158

Rev Port Endocrinol Diabetes Metab. 2023;18(3-4)

> de Endocrinologia, Diabetes € Metabolismo

SPEDM

Revista Portuguesa

www.spedmjournal.com

Artigo Original

Metabolic Control and Cardiovascular Risk in Men and Women
with Type 2 Diabetes Mellitus Living in a Low-Income Country

Luciana Corréa Rodrigues *,

@ CrossMark

Angela Cristine Bersch-Ferreira °, ® Aline Marcadenti ***

“ Graduate Program in Health Sciences (Cardiology) / Instituto de Cardiologia/Fundagdo Universitaria de Cardiologia do Rio Grande do Sul, Brasil
" Department of Research / BP - A Beneficéncia Portuguesa de Sio Paulo, Sdo Paulo, Brasil

< Heor Research Institute, Sao Paulo, Brasil

INFORMACAO SOBRE O ARTIGO

Historial do artigo:

Received/ Recebido: 2024-03-13
Accepted/Aceite: 2024-07-26
Publicado / Published: 2024-09-13

© Autor (es) (ou seu (s) empregador (es)) e
Revista SPEDM 2023. Reutilizagdo permitida
de acordo com CC BY-NC. Nenhuma
reutilizagdo comercial.

© Author(s) (or their employer(s)) and SPEDM

Journal 2023. Re-use permitted under CC BY-NC.

No commercial re-use.

Keywords:
Cardiovascular Diseases;
Diabetes Mellitus Tipo 2;
Metabolic Syndrome.

Palavras-chave:

Diabetes Mellitus, Type 2;
Doengas Cardiovasculares;
Sindrome Metabdlica.

" Autor Correspondente / Corresponding Author.

ABSTRACT

Introduction: As data on cardiovascular risk and metabolic control by sex in multiethnic popula-
tions with type 2 diabetes mellitus living in low-income countries are scarce, this study aimed to
evaluate these indicators in a sample of men and women with type 2 diabetes mellitus who use the
Brazilian public health system.

Methods: This was a cross-sectional analysis of a national, multicenter, randomized clinical trial that
included participants with type 2 diabetes mellitus aged >30 years. Sociodemographic, clinical, bio-
chemical, anthropometric, and food intake data were collected. Logistic regression models adjusted
for confounding factors were used to determine the association between metabolic control and sex.
Results: The study included 225 women and 146 men with a mean age of 60.6 + 9.8 years and mean
time since type 2 diabetes mellitus diagnosis of 11.48+ 9.1 years. Men had a higher prevalence of a
high cardiovascular risk than women (82.3% vs 45.9%, p < 0.001). After adjusting for age and physi-
cal activity levels, men had a reduced chance of having low-density lipoprotein cholesterol and blood
pressure levels within the normal range according to cardiovascular risk stratification (odds ratio [OR]
0.88, C195%: 0.82-0.95; p <0.01 and OR 0.88, C1 95%: 0.79-0.97; p=0.01). Women were more likely
to have increased waist circumference than men (OR 1.13, CI1 95% 1.07-1.19; p < 0.01).
Conclusion: This study revealed a difference in cardiovascular risk and metabolic control between
the sexes in a multiethnic population with type 2 diabetes mellitus.

Controle Metabélico e Risco Cardiovascular em Homens e Mulheres
com Diabetes Mellitus Tipo 2 Residentes em um Pais de Baixa Renda

