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Introduction
The prevalence of type 2 diabetes mellitus (T2D) shows an expo-

nential tendency of worldwide growth.1,2 It passed from 6%3 to 

8.8% during the last years in Spain.4,5 The T2D contributes sig-

nifi cantly to the total load of the vascular disease, from which the 

blood pressure (BP) and the glycemia are the main determining 

factors, and it has been proved that the DM is the greatest predic-

tor of the incidence of the cardiovascular disease.6

The presence of other associated vascular risk factors increases 

the risk of the DM itself. It has been observed that the prevalence 
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Abstract
Objective: To know the blood pressure (BP) control in patients with type 2 dia-

betes treated with insulin after two years of follow-up. Setting: 9 health centers 

of Primary Care. Design: Prospective, longitudinal, multicentric study performed 

in Primary Care settings. 121 patients with type 2 diabetes who needed initiation 

or modifi cation of insulin therapy were included. During the 2 years of follow-up, 

5 visits (inclusion, and 6,12,18, and 24 months) were performed. The compli-

ance was studied by means of count of insulin. BP was measured in two occa-

sions and mean BP and degree of BP control was evaluated. Good control was 

defi ned when SBP was <140 mmHg, and DBP was <90 mmHg, respectively. 

Results: 103 patients (85.1%) (mean age 66.4 years, SD 11.6) concluded the 

study, of which 45 were men (43.69%). SBP and DBP were respectively 140.2 

(SD 14.2) and 86.1 (SD 9.2) mmHg at the initial visit, 140.3 (SD 14) and 86.8 

(SD 8.6) mmHg at 1 year and 141.3 (SD 14.5) and 86.9 (SD 8.3) at 2 years 

(p= NS between initial-fi nal visit). 37.8% (CI 95%: 28.4-47.2), 53.4% (CI 95%: 

43.8-63) and 38.8% (CI 95%: 29.43-48.17) for visits (initial, 12 and 24 

months, respectively) (p= NS initial-fi nal) had BP controlled. Conclusions: 

Blood pressure control in patients with type 2 diabetes treated with insulin is very 

low, without changes after 2 years of follow-up.

Keywords: type 2 diabetes mellitus, blood pressure control, insulin, primary 

care, prospective study.

Resumen
Objetivo: Valorar el control de las cifras de presión arterial (PA) tras 2 años 

de seguimiento, en pacientes diabéticos tipo 2 (DM2) tratados con insulina. 

Métodos: Estudio prospectivo, longitudinal y multicéntrico, realizado en aten-

ción primaria, con la participación de 121 pacientes con DM2 que precisaron 

inicio o modificación del tratamiento con insulina y con seguimiento de 2 años. 

Se efectuaron 5 visitas (inclusión y 6, 12, 18 y 24 meses). Se midió la PA en 

dos ocasiones. Se calcularon las medias de PA y el grado de control. Se con-

sideró control cuando la PA fue <140 y 90 mmHg para la PAS y la PAD, res-

pectivamente. Resultados: Concluyeron 103 pacientes (85,1%) (edad 66,4 

años; DE 11,6), de los que 45 (43,69%) eran varones. Las PAS y PAD fue-

ron, respectivamente, de 140,2 (DE 14,2) y 86,1 (DE 9,2) mmHg en la visita 

inicial, de 140,3 (DE 14) y 86,8 (DE 8,6) mmHg al año, y de 141,3 (DE 

14,5) y 86,9 (DE 8,3) mmHg a los 2 años (p= NS entre la visita inicial y la 

final). Estaban controlados el 37,8% (IC 95%: 28,4-47,2), el 53,4% (IC 

95%: 43,8-63) y el 38,8% (IC 95%: 29,43-48,17) por visitas (inicial y 12 y 

24 meses, respectivamente) (p= NS inicial-final). Conclusiones: El control 

de la PA en la DM2 tratada con insulina es muy bajo, no modificándose a los 

2 años de seguimiento.

Palabras clave: diabetes mellitus tipo 2, control de la presión arterial, insu-

lina, atención primaria, estudio prospectivo.

