHg  
vs. 80 mmHg, p=0.341), mean blood pressure (MBP)  
(96.7 mmHg vs. 96.7 mmHg, p=0.442), fasting blood glu-
cose (89.4 mg/dL vs. 93.8 mg/dL, p=0.273), blood glucose 
2 hours after oral intake of 75 g of glucose (126 mg/dL  
vs. 126 mg/dL, p=0.889), HDL-cholesterol (43.5 mg/dL vs. 
45 mg/dL, p=0.457), creatinine (0.82 mg/dL vs. 0.8 mg/dL, 
p=0.965), TSH (2.5 mU/L vs. 2.2 mU/L, p=0.437) and vita-
min B12 (416 pg/mL vs. 449 pg/mL, p=0.432).

Based on the evaluated data, we performed a multi-
variate Poisson regression (Table 3) in order to assess 
which of the factors were independently associated with 
the occurrence of PPN in non-diabetic Ob-II,III,MetS 
individuals.

In the model, the variables used were low HDL-choles-
terol, serum levels of LDL-cholesterol and triglycerides. PPN 
was associated independently with low HDL-cholesterol 

(p=0.047), but there was no association with serum levels 
of LDL-cholesterol (p=0.118) and triglycerides (p=0.239).

discussion
Few studies assess the prevalence of PPN and factors as-
sociated to it in severe obesity and metabolic syndrome 
patients. This study aimed to evaluate the prevalence and 
some factors that could be associated with PPN in both 
men and women with severe obesity and MetS without 
DM. We observed an 11% prevalence of PPN in our sam-
ple with no difference in gender prevalence. Ylitalo et al., 
looking into data from men and women in the NHANES 
study, found a 10.9% prevalence of PPN in the obese 
group.12 Although we found a similar number of indivi-
duals with PPN, it seems important to identify differen-
ces between Ylitalo’s study and ours. In the comparative 
study, participants were older than 40 years, obesity was 
determined by a lower BMI (≥ 30 kg/m²) and participants 
were not selected for the presence of MetS. Moreover, 
diabetic patients were not excluded and the presence of 
PPN was evaluated using Semmes-Weinstein monofila-
ment applying pressure on three different points at the 
plantar surface of each foot (method which identifies 
neuropathy only later than the majority of other methods).

In the literature, data is not consistent when consid-
ering the prevalence of PPN in subjects without diabetes. 
Singleton et al. evaluated 107 patients with idiopathic 
neuropathy and obtained a 34% prevalence of IGT indi-
viduals, of which 92% had neuropathic pain and 81% had 
sensory complaints.13 Smith and Singleton found a 45% 
prevalence of pre-diabetes in patients with idiopathic 

TABLE 1 Characteristics of 218 patients with MetS, degree II and III obesity and without DM, assessed for the PPN presence 
(≥ 2.5). The numbers shown are the total number of patients with the condition described in each group. The percentage of 
patients with the condition described in each group is shown in the parentheses.

PPN Group (n=24) No PPN Group (n=194) p-value

Female sex (%) 19 (79.2) 158 (81.4) 0.784b

Degree II obesity (%)c 6 (25.0) 52 (26.8) 1.000a

Degree III obesity (%)c 18 (75.0) 142 (73.2)

SAH (%) 15 (62.5) 92 (47.4) 0.239a

Low HDL-c (%) 22 (91.7) 138 (71.1) 0.057a

High LDL-c (%) 5 (20.8) 25 (12.9) 0.341b

Hypertriglyceridemia (%) 14 (58.3) 83 (42.8) 0.219a

High fasting blood glucose (%) 6 (25.0) 63 (32.5) 0.610a

High blood glucose 2h post-intake of 75 g of glucose (%) 6/21 (28.6) 57/179 (31.8) 0.954a

