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Abstract

Background and aims: It is unknown whether lifestyle change is effectinepeople
with type 2 diabetes with inadequate glucose canfitee aim of this study was to asses,
in a group of people with type 2 diabetes, the ichjd baseline values of glycosylated
haemoglobin (HbA1c) on the effects of an intengdifestyle intervention on metabolic,
clinical and strength parameters.

Methods and results: 222 people with type 2 diabetes with meanztstathdkaviation
baseline HBA1c of 7.50%+1.27 (range 5.1-12.7%),enenrolled in a 3-month structured
multidisciplinary lifestyle intervention. Anthropaetric, biochemical, clinical and fitness
measurements were collected at baseline, at thefethe lifestyle intervention program
and at two-year follow-up visit. Significant imprewents in glycometabolic control
(HbAlc: p<0.0001); anthropometric parameters (BM£@.0001; waist circumference:
p <0.0001); and systemic blood pressure@m001) were observed both at the end of the
three month intensive lifestyle program and attthe-year follow up visit. In addition,
defined daily doses of hypoglycaemic treatmentigantly decreased (p=0.001).

Fitness measures exhibited significant incremamtthée whole sample at the end of the
intensive intervention program (p0.0001). When patients were divided in tertiles
considering the baseline value of HbAlc, the moatked improvements in HbAlc,
blood glucose and triglycerides were observed m ghoup with inadequate glucose
control (Hbale7.71%), both at the three-month and two-year follgys.

Conclusion: These results demonstrate that an intensiveyigestervention should be
recommended for people with type 2 diabetes, pdatity those with the most

inadequate glycaemic control.



Registration Number: CURIAMO trial was registered the Australian New Zealand

Clinical Trials Registry, ACTRN12611000255987)



Introduction

The WHO reported the global prevalence of diab&te2014 as 9% among adults [1]. In
2012, diabetes was directly responsible for amedéd 1.5 million deaths [2], and is
predicted to be the"™leading cause of death in 2030 [3]. Type 2 diab¢BaV2), that
accounts for about 90% of all diagnosed casesaifedés worldwide, [4], is largely the
result of excess body weight and physical inagtivikccording to position statements
published by the American Diabetes Association, Aca& College of Sports Medicine
and American Health Association, structured lifestintervention should be the first
approach to diabetic disease [5,6]. The lifestgtervention CURIAMO trial (Australian
New Zealand Clinical Trials Registry, ACTRN12611266987) performed at the
Healthy Lifestyle Institute of Perugia Universit€.U.R.I.A.MO., Centro Universitario

di Ricerca Interdipartimentale Attivita Motoniais designed to promote participants’
growth in three parallel fields: exercise, nutritiand psychological well-being [7]. The
multidisciplinary approach involves multiple healtbare professionals (exercise
physiologist, endocrinologist, sports medicine ptigs, psychologist, dietician,
educator, nurse) who work together to support ptig achieving long-lasting lifestyle
change.

Despite the clinical guidelines of scientific sda@e considering lifestyle change as a
basic therapeutic option for DM2 prevention or tneent, there are no data on the
efficacy of lifestyle intervention in relation tbe degree of baseline glucose control. To
the best of our knowledge there is one study teatahstrated, in a subgroup analysis

limited to participants with a baseline HbAlc vale&%, greaterimprovement in



glycaemic control following an exercise program agu@gersons with higher baseline
haemoglobin Alc values over a six-month period [8].

Thus, the aim of this study was to assess the impagatients’ baseline value of
glycosylated haemoglobin on the effects of an isiten lifestyle intervention on
metabolic, clinical and strength parameters inaugrof people with type 2 diabetes.
Methods

Subjects

Among 1 464 subjects enrolled in the CURIAMO tfimm 2010 to 2014, 222 subjects
(122 males and 100 females) with type 2 diabetd$tase(according to the diagnostic
criteria for diabetes from American Diabetes Asation (ADA) guidelines [9])
participated and completed a three-month inteni#iestyle intervention program of the
CURIAMO trial.