Date received: June 1st 2010 
Date accepted: October 18th 2010

Correspondence:

E. Márquez Contreras. Puerto, 7, 6.° D. 21003 Huelva. E-mail: emarquezc@papps.org

List of acronyms quoted in the text:

ADA: American Diabetes Association; BHT: blood hypertension; BP: blood pressure; CI: 
confidence interval; DBP: diastolic blood pressure; DM: diabetes mellitus; ESC-ESH: 
European Society of Cardiology-European Society of Hypertension; HbA1c: glycosylated 
hemoglobin; n: number of patients; NR: not relevant; p: probability of statistical 
significance; SBP: systolic blood pressure; SD: standard deviation; T2D: diabetes 
mellitus type 2; TI: therapeutic inertia.

The study has been presented as oral communication at the IX National Meeting of the 
Sociedad Española de Hipertensión (SEH-LELHA), which took place at Zaragoza in 
March 2010.There has not been any conflict of interest. This study had a financial grant 
for investigation projects of FIS (Dossier 2007 – PI 070991). A manuscript of this study, 
which assesses the therapeutic compliance with insulin, has been submitted for its 
publication in the Journal Atención Primaria.



Original article

Control of the blood pressure values in diabetic type 2 patients treated with insulin. E. Márquez Contreras, et al.

425

of the blood hypertension (BHT) is of 1.5 to 2 times higher in pa-

tients with DM than in those without it,4 and on the other hand, 

the subjects with hypertension have a 2.5 times higher risk of de-

veloping T2D compared with the non hypertensive patients.4 The 

co-existence in a same patient of BHT and DM multiplies the 

risk of showing vascular complications, both of macro and mir-

crovascular disease.

At present, a multifactor intervention is recommended in the 

patient with T2D, mainly focused on the high BP and the gly-

cemia levels.7 Several studies have demonstrated that the con-

trol of the BP values in diabetic patients, regardless of the gly-

cemic control, is associated to a reduction of the cardiovascular 

events.8,9 Likewise, it has been observed that the benefi cial ef-

fect in the reduction of suffering vascular complication has a 

cumulative10 and independent11 effect when lowering the blood 

pressure.

In general, the control of the BP in hypertensive diabetic pa-

tients is of 12% with a range between 6 and 30%, when consid-

ering BP values of <130/85 mmHg, without observing remarka-

ble differences among different levels of health care or among 

different countries.12 Therefore, it is relevant to know the situa-

tion and evolution of the BP control in T2D over time. There are 

no data in Spain about the BP control in T2D treated with insulin 

therapy. 

Our objective was to assess the control of the BP values after 2 

years of follow-up in type 2 diabetic patients treated with insulin.

Material and methods
Design
A prospective, longitudinal, multicenter study has been designed 

in which 121 patients diagnosed with T2D were included accord-

ing to the criteria of the American Diabetes Association (ADA 

2005). Fifteen (15) investigators of nine health sites of the prov-

ince of Huelva took part, which had to include 8 patients each 

one, in a study to assess the control of the BP values after 2 years 

of follow-up in type 2 diabetic patients treated with insulin.

Sample size
The necessary sample size was estimated13 for longitudinal stud-

ies that try to estimate proportions as main results. A prevalence 

of 5% was assumed in order to assume 50% of well-controlled 

diabetic patients with BP values of <140/90 mmHg, over an ac-

cepted prevalence of diabetes mellitus in Spain of 10%. The fol-

lowing formula was used:

Zα
2 � p � q

 n= ------------------------
e2 

Where n= number of necessary individuals, Zα=0.05 corresponded 

to a value of 1.96 after observing the tables, e= 4% (as desired 

accuracy), p=0.05 and q= 0.95. A sample size of 110 patients to 

be included in the study was the result after its estimation. A 10% 

was added in case of possible losses, resulting in a total of 121 

patients.

The study had an extension of 3 years. It started in February 

2007 and ended in February 2010. It has an inclusion period 

of 8 months and a mean follow-up of 24 months of each pa-

tient. 

The screening of patients was performed consecutively as the 

investigator detected a non controlled diabetic patient during the 

practice.

Inclusion criteria
•  Out-patients of both sexes, aged between 40 and 80 years.

•  Patients with T2D diagnosis who needed, according to the 

physician´s criterion, the starting or modification of the 

insulin type as consequence of an inadequate control of 

the diabetes (Inadequate control according to the ADA 

2005).

•  Patients who gave their consent in writing.

Exclusion criteria
•  Pregnant women or during breastfeeding.

•  Patients whose pathological situation could have interfered in 

the study development (eg. disabled, blind, alcoholic, drugs 

consumer, subjects with mental problems).

•  Patients participating in other investigation studies.

•  Patients who might have someone living with him/her admin-

istrating the insulin.

