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Abstract
Background: Differences in complications and multimorbidity for people with type 2 diabetes mellitus (T2D) have been found according to patient sex and
socioeconomic status (SES). We analysed the association between sex and SES with glycaemic and cardiovascular control in diabetic primary care patients
from the whole city of Madrid.

Methods: This was an observational, descriptive, retrospective, multicenter study with an analytical approach within the Heart Healthy Hood Project (HHH). A
total of 68,535 T2D patients between 40-75 years who were living in the municipality of Madrid were included. Age, sex, area-level SES (in quintiles from least
to most wealth), tobacco use, comorbidities, complications, and health center characteristics were collected from primary care electronic health records during
2017-2018. The primary outcome was glycaemic control indicated by an HbA1c ≤ 7%. The secondary outcomes were combined control target (HbA1c ≤ 7%,
blood pressure (BP), < 140/90 mm Hg, LDL <100 mg/ml) and body mass index (BMI) <30 kg/m2). Descriptive, bivariate analyses and multilevel logistic
regression models analyzed factors associated with suboptimal glycaemic control.

Results: The mean age was 62.7 years old, 43,2% were female. Glycaemic control was achieved by 63% of patients. Women had better glycaemic control than
men (64.2% vs 62.4%). Those who were in quintile 1 of SES achieved glycaemic control more often than those in quintile 5 (65.9% vs 59.7%). The optimal
combined target (HbA1c, BP, LDL) was reached by 10% of patients (women: 9.3% vs men: 11.2%), especially those in quintile 5. If BMI<30 kg/m2 was added,
the combined target attainment rate decreased to 6.6%. In the adjusted regression model, we found that sex (AOR:0.97, 95%CI: 0.94-1.01) was not related with
suboptimal glycaemic control but being part of quintile 4 (AOR: 1.02, 95% CI: 1.06-1.26) and 5 (AOR: 1.20, 95% CI: 1.10-1.32) of SES was associated with not
reaching the glycaemic goal.

Conclusions: Suboptimal glycaemic and combined control were associated with being less a�uent but not with sex in the whole population of people with
diabetes in the city of Madrid. Public policies and doctors should take social determinants into account to reduce social and health inequalities.

Background
It is estimated that type 2 diabetes (T2D) affects 463 million people worldwide. Overall, 9.3% of adults suffer from diabetes. The prevalence varies with sex:
men have a higher prevalence than women (9.6% vs 9.0%) (1). T2D prevalence not only increases with age but also depends on social factors, such as
education, income, or neighbourhood socioeconomic status (SES) (2). Patients with T2D have increased risk of mortality for all other conditions in
comparison to patients without diabetes (3), especially in women (4).

To achieve optimal control of this condition, clinical guidelines recommend maintaining HbA1c <7%, blood pressure ≤ 140/90 mm Hg, and a body mass index
< 25 kg/m2 (BMI).  The LDL cholesterol target has changed over the years because of the different prevalence of cardiovascular disease worldwide. Patients
who have a moderate cardiovascular risk according to a recognized score are recommended to start statins (5,6). Although the objectives are clear, the targets
for optimal control are not the same in each country, and even in the best situation, only 2/3 of patients can reach them (7,8). Nevertheless, this variability
between countries could be explained by the differences in study design and study populations (9). Suboptimal glycaemic control increases the risk of
complications such as stroke and retinopathy progression. Some studies found that patients whose HbA1c is outside the range of 6-8% have more
cardiovascular complications (10), more visits to the family doctor (11), more admissions to the hospital resulting from complications (12), and higher
mortality than those with HbA1c levels inside this range (13).

Recently, some studies have described not only the glycaemic control but the combined target of glycaemic control (HbA1c <7%,), blood pressure control (≤
140/90 mm Hg ), and LDL (<100 mg/dl)(14) (15)(16) (17). These studies showed that only a small proportion of patients achieved a combined target. In the
last years, social determinants as sex and SES has been added to this approach because both determinants in�uence both healthy behaviours and access to
the health system (18–20). Little is known to decide which single target could help more the T2D management, Wan et al,  have suggested that LDL target
alone could decrease cardiovascular disease risk among T2D patients (21).

Studies on the onset of cardiovascular events in patients with T2D are inconsistent. Some studies found that men had a greater prevalence while women had
poorer control of cardiovascular risk factors (22,23), but other investigations did not detect the same results (24,25). Complications such as mortality post-
myocardial infarction were more frequent in diabetic women younger than 60 years; however, as patients aged, the differences between the sexes diminished
(26).

