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Non-standard abbreviations 

Type 2 diabetes (DM2); World Health Organization (WHO); American Diabetes 

Association (ADA); Heart Rate Reserve (HHR); One repetition maximum (1RM); Body 

Mass Index (BMI); Defined Daily Doses (DDD); Standard deviation (SD); Australian 

New Zealand Clinical Trials Registry (ACTRNR); Glycosylated haemoglobin (HbA1c).  

 

Keywords: Type 2 diabetes, lifestyle intervention, Glycosylated haemoglobin, 

glycometabolic control, exercise. 
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Abstract 

Background and aims: It is unknown whether lifestyle change is effective in people 

with type 2 diabetes with inadequate glucose control. The aim of this study was to asses, 

in a group of people with type 2 diabetes, the impact of baseline values of glycosylated 

haemoglobin (HbA1c) on the effects of an intensive lifestyle intervention on metabolic, 

clinical and strength parameters. 

Methods and results: 222 people with type 2 diabetes with mean±standard deviation 

baseline HBA1c of 7.50%±1.27 (range 5.1-12.7%), were enrolled in a 3-month structured 

multidisciplinary lifestyle intervention. Anthropometric, biochemical, clinical and fitness 

measurements were collected at baseline, at the end of the lifestyle intervention program 

and at two-year follow-up visit. Significant improvements in glycometabolic control 

(HbA1c: p ≤0.0001); anthropometric parameters (BMI p ≤0.0001;  waist circumference: 

p ≤0.0001); and systemic blood pressure (p ≤0.0001) were observed both at the end of the 

three month intensive lifestyle program and at the two-year follow up visit. In addition, 

defined daily doses of hypoglycaemic treatment significantly decreased (p=0.001).   

Fitness measures exhibited significant increments in the whole sample at the end of the 

intensive intervention program (p ≤0.0001). When patients were divided in tertiles 

considering the baseline value of HbA1c, the most marked improvements in HbA1c, 

blood glucose and triglycerides were observed in the group with inadequate glucose 

control (Hba1c ≥7.71%), both at the three-month and two-year follow-ups. 

Conclusion:  These results demonstrate that an intensive lifestyle intervention should be  

recommended for people with type 2 diabetes, particularly those with the most 

inadequate glycaemic control. 
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Registration Number: CURIAMO trial was registered in the Australian New Zealand 

Clinical Trials Registry, ACTRN12611000255987) 
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Introduction 

The WHO reported the global prevalence of diabetes for 2014 as 9% among adults [1]. In 

2012, diabetes was directly responsible for an estimated 1.5 million deaths [2], and is 

predicted to be the 7th leading cause of death in 2030 [3]. Type 2 diabetes (DM2), that 

accounts for about 90% of all diagnosed cases of diabetes worldwide, [4], is largely the 

result of excess body weight and physical inactivity. According to position statements 

published by the American Diabetes Association, American College of Sports Medicine 

and American Health Association, structured lifestyle intervention should be the first 

approach to diabetic disease [5,6]. The lifestyle intervention CURIAMO trial (Australian 

New Zealand Clinical Trials Registry, ACTRN12611000255987) performed at the 

Healthy Lifestyle Institute of Perugia University (C.U.R.I.A.MO., Centro Universitario 

di Ricerca Interdipartimentale Attività Motoria) is designed to promote participants’ 

growth in three parallel fields: exercise, nutrition and psychological well-being [7]. The 

multidisciplinary approach involves multiple health care professionals (exercise 

physiologist, endocrinologist, sports medicine physician, psychologist, dietician, 

educator, nurse) who work together to support patients in achieving long-lasting lifestyle 

change. 

Despite the clinical guidelines of scientific societies considering lifestyle change as a 

basic therapeutic option for DM2 prevention or treatment, there are no data on the 

efficacy of lifestyle intervention in relation to the degree of baseline glucose control. To 

the best of our knowledge there is one study that demonstrated, in a subgroup analysis 

limited to participants with a baseline HbA1c value >7%, greater improvement in 
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glycaemic control following an exercise program among persons with higher baseline 

haemoglobin A1c values over a six-month period [8]. 

Thus, the aim of this study was to assess the impact of patients’ baseline value of 

glycosylated haemoglobin on the effects of an intensive lifestyle intervention on 

metabolic, clinical and strength parameters in a group of people with type 2 diabetes.  