Withdrawal criteria
•  Inadequate therapeutic effect that according to the 

investigator´s opinion required an increase higher than 20% of 

the number of scheduled visits in the study. 

•  The patient does not cooperate or decided not to continue in 

the study and/or follow-up visits.

Follow-up and work plan
Five visits were performed: the inclusion visit, three follow-up 

visits performed at the health site after 6, 12 and 18 months and 

the fi nal visit after 24 months.

Inclusion visit
The inclusion and exclusion criteria were confi rmed, it has been 

informed orally and in writing and the informed consent was ob-

tained. The medical record was done and weight, height, abdom-

inal waist circumference and BP were measured. The basal gly-

cemia and the glycosylated hemoglobin (HbA1c) values were 

determined.

Follow-up visits
The BP was determined on two occasions as well as the weight. 

The basal glycemia and HbA1c values were assessed. The insulin 

count was done.

In case of lack of the therapeutic targets achievement, both in 

the basal glycemias and in the HbA1c, the BP or any other vascu-

lar risk factor, the investigator could modify the treatment ac-

cording to his opinion. 
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Final visit
It took place after 24 months, with similar contents than the ones 

of the follow-up visits.

Main measurements
The anthropometric measurements (weight and height) were tak-

en with barefoot patients and with light cloths, using a tallimeter 

and a scale with an accuracy of 100 g, as well as a calibrated cen-

timeter. The blood pressure was assessed in each visit, following 

the recommendations of the ESC-ESH 2007 consensus, measur-

ing it after 5 minutes of previous rest, on two occasions, with an 

interval of 2 minutes among them and with the patient with the 

arm naked and in sitting position, taking it from the arm with 

higher blood pressure in the initial visit. All the blood pressures 

were obtained with a validated semi-automatic monitor OMRON 

44 that had been delivered to each investigator at the beginning 

of the study.

Analyzed variables
•  Total number of individuals, withdrawals and their causes.

•  Age and sex.

•  Number of suffered diseases, number of consumed drugs and 

associated vascular risk factors.

•  The mean systolic and diastolic blood pressures (SBP) (DBP) 

were taken as well as their decreases.

•  The percentage of controlled diabetic patients was estimated 

according to two control criteria of the values of BP: criterion 

1, SBP and DBP <140 and 90 mmHg (principal variable); cri-

terion 2, SBP and DBP <130 and 80 mmHg.

•  The percentage of patients with T2D with not controlled BP 

was estimated in which a therapeutic inertia (TI) occurred by 

visit by means of the quotient (number of diabetic patients 

with BP ≥140 and/or 90 mmHg to whom the antihypertensive 

treatment has not been modifi ed and number of diabetic pa-

tients with mean BP values of ≥140 and/or 90 mmHg) and 

multiplied by 100.

Statistical analysis
All the variables have been estimated and compared globally and 

among visits. All the records were registered in the data collec-

tion logbook (DCL). The dababase Paradox 3.5 has been used as 

well as the computing program SPSS 11.5 for Windows. Valida-

tion controls were performed. The data were managed at the sta-

tistical department of Medinautic Investigación S.L. The square 

chi-test was used for the comparison of qualitative variables and 

the Student t test was used for the comparison of quantitative var-

iables for paired data and the McNemar test for not paired data. 

A p <0.05 was considered relevant. The confi dence intervals of 

95% were estimated. 

Ethics considerations
The study was approved by the Investigation Committee of Huelva 

(Hospital Juan Ramón Jiménez). The informed consent was ob-

tained and the Good Clinical Practice Guidelines were followed.

Results
One hundred and three (103) patients were evaluated (85.1%) 

(Age 66.4, SD 11.6 years old), from which 45 were men 

(43.69%) and 58 women (p= NR per age). Eighteen (18) patients 

were withdrawn; the insulin count could not be done in 13 of 

them because the insulin containers that have been consumed 

were not stored repeatedly, 3 patients changed their address, and 

insulin was withdrawn from 1 patient and 1 patient died. Table 1 

depicts a series of characteristics of the sample.

From the sample, 64.07% were hypertensive (CI 95%: 54.81 – 

73.33%) (n= 66). At the end of the study 82.52% (n= 85) were 

diagnosed with BHT.

The mean values of SBP and DBP per visits have obtained an 

initial decrease, increasing later, without observing relevant 

changes among the initial and fi nal BPs. It is striking that after 2 

years of follow-up the mean values of the BP have not changed, 

event being initially in a rage of high BP.