In terms of secondary prevention, women are less likely to attain adequate control of cardiovascular risk factors (16,27). In Spain, the incidence of myocardial
infarction is greater in diabetic men than in diabetic women (28); however, the risk of developing stroke is higher in diabetic women independent of their
cardiovascular factors (29). Amputations occur more frequently in men at an early age than in women, mainly in those with a lower SES, smokers and diabetic
foot disease   (30,31). The prevalence of diabetic nephropathy is related to tobacco use, hypertension and retinopathy, particularly in men (32). An impairment
of the glomerular �ltration rate (33) and a high level of albuminuria have been reported in young diabetic men (34), although women have demonstrated more
advanced renal chronic disease (35). Diabetic retinopathy appears throughout the evolution of T2D more frequently in women, but the risk of progression is
minor (36). Fewer microvascular complications and mortality were found in patients who had university degrees , particularly among women (37). Regarding
T2D patients in Spain, those living in more deprived areas have more T2D complications and more admissions to the hospital; those inequalities are greater in
women (38).

The Spanish National Health System provides �rst contact, comprehensive, continuous, coordinated care (which is free at the point of care) to de�ned a
population served by primary care centers. Patients have named family physicians who are responsible for delivering and coordinating their care. Private
health insurance is only hired by 18% of citizens (39), some of these patients combine public primary care and private hospital services. The electronic health
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record (EHR) has been used since 2002 in primary care in Madrid. It has been validated in previous studies that the EHR can be used to study risk factors and
the evolution of different diseases (40).

This study aimed to analyse the differences in glycaemic control by sex and SES in people with diabetes in the whole city of Madrid. Secondary objectives
were to describe the in�uence of sex and SES on the combined control target (HbA1c ≤7, blood pressure ≤ 140/90 mm Hg, LDL <100 mg/dl, BMI<30Kg/m2)
and to study the main complications in type 2 diabetic patients in primary care in Madrid city.

Methods
Study design: Observational, retrospective study based in primary care population. 

Setting: In 128 health centre practices (HCP) in the whole city of Madrid (Spain), 3.22 million patients were attached from August 2017 until July 2018.

Study population: Patients with type 2 diabetes (EHR record of T90 ICPC-2) included in the Heart Healthy Hoods project (HHH) whose aim was to study the
urban environment, cardiovascular health, and inequities in Madrid city (41). Inclusion criteria were: having at least one measure of HbA1c during 1-year
period, aged between 40 and 75 years, patients who lived in Madrid city (Spain) and had a primary care EHR in the Madrid Regional Health System (public
health system)  

Variables:

Outcomes

The primary outcome measure was glycaemic control which was optimal if the HbA1c ≤ 7% (53 mmol/mol). For patients who had more than one measure
during the period of the study, we calculated the mean of those values. The secondary outcome was combined control target (HbA1c ≤ 7%, blood pressure
(BP) < 140/90 mm Hg, LDL <100 mg/ml and body mass index (BMI) <30 kg/m2) according to the guidelines.

SES index

The MEDEA deprivation index has been constructed as a socioeconomic status index in Spain (42) including 4 indicators: unemployment, low education level,
the percentage of people who are manual workers and those who are working in temporary jobs in relation to the employed population. Patients were grouped
by quintiles of the MEDEA deprivation index according to the Health centre practices area (each area included homes around the health centre, each area
belongs to a national zoning system): quintile 1st (less deprived), 5th quintile (more deprived).  

Covariates

Covariates were de�ned as sociodemographic variables (Age, sex, foreign-born), cardiovascular risk factors (smoking, hypertension, dyslipidaemia, obesity),
complications (ischaemic heart disease, stroke, peripheral vascular disease, chronic renal failure, diabetic nephropathy, diabetic retinopathy), physical
examination (systolic and diastolic BP, BMI) and laboratory data (HbA1c, LDL, estimated glomerular �ltration rate - calculated with CKD-EPI values, MDRD4
and levy rate-, and albuminuria).  Laboratory results were estimated as the arithmetic mean of the individual determinations during the one-year period. Health
care practice: we included a set of covariates that re�ect the activity of the health care centres (number of family doctors and nurses, daily consultation rates
of family doctors and nurses (patients/day), population assigned to the primary health center for family doctor and nurses).