RESUMO

Introducdo: Considerando que os dados referentes a risco cardiovascular e controle metabodlico de
acordo com o sexo em populagdes multiétnicas com diabetes mellitus tipo 2 residentes em paises de
baixa renda s30 escassos, este estudo teve como objetivo avaliar esses indicadores em uma amostra
de homens e mulheres com diabetes mellitus tipo 2 usuarios do sistema publico de satude brasileiro.
Meétodos: Esta foi uma andlise transversal com dados da linha de base de um ensaio clinico rando-
mizado multicéntrico que incluiu participantes com diabetes mellitus tipo 2 e com idade >30 anos.
Foram coletados dados sociodemograficos, clinicos, bioquimicos, antropométricos e de consumo
alimentar. Modelos de regressao logistica ajustados para fatores de confusao foram utilizados para
determinar a associa¢@o entre controle metabolico e sexo.
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Resultados: O estudo incluiu 225 mulheres e 146 homens com idade média de 60,6 + 9,8 anos e
tempo médio desde o diagnostico de diabetes mellitus tipo 2 de 11,48 = 9,1 anos. Os homens apre-
sentaram maior prevaléncia de risco cardiovascular elevado em comparagdo as mulheres (82,3%
vs 45,9%, p < 0,001). Apds ajuste para idade e niveis de atividade fisica, os homens tiveram uma
chance reduzida de ter colesterol da lipoproteina de baixa densidade e niveis de pressdo arterial
dentro da faixa de normalidade de acordo com a estratificagdo de risco cardiovascular (odds ratio
[OR] 0,88, IC 95%: 0,82-0,95; p < 0,01 e OR 0,88, IC 95%: 0,79-0,97; p=0,01). As mulheres fo-
ram mais propensas a ter circunferéncia da cintura aumentada do que os homens (OR 1,13, IC 95%

1,07-1,19; p < 0,01).

Conclusdo: Este estudo revelou diferenga no risco cardiovascular e no controle metabdlico entre os
sexos em uma populacdo multiétnica com diabetes mellitus tipo 2.

Introduction

According to the International Diabetes Federation, the preva-
lence of type 2 diabetes mellitus (T2DM) has been exponentially
increasing, specialty in low-income countries and among indi-
viduals from lower socioeconomic backgrounds.! This disease
is closely associated with a sedentary lifestyle and poor dietary
habits, resulting in a spectrum of cardiometabolic changes related
to overweight/obesity, hypertension, and dyslipidemia.”> Con-
sequently, the risk of cardiovascular events in individuals with
T2DM is two—three times greater than that in individuals without
the disease, irrespective of sex.!

Although the overall risk of cardiovascular disease is higher in
individuals with T2DM in the general population, this risk varies
between men and women. Some studies indicate that women with
T2DM have a significantly higher risk of cardiovascular events and
mortality than men with T2DM.*° However, the factors contributing
to this phenomenon are not yet fully understood,” suggesting that they
may be linked to different insulin sensitivities between sexes.® Fur-
thermore, women with T2DM appear to be more sensitive to coagu-
lation and systemic inflammatory disorders than men with T2DM.’

In addition to sex-specific biological factors, environmental
and modifiable risk factors have also been investigated.'” Access
to healthcare services can be a determining factor,'' as can consid-
erations of race and ethnicity.”> Women have a higher prevalence
of suboptimal drug treatment for cardiovascular risk factors,'*!*
leading to poorer glycemic, blood pressure, and lipid control,'*"
and a tendency towards a sedentary lifestyle.'® In contrast, they
maintain a better diet quality'” and exhibit a lower prevalence of
smoking than men.'® Furthermore, metabolic responses to certain
drug classes seem to differ between sexes.'”

Although the literature consistently highlights differences be-
tween men and women with T2DM in terms of cardiovascular risk
and metabolic control, there are limited data on diverse mixed-race
populations living in low-income countries and users of large pub-
lic health systems, such as those in Brazil. Besides, most focusing
only on glycemic control*® and data about differences between men
and women with T2DM regarding quality of diet are scarce. There-
fore, considering the rich sociocultural diversity of Brazil, as well
as the high racial miscegenation and different levels of access to
healthcare, this study aimed primarily to evaluate the distribution of
cardiovascular risk and prevalence of metabolic control in men and
women diagnosed with T2DM users of the Brazilian Unified Health
System across different regions of the country.

Material and Methods
Study Design and Participants

A cross-sectional study utilizing baseline data from a national
multicenter randomized clinical trial (the NUGLIC study, Clini-

cal Trials ID NCT03793855) was conducted across three distinct
regions of Brazil: the northeast, southeast, and south. The partici-
pants were recruited from endocrinology, cardiology, and nutri-
tion outpatient clinics between May 2019 and September 2021.