After 2 years of control it was of 38.8% (CI 95%: 29.40-48.10) 

through the criterion 1 and 22.30% (CI 95%: 14.27-30.33) 

through the criterion 2, without relevant differences between the 

initial and fi nal control (p=NR between the initial and fi nal vis-

its) (table 2). Among the hypertensive patients, the BP control 

through criterion 1 was of 10.6% (n= 7) and through criterion 2 

of 7.57% (n= 5) in the initial visit, and 25.88% (n= 22) and 

10.58% (n= 9) in the fi nal visit, respectively (p=NR per visit and 

criterion).

The TI took place in 77.53% (CI 95%: 70.43-84.63) of the 

visits of the diabetic patients with not controlled BP. Table 3 

depicts how the TI per visits increased not relevantly as they 

Table 1. General characteristics of the sample

Global sample
n= 103

Age (years) 66.4 (SD 11.6)

Sex M: 43.69%, n= 45

F: 56.31%, n= 58

Suffered diseases 3.6 (SD 1.25)

Number of consumed drugs 4.4 (SD 2.2)

Quetelet initial rate

Quetelet final rate

30.2 (SD 3.2)

30.4 (SD 3.6)

Initial abdominal waist circumference

Final abdominal waist circumference

104.3 (SD 10.3)

104.8 (SD 10.8)

Withdrawn patients 17.47%, n= 18

Diabetes evolution years 7.8 (SD 6.9) 

Hypertensive patients 64.07%, n= 66

Dyslipidemic patients 56.3%, n= 58

Family history of early cardiovascular death 4.85%, n= 5

Obesity 61.1%, n= 63

Smokers 13.6%, n= 14

The results are expressed in means and standard deviation (SD) or in percentages.
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went by, with a higher TI in the fi nal visits compared to the ini-

tial ones.

Discussion
This study is one of the fi rst ones performed in Spain in order 

to evaluate the control of the BP at long term in patients with 

T2D treated with insulin and controlled during primary care. A 

high proportion of patients with BHT were observed in this 

group. 64.07%, which increased throughout the study, being 

82.52% after 2 years similar to the one observed in the litera-

ture.14 This increase in the BHT diagnosis among the diabetic 

patients can be due to several causes, being the most relevant 

the usual increase of its incidence in the age and the course of 

time, the known relation of the association between the BHT 

and T2D (through which the presence of one of them increases 

the probability of suffering the other risk factor), the initial sub-

estimation in the diagnosis and the probable Hartworne effect 

in the professional (that might have caused and improvement in 

the clinical practice as regards to the diagnosis of the BHT), 

though this last aspect contrasts with the relevant TI observed 

in the treatment of the hypertensive patients. These fi ndings are 

common in the medical practice and should be taken into ac-

count if the control of the chronic diseases wants to be im-

proved.

The mean values of the SBP and the DBP per visits are collect-

ed in table 4. The mean BPs achieved an initial reduction, in-

creasing later, without observing relevant changes among the in-

itial and fi nal visits.

When assessing the control of the BP in the whole sample, 

it can be observed that when the inclusion of the patients in 

the study took place there was already a defi cient control, be-

ing 37.8% through the criterion 1 and 20.4% through the cri-

terion 2, without relevant differences between the initial and 

fi nal control (in the fi nal visit, the values were of 38.8 and 

22.33%, respectively). Among the hypertensive patients, the 

BP control through criterion 1 was of 10.6% and criterion 2 of 

7.57% during the initial visit, and was similar (25.88 and 

10.58%, respectively) during the fi nal visit, observing that 

this control was even higher among the hypertensive patients. 

This indicates us the diffi culty there is at present in order to 

cause a reduction of the BP in the primary care practice in 

T2D at long term. 