Methods 

Subjects 

Among 1 464 subjects enrolled in the CURIAMO trial from 2010 to 2014,  222 subjects 

(122 males and 100 females) with type 2 diabetes mellitus (according to the diagnostic 

criteria for diabetes from American Diabetes Association (ADA) guidelines [9]) 

participated and completed a three-month intensive lifestyle intervention program of the 

CURIAMO trial.  

This model included follow-up visits performed annually for 5 years. We report data 

from baseline (T0), control visit after intensive intervention (T1 - three months), and two-

year follow-up visit (T2). Analyses were limited to participants with baseline (T0) and 

control (T1) data on all measurements (n=222). 142 subjects participated at the two-year 

follow-up visit (T2).  

The study was approved by the local Ethics Committee (CEAS Umbria Region, HREC 

number 1/10/1633). Full informed consent was given by all participants at the beginning 

of the treatment. Inclusion criteria were: age between 18 and 80 years, BMI > 27 Kg/ m2 

and type 2 diabetes. Exclusion criteria were orthopaedic or other medical conditions that 

would contraindicate exercise testing or the practice of physical activity.   

Baseline characteristics of the study population with diabetes are shown in table 1. 
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Lifestyle intervention 

The intensive phase of the three-month lifestyle intervention program involved different 

qualified personnel, as previously described in detail [7]. Briefly, during the intervention, 

patients underwent: 1) an initial medical examination; 2) an interview by a psychologist; 

3) an assessment by a dietician and a nutritional intervention; 4) a physical examination 

by a sports medicine specialist; 5) an individualized program (groups of five to six 

patients) of 26 sessions (two per week) of structured indoor exercise, described elsewhere 

[7]; and 6) eight sessions of group therapeutic education conducted by a doctor of 

pedagogical sciences. 

The initial interview with a psychologist was aimed at increasing the subject’s motivation 

to change and to assess his/her compliance and psychological status [7].  

The exercise program was performed in a gym twice a week for three months (total 26 

sessions) and supervised by an exercise physiologist. Each session lasted 90 minutes. 

These were divided into 60 minutes of aerobic workout and 30 minutes of circuit training 

for muscular strength. The aerobic workout was performed using ergometers for 

cardiovascular work with a gradual increase of the workout intensity (5% every 3 weeks) 

up to 70% of Heart Rate Reserve (HHR), established by Karvonen’s formula [10].  

Muscular strength was assessed using isotonic machines starting with a load 

corresponding to 50% of one repetition maximum (1-RM); 1-RM is defined as the 

maximum weight that can be lifted by a subject for a single repetition in a specific 

exercise. The load was gradually increased every three weeks, if possible. In conjunction 

with the beginning of physical activity sessions, patients were invited to attend 8 focus 
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groups, conducted by a doctor in pedagogic sciences, in which participants were given 

the opportunity through self-narration and self-writing to express and free themselves of 

difficulties, fears and problems related to their disease which prevented their achieving 

lifestyle change [11]. During the intensive phase of the lifestyle intervention program, 

patients underwent a nutritional intervention that consisted of periodic individualized 

nutritional visits and four sessions of nutrition education, performed by dieticians. The 

aim of these visits was to support the change in nutritional habits based on national 

recommendations [12].  

 

Measures 

In the intensive lifestyle intervention, anthropometric variables such as height (cm), body 

weight (Kg), Body Mass Index (BMI, Kg/m2), waist circumference (cm), and body 

composition were measured, as well as the systolic and diastolic blood pressure. 

Measurements of weight and body composition were performed by the TANITA body 

composition analyser BC-420MA (Tokyo, Japan). BMI was calculated by dividing 

weight in kilograms by height in metres squared. Waist circumference (WC) and 

clinostatic blood pressure were measured by trained clinicians. Blood pressure was 

measured by a UM-101 mercury-free sphygmomanometer (A&D Medical, Italy), using a 

properly sized blood pressure cuff.  