Eligibility Criteria

The inclusion criteria were individuals who voluntarily partici-
pated, were diagnosed with T2DM in accordance with established
guidelines,” exhibited a glycated hemoglobin (HbAlc) level of >
7% at the screening stage, and had not received nutritional coun-
seling for a minimum of six months before the clinical trial. The
exclusion criteria included type 1 diabetes mellitus; adult latent
autoimmune diabetes mellitus; HbAlc > 12%; severe neuropathy
(evaluated according to medical records); chronic kidney disease
requiring dialysis; diagnosed cancer with a life expectancy of less
than 6 months; chemical dependency/alcoholism or use of antipsy-
chotic drugs; autoimmune disease or chronic steroid use; gastro-
paresis; pregnancy; lactation; gestational diabetes; acute coronary
syndrome events within the preceding 60 days; wheelchair de-
pendence; extreme obesity (body mass index [BMI] > 40 kg/m?);
cognitive, neurological, or psychiatric conditions impeding study
participation (at the discretion of the researcher); and concurrent
participation in other clinical intervention studies. A convenience
(non-probability) sampling method was used in the NUGLIC study.

Ethical Approval

The study protocol was approved by the Research Ethics Com-
mittee (REC) of the Instituto de Cardiologia do Rio Grande do Sul
(CAEE number 53749321.5.0000.5333). All participants provid-
ed informed consent before participating in the study, which was
conducted in strict adherence to the ethical principles outlined in
the Declaration of Helsinki and Resolution 466/12 of the National
Health Council of Brazil.

Procedures and Variables Evaluated

Following the execution of informed consent forms, the par-
ticipants completed a standardized questionnaire that collected de-
mographic, clinical, and lifestyle information. Socioeconomic and
educational data were assessed according to the Brazilian Econom-
ic Classification Criteria.”! Physical activity levels were categorized
using the short version of the International Physical Activity Ques-
tionnaire (IPAQ) validated for the Brazilian population.*

Body weight (kg) was measured with the participants barefoot
and wearing minimal clothing. Height (in cm) was measured in the
supine position, with both arms hanging freely at the sides of the body
and palm-facing thighs. BMI (kg/m?) was calculated by dividing body
weight by the square of height in meters. Waist circumference (cm)
was measured with a precision of 0.1 c¢m, using a measuring tape
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composed of resistant, inelastic, and flexible material, positioned at
the midpoint between the lower edge of the costal arch and iliac crest
in the midaxillary line. Systolic and diastolic blood pressures (SBP
and DBP) were assessed according to established guidelines® using
an Omron HEM-705CP automatic blood pressure monitor (Kyoto
Head Office, Japan). Laboratory tests were conducted according to
techniques standardized by the reference clinical analysis laboratory
of each research center or computed using specific mathematical for-
mulas. The participants fasted for 12 h and refrained from alcohol
consumption for 72 h prior to all analyses.

Food intake was evaluated using two 24-hour dietary recalls
(24HR) administered during the initial visit and 15 days after in-
clusion in the study. Diet quality was assessed using the Modified
Alternative Healthy Eating Index (mAHEI)* and all dietary data
were recorded using dedicated software (Sistema Vivanda de Ali-
mentagdo®, Sdo Paulo, Brazil).

The American Heart Association (AHA) calculator” was used
to determine cardiovascular risk. Participants were stratified into the
following 10-year risk categories for atherosclerotic cardiovascular
disease: low risk (< 5%), borderline risk (5.0%—-7.4%), moderate risk
(7.5%-19.9%), and high risk (> 20%). Metabolic control targets were
identified as follows: HbAlc < 7%; BMI < 25 kg/m?; waist circumfer-
ence < 90 cm for men and < 80 cm for women; total cholesterol <200
mg/dL; serum triglycerides < 150 mg/dL; SBP/DBP < 140/90 mmHg
for low, borderline, and moderate cardiovascular risk; <130/80 mmHg
for high cardiovascular risk; low-density lipoprotein (LDL)-cholesterol
< 100 mg/dL for low and borderline cardiovascular risk; < 70 mg/dL
for moderate risk; and < 50 mg/dL for high cardiovascular risk; and
high-density lipoprotein (HDL)-cholesterol > 50 mg/dL for women
and > 40 mg/dL for men. Individuals with previous cardiovascular dis-
ease were automatically stratified at high risk.

Sample Calculation

In accordance with a study by Wright,'* wherein approximate-
ly 43% of women and 39% of men with T2DM exhibited at least
one controlled cardiovascular risk factor (HbAlc, blood pressure,
and lipid profile), approximately 380 participants were required to
identify sex-related variations in this study.