This model included follow-up visits performed aafiy for 5 years. We report data
from baseline (T0), control visit after intensivedrvention (T1 - three months), and two-
year follow-up visit (T2). Analyses were limited participants with baseline (TO) and
control (T1) data on all measurements (n=222). d4tiects participated at the two-year
follow-up visit (T2).

The study was approved by the local Ethics Commi(@EAS Umbria Region, HREC
number 1/10/1633). Full informed consent was gikbgrall participants at the beginning
of the treatment. Inclusion criteria were: age e 18 and 80 years, BMI > 27 Kgf m
and type 2 diabetes. Exclusion criteria were ordealic or other medical conditions that
would contraindicate exercise testing or the pcactif physical activity.

Baseline characteristics of the study populatiotihdiabetes are shown in table 1.



Lifestyle intervention

The intensive phase of the three-month lifestyterirention program involved different
qualified personnel, as previously described imidi¢T]. Briefly, during the intervention,
patients underwent: 1) an initial medical exammti2) an interview by a psychologist;
3) an assessment by a dietician and a nutritioriahiention; 4) a physical examination
by a sports medicine specialist; 5) an individwadizorogram (groups of five to six
patients) of 26 sessions (two per week) of strgctundoor exercise, described elsewhere
[7]; and 6) eight sessions of group therapeuticcation conducted by a doctor of
pedagogical sciences.

The initial interview with a psychologist was aimadincreasing the subject’s motivation
to change and to assess his/her compliance antglegacal status [7].

The exercise program was performed in a gym twigeeek for three months (total 26
sessions) and supervised by an exercise physitldggeh session lasted 90 minutes.
These were divided into 60 minutes of aerobic watlkemd 30 minutes of circuit training
for muscular strength. The aerobic workout was greréd using ergometers for
cardiovascular work with a gradual increase ofloekout intensity (5% every 3 weeks)
up to 70% of Heart Rate Reserve (HHR), establishgdKarvonen’s formula [10].
Muscular strength was assessed using isotonic mexhistarting with a load
corresponding to 50% of one repetition maximum (M}R1-RM is defined as the
maximum weight that can be lifted by a subject dosingle repetition in a specific
exercise. The load was gradually increased eveegtiveeks, if possible. In conjunction

with the beginning of physical activity sessionatignts were invited to attend 8 focus



groups, conducted by a doctor in pedagogic scienoeshich participants were given
the opportunity through self-narration and selfting to express and free themselves of
difficulties, fears and problems related to thasedse which prevented their achieving
lifestyle change [11]. During the intensive phasehe lifestyle intervention program,
patients underwent a nutritional intervention tleahsisted of periodic individualized
nutritional visits and four sessions of nutritiodueation, performed by dieticians. The
aim of these visits was to support the change imitimnal habits based on national

recommendations [12].

Measures

In the intensive lifestyle intervention, anthropdrieevariables such as height (cm), body
weight (Kg), Body Mass Index (BMI, Kg/fjy waist circumference (cm), and body
composition were measured, as well -as the systlid diastolic blood pressure.
Measurements of weight and body composition weréopeed by the TANITA body
composition analyser BC-420MA (Tokyo, Japan). BMaswcalculated by dividing
weight in kilograms by height in metres squared.istV&ircumference (WC) and
clinostatic blood pressure were measured by traicledcians. Blood pressure was
measured by a UM-101 mercury-free sphygmomanoniat&d Medical, Italy), using a
properly sized blood pressure cuff.

The maximum dynamic force of the extensor musdekeolegs and of the flexor and the
extensor muscles of the arms was measured at fasahid at three-months (T1), as
follows. During the first week (two sessions) detpatients participated at pre-training

sessions at CURIAMO and were instructed in the emrmperformance of all the



exercises. In the workouts n°3, n°4 and n°26 wael usetonic machines (Lat machine
and Leg Press Technogym, Cesena, ltaly) to evalhatenaximum dynamic force of
extensor muscles of the leg and the flexor andnsgiemuscles of the arms. In order to
estimate the 1RM we used tBezycki 1-RM prediction equatigi3,14]. A single test’s
session was composed of warm up on a treadmill1&8ndepetitions of each exercise,
using the amount of resistance used for the farméiion session. In order to carry out
the test, the resistance was progressively incgeastl the subjects could perform only
12 or fewer repetitions of each exercise. The ainthe increase in resistance was to
reach the suitable repetitions in 3-5 attempts.