The maximum dynamic force of the extensor muscles of the legs and of the flexor and the 

extensor muscles of the arms was measured at baseline and at three-months (T1), as 

follows. During the first week (two sessions) all the patients participated at pre-training 

sessions at CURIAMO and were instructed in the correct performance of all the 
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exercises. In the workouts n°3, n°4 and n°26 we used isotonic machines (Lat machine 

and Leg Press Technogym, Cesena, Italy) to evaluate the maximum dynamic force of 

extensor muscles of the leg and the flexor and extensor muscles of the arms. In order to 

estimate the 1RM we used the Brzycki 1-RM prediction equation [13,14]. A single test’s 

session was composed of warm up on a treadmill and 10 repetitions of each exercise, 

using the amount of resistance used for the familiarization session. In order to carry out 

the test, the resistance was progressively increased until the subjects could perform only 

12 or fewer repetitions of each exercise. The aim of the increase in resistance was to 

reach the suitable repetitions in 3–5 attempts. 

The drug consumption of anti-diabetes and anti-hypertensive treatments were evaluated 

at baseline, after the lifestyle intervention and at the two-year follow-up visit using the 

count of the Defined Daily Doses, for antihypertensive (DDD-hyper) and hypoglycaemic 

drugs (DDD-glic) [15]. 

In the two-year follow-up visit (T2) anthropometric parameters (weight, BMI, waist 

circumference), glycometabolic data (glycaemia, glycosylated haemoglobin, lipid asset) 

and pharmacological treatment were collected.  

 

Statistical analysis 

Descriptive statistics of the measures at the baseline (T0), delta changes at T1 and T2 are 

presented as the mean ± standard deviation (SD). Differences between baseline, T1, T2 

were assessed trough repeated measure ANOVA and significance was accepted at the p 

<0.05 level. Quantitative variables are presented as mean changes ± SD of ∆1(T1-T0), ∆2 

(T2-T0). In order to explore the effect of the baseline values of HbA1c, subjects were 
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grouped into tertiles. Repeated measure ANOVA was performed for the three groups. All 

statistical analysis was performed using the SPSS statistical package, release 20.0 (SPSS 

Inc., Chicago, IL).  
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Results 

Data obtained from all patients at the beginning (time T0) and after 3 months of 

structured physical exercise (∆1) show a statistically significant change (Table 2/a) in the 

following parameters: fat mass (expressed in Kg and in percentage), Lat Machine, Chest 

Press, Leg Press, Leg Extension and VO2 max. 

Data analysed from all patients with an available two-year follow-up visit (baseline, T1 

and T2) show a statistically significant change (Table2/b) in the following parameters: 

BMI, weight, waist circumference, blood glucose, HbA1c, triglycerides, total cholesterol, 

systolic blood pressure (SBP) and diastolic blood pressure (DBP). The parameters that 

failed to show a significant change were: HDL cholesterol and LDL cholesterol. 

Regarding the Defined Daily Doses, significant differences were observed for DDD-

hyper  and DDD-glic. 

There were no differences between sexes in changes after intensive intervention for 

metabolic and anthropometric parameters. However, there were significant differences 

for strength measurements (LAT∆1: males 12.1±7.4 Kg, females 6.2±6.8 Kg, p= 0.000; 

CHEST∆1: males13.3±7.4 Kg, females 7.2±5.7 Kg, p=0.000; PRESS∆1: males 

53.1±37.1 Kg, females 31.7±34.7 Kg, p=0.005; LEXT∆1: males 18.1±11.0 Kg, females 

11.1±9.1 Kg, p =0.002).  

In the whole sample, the potential correlation was calculated between glycaemic control 

(expressed as the baseline value of HbA1c) and the changes of anthropometric, metabolic 

and strength parameters. Significant correlation was observed between the baseline value 

of HbA1c and the changes in fasting blood glucose (r: -0.337, p ≤0.0001), triglycerides 

(r: -0.275, p ≤0.0001) and  HbA1c (r: -0.645, p ≤0.0001). Thus, in order to evaluate if 
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glycaemic control at baseline could have an impact on the improvement of metabolic 

parameters (HbA1c, fasting blood glucose and triglycerides), patients were divided into 3 

groups according to HbA1c at baseline (T0): 

GROUP 1 (good metabolic control): 78 patients with HbA1c≤6.8%, 39 males and 39 

females, mean age: 59.25±8.76 years. 

GROUP 2 (moderate metabolic control): 70 patients with HbA1c>6.81% but <7.7%, 43 

males and 27 females, mean age: 59.60±9.21 years. 

GROUP 3 (inadequate metabolic control): 74 patients with Hba1c ≥7.71%, 40 males and 

34 females, mean age: 58.59±7.56 years. 