Statistical analyses: Patient characteristics were summarized using descriptive statistics (means, standard deviations, medians, interquartile ranges, and
proportions when appropriate based on the distribution). The prevalence of T2D is given as percentage and 95% CI. Variables potentially associated with
glycaemic control were assessed using mixed effects logistic regression, taking into account the aggregation of data by cluster (health centre where each area
belongs to a national zoning system), adjusted by age, sex, and SES. All the tests were conducted at a signi�cance level of 0.05. The analysis was performed
using STATA 15.1

Ethics Approval: The HHH global study was approved by Madrid Primary Care Research Committee and the Ethics in Research Committee of the Madrid
Health Care System (ERC-2013-StG-336893). This work was additionally approved by the Ethics in Research Committee of the Ramón y Cajal Hospital at
Madrid city (341/2018). Both Ethics Committees have waived the requirement of the informed consent for this study.

Results
Study population characteristics 113,265 had type 2 diabetes mellitus (8.5%, 95%CI: 0.084-0.085). Of those patients, 68,535 (60.5%) had at least one check-up
performed within the previous 12 months.  Comparisons between those who had their HbA1c levels tested in the last year and those who had not can be
checked in Additional �le 1. The mean age was 62.7 years old, women comprised 43.2% of the total. 41% of population were classi�ed in SES quintiles 4 and
5. Glycaemic control was achieved by 63% of the sample. The characteristics of the study population are shown in Table 1 according to their achievement of
targets.

At baseline, the prevalence of hypertension was higher in women (67.2%), and there was an increasing trend from the quintile 1 to the quintile 5 of 5%. Women
had also more dyslipidaemia (62.7%), men were more obese (51.1%) and smokers (21.8%). Characteristics of men and women separately can be found in
Additional �le 2 and 3.
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Glycaemic control and cardiovascular risk factors target by sex and SES index. Optimal glycaemic control was achieved in 63.2% of the population; 64.2% of
the female patients and 62.4% of male patients (p<0.001) (Additional �le 4 collects the characteristics of those who achieve HbA1≤7 mg/dl and those who do
not). In case, the optimal glycaemic control was established till HbA1≤ 8.5 mg/dl, 90.4% of population achieved the target.  An analysis comparing glycaemic
control by SES index was conducted (Figure 1), the proportion of patients who achieved optimal glycaemic control declined from the quintile 1 to the quintile
5, and there were small differences between females and males in all quintiles. The BP target (<140/90 mm Hg) was not achieved by 27.2% of the sample
followed by BMI>30 Kg/m2 which was present at 26.8% of the population. LDL>100 mg/dl was found in 24.6% of the patients especially on those in quintile 1
and 5.

When we focused on T2D as an illness that is associated with cardiovascular risk factors (HbA1c, LDL and BP) and addressed T2D and cardiovascular risk
factors together, we found that 11.2% of males and 9.3% of females achieved an optimal combined target level (HbA1c ≤7%, LDL <100 mg/dl and BP <
140/90 mm Hg) (p<0,001). Those in SES quintile 5 obtained better combined targets than those in SES quintile 1 (men: 13.4% vs 11.1%, women: 10.6% vs
9.5%). We added the objective BMI<30 kg/m2 to that target, the patients who achieved it fell to 6.6%, and there were differences between sexes. Women had
worst combined targets regardless of the SES index (Additional �le 2 and 3).

Glycaemic control and complications by SES index. All complications were more frequent in men, and men in the SES quintile 1 had more coronary heart
disease and strokes than men in the other quintiles. In the case of women, our �ndings showed that those in the quintile 5 had more coronary heart disease,
strokes and retinopathy. 

Multilevel analysis was performed to analyse not only the effect of sex and SES index (individual level) on suboptimal glycaemic but the effect of the practice
(level 2) ( table 2). The health centre, the number of patients attending each health centre every day and the number of doctors/nurses did not explain the
prevalence of optimal glycaemic control in our study (practice´s characteristics can be seen in Additional �le 5). Firstly, we tested the interaction sex and
deprivation index, there were no interaction between the two variables. We built a model for men and women separately to describe the OR of the
complications (Figure 2). Secondly, we built a model for each of our objectives to study the association of uncontrolled risk factors in suboptimal glycaemic
control. Model 1 included only sex and SES index as �xed effects. In model 2, younger age, longer time from diagnosis, having ischaemic heart disease,
peripheral arteriopathy, diabetic retinopathy and being in SES quintile 4 and 5 explained suboptimal glycaemic control; sex was not associated with glycaemic
control.