Statistical Analysis

Participant characteristics, laboratory results, medication type,
nutritional data, and metabolic control were presented as absolute
and relative frequencies for categorical variables and as mean and
standard deviation or median and quartiles for continuous vari-
ables. Fisher’s exact test was used for comparisons between sexes
and categorical variables. The t-test or Mann-Whitney test was
used to compare continuous variables by sex, considering the data
distribution. Logistic regression models were adjusted for com-
parisons between sexes and metabolic control data with p-values
< 0.05 (LDL-cholesterol, waist circumference, and blood pres-
sure), considering sex, age, and physical activity as explanatory
variables. The significance level was set at 5%, and all statistical
tests were conducted using the R software (R Core Team, 2021).

Results

The study included a total of 371 participants, consisting of
225 women and 146 men, with a mean age of 60.6 = 9.8 years
and a mean time since T2DM diagnosis of 11.4 + 9.1 years. Table
| shows the characteristics of the volunteers. This indicates that

approximately 70% of women were classified as having lower
socioeconomic strata and demonstrated higher physical activity
levels. Moreover, women exhibit a higher prevalence of abdomi-
nal obesity and a lower prevalence of previous acute myocardial
infarction (AMI) than men.

Tables 2 and 3 provide descriptions of the biometric and chemi-
cal variables, blood pressure, and medications used according to
sex, respectively. Women displayed higher total cholesterol (p =
0.02) and HDL-cholesterol levels (p < 0.001) than men, whereas
they had lower SBP (p = 0.003). Additionally, the proportion of
women using antithrombotic medications was lower than that of
men (p < 0.001), with no significant difference in the use of hypo-
glycemic agents by sex. Regarding diet quality, there was no dis-
crepancy in the total mAHEI score between the two sexes (25.8
+ 7.9 for women, 26.5 + 7.7 for men, p = 0.45). However, when
assessing the individual components of the index, women exhibited
a higher consumption of whole grains and a lower consumption of
nuts/soy protein and alcohol (Table 4).

Table 5 presents the prevalence of metabolic control and car-
diovascular risk according to sex. Men had a higher prevalence of
high cardiovascular risk than women (82.3% vs 45.9%, p < 0.001).
Furthermore, the proportion of women with LDL-cholesterol and
blood pressure within the normal range, as per the cardiovascu-
lar risk stratification, was greater than that of men. Nevertheless,
men had a higher prevalence of adequate waist circumference than
women. After adjusting for age and physical activity levels, it was
observed that men had a reduced likelihood of having LDL-cho-
lesterol and blood pressure levels within the normal range, as per
cardiovascular risk stratification (odds ratio [OR], 0.88, 95% con-
fidence interval [CI] 95%: 0.82—0.95; p < 0.01; OR, 0.88, CI 95%:
0.79-0.97; p=0.01). Conversely, women were more likely to have
an increased waist circumference than men (OR, 1.13, CI 95%:
1.07-1.19; p < 0.01).

Discussion

The present study highlights significant disparities between
sexes in the control of cardiovascular risk factors among Brazil-
ian patients with T2DM. Our principal finding points to a higher
risk of cardiovascular disease in men than in women, primarily
because of the increased prevalence of prior AMI among men.
Men also exhibited poorer management of SBP and LDL-choles-
terol levels irrespective of age and physical activity level. This
outcome aligns with expectations, as achieving the target levels
for LDL-cholesterol and blood pressure is notably challenging for
individuals categorized as having a high or very high cardiovas-
cular risk. Failure to control these two risk factors translates to
increased susceptibility to cardiovascular events.*

Several factors may have accounted for these results. Limited
access to medications and medical care in countries with lower so-
cioeconomic development’™* may contribute to these sex-based
discrepancies. Additionally, men may exhibit inferior self-care
management and adherence to treatment regimens compared with
women.” Furthermore, AMI tends to be underdiagnosed in women
with T2DM compared to their male counterparts,”” which may have
contributed to the significantly lower prevalence of prior cardiovas-
cular disease among women in our study. This under-diagnosis also
affects the mathematical estimation of cardiovascular risk.