During the intensive period of treatment, in Group 1 (namely patients with good 

glycometabolic control) HbA1c, blood glucose and triglycerides changed minimally (∆1 

of blood glucose = -6.3±18.8 mg/dl, ∆1of HbA1c= -0.1 ±0.4 % and ∆1 of triglycerides =-

7.9±48.6 mg/dl). Patients in Group 2, with moderate glycometabolic control, showed a 

slight, although significant, change in the three parameters (∆1 of blood glucose= -

10.2±32.4 mg/dl; ∆1of HbA1c= -0.4 ±0.7% and ∆1 of triglycerides = -14.3±56.53 mg/dl) 

while patients with the worst metabolic control (Group 3) showed the most important 

beneficial effects of the intervention (∆1 of blood glucose= -29.0±60.8 mg/dl; ∆1of 

HbA1c= -1.3±1.5 % and ∆1 of triglycerides = -51.4±128.0 mg/dl). 

At the two-year follow-up, we observed the same trend in improvement in the three 

groups (tab.2/b). Most importantly, the patients included in the group with the worst 

metabolic control had made significant additional improvements in the values of blood 

glucose (∆2=-43.7±55.1), HbA1c (∆2=-1.6±1.5) and triglycerides (∆2=-31.6±81.8). 
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To confirm these observations, a post-hoc analysis among groups (tertiles) was 

performed using Bonferroni’s correction. This test validated the conclusion that people 

with type 2 diabetes and inadequate glucose control not only obtained the greatest initial 

improvement from the lifestyle intervention at three months as compared with people 

with good to moderate glucose control, they maintained this improvement long term (two 

years). 

Discussion 

Tackling diabetes and obesity is one of the major global health challenges of our time, 

one that requires all the available resources. The present study 1) supports the existing 

scientific evidence [16,17,18] by emphasizing the broader effectiveness of a structured  

lifestyle intervention on glycometabolic control, and 2) demonstrates for the first time 

that lifestyle changes give results not only in well controlled subjects with type 2 diabetes 

with good-to-moderate baseline HbA1c levels, but also in people with inadequate 

glycometabolic control, both in the short (three months) and long term (two years). 

Interestingly, in the latter study group we observed the most significant beneficial effect 

of the intervention on the absolute reduction in the mean level of fasting blood glucose, 

HbA1c and triglycerides. At two years, in the group with inadequate glycaemic control, 

fasting blood glucose and HbA1c improved quantitatively more when compared with the 

changes in the good and moderate glucose control groups (for both p<0.0001). As a 

consequence, several subjects in the inadequate glucose control group could change their 

status to good-to-moderate glucose control. Overall, for the patients, this level of 

reduction in the mean level of HbA1c (∆1-1.3 ±1.5 %; ∆2: -1.6±1.5 %) could translate 
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into a significant reduction in microvascular complications, myocardial infarction, and 

diabetes-related mortality [19].  

Interestingly, the improvement in HbA1c levels in people with inadequate glucose 

control was not the result of a more aggressive pharmacological therapy because the 

DDD of antidiabetic drugs significantly declined among the three groups after the 

intervention and at the two-year follow-up. Thus, intensive lifestyle intervention in 

people with type 2 diabetes and inadequate control is alone very effective in improving 

glucose control without the intensification of pharmacological treatment. In addition, the 

lifestyle intervention in the poorly controlled diabetic group could prove cost-effective 

for the healthcare sector. 

It is of note, that the findings of our study would suggest that the prescription of an 

intensive lifestyle change should not be avoided in the presence of poorly controlled 

diabetes, if there are not concomitant situations which represent a contraindication to the 

practice of exercise. Actually, the fact that an intensive lifestyle program produces the 

best results on glycometabolic parameters in people with type 2 diabetes with inadequate 

glucose control indicates that those subjects might receive greater benefit from such 

intervention with the additional advantage of being exposed to less intensive 

pharmacological treatment.  

A final consideration that supports intensive lifestyle intervention treatment, especially in 

poorly controlled subjects with type 2 diabetes, is the favourable effect on the 

psychological condition of the patients. In fact, generally, these patients worry that their 

high glycaemic levels will lead to injection therapy. The knowledge that intensive 

lifestyle intervention treatment will improve their glycaemic control and thus enable them 
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to avoid injection therapy will increase their motivation to maintain the lifestyle change 

[20].  

It must be stressed that the present results have been obtained using a structured, 

individualized and supervised exercise regime, and lifestyle intervention. For this reason, 

the present study may not be replicable in a simple ambulatory counselling setting aimed 

at increasing regular exercise.  