Once we studied the combined control targets (models 3 and 4), we found that being female was more likely to unachieve the combined targets along with
belonging to SES quintile 4 and 5, peripheral arteriopathy and diabetic retinopathy. Models with every single target can be checked in Additional �le 6,
uncontrolled BP (OR: 1.22, IC:1.17-1.27) and obesity (OR: 1.19, IC: 1.14-1.24) are more related to uncontrolled glycaemic target.

Discussion
Key results

The glycaemic control was achieved by 63% of primary care diabetic patients aged 40-75 years. Combined controlled targets (HbA1c, BP and LDL), that
percentage fall down to 10% and in case we added the BMI<30 kg/m2, it decreased to 6.6%. Women had better glycaemic control (HbA1c) but worst combined
targets regardless of the SES index.

Sex was not related with suboptimal glycaemic control when adjusted by covariables but being part of SES quintile 4 and 5 was associated with not reaching
the glycaemic goal. When the combined target was analysed being female was related to suboptimal control regardless the SES index and comorbities.
Cumulative disadvantage can be seen in women less a�uent as they suffer more obesity and hypertension.

Comparison with other studies

In our population, we found that 60.5% of our patients had had their HbA1 checked in the last year. One study in Canada reported that there were 68.9% of
patients with a baseline HbA1c assessment at a one-year follow-up (43). However, a study in UK measured the impact of a quality care programme for T2D
during 5 years, they started measuring HbA1c in 82.5% of their population in one-year follow-up but they raised this percentage to 99.6% at the end of the
study. In their case, only 69% had all the annual measures during the 5 years (20). In our study, high-SES participants were less likely to have an HbA1c
measure, which could be explained by patients in that quintile being able to afford private insurance. This contrasts with the UK study where patients
belonging to the SES quintile 5 were more likely not to have annual HbA1c monitoring.

Our patients reached the glycaemic target in 63.2%, this �nding is concordant to other studies in Spain where patients reached it over 55-60.1%  (16,18).
Optimal glycaemic target has been described in 62.8% of patients in Norway (44), 52.9% in Canada (14), and 46.7% of patients in the UK (20). A different
approach would be to consider optimal glycaemic control if HbA1c was ≤ 8.5 mg/dl, a study in the US found optimal control in 64 % of their patients (45) and
in our study it would be 90.4%. It is complicated to compare these percentages when health care access differs so much among countries. By taking into
account a global perspective of the disease, we found that sex and SES were related to the achievement of targets. The effect of sex on glycaemic control has
been discussed before without clear �ndings. Some studies suggested that women were more likely to have suboptimal control (18,19) but other studies
found the opposite (15,16). Even so, these differences were less than 2% between men and women. In our study, women reached more glycaemic goal than
men (64,2% vs 62,4%) but sex was not related to optimal glycaemic control while SES index did. The optimal control decreased in both sexes from the quintile
1 to quintile 5, being on quintile 4 and 5 related to not achieving glycaemic goal. Our results are according to Collier et al (19) and Whyte et al (20), both
studies showed how being more deprived was less likely to  reach the glycaemic target. These results show that T2D approach should also address social
inequalities to try to improve the glycaemic target in those patients more disadvantaged. 
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Our study evaluated optimal combined control of T2D, compared with Wan et al., who found an optimal combined control in 9.45% of their patients, our result
of 10% optimal combined control was similar. However, Braga et al described that  19% of their patients met the three goals (14); that difference is due to
doctors who enrolled patients that were given recommendations to follow carefully the guidelines. In Spain, Ibáñez et al. published that patients with a lower
SES less frequently reached HbA1c and BP targets, which corresponds with our results (18). However, in our case, patients who achieved the combined target
more frequently were those in quintile 5, which could be explained by patients in the quintile 5 visiting their primary care centers more, because of their
complications, that those in quintile 1 and 2. Patients in quintile 1 and 2 also could have doctors in secondary care so they received less holistic and
longitudinal care. We did not �nd any study that added BMI<30 kg/m2 to the combined variable; however, we decided to include it because obesity is linked to
T2D (46) and to belong to the more deprived quintiles (19), when adding this risk factor a quite poor result appeared, only 6,6% achieved the four targets.