Metformin use (%) 0 (0.0) 10 (5.2) 0.606b

aChi-Squared test.
bFisher’s exact test.
cBMI: body mass index.
SAH: systemic arterial hypertension; HDL-c: high-density lipoprotein cholesterol; LDL-c: low-density lipoprotein cholesterol; MetS: metabolic syndrome; DM: diabetes mellitus;  
PPN: peripheral polyneuropathy.
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sensory neuropathy.14 Ziegler et al. found a 13% prevalence 
of PPN in individuals with pre-diabetes, 11.7% in those 
with impaired fasting blood glucose and 7.4% in normal 
patients.15 A study performed between 1999 and 2004 in 
individuals aged over 40 years has shown that, compared 
with patients without diabetes, pre-diabetic subjects had 
11% higher risk of PPN.16 Other groups have also revealed 
higher than expected prevalence of pre-diabetes in patients 
with idiopathic neuropathy in comparison with data of 
the healthy population.17 

In our study, no difference was found between the 
percentage of patients with positive criteria for pre-diabe-
tes (fasting hyperglycemia and altered hyperglycemia 2 
hours after 75 g oral glucose intake in groups with and 

without neuropathy), which suggests that the loss of gly-
cemic control is not the only mechanism determining PPN 
in the group with neuropathy. In addition, there was no 
association on univariate analysis between presence of PPN 
and gender, age, weight, height, BMI, waist circumference, 
SBP, DBP, MBP and serum levels of HDL-cholesterol, cre-
atinine, TSH and B12 vitamin.

After a multivariate Poisson regression using low 
HDL-cholesterol and serum levels of LDL-cholesterol and 
triglycerides, only low HDL-cholesterol was demonstrat-
ed to be independently associated with the presence of 
PPN. Considering this study model, severely obese indi-
viduals with MetS and without DM with low HDL-cho-
lesterol had approximately four times higher prevalence 
of PPN. This result is in accordance with the observation 
by Callaghan et al. that triglyceride levels were positive-
ly related to the risk of amputation in patients with DM2 
and that HDL-cholesterol levels between 40-59 mg/dL 
confer protection against the probability of a lower limb 
amputation.18 

Tesfaye et al. found cardiovascular risk factors as-
sociated with the development of neuropathy, such as 
BMI and serum levels of total cholesterol, LDL-choles-
terol and triglycerides,19 but in the KORA study,20 serum 
triglycerides were not associated with neuropathic pain. 
In another research, there was an association of triglyc-

TABLE 2 Anthropometric and clinical data of 218 patients with MetS, degree II and III obesity, and without DM,  
assessed for the presence of PPN. These figures represent the median. The values in parentheses correspond to 25% and  
75% quartiles, respectively.

PPN Group (n=24) No PPN Group (n=194) p-valuea

Age (years) 34.5 (31.5; 43.8) 34 (29; 40.3) 0.350

Height (m) 1.66 (1.60; 1.68) 1.63 (1.58; 1.70) 0.866

Weight (kg) 118 (104; 139) 116 (104; 128) 0.443

BMI (kg/m²) 44.9 (39.4; 50.8) 42.5 (39.9; 46.3) 0.207

Waist circumference (cm) 123 (118; 136) 122 (116; 131) 0.374

SBP (mm/Hg) 130 (120; 140) 130 (120; 140) 0.852

DBP (mm/Hg) 80 (72.5; 90) 80 (80; 90) 0.341

MBP (mm/Hg) 96.7 (93.3; 102) 96.7 (93.3; 103) 0.442

Fasting blood glucose (mg/dL) 89.4 (82; 99.8) 93.8 (86.8; 101) 0.273

Blood glucose 2h post-intake of 75 g of glucose (mg/dL) 126 (113; 147) 126 (106; 146) 0.889

HDL-c (mg/dL) 43.5 (37; 49) 45 (39; 50) 0.457

LDL-c (mg/dL) 128 (110; 144) 111 (89; 133) 0.046*

Triglycerides (mg/dL) 172 (97; 247) 132 (99; 192) 0.118

Creatinine (mg/dL) 0.82 (0.75; 0.90) 0.80 (0.70; 0.94) 0.965

TSH (mU/L) 2.5 (1.5; 4.5) 2.2 (1.6; 3.0) 0.437

B12 vitamin (pg/mL) 416 (343; 507) 449 (328; 655) 0.432

*Statistically significant (p<0.05).
aMann-Whitney U test.
BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; MBP: mean blood pressure; HDL-c: high-density lipoprotein cholesterol; LDL-c: low-density lipoprotein choles-
terol; MetS: metabolic syndrome; DM: diabetes mellitus; PPN: peripheral polineuropathy.

