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RESUMEN

Aims/Introduction: Diabetes mellitus type 2 is a chronic disease which is 
characterized by a resistance to insulin and the progressive failure of pancreatic 
beta cells. Today it is one of the most prevalent health problems in developed 
countries and is considered to be an epidemic.

This paper seeks to evaluate the degree of glycemic control in Diabetes Mellitus 
Type 2 patients who were treated with oral antidiabetics drugs and who, on 
account of improper glycemic control, were insulinized as part of standard 
clinical practice in Primary Attention.

Materials and Methods: Observational, multicenter retrospective study carried 
out in Primary Healthcare Centers in Aragon, Spain, in 2013. The sample 
comprised patients of 18 years and over with Diabetes Mellitus Type 2 who 
were not sufficiently controlled with oral antidiabetic drugs and had needed 
insulinization.

Results: 151 patients took part in the study. After five months of insulinization 
there was a statistically significant mean reduction of 1.31 points in HbA1c 
values, as well as a mean weight loss of 1.24 kg. A logistic regression model 
was applied for the variables age and sex: females were 2.6 times more likely 
than men to have an Hba1c>=7% value after being insulinization. The patients 
expressed a high level of satisfaction with the treatment.

Conclusions: Insulinization is an excellent means of metabolic control for 
diabetics which can also be used in Primary Healthcare.

INTRODUCCIÓN

Diabetes mellitus type 2 (DM2) is a chronic disease which is characterized by a 
resistance to insulin and the progressive failure of pancreatic beta cells. This 
leads to alterations in glucose metabolism which are revealed by an increase in 
glycemia levels, causing many patients to require insulin therapy to maintain 
better glycemic control as the disease evolves.

Today it is one of the most prevalent health problems in developed countries 
and is considered to be an epidemic 1–3. One reason for the increase of the 
disease is the arrival of migrants from rural areas or abroad, which has led to 
changes in eating habits and to people abandoning healthier life styles. The 
disease needs to be fought on all fronts, but first and foremost is prevention. 
The prevalence of the disease in Spain is put at 13.8% 4. Figures for new cases 
diagnosed per 1000 people per year range from 8.2 to 10.8 diabetics according 
to various studies carried out since 2005 5. Prevalence is significantly higher 
than in European studies, where DM2 in adults stands at 9.1% 6. In Spain, DM2 
generates annual direct health costs of €1,305.15 per patient, of which 28.6% is 



directly related to diabetes control 7.

Some recent studies support the existing evidence for a progressive correlation 
between glycemia levels and micro and macrovascular diseases, and suggest 
that the appearance of hyperglycemia may provoke vascular changes in the 
short term 8,9. A tight control of glycemia is, therefore fundamental in treating 
diabetes.

According to the figures of glycosylated hemoglobin (HbA1c) from the algorithm 
for DM2 treatment recently published by the Red de Grupos de Estudio de la 
Diabetes en Atención Primaria de Salud (redGDPS), the control aims for the 
disease vary on the basis of age, years of evolution of DM2 and comorbidity 10. 
The overall aim for patients without complications, with no associated 
comorbidities and with less than 15 years evolution has an established 
threshold of 7% of HbA1c. When complications exist and there are more than 
15 years of evolution the figure can rise to 8% and in elderly patients with 
serious comorbidities to 8.5 % 11.

With the new algorithm from the redGDPS for the treatment of hyperglycemia 
insulin occupies a central point, when previous stages fail, but it can come at 
any moment of the evolution of the disease when symptoms appear, or if the 
hyperglycemia intensity so requires 12. Thus, if the control aim is not achieved 
with metformin, a second oral drug, chosen on an individual basis, is added; if 
the aim is not achieved with two drugs, a third oral one will be incorporated, 
basal on insulin or glucagon1like peptide (arGLP1) 12.

If the start or the intensification of the treatment (preferably with insulin) is 
delayed, this will likely affect the diabetes prognosis unfavorably. A study that 
evaluated the degree to which patients followed the American Diabetes 
Association (ADA) Guidelines [10] reported that only 17.2% followed the 
recommendations therein and just 25% of the patients of the patients at the 
beginning of the study were not properly controlled (HbA1c>7%). It is clear that 
the natural progression of DM2 requires close medical monitoring, more intense 
early insulin therapy and appropriate patient education in order to ensure that 
the risk of long-term complications, including micro and macrovascular ones, is 
reduced. However, insulin treatment is commonly postponed, even when bad 
glycemic control is detected, so it would be advisable to intensify treatment in 
situations that warrant it.