These �ndings highlight the need for questioning which goals we are chasing when we address T2D. In this study, we focused on the factors that collaborate
in not achieving an optimal glycaemic control. We found a positive association between these factors and being female, more deprived and suffering of
peripheral arteriopathy or retinopathy. Turning to other studies, Wan et al set the goal in reducing cardiovascular risk, they studied the combined target and
suggested that reducing LDL should be the main goal when we failed to achieve them all. In our case, we found we should be prioritizing BP and weight
control to achieve glycaemic control. Rodríguez-Gutiérrez et al reviewed the impact of tight glycaemic control in complications and mortality (47). They did not
�nd a bene�t on the risk of complications except for a 15% relative-risk reduction of nonfatal myocardial infarction. We should start seeing T2D as a complex
disease where research should not address only one target but all of them. Achieving the four targets in our study has been shown unrealistic based on our
data. That is the reason why we found how improving BP and BMI control could improve the glycaemic control. We need more data with this approach to
understand which targets are more bene�cial for the patients. On the other hand, SES perspective should also be taken into account. If we address T2D as an
illness where cumulative disadvantage is present (48,49), we will focus in those groups of patients who are more vulnerable.

Our results of cardiovascular complications were similar to those observed in the Penno et al (22) and Tecos cohort (23), where men had more cardiovascular
events. This �nding could be explained by the use of tobacco (21.9% for men versus 13% for women). However, our study contrasts with Peno and Tecos
research (19, 20) about microvascular complications; we found that men had more retinopathy and chronic renal disease, whereas the previous studies
observed these complications more frequently in female patients. We reviewed the situation of the chronic kidney disease (CKD) where male have a higher
prevalence of the illness, there are a few studies which have similar results to us (32,50,51). They pointed out age, systolic BP, smoking and high albuminuria
as risk factors for a decline in the glomerular rate. In our case, men had higher albuminuria and use of tobacco which might explain our results. On the other
hand, a meta-analysis (52) revealed the relationship between lower SES and CKD, which is in accordance with our results. About the other microvascular
complications, we used EHR to obtain the result of the retinopathy (DR). Most patients are screened and followed in secondary care. This situation could
explain that our prevalence is lower than other studies(53,54). A study found that being male and having uncontrolled BP, DM2, BMI and smoking was related
to have retinopathy(55), our results are parallel to them.

A meta-analysis conducted by Peters et al. described a higher relative risk of stroke for women with T2D (women: RR: 2.28 (95% CI 1.93-2.69), men: RR: 1.83
(1.60-2.08)) (29). In our study, women had fewer episodes of stroke, which is consistent with a local study (56), where women also had more hypertension and
were less likely to smoke. Another point to explain this result relates to age; our  population was between 40-75 years old, whereas women have more
ischaemic stroke in the age interval of 55-74 years (57), which could also explain these differences. In this study, ischaemic heart disease was more frequent
in men and especially in those in quintile. 1 In contrast, Collier et al. showed that men in quintile 5 had a higher prevalence of ischaemic heart disease (19).
Our results are similar to Collier that those men in the last quintile were more likely to be smokers and had more peripheral arteriopathy than men on the �rst
quintile. When we analysed women, those in quintile 5 had a higher prevalence of obesity, hypertension and nearly all complications except for peripheral
arteriopathy. Nevertheless, women in quintiles 1 and 2 smoked more than women in the last quintiles. Peripheral arteriopathy was found in the last quintiles by
Collier et al. In this sense, smoking could be the cause of this difference.

Strengths and limitations

The main strength of this study was to describe the whole T2D population of Madrid city through real-world data from the EHR. The study was limited by the
use of private health of some patients in quintiles 1 and 2, so the record in those quintiles could be less accurate. Additionally, some patients were followed at
secondary care facilities, and not all records were available in the primary care EHRs. In our data, we did not have the lifestyle record, treatment of the patients
or number of primary care visits; those variables could have helped us to interpret our results more clearly. Lastly, we have missing data from some of the
variables which were excluded from the analysis. We provided the number of patients of each group in table 1 but we cannot exclude the possibility of bias
because of the missing data.

Implications for practice and research

Our study showed the di�culty in managing T2D as a global disease with multiple targets even among those living in a country with a national public health
system. More studies are needed to address T2D as a multitarget disease. Research should be focused in explaining which targets should be prioritized when
we are failing to achieve them all. These �ndings highlight that a minority of patients could achieve all the targets, future studies should explain which factors
contribute to reach them and how to take into account those factors in the approach of the disease.  But we lighted that sex and SES may have a role in
optimal control of diabetes and cardiovascular risk factors. Social determinants, such as the SES index, should be included in the T2D studies and guidelines
to improve the quality of care particularly for those who are most disadvantaged. Doctors should be trained to address social determinants as they are trained
to treat T2D but also public policies should include take them in account to reduce social inequalities.