In conclusion, these results demonstrate that an intensive lifestyle intervention 

should be recommended for people with type 2 diabetes, particularly those with the most 

inadequate glycaemic control because it results in the greatest improvement of 

glycometabolic parameters while avoiding aggressive pharmacological treatment. 
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 Table 1: 

Characteristics Total 
n=222 

Men 
n=122 

Women 
n=100 

p 

Age (year) 59.1±8.5 60.0±8.0 58.1±9.0 0.097 

Diabetes duration (yrs) 8.1±7.6 8.7±7.9 7.4±7.2 0.220 

Weight (kg) 91.1±18.1 96.8±18.2 84.0±15.3 0.000 

BMI (kg/m2) 32.0±5.5 31.8±5.5 32.2±5.5 0.598 

WC (cm) 109.5±13.0 110.8±13.2 108.0±12.6 0.105 

Fat mass (%) 35.1±8.6 30.0±6.9 41.4±5.9 0.000 

Fat mass (kg) 32.6±11.8 30.1±12.1 35.7±10.6 0.000 

Fat Free mass (kg) 58.5±12.2 66.7±9.9 48.6±5.9 0.000 

Musc mass (kg) 55.7±11.6 63.6±8.8 46.1±5.7 0.000 

Fasting blood glucose (mg/dl) 150.1±44.5 152.1±45.2 147.6±43.7 0.453 

Hba1c (%) 7.5±1.3 7.5±1.4 7.5±1.2 0.986 

Total cholesterol (mg/dl) 190.1±37.4 185.2±38.6 196.1±35.2 0.031 

HDL cholesterol (mg/dl) 46.9±11.8 43.8±11.3 50.7±11.4 0.000 

LDL cholesterol (mg/dl) 109.7±32.3 108.6±32.9 111.0±31.7 0.598 

Triglycerides (mg/dl) 174.6±135.5 169.1±110.1 181.3±161.6 0.507 

Uricemia (mg/dl) 5.5±1.3 5.8±1.2 5.1±1.2 0.000 

SBP (mmhg) 140.3±16.0 141.5±16.5 138.9±15.2 0.223 

DBP (mmhg) 82.8±8.9 83.7±9.2 81.7±8.4 0.098 

LAT (kg) 38.3±9.9 43.9±8.7 30.8±5.4 0.000 

CHEST (kg) 28.0±9.3 33.9±7.6 20.2±4.1 0.000 

PRESS (kg) 150.7±32.3 166.9±28.5 129.1±23.2 0.000 

LEXT (kg) 29.0±8.8 33.1±8.9 23.5±4.9 0.000 

VO2max (ml/Kg/min) 17.7±9.5 21.7±8.5 12.7±8.2 0.000 

 
Table 1 Baseline characteristics of the subjects with type 2 diabetes. 
Results are mean ± SD. Statistical significance was considered at p<0.05 
Table 1: MUSC MASS = muscle mass; LAT = Lat Machine test value; CHEST = Chest press test value; 
PRESS = leg press test value; LEXT = leg extension test value; VO2 max = maximum rate of Oxygen (O2) 
consumption. 
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Table 2 Anthropometric, biochemical, clinical and strength parameters in the total sample before (T0), after 3 
months (T1) of structured physical exercise and at two years follow-up visit (T2). 
Results are mean ± SD. Statistical significance was considered at p<0.05. 
 

Characteristics T0 
n=222 

∆1 
n=222 

p 

Uricemia (mg/dl) 5.5±1.3 0.1±0.8 0.2 

Fat mass (%) 35.1±8.6 -1.7±3.1 ≤0.0001 

Fat mass (kg) 33.6±11.8 -2.4±4.2 ≤0.0001 

Fat Free mass (kg) 58.5±12.2 0.2±4.3 0.5 

Musc mass (kg) 55.7±11.6 0.2±3.0 0.4 

LAT (kg) 38.3±9.9 9.5±7.7 ≤0.0001 

CHEST (kg) 28.0±9.3 10.6±7.4 ≤0.0001 

PRESS (kg) 150.7±32.3 43.5±37.4 ≤0.0001 

LEXT (kg) 29.0±8.8 15.0±10.7 ≤0.0001 

VO2max (ml/Kg/min) 17.69±9.5 7.53±5.6 ≤0.0001 

 
Table 2/a: SBP =Systolic blood pressure; DBP =Diastolic blood pressure; WC =waist circumference; DDD hyper 
=Defined Daily Doses for antihypertensive drugs; DDD-glic= Defined Daily Doses for hypoglycaemic drugs. 
 