Recently, Gonzálbez 13 sought to evaluate the degree of metabolic control in 
patients who had started insulinization on account of bad metabolic control in 
earlier oral antidiabetic drugs (OADs) treatment and found that the change to 
insulin improved metabolic control in these patients. The HbA1c mean at the 
moment of insulinization was 9.2, which fell to 7.87 after 5.7 months of 
treatment. Moreover, 31.6% of patients had become properly controlled 
(HbA1c<7).



Notwithstanding the recommendations regarding the benefits of insulinization, 
there are still many obstacles in the area of Primary Healthcare that mean this 
type of treatment gets delayed.

OBJETIVOS

This paper seeks to evaluate the degree of glycemic control in patients with 
Diabetes Mellitus Type 2 who were being treated with OADs and were then 
insulinized under common Primary Healthcare clinical practice. 

MATERIAL Y MÉTODOS

An observational, multicenter retrospective study was carried out in Primary 
Healthcare centers in Aragon, Spain, in 2013 under common clinical practice 
conditions and in accordance with the ADA and the European Association for 
the Study of the Diabetes (EASD) consensus. It included patients with DM2 
undergoing treatment with OADs and insulin.

Sample and procedure

The reference population comprised patients of 18 years and over with 
Diabetes Mellitus Type 2 who were not properly controlled with OADs and who 
needed insulinization.

60 primary healthcare doctors (INDIAN Group) took part in collecting data by 
sequentially recording all patients at their health centre consultancy who fulfilled 
the study’s inclusion criteria. These patients were informed about the aims of 
the study and were asked if they wish to participate. All that did read and signed 
and informed consent form.

Data were taken from the patients’ clinical records, from interviews with the 
patient, from the comments made in the patients’ self-analysis diaries and the 
determinations from the laboratory used by the participating centre.

The main variable was the HbA1c figure, a dichotomy, which was taken as the 
percentage of patients with an HbA1c < 7% at the time of the visit made in the 
study. The reason for insulinization was also recorded as were the latest GPA, 
the existence of episodes of serious hypoglycemia since the beginning of the 
treatment, cardiovascular risk factors and the degree of patient satisfaction with 
the anti-diabetes treatment, which was measured using the DTSQ-s (Diabetes 
Treatment Satisfaction Questionnaire). The questionnaire was designed to 
measure patients’ satisfaction with their diabetes treatment. It includes eight 
items to be scored on a scale of zero to six (where 6 = highly satisfied and 0 = 
not at all satisfied) which measures the following aspects: satisfaction with 



current treatment (“How satisfied are you with your current treatment?”); 
convenience of the treatment (“In you recent experience, how 
practical/comfortable do you consider your treatment to be”); flexibility (“In you 
recent experience, how flexible would you say your treatment is?”); knowledge 
of diabetes (“How satisfied are you with your knowledge of your diabetes?”); 
recommendation of treatment (“Would you recommend your treatment to 
somebody suffering a similar type of diabetes?”); desire to continue with the 
treatment (“How satisfied do you feel about continuing your current 
treatment?”); perceived frequency of hyperglycemia and hypoglycemia (“How 
often recently have you considered that your sugar level is unacceptably 
high/low?”) (this item follows a reverse scoring with 6 = most of the time and = = 
never) 14,15.

The data were statistically analyzed using the statistical program SPSS 20. We 
began with a descriptive analysis of the data, followed by a comparison of 
means with Student’s t test. Finally a logistic regression was applied to analyze 
the main variable, Hba1c, with the rest of the data.

The study was approved by the Aragon Clinical Research Ethics Committee 
(CEICA) and the Spanish Agency for Medicines and Health Products (AEMPS) 
as a post-authorization study. All data were collected in accordance with the 
Spanish Law for the Protection of Data 13/1999, and anonymity and 
confidentiality were strictly maintained at all times.

RESULTADOS

151 patients took part in the study of which 63.6% were males and 36.4% 
females. The mean age was 69.03±10.40 years.

Table 1 shows that prior to insulinization, 4.11% of the subjects presented 
Hba1c < 7% values and that 95.89% of the sample had a bad control of Hba1c 
(>=7%). After an average of 5 months following insulinization, 24.66% of the 
subjects showed a good control of Hba1c (<7%) and 75.34% still had Hba1 
values >=7%. Only 31 subjects (21.23%) who showed Hba1c >=7% values prior 
to insulinization were controlled in the study visit, and 74.66% did not have a 
good control of Hba1c either before or after insulinization.

In terms of HbA1c values, 90% of the subjects achieved a decrease in Hba1c to 
a greater or lesser extent when taken as a quantitative variable. An average of 
5 months elapsed from the time of insulinization to the control, and a statistically 
significant (Student’s t test t t= -11.25; p<0.0001) decrease of 1.31 points in 
HbA1c values had occurred, and there were no differences by sex (Fig. 1).