The differences in insulin sensitivity between men and women
may also play a role. Adult women are generally more insulin-
sensitive than men and often require a greater adipose mass to
develop T2DM, especially at younger ages.’' Dietary choices
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Table 1. Baseline characteristics of study participants.
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Variables Women (n = 225) Men (n = 146) p-value
Age, in years, mean = SD 59.76 + 9.88 (n=225) 61.77 +9.46 (n=146) 0.05
Marital status, n/N (%)
Single 55/225 (24.44%) 12/146 (8.22%)
Common-law marriage 2/225 (0.89%) 12/146 (8.22%)
Married 110/225 (48.89%) 105/146 (71.92%) <0.001
Divorced 16/225 (7.11%) 11/146 (7.53%)
Widower/widow 42/225 (18.67%) 6/146 (4.11%)
Race; n/N (%)
Asian 3/225 (1.33%) 2/146 (1.37%)
White 106/225 (47.11%) 74/146 (50.68%)
Indigenous 3/225 (1.33%) 0/146 (0%) 0.55
Black 56/225 (24.89%) 29/146 (19.86%)
Pardo 57/225 (25.33%) 41/146 (28.08%)
Average monthly family income (USD), n./N (%) *
4245.00 1/225 (0.44%) 3/145 (2.07%)
1889.00 2/225 (0.89%) 4/145 (2.76%)
975.00 20/225 (8.89%) 22/145 (15.17%) <0001
540.00 45/225 (20%) 45/145 (31.03%)
358.00 78/225 (34.67%) 47/145 (32.41%)
129.00 79/225 (35.11%) 24/145 (16.55%)
Education, n/N (%)
Tlliterate/ Incomplete elementary school 66/225 (29.33%) 36/145 (24.83%)
Complete elementary/Incomplete middle school 47/225 (20.89%) 30/145 (20.69%)
Complete middle/Incomplete high school 41/225 (18.22%) 23/145 (15.86%) 0.68
Complete high school/Incomplete higher education 55/225 (24.44%) 42/145 (28.97%)
Complete higher education 16/225 (7.11%) 14/145 (9.66%)
Smoking, n/N (%)
Current smoker 15/225 (6.67%) 10/145 (6.9%)
Past smoker 68/225 (30.22%) 73/145 (50.34%) <0.001
Never smoked 142/225 (63.11%) 62/145 (42.76%)
Excessive alcohol consumption, n/N (%)
No 224/225 (99.56%) 135/145 (93.1%) e
Yes 1/225 (0.44%) 10/145 (6.9%)
Physical activity, n/N (%)
Sedentary/Low activity level 177/225 (78.67%) 114/145 (78.62%)
Moderate activity level 34/225 (15.11%) 29/145 (20%) 0.044
High activity level 14/225 (6.22%) 2/145 (1.38%)
Time since diabetes mellitus diagnosis, in years, mean + SD 11.45 +£9.75 (n=225) 11.26 + 8.04 (n=145) 0.54
Body mass index, in kg/m% mean + SD 30.83 £ 4.83 (n=225) 29.56 £ 4.22 (n=145) 0.01
Waist circumference, in cm, mean + SD 101.38 £ 11.37 (n=223) 105.75 £ 11.51 (n=143) <0.001
Comorbidities, n/N (%)
General obesity 127/225 (56.44%) 70/145 (48.28%) 0.14
Central obesity 217/223 (97.31%) 121/143 (84.62%) <0.001
Hypertension 185/225 (82.22%) 117/145 (80.69%) 0.78
Dyslipidemia 134/225 (59.56%) 92/145 (63.45%) 0.51
Retinopathy 35/225 (15.56%) 17/145 (11.72%) 0.36
Amputation 1/225 (0.44%) 5/145 (3.45%) 0.036
Previous cardiovascular disease, n/N (%)
Acute myocardial infarction 20/225 (8.89%) 49/145 (33.79%) <0.001
Angina 15/225 (6.67%) 9/145 (6.21%) 1
Stroke 10/225 (4.44%) 10/145 (6.9%) 0.35
Heart failure 11/225 (4.89%) 6/145 (4.14%) 0.81