The drug consumption of anti-diabetes and anti-ttgpsive treatments were evaluated
at baseline, after the lifestyle intervention andhe two-year follow-up visit using the
count of the Defined Daily Doses, for antihyperteagDDD-hyper) and hypoglycaemic
drugs (DDD-glic) [15].

In the two-year follow-up visit (T2) anthropometrgarameters (weight, BMI, waist
circumference), glycometabolic data (glycaemiacgbylated haemoglobin, lipid asset)

and pharmacological treatment were collected.

Statistical analysis

Descriptive statistics of the measures at the bas€r0), delta changes at T1 and T2 are
presented as the mean * standard deviation (SEfer@nces between baseline, T1, T2
were assessed trough repeated measure ANOVA anificigce was accepted at the p
<0.05 level. Quantitative variables are presentethean changes + SD 81(T1-T0),A2

(T2-TO). In order to explore the effect of the Hawevalues of HbAlc, subjects were



grouped into tertiles. Repeated measure ANOVA veafopmed for the three groups. All
statistical analysis was performed using the SR&®&tical package, release 20.0 (SPSS

Inc., Chicago, IL).
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Results

Data obtained from all patients at the beginninghdgt TO) and after 3 months of
structured physical exercisal) show a statistically significant change (Table) 2n the
following parameters: fat mass (expresse#gnand inpercentagg Lat Machine, Chest
Press, Leg Press, Leg Extension and VO2 max.

Data analysed from all patients with an availakle-year follow-up visit (baseline, T1
and T2) show a statistically significant changel{&a/b) in the following parameters:
BMI, weight, waist circumference, blood glucose A, triglycerides, total cholesterol,
systolic blood pressure (SBP) and diastolic bloogsgure (DBP). The parameters that
failed to show a significant change were: HDL cktdeol and LDL cholesterol.
Regarding the Defined Daily Doses, significant eliénces were observed for DDD-
hyper and DDD-glic.

There were no differences between sexes in chaafies intensive intervention for
metabolic and anthropometric parameters. Howevweret were significant differences
for strength measurements (LAT: males 12.1+7.4 Kg, females 6.2+6.8 Kg, p= 0.000;
CHESTALl: males13.3t7.4 Kg, females 7.2+5.7 Kg, p=0.00REB\1. males
53.1+£37.1 Kg, females 31.7+34.7 Kg, p=0.005; LEMT males 18.1+11.0 Kg, females
11.1+9.1 Kg, p =0.002).

In the whole sample, the potential correlation wakculated between glycaemic control
(expressed as the baseline value of HbAlc) andhtheges of anthropometric, metabolic
and strength parameters. Significant correlation alaserved between the baseline value
of HbAlc and the changes in fasting blood glucase0(337, p<0.0001), triglycerides

(r: -0.275, p<0.0001) and HbAlc (r: -0.645,40.0001). Thus, in order to evaluate if
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glycaemic control at baseline could have an immacthe improvement of metabolic
parameters (HbAlc, fasting blood glucose and tcigfligles), patients were divided into 3
groups according to HbAlc at baseline (TO0):

GROUP 1 (good metabolic control): 78 patients withA1c<6.8%, 39 males and 39
females, mean age: 59.25+8.76 years.

GROUP 2 (moderate metabolic control): 70 patienth WbA1c>6.81% but <7.7%, 43
males and 27 females, mean age: 59.60+9.21 years.

GROUP 3 (inadequate metabolic control): 74 patientls Hbalc>7.71%, 40 males and
34 females, mean age: 58.59+7.56 years.