 
 

Characteristics T0 
n=222 

∆1 
n=222 

∆2 
n=149 

p Post hoc 

Blood glucose (mg/dl) 150.1±44.5 -15.0±42.0 -15.0±43.0 ≤0.0001 T1,T2 vs T0 

Hba1c (%) 7.5±1.3 -0.6±1.1 - 0.5±1.3 ≤0.0001 
T1,T2 vs T0 

T2 vs T1 

Total cholesterol (mg/dl) 190.1±37.4 -2.5±29.0 -16.0±51.3 0.004 
T2 vs T0 
T2 vs T1 

HDL cholesterol (mg/dl) 46.9±11. 8 -0.7±8.2 0.8±15.9 0.5  

LDL cholesterol (mg/dl) 109.7±32.3 1.7±25.6 -2.9±75.5 0.5  

Triglycerides (mg/dl) 174. 6±135.5 -24.4±87.2 -11.7±79.3 0.002 T1 vs T0 

SBP (mmhg) 140.3±16.0 -8.6±15.6 -12. 5±16.8 ≤0.0001 T1, T2 vs T0 

DBP (mmhg) 82.8±8.9 -5.3±9.8 -8.7±12.1 ≤0.0001 
T1,T2 vs T0 

T2 vs T1 

Body mass (kg) 91.1±18.1 -2.5±8.0 -2.3±3.5 ≤0.0001 T1,T2 vs T0 

BMI (kg/m2) 32.0±5.5 -0.9±2.50 -0.6±1.5 ≤0.0001 T1,T2 vs T0 

WC (cm) 109.5±13.0 -3.2±4.7 -3.4±6.5 ≤0.0001 T1 vs T0 

DDD-hyper 1.9±1.8 -0.1±0.8 -0.2±1.0 ≤0.0001 T1 vs T0 

DDD-glic 1.1±1.0 -0.1±0.3 -0.1±0.5 0.001 
T1 vs T0 
T2 vs T0 

 
Table 2/b: SBP = Systolic blood pressure; DBP = Diastolic blood pressure; WC = waist circumference; DDD hyper 
=Defined Daily Doses for antihypertensive drugs; DDD-glic= Defined Daily Doses for hypoglycaemic drugs. 
Between-group comparisons are reported in the last column of table 1/a. Significant differences are then followed by 
post hoc results (e.g., T0 vs. T1,T2 means that group T0 is different from groups T1–T2). 
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Table 3/a Table 3/a. Baseline parameters and changes in Groups 1, 2 and 3. 
Results are mean ± SD. Statistical significance was considered at p<0.05.  
 

Characteristic
s 

GROUP 1 
Good metabolic control 

GROUP 2 
Moderate metabolic 

control 

GROUP 3 
Inadequate metabolic 

control 

 T0 
n=78 

∆1 
n=78 

p T0 
n=70 

∆1 
n=70 

p 
T0 

n=74 
∆1 

n=74 
p 

Uricemia 
(mg/dl) 

5.6±1.1 -0.0±0.8 
0.6
4 

5.7±1.4 -0.0±0.9 
0.7
9 

5.2±1.3 0.2 ±0.8 
0.0
6 

Fat mass (%) 35.5±8.6 -1.8±3.3 
0.0
0 

33.8±9.0 -1.3±2.5 
0.0
0 

35.9±8.20 
-2.0± 
3.5 

0.0
0 

Fat mass (kg) 32.4±11.0 -2.0±3.5 
0.0
0 

31.6±12.7 -2.4±4.9 
0.0
0 

33.9 ±11.7 -2.9±4.3 
0.0
0 

Fat free mass 
(kg) 

58.1±12.0
3 

-0.1±4.5 
0.7
9 

58.6 ±11.9 0.4±4.8 
0.5
0 

58.9 ±12.9 0.3±3.4 
0.4
0 

Musc mass (kg) 55.2±11.5 
0.2   
±3.0 

0.5
4 

56.2 ±10.8 -0.2  ±2.2 
0.4
9 

55.8 ±12.5 0.5±3.7 
0.2
3 

LAT (kg) 35.9±7.3 9.5±5.4 
0.0
0 

42.5 ±11.3 9.0±10.8 
0.0
0 

37.9 ±9.7 
10.6±6.