* 1 US$ = 5.50 Brazilian Reais.
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Table 2. Biometric and clinical variables of study participants according to sex.
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Variables, mean + SD Women (n = 225) Men (n = 146) p-value
Total cholesterol, mg/dL 181.86 + 40.74 (n=220) 173.19 +£ 51.32 (n=142) 0.017
LDL-cholesterol, mg/dL 96.57 + 34.82 (n=218) 90.39 + 39.77 (n=139) 0.06
HDL-cholesterol, mg/dL 53.47 £ 16.7 (n=220) 46.3 +13.39 (n=141) <0.001
VLDL-cholesterol, mg/dL 31.71 £ 17.7 (n=218) 37.62 +31.66 (n=141) 0.44
Non-HDL cholesterol, mg/dL 128.4 + 39.16 (n=220) 126.52 +£48.93 (n=141) 0.10
Serum triglycerides, mg/dL 158.57 + 88.48 (n=218) 188.09 + 158.28 (n=141) 0.55
Fasting glucose, mg/dL 163.77 + 60.29 (n=220) 170.93 + 56.6 (n=143) <0.001
Glycated hemoglobin, % 8.69 + 1.51 (n=222) 8.79 £ 1.46 (n=142) 0.79
Creatinine, mg/dL 0.88 + 0.6 (n=220) 1.07 £ 0.28 (n=142) 0.35
Glomerular filtration rate, mL/min/1.73 m2 78.32 +22.93 (n=220) 78.3 +£22.84 (n=142) 0.47
Serum sodium, mEq/L 140.39 £ 2.67 (n=213) 140.19 £ 2.74 (n=136) 0.018
Urine sodium, mEq/L 101.18 £52.27 (n=192) 108.41 £ 57.74 (n=125) 0.47
Serum potassium, mEq/L 4.53 £0.42 (n=211) 5.02 £3.53 (n=134) 0.12
Urine potassium, mEq/L 46.79 + 28.42 (n=184) 44.48 +27.52 (n=123) 0.44
Albuminuria, mg/g 23.4+123.37 (n=184) 14.47 £ 50.02 (n=120) 0.27
Systolic blood pressure, mmHg 129.25 £ 20.68 (n=224) 135.74 £ 20.35 (n=145) 0.003
Diastolic blood pressure, mmHg 80.4 £ 11.38 (n=224) 80.9 £ 10.88 (n=145) 0.82
LDL: low-density lipoprotein; HDL: high-density lipoprotein; VLDL: very low-density lipoprotein.
Table 3. Drugs in use according to sex.
Variables, mean = SD Women (n = 225) Men (n = 146) p-value
Medication, n/N (%)
Lipid-lowering 133/225 (59.11%) 99/145 (68.28%) 0.08
Antihypertensive 184/225 (81.78%) 123/145 (84.83%) 0.48
Antithrombotic 65/225 (28.89%) 73/145 (50.34%) <0.001
Hypoglycemic 221/225 (98.22%) 142/145 (97.93%) 1
Number of hypoglycemic medications 0.97
0 4/225 (1.78%) 3/145 (2.07%)
1 64/225 (28.44%) 38/145 (26.21%)
2 106/225 (47.11%) 71/145 (48.97%)
>3 51/225 (22.67%) 33/145 (22.76%)
Type of hypoglycemic medications
Sulfonylurea 76/225 (33.78%) 62/145 (42.76%) 0.10
Mitiglinide 4/225 (1.78%) 1/145 (0.69%) 0.65
Biguanide 192/225 (85.33%) 126/145 (86.9%) 0.76
Alpha-glucosidase inhibitors 1/225 (0.44%) 1/145 (0.69%) 1
Glitazone 7/225 (3.11%) 2/145 (1.38%) 0.49
Gliptins (DPP-4 inhibitors) 14/225 (6.22%) 10/145 (6.9%) 0.83
GLP-1 receptor analog 2/225 (0.89%) 0/145 (0%) 0.52
SGLT?2 inhibitor 36/225 (16%) 20/145 (13.79%) 0.66
Insulin 102/225 (45.33%) 57/145 (39.31%) 0.28
DPP-4: dipeptidyl peptidase 4; GLP-1: glucagon-like peptide-1; SGLT2: sodium/glucose cotransporter 2.
Table 4. Diet quality assessment according to sex among study participants.
Variables, mean + SD Women (n = 225) Men (n = 146) p-value
Total mAHEI score 25.77 +7.92 (n=221) 26.48 £7.65 (n=143) 0.45
Ratio of fish/(meat + eggs) 0.3 +1.53 (n=221) 0.24 + 1.44 (n=143) 0.54
Vegetables 2.8 +£2.83 (n=221) 3.12 +£3.14 (n=143) 0.55
Fried foods 8.63 +3.07 (n=221) 8.38 +£3.05 (n=143) 0.09
Fruit 3.88 £ 3.24 (n=221) 4.2 +3.74 (n=143) 0.66
Whole grains 3.34+£3.93 (n=221) 2.48 +3.74 (n=143) 0.01
Nuts and soy protein 6.72 £ 4.36 (n=221) 7.7+3.93 (n=143) 0.015
Alcohol 0.09 £ 0.95 (n=221) 0.36 £ 1.6 (n=143) 0.004