TABLE 3 Multivariate Poisson regression, in order to 
evaluate which factors were independently associated to 
the occurrence of PPN in the sample of degree II and III 
obesity patients with MetS and without DM.

Variables Model

PR (95CI) p-value

Low HDL-c 4.12 (1.02 – 16.7) 0.047*

LDL-c 1.01 (1.00 – 1.02) 0.118

Triglycerides (mg/dL) 1.00 (0.99 – 1.01) 0.239

*Statistically significant (p<0.05).
HDL-c: high-density lipoprotein cholesterol; LDL-c: low-density lipoprotein cholesterol; MetS: me-
tabolic syndrome; DM: diabetes mellitus; PPN: peripheral polineuropathy; PR: prevalence ratio.
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erides with lower limb amputation, but no association 
with LDL and HDL-cholesterol.18 We observed that, al-
though there was initially a significant association be-
tween serum levels of LDL-cholesterol and a tendency of 
association between serum triglyceride levels with the 
presence of PPN, this association was not confirmed in 
the multivariate regression. 

Our study raised the hypothesis that non-diabetic 
Ob-II,III,MetS patients and with PPN would have lower 
levels of vitamin B12 compared to those without PPN 
and that there would be an association with the use of 
metformin, since some pre-diabetic patients receive this 
prescription in order to prevent progression to DM. How-
ever, the results showed no association between the pres-
ence of PPN and vitamin B12 levels or use of metformin.

Since we showed a significant prevalence of PPN in 
severely obese subjects with MetS without diabetes and 
a significant association of PPN with low HDL-choles-
terol, we considered this finding as the most consistent 
in our study and we will make some considerations about 
this possibility.

In addition to being a marker for future21 or concur-
rent22 cardiovascular disease, low HDL-cholesterol is also 
associated with many clinical parameters such as low lev-
els of physical activity.22 Thus, the main recommendation 
made to increase HDL-cholesterol is physical exercise.23-25 
Since a study conducted by our research group showed 
that 1 year of Roux-en-Y gastric bypass decreased serum 
levels of blood glucose, total cholesterol, LDL-cholesterol 
and triglycerides, but did not improve HDL cholesterol,26 
it is also possible that PPN described after this kind of 
bariatric surgery by other authors27 could be related to the 
low HDL-cholesterol levels that these sedentary patients 
usually present, as well as to vitamin deficiency.

Clinical and epidemiological studies have shown that 
HDL, a class of plasma lipoproteins, can be very hetero-
geneous in size and density, and have an atheroprotective 
role attributed to its ability to promote efflux of choles-
terol from arterial macrophages loaded with cholesterol.28,29 
However, recent studies have recognized great physical 
heterogeneity of HDL, which is associated with its mul-
tiple functions. Both the protein and lipid components 
of these particles are involved in its effect. The apolipo-
protein AI (ApoA-I) is quantitatively the major protein 
constituent having a structure suitable for transporting 
lipids. It readily interacts with the ATP-binding cassette 
transporter A1 (ABCA1) and the scavenger-receptor B-1 
(SR-B1), and it activates the enzyme lecithin-cholesterol 
acyl transferase (LCAT), which is essential for HDL mat-
uration. The resulting primary mature particles are HDL2 

and HDL3. Moreover, ApoA-1 has antioxidant and anti-
-inflammatory properties, together with other enzymes. 
Regarding lipid fraction, an atheroprotective role has been 
recognized for lisosphingolipids, particularly sphingosine-1-

-phosphate (S1P), which is involved in the process of cho-
lesterol reverse transfer. All these atheroprotective func-
tions are apparently lost in the plasma of patients with 
systemic inflammation, coronary heart disease, diabetes 
and chronic kidney disease, as these patients’ plasma is 
considered dysfunctional.28-30 When HDL-cholesterol 
levels are low, as observed in our patients classified as 
neuropathic, the atheroprotective effect of HDL-choles-
terol is probably also decreased.

On the other hand, it has been observed in vitro that 
HDL-cholesterol particles can be captured by injured 
distal axons and used for the regeneration of these fibers.31 
If the uptake of HDL from plasma through binding with 
SR-B1 receptors previously described as present in distal 
axons also occurs in vivo, lower peripheral axonal regen-
eration can take place in patients with low HDL-choles-
terol, which would explain our findings.