6 
0.0
0 

CHEST (kg) 25.6±6.6 9.3±5.4 
0.0
0 

32.3 ±11.4 
10.6±10.

7 
0.0
0 

27.2 ±9.05 
12.2±5.

3 
0.0
0 

PRESS (kg) 145.8±27.
6 

33.8 
±20.6 

0.0
0 

151.9±32.
3 

44.6±51.
9 

0.0
0 

141.7±32.
6 

53.5 
±35.5 

0.0
0 

LEXT(kg) 26.3±7.8 
12.1±6.

4 
0.0
0 

29.9 ±11.1 
15.6±14.

3 
0.0
0 

28.7±8.7 
17.9 
±10.9 

0.0
0 

 
MUSC MASS = muscle mass; LAT = Lat Machine test value; CHEST = Chest press test value; PRESS = leg press test 

value; LEXT = leg extension test value;                                    Between-group comparisons are reported in the last 

column of table 1/a. Significant differences are then followed by post hoc results (e.g., T0 vs. T1,T2 means that 

group T0 is different from groups T1–T2). 

Table 3/b Table 3. Baseline parameters and changes in Groups 1, 2 and 3. Results are mean ± SD. p < 0.05 vs. 
basal.  
 
 GROUP 1  

 
Good metabolic control 

GROUP 2 

Moderate metabolic control 

GROUP 3 

Inadequate metabolic control 

 T0 
n=7

8 

∆1  
n=7

8 

∆2 
n=5

0  

p Pos
t 

hoc 

T0 
n=7

0 

∆1 
n=7

0 

∆2 
n=4

9 

p Pos
t 

hoc 

T0  
n=7

4 

∆1 
n=7

4  

∆2 
n=4

3  

p Pos
t 

hoc 

Blood 
glucose 
(mg/dl) 

123
.6 

±22
.2 

-
6.3
± 

18.
8 

-1.1 
±24.

3 
0.1
8 

 

142
.0 

±30
.0 

-
10.
2 

±32
.4 

-4.0 
±33
.2 

0.0
1 

T1 
vs 
T0 

187.
2 

±41 

-
29.0 
±60.

8 

-
43.
7 

±55
.1 

0.0
0 

T1,
T2 
vs 
T0 

Hba1c 
(%) 

6.4 
±0.
4 

-0.1 
±0.
4 

0.3 
±0.6 

0.0
0 

T1,
T2 
vs 

7.3 
±0.
3 

-0.4 
±0.
7 

-0.2 
±0.
8 

0.0
0 

T1 
vs 
T0 

9.0 
±1.1 

-1.3 
±1.5 

-1.6 
±1.
5 

0.0
0 

T1,
T2 
vs 
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T0, 
T2 
vs 
T1 

T0 

Total 
cholester

ol 
(mg/dl) 

191
.7 

±39
.2 

-4.7 
±27
.5 

-4.7 
±36.

3 

 
0.6
2 

 

183
.6 

±36
.8 

-2.8 
±29
.8 

-
24.
3 

±57
.9 

0.0
9 

 

182.
8 

±36.
9 

0.0 
±29.

9 

-
19.
3 

±56
.5 

0.0
3 

T2 
vs 
T1 

HDL 
cholester

ol 
(mg/dl) 

348 
±11
.9 

-2.3 
±7.
2 

0.04 
±9.4 

0.1
9 

 

48.
9 

±13
.6 

-0.4  
±7.
4 

-0.9 
±8.
7 

0.7
9 

 
43.9 
±11.

4 

0.6 
±9.6 

3.8 
±25
.5 

0.4
0 

 

LDL 
cholester

ol 
(mg/dl) 

115
.6 

±34
.9 

-1.3 
±26
.0 

6.9 
±120

.1 
0.7  

108
.2 

±28
.4 

0.4 
±25
.4 

-
12.
1 
± 

25.
7 

0.0
0 

T2 
vs 
T0,
T1 

100.
9 

±30.
3 

6.2 
±25.