Conclusions
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This study showed that disparity in glycaemic and combined control were related to being less a�uent in SES and having ischaemic heart disease, peripheral
arteriopathy or retinopathy. Differences in glycaemic control and other areas of care (control of hypertension, dyslipidaemia, obesity and tobacco use) may
lead to higher rates of complications for some groups of type 2 diabetic patients. Optimal combined control target (HbA1c≤7%, LDL <100 mg/dl, and
BP<140/90 mm Hg) was seldom achieved, men and patients in quintile 5 were the ones who achieved it most.

List Of Abbreviations
T2D, type 2 diabetes mellitus. SES, socioeconomic status. EHR, electronic health record. BMI, body mass index. DI. BP: blood pressure. SBP: systolic blood
pressure. DBP: diastolic blood pressure. PHC: primary health centre. UK: United Kingdom. US: United States of America.
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Tables
Table 1: General characteristics of population and characteristics by unachieved targets.
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 Patient characteristics:   Patients
with
HbA1c
tested

Patients
with

HbA1>7%

Patients with

BP>140/90

Mm Hg

Patients with

LDL>100

mg/dl

Patients with

BMI>30

kg/m2

Uncontrolled
combined target:

HbA1c, BP, LDL

 

Uncontro
target:

HbA1c, B

 

N   68535 25239 18700 16871 18407 44507

Mean age *   62.7 (8.8) 61.8 (9.1) 64.3(8.4) 61.3 (9.0) 62.3 (8.9) 62.5 (8.9)

Evolution of T2D (years)*   9.40 (6.0) 10.9 (6.3) 9.9 (6.2) 8.2 (5.7) 9.2 (6.0) 9.8 (6.2)

Foreigners **   4111(6.0) 1041 (6.8) 920 (4.9) 1290 (7.6) 993 (5.4) 2925(6.6)

Men**   38955(56.8) 14648 (58.04) 10101 (54.0)          8557(50.7) 9405 (51.1) 24665(55.4)

Women**   29580 (43.2) 10591 (41.9) 8599(46.0) 8314(49.3) 9002(48.9) 19842(44.6))

Socioeconomic status
index**:                                          

             

1, least deprived   14764 (21.6) 5033 (20.0) 3743(20.1) 3941 (23.5) 3458 (18.9) 9271 (20.9)

2   12405 (18.2) 4363 (17.3) 3482(18.7) 3927(23.5) 3200 (17.4) 8461 (19.1)

3   13110 (19.2) 4722 (18.8) 3733(20.1)       3039(18.1)) 3345 (18.2) 8417 (19.0)

4   15393 (22.6) 5966 (23.7) 4190(22.5)         2311 (13.8) 4566 (24.9) 9473 (21.4)

5, more deprived   12568 (18.4) 5065 (20.1) 3464 (18.6) 3526 (21.1) 3775 (20.6) 8672 (19.6)

Cardiovascular Risk Factors**:              

Tobacco   4799 (18.0) 1889 (18.9) 1724 (17.1) 1265(19.2) 1602 (15.7) 3370 (18.0)

Dyslipidaemia   43135 (62.9) 15715 (62.3)              
12005(64.2)

10526 (62.4) 11672 (63.4) 28041 (63.0)

Hypertension   25400 (37.1) 9524 (37.7)                
3722(19.9)

        9933 (58.9) 6735 (36.6) 15418 (34.6)

Clinical Parameters*:              

SBP (mmHg)   139.5 (16.9) 140.5 (17.5) 155.7.(13.1) 139.9 (17.3) 141.9 (16.7) 143.8 (17.5)

DBP (mmHg)   80.4 (10.0) 80.7 (10.3) 86.46(10-0) 81.6 (10.1) 82.5 (10.0) 82.2 (10.3)

BMI (kg/m2)   30.2 (5.2) 30.4 (5.4) 30.8 (5.4) 30.1 (5.3) 34.5 (4.1) 30.4 (5.3)

HbA1c (%)   6.9 (1.2) 8.1(1.2) 7.0(1.2) 7.0 (1.3) 7.05(1.2) 7.3 (1.3)