mAHEIL modified Alternative Healthy Eating Index.
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Table 5. Prevalence of metabolic control and cardiovascular risk according to sex.
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Variables Women (n = 225) Men (n = 146) p-value
Glycemic control, n/N (%) 23/222 (10.36%) 11/142 (7.75%) 0.46
Lipid control, n/N (%)
Total cholesterol 155/220 (70.45%) 104/142 (73.24%) 0.63
LDL-cholesterol 43/219 (19.63%) 7/141 (4.96%) <0.001
HDL-cholesterol 118/220 (53.64%) 88/141 (62.41%) 0.10
Serum triglycerides 218/220 (99.09%) 142/142 (100%) 0.52
Anthropometric control, n/N (%)
Body mass index 26/225 (11.56%) 16/145 (11.03%) 1
Waist circumference 6/223 (2.69%) 22/143 (15.38%) <0.001
Blood pressure control, n/N (%) 119/222 (53.6%) 57/144 (39.58%) 0.01
Cardiovascular risk (n/N (%)
Low 31/220 (14.09%) 1/141 (0.71%) <0.001
Borderline 9/220 (4.09%) 7/141 (4.96%)
Moderate 79/220 (35.91%) 17/141 (12.06%)
High 101/220 (45.91%) 116/141 (82.27%)

LDL: low-density lipoprotein; HDL: high-density lipoprotein.

may contribute to obesity differences between sexes, with women
tending to consume higher-calorie foods, while men are more in-
clined to consume higher amounts of alcohol.”” Socioeconomic
status is another contributing factor, particularly the relationship
between lower socioeconomic classes (a predominant profile in
our study sample) and abdominal obesity in women, which does
not hold true for men.** Physically demanding, low-income jobs
that expend higher energy levels may explain this phenomenon.*

Estrogen, a key hormone, influences fat accumulation patterns,
especially in the visceral adipose tissue. Estrogen exerts inhibitory
effects on lipoprotein lipase activity and lipogenic gene expres-
sion.* It also suppresses lipolytic activity in gluteus-femoral subcu-
taneous adipose tissue and stimulates the expression of antilipolytic
a2A adrenergic receptors.*® In our study, the mean age of women
corresponded to the postmenopausal stage, during which lower es-
trogen levels contributed to greater accumulation of visceral fat.”’
This shift in fat distribution, coupled with lower estrogen levels,
is independently associated with increased blood pressure, LDL-
cholesterol levels, and elevated fasting glucose.*® Additionally, a de-
crease in lean body mass linked to postmenopausal estrogen decline
contributes to worsened metabolic control.*’

Our study has some limitations. We did not assess subclinical
coronary disease using imaging methods, which could have led to
an underestimation of asymptomatic AMI cases and classification
of cardiovascular risk. Women-specific cardiovascular risk factors,
such as preeclampsia and gestational diabetes, along with emerging
factors, such as sleep apnea and low-grade inflammation, were not
considered. Our methods for assessing dietary consumption relied
on the participants’ memories, introducing a potential recall bias.
Furthermore, the original NUGLIC trial, from which our sample
was drawn for this sub analysis, was not initially designed to ad-
dress the specific research question proposed in this study. And
finally, due to the convenience sampling method used in the NUG-
LIC study, our population might not be representative.

Conclusion

Differences in cardiovascular risk and metabolic control be-
tween sexes in this multiethnic population of patients with T2DM
indicate a higher prevalence of elevated cardiovascular risk and a
lower probability of achieving LDL-cholesterol and SBP targets

in men. Additional studies are warranted to confirm whether so-
ciocultural, ethnic, and behavioral variables and access to health
services could also account for our findings.
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