0 

-3.9 
±32
.8 

0.0
2 

T2 
vs 
T1 

Triglycer
ides 

(mg/dl) 

154
.7 

±90
.9 

-7.9 
±48
.6 

-7.5 
± 88 

0.6
5 

 

144
.8 

±67
.3 

-
14.
3 

±56
.5 

0.8 
±63
.8 

0.0
7 

 

192.
2 

±125
.7 

-
51.4 
±128

.0 

-
31.
6 

±81
.8 

0.0
0 

T1 
vs 
T0 

SBP  
(mmhg) 

142
.2 

±16
.4 

-
10.
6 

±16
.3 

-
13.5 
±16.

7 

0.0
0 

T1,
T2 
vs 
T0 

141
.6 

±16
.0 

-8.2 
±15
.5 

-
13.
1 

±16
.9 

0.0
0 

T1,
T2 
vs 
T0 

142.
5 

±14.
6 

-6.8 
±14.

9 

-
10.
6 

±17
.0 

0.0
0 

T2,
T1 
vs 
T0 

DBP 
(mmhg) 

83.
5 

±7.
9 

-6.9 
±9.
9 

-
11.2 
±12.

3 

0.0
0 

T1,
T2 
vs 
T0 

82.
2 

±7.
7 

-4.8 
±10
.4 

-6.6 
±10
.8 

0.0
0 

T1,
T2 
vs 
T0 

82.0 
±11.

1 

-4.2 
±9.0 

-8.6 
±13
.2 

0.0
0 

T2,
T1 
vs 
T0 

Body 
mass (kg) 

90.
1 

±15
.3 

-3.2 
±12
.6 

-2.2 
±2.6 

0.0
0 

T1,
T2 
vs 
T0 

91.
3 

±17
.6 

-2.0 
±3.
4 

-2.1 
±4 

0.0
0 

T1,
T2 
vs 
T0 

91.4 
±19.

0 

-2.3 
±3.7 

-2.6 
±4.
0 

0.0
0 

T2,
T1 
vs 
T0 

BMI 
(kg/m2) 

30.
9 

±5.
1 

-1.1 
±3.
9 

-0.7 
±1.6 

0.0
0 

T1,
T2 
vs 
T0 

31.
5 

±5.
6 

-0.7  
±1.
2 

-0.5 
±1.
2 

0.0
0 

T1,
T2 
vs 
T0 

31.9 
±5.1 

-0.8 
±1.3 

-0.6 
±1.
7 

0.0
1 

T1 
vs 
T0 

WC (cm) 

108
.1 

±10
.6 

-3.3 
±4.
8 

-4.1 
±5.9 

0.0
0 

T1,
T2 
vs 
T0 

109
.2 

±14
.6 

-3.7 
±4.
6 

-3.8 
±6.
3 

0.0
0 

T1,
T2 
vs 
T0 

109 
±13.

4 

-2.6 
±4.7 

-2.2 
±7.
3 

0.0
4 

T1 
vs 
T0 

DDD-
hyper 

2.2 
±1.
8 

-0.4 
±0.
3 

-0.1 
±0.7 

0.2
7 

 
1.7 
±1.
9 

-0.3  
±1.
3 

-0.3  
±1.
5 

0.1
94 

 
1.8 
±1.7 

-0.1   
±0.4 

-0.1  
±0.
6 

0.0
9 

 

DDD-
glic 

1.0 
±0.
9 

-0.1 
±0.
2 

-0.1  
±0.4 

0.0
1 

T1 
vs 
T0 

1.0 
±0.
7 

-0.1  
±0.
2 

-0.1 
±0.
3 

0.0
2 

T1,
T2 
vs 
T0 

1.3 
±1.1 

-0.1   
±0.3 

-0.1  
±0.
6 

0.1
6 

 

SBP = Systolic blood pressure; DBP = Diastolic blood pressure; WC = waist circumference; DDD hyper = Defined 
Daily Doses for antihypertensive drugs; DDD-glic = Defined Daily Doses for hypoglycaemic drugs. 
Between-group comparisons are reported in the last column of table 2/a. Significant differences are then followed 
by post hoc results (e.g., T0 vs. T1,T2 means that group T0 is different from groups T1–T2). 
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Highlights: 

 

• Clinical effects evaluation of structured multidisciplinary lifestyle intervention 

• Improvement of anthropometric, biochemical and strength values in 252 subjects 

• Broader effectiveness of CURIAMO trial on glycometabolic control in DM2 patients  

• Significative results also in patients with poor  glycometabolic control 

• Importance of intensive lifestyle intervention for glucose control in all diabetics 

 