LDL (mg/dL)   103.2 (32.7) 103.1 (34.1)                  99.7
(30.4)

129.1 (24.0) 102.1 (32.2) 111.0 (32.7)

eGFR,

 (mL/min/1,73 m2)

  82.1(17.1) 81.9 (17.8)                 80.8
(17.2)

82.5(16.4) 81.4 (17.6) 81.8(17.2)

Albuminuria (mg/g)   48.9 (310.3) 63.3 (424.6) 72.4(501.4) 45.9 (217.4) 50.5 (226.8) 56.6 (363.0)

T2D Complications**:              

Coronary heart disease   7057 (10.3) 2830 (11.2) 1800 (9.6) 649 (3.8) 1830 (9.9) 4108 (9.2)

Stroke   3908 (5.7) 1482 (5.9) 1184 (6.3) 599 (3.6) 1047 (5.7) 2439 (5.5)

Peripheral Arteriopathy   3212 (4.7) 1394 (5.5) 1026 (5.5) 520 (3.1) 837 (4.5) 2149 (4.8)

Renal Chronic Disease   6,613 (15.1) 2,524 (16.6) 716 (3.8) 323 (1.9) 1,933(16.2) 4,574 (16.0)

Diabetic Nephropathy   2.232(14.4) 1,073 (19.4) 827 (18.5) 480 (13.2) 698 (15.9) 1,636 (16.4)

Retinopathy   2127 (3.1) 1229 (4.9) 723 (3.9) 339 (2.0) 595 (3.2) 1595 (3.6)

SBP: systolic blood pressure. DBP: diastolic blood pressure, BMI: body mass index. eGFR: Estimated glomerular �ltration rate

Targets of optimal combined control, patients had to achieve all the targets: HbA1c ≤7%, BP< 140/90 mm Hg, LDL< 100 mg/dl and BMI <30 kg/m2.  *: mean
(sd) **: n(%

Table 2: Adjusted ORs for the effect of sex and SES index on suboptimal glycaemic control 
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  Model 1: Glycaemic control
OR (95% CI)

 

Model 2: Glycaemic control
OR (95% CI)

 

Model 3:     Combined 
control target 

(HbaA1c, BP, LDL)
OR (95% CI)

 

Model 4: Combined 
control target (HbaA1c, BP, 

LDL & BMI) 
OR (95% CI)

 
 

Sex (male)                       0.92 (0.89-0.95)              0.97 (0.94-1.01)                   1.26 (1.19-1.34)                1.46 (1.33-1.59)
 

Socioeconomic Status index  

(1: least deprived, reference)

2  1.02 (0.93-1.11) 0.98 (0.90-1.07) 0.79 (0.58-1.08) 0.75(0.51-1.10)

3  1.06 (0.96-1.16) 1.01 (0.92-1.11) 0.83 (0.59-1.16) 0.83(0.54-1.27)

4  1.23 (1.13-1.35) 1.16 (1.06-1.26) 1.47 (1.04-2.07) 1.41 (0.92-2.15)

5  1.30 (1-18-1.42) 1.20 (1.10-1.32) 1.09 (0.77-1.54) 1.11(0.72-1.70)

Age   0.96 (0.96-0.97) 0.96 (0.96-0.97) 0.96(0.96-0.97)

Evolution of T2D   1.08 (1.08-1.09) 1.01 (1.00-1.02) 1.00 (0.99-1.00)

Coronary heart disease   1.10 (1.04-1.16) 0.56(0.52-0.62) 0.66(0.59-0.75)

Peripheral Arteriopathy   1.22 (1.13-1.32) 1.01 (0.88-1.16) 1.11 (0.92-1.35)

Diabetic Retinopathy   1.68 (1.53-1.84) 1.44 (1.18-1.75) 1.18 (0.91-1.52)

AIC /BIC 93816 / 93889 90060 / 90179 20522/20636 1013/1123

Variance of the constant 0.001

(0.0008-001)

0.0008

(0.0005-0.001)

0.003

(0.002-0.003)

0.001

(0.001-0.002)

Residual variance 0.23 (0.22-0.23) 0.21(0.21-0.22) 0.08 (0.08-0.089) 0.59 (0.19-0.33)

CI: confidence internal. AIC Akaike information criterion. BIC: Bayesian Information Criterion

Figures

Figure 1

Glycaemic control by SES index and sex.
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Figure 2

Main complications by sex.
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