Mean fasting plasma glucose (GPA) was 140.1 (SD=39.1), with no differences 
in the GPA value found for sex.

Weight change was measured by comparing pre-insulinization weight with 



weight at the study visit. Mean weight loss was 1.2 kg (SD=4.7). This decrease 
was statistically significant (p<0.05) and there were no differences by sex.

As regards cardiovascular risk factors, 23 patients were smokers, 26 were 
former smokers, 105 were hypertensive (69.5%) and 90 presented dyslipemia 
(59.6%).

A logistic regression model was made to try to explain the degree of Hba1c 
control by the demographic variables sex and age, and by the non demographic 
variables associated to cardiovascular risk: tobacco and HDL, LDL triglycerides 
consumption, total cholesterol total, Albumin/Creatinine quotient and blood 
pressure. Data from 87 subjects could be used as these had all these variables 
previously described. Of these, 70 showed Hba1c >=7% and 17 Hba1c <7%. 
The model sought the likelihood of occurrence among the variables analyzed at 
the Hba1c <7% level, but none of the independent variables was able to explain 
the presence or absence of control of Hba1c. Table 2 gives the relative risk 
estimates at the 95% confidence level.

A second statistical approach was applied in which a logistic regression model 
was used only for the demographic variables age and sex. Data from 146 
subjects could be used, of which 109 presented Hba1c >=7% and 37 Hba1c 
<7%. It was observed (Table 3) that the only variable that could explain the 
control of Hba1c was sex, with an Odds Ratio of 2.63. According to this, women 
were 2.6 times more likely to have a Hba1c>=7% value than men after 
insulinization, with a confidence interval of (1.10 – 6.29).

With regard to the hypo and hyperglycemias, 12 subjects reported serious 
hypoglycemias, 3 cases occurred in one subject, 2 subjects suffered 2 episodes 
and 8 subjects informed of just one case. Seven of the serious cases of the 
hypoglycemias were during the night. Of all the patients analyzed, 14.6% 
showed analytical or symptomatic hypoglycemias after beginning the treatment 
with insulin.

In order to measure the degree of satisfaction with the prescribed insulinization, 
the patients were asked to complete questionnaire DTSQ-s 14,15. Scores 
above 18.5, out of a maximum of 36, denote satisfaction with the treatment. The 
mean score for the 150 valid cases was 26.8 (SD=4.69), as is shown in Figure 
2, thus indicating a high degree of satisfaction. The highest score was 36 and 
the lowest was 12. Half the subjects scored between 24 and 30 points and 90% 
scored between 19 and 34. No differences were present by sex. 
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TABLAS Y FIGURAS

 

Table 1. Percentage of patients with poor or good control of 
Hba1c pre and post insulinization.

Pre-Insulinization Post insulinization

 
Hba1c >=7%

(53mmol/mol)

Hba1c <7%

(53mmol/mol)

% Total of 
Patients



Hba1c <7% 
(53mmol/mol)

1
0.68
16.67
0.91

5
3.42
83.33
13.89

6
4.11

 

Hba1c >=7%

(53mmol/mol)

109
74.66
77.86
99.09

31
21.23
22.14
86.11

140
95.89

 

% Total of Patients
110
75.34

36
24.66

146
100.00

 

Table 2. Relative risk estimates among independent variables and 
degree of metabolic control. 

Effect PE 95% CI X2 p

Age 1.00 0.94 1.06 0.04 0.83

Female/Male 0.26 0.06 1.12 3.22 0.07

Non smoker/Smoker 1.45 0.26 7.87 0.19 0.66

Triglycerides 1.00 0.99 1.02 1.77 0.18

HDL 1.05 0.98 1.13 2.56 0.10

LDL 1.01 0.97 1.05 0.57 0.44

Total cholesterol 0.97 0.92 1.01 1.66 0.19



Table 2. Relative risk estimates among independent variables and 
degree of metabolic control. 

Effect PE 95% CI X2 p

Systolic BP 0.94 0.88 1.00 3.00 0.08

Diastolic BP 0.98 0.92 1.04 0.17 0.67

AC quotient 0.98 0.94 1.02 0.36 0.54

PE: Point Estimate. CI: confidence interval

 

Table 3. Relative risk estimates by sex and age.

Odds Ratio Estimate

Effect PE 95% CI X2 p

Age 0.99 0.95 1.02 0.2803 0.59

Sex

Female/Male
2.63 1.10 6.29 4.7599 0.02*

*p<0,05. PE: Point Estimate.CI: confidence interval

 

 



Figure 1. Diferences by sex in the reduction of HbA1c values

 

Figure 2. Satisfaction with the treatment (questionnaire DTSQ-s).