These fi ndings indicate that the patients with T2D and BHT 

under treatment with insulin and follow-up in primary care are 

far form having an optimal control of the BP, and even less when 

the BP targets are stricter. In Spain, in transversal studies in pri-

mary care, Abellán et al.15 it could be observed a control of 22% 

in diabetic and hypertensive patients when considering the con-

Table 2. Percentage of control of the blood pressure values (systolic [SBP] and diastolic [DBP]) per visits

Initial visit Visit 2 Visit 3 Visit 4 Final visit Initial-final (p)

SBP and DBP <140 and 90 mmHg 37.8%

(CI: 28.4-47.2%)

n= 39

43.7%

(CI: 34.1-53.3%)

n= 45

53.4%

(CI: 43.8-63%)

n= 55

43.7%

(CI: 34.1-53.3%)

n= 45

38.8%

(CI: 29.4-48.1%)

n= 40

NR

SBP and DBP <130 and 80 mmHg 20.4%

(CI: 12.62-28.18%)

n= 21

24.2%

(CI: 16-32.4%)

n= 25

32%

(CI: 23-41%)

n= 33

21.3%

(CI: 13.4-29.2%)

n= 22

22.3%

(CI: 14.27-30.33%)

n= 23

NR

The results are expressed in means and standard deviation (SD) or percentages, with confidence intervals of 95% (CI). The square chi-test has been used. NR: not relevant.

Table 3. Percentage of diabetic patients with therapeutic inertia in the antihypertensive treatment per visits, in not controlled 
diabetic patients (BP ≥140 and/or 90 mmHg)

Not controlled 6 months
n= 58

12 months
n= 48

18 months
n= 58

24 months
n= 63

Initial-final (p)

Therapeutic inertia 60.34%

(CI: 43.8-76.88%)

n= 35

83.33%

(CI: 69.48-97.18%)

n= 40

82.75%

(CI: 69.98-95.52%)

n= 48

84.12%

(CI: 72.27-96.97%)

n= 53

NR

The results are expressed in percentages with confidence intervals of 95% (CI). The square chi-test has been used. NR: not relevant.

Table 4. Means systolic blood pressures (SBP) and diastolic blood pressures (DBP) per visits

Initial visit Visit 2 Visit 3 Visit 4 Final visit Initial-final (p)

SBP (mmHg) 140.2 (SD 14.2) 138.4 (SD 14.1) 140.3 (SD 14) 141.4 (SD 14.3) 141.3 (SD 14.5) NR

DBP (mmHg) 86.1 (SD 9.2) 83.2 (SD 8.9) 86.8 (SD 8.6) 87.1 (SD 8.7) 86.9 (SD 8.3) NR

The results are expressed in means and standard deviation (SD). The Student t test has been used for paired data. NR: not relevant.
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trol criterion of the BP ≤130/80 mmHg; this control was of 6.3% 

in the study PRESCOT,16 9.2% in the study PRESCAP-Diabe-

tes,17 13.5% in the study DIAPA,18 14.3% in the study Control-

pres,19 10.1% in the study DISE-HTAC20 and 10.5% in the study 

HICAP.21,22 In specialized care, the control was of 13% in the 

study CLUE.23 At an international scale, the control percentage 

is similar, being 39% with the criterion24 1 and 17% with criteri-

on 2 in transversal studies,24 26.9% in retrospective studies25 and 

15.9% in longitudinal studies.26,27

It is known that the two main causes regarding to the lack of 

BHT control is the non-compliance of the pharmacological treat-

ment and the hygiene-diet measures28 an the therapeutic inertia 

of the health professional.29 The compliance of the antihyperten-

sive treatment was not measured in this study, but the measured 

non-compliance of the treatment with insulin was of 25%, there-

fore our opinion is that the antihypertensive non-compliance 

should be in the same percentages. The TI in the antihypertensive 

treatment took place in the 77.53% of the fi nal visits of the dia-

betic patients with the not controlled BP and increased not rele-

vantly, with a higher TI during the fi nal visits compared to the in-

itial ones. In transversal studies, the TI in Spain as regards to 

hypertensive patients is placed, in general, between 51 and 

84.6%.29 In longitudinal studies, the TI is produced in 36.8% of 

hypertensive patients sample and 82.6% of the not controlled hy-

pertensive patients.29 Different dependent-patient factors have an 

infl uence on TI, as well as from the professional and the health 

structure and organization, but probably the sub-estimation of 

vascular high risk of the diabetic patients30 has caused a scarce 

use of antihypertensive combinations, as it has been observed 

that the mean of 4.4 drugs used in the study is clearly insuffi cient 

for the control of the common health problems of the patients 

with T2D. 

The study we have described here might represent the general-

ity of the patients with not controlled T2D and treated with insu-

lin in primary care, as an adequate fi nal sample has been ob-

tained through consecutive sampling, with investigators of 

different basic health zones and distributed all over the Huelva 

province.

Studies are recommended as future investigation line to ex-

plore strategies to favor the control in diabetic patients at long 

term. ■
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