Increased physical activity of animals has been as-
sociated with better autonomic function and could prevent 
the decrease of nerve function related to aging when they 
exercise on a regular basis.32,33 In humans, in whom the 
presence of denervation was assessed by skin biopsy and 
study of intra-dermal nerves, it was observed that lifestyle 
changes (exercise and diet) determined not only improve-
ment of the lipid abnormalities but also an increase of 
nerve fibers density in a subsequent biopsy.34,35 These data, 
as well as the findings of our study, suggest that HDL-

-cholesterol could be either a mediator involved in this 
effect or a marker that indicates little physical activity, 
genetic predisposition to atherosclerosis, and other al-
terations, for example, increased oxidative stress (which 
would favor neuronal dysfunction). If our findings are 
later confirmed in studies with other population samples 
and other designs, there would be a common explanation 
for the etiology of neuropathy in sedentary subjects, es-
pecially when they are obese, with MetS and/or with DM2.

In our study, no difference was found between men 
and women for the presence of PPN and other studied 
variables. The low number of men with PPN in our sam-
ple population limited our evaluation. Increasing the 
number of men in the neuropathic group would allow us 
to analyze if all associated factors found would associate 
in both sexes or if any of these would prevail in male or 
female. Since men have a mean HDL-cholesterol level 
lower than that of normal women, it is possible that the 
higher prevalence of neuropathy and amputations found 
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in other studies in men is a reflection of lower HDL-cho-
lesterol levels. Another limitation for assessing this rela-
tionship is the study design, which is cross-sectional. In 
a longitudinal study performed with a larger number of 
non-diabetic Ob-II,III,MetS patients with PPN, other as-
sociations or risk factors might be found. Therefore, 
cross-sectional studies with a larger sample and a higher 
number of men, as well as longitudinal studies, would 
be necessary to confirm that PPN is associated with low 
serum HDL-cholesterol and whether there are other as-
sociated risk factors for PPN in these patients.

conclusion
Our study revealed an 11% prevalence of PPN in indivi-
duals with obesity grade II and III with MetS and not 
diagnosed with diabetes, and the presence of PPN was 
independently associated with low HDL-cholesterol levels. 
Since an increase in HDL-cholesterol is rarely achieved 
with the treatment of these patients, PPN often progres-
ses in these cases, especially in patients that will become 
hyperglycemic or develop DM. In order to diagnose this 
complication, a neurological evaluation should be done 
when patients come for outpatient visits. 

resuMo

Polineuropatia periférica em pacientes obesos graves com 
síndrome metabólica sem diabetes: associação com baixo 
HDL-colesterol

Objetivo: Avaliar a prevalência da polineuropatia perifé-
rica (PNP) em indivíduos obesos graus II e III com sín-
drome metabólica (Ob-II,III,SM) sem diabetes e buscar 
possíveis fatores associados. 
Método: Em um estudo transversal, realizado em indiví-
duos Ob-II,III,SM e sem diagnóstico de diabetes, o Ins-
trumento de Screening de Michigan (MNSI) foi utilizado 
para avaliar a presença de PNP. 
Resultados: Um total de 24 de 218 pacientes Ob-II,III,SM 
e sem diabetes tinham PNP. Quando observamos as as-
sociações com PNP em uma análise univariada, níveis 
séricos de LDL-colesterol (p=0.046) estiveram significa-
tivamente associados e houve também uma tendência à 
associação com níveis séricos de triglicerídeos (p=0.118) 
e baixo HDL-colesterol (p=0.057). Em uma análise de 
regressão de Poisson, quando as três possíveis associações 
foram incluídas, baixo HDL-colesterol (p=0.047) mante-
ve-se independentemente associado. 
Conclusão: Em pacientes Ob-II,III,SM, mas sem diabetes, 
a PNP definida pelo MNSI tem uma prevalência elevada 

e está associada a baixos níveis de HDL-colesterol. Para 
diagnóstico dessa complicação, recomenda-se realizar o 
exame neurológico desses pacientes.

Palavras-chave: polineuropatias, obesidade, síndrome 
metabólica, HDL-colesterol. 
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