During the intensive period of treatment, in Grolip(namely patients with good
glycometabolic control) HbAlc, blood glucose andlycerides changed minimallL

of blood glucose = -6.3+18.8 mg/dilof HbAlc=-0.1 £0.4 % and1l of triglycerides =-
7.9148.6 mg/dl). Patients in Group 2, with modergigcometabolic control, showed a
slight, although significant, change in the thremrameters A1 of blood glucose= -
10.2+32.4 mg/dIAlof HbAlc= -0.4 £0.7% and1l of triglycerides = -14.3+56.53 mg/dl)
while patients with the worst metabolic control ¢@Gp 3) showed the most important
beneficial effects of the interventiomX of blood glucose= -29.0+60.8 mg/dilof
HbAlc=-1.3t1.5 % and1l of triglycerides = -51.4+128.0 mg/dl).

At the two-year follow-up, we observed the samexdrén improvement in the three
groups (tab.2/b). Most importantly, the patientsluded in the group with the worst
metabolic control had made significant additiomaprovements in the values of blood

glucose §2=-43.7+55.1), HbAlcA2=-1.6+1.5) and triglyceride?\@=-31.6+81.8).

12



To confirm these observations, a post-hoc analgsisong groups (tertiles) was

performed using Bonferroni’s correction. This teatidated the conclusion that people
with type 2 diabetes and inadequate glucose contbbnly obtained the greatest initial

improvement from the lifestyle intervention at #arenonths as compared with people
with good to moderate glucose control, they mangdithis improvement long term (two

years).

Discussion

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

one that requires all the available resources. @resent study 1) supports the existing
scientific evidence [16,17,18] by emphasizing tmeader effectiveness of a structured
lifestyle intervention on glycometabolic controhda2) demonstrates for the first time
that lifestyle changes give results not only inlwehtrolled subjects with type 2 diabetes
with good-to-moderate baseline HbAlc levels, bwgoain people with inadequate

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

Interestingly, in the latter study group we obsdrtlee most significant beneficial effect
of the intervention on the absolute reduction ia thean level of fasting blood glucose,
HbAlc and triglycerides. At two years, in the gramph inadequate glycaemic control,

fasting blood glucose and HbAlc improved quantigdyi more when compared with the
changes in the good and moderate glucose contonipgr(for both p<0.0001). As a

consequence, several subjects in the inadequatesgiicontrol group could change their
status to good-to-moderate glucose control. Ovefall the patients, this level of

reduction in the mean level of HbA1a1-1.3 +1.5 %;A2: -1.6+1.5 %) could translate
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into a significant reduction in microvascular corogtions, myocardial infarction, and
diabetes-related mortality [19].

Interestingly, the improvement in HbAlc levels ieople with inadequate glucose
control was not the result of a more aggressiverpaeological therapy because the
DDD of antidiabetic drugs significantly declined a@ng the three groups after the
intervention and at the two-year follow-up. Thustensive lifestyle intervention in
people with type 2 diabetes and inadequate coigralone very effective in improving
glucose control without the intensification of pfmacological treatment. In addition, the
lifestyle intervention in the poorly controlled 8etic group could prove cost-effective
for the healthcare sector.

It is of note, that the findings of our study wolddggest that the prescription of an
intensive lifestyle change should not be avoidedhi presence of poorly controlled
diabetes, if there are not concomitant situatiohgkwrepresent a contraindication to the
practice of exercise. Actually, the fact that atemsive lifestyle program produces the
best results on glycometabolic parameters in pewojitetype 2 diabetes with inadequate
glucose control indicates that those subjects migheive greater benefit from such
intervention with the additional advantage of beiegposed to less intensive
pharmacological treatment.

A final consideration that supports intensive li§gs intervention treatment, especially in
poorly controlled subjects with type 2 diabetes, the favourable effect on the
psychological condition of the patients. In faatngrally, these patients worry that their
high glycaemic levels will lead to injection theyapThe knowledge that intensive

lifestyle intervention treatment will improve thgjlycaemic control and thus enable them
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to avoid injection therapy will increase their nvatiion to maintain the lifestyle change
[20].

It must be stressed that the present results haea lobtained using a structured,
individualized and supervised exercise regime,ldestyle intervention. For this reason,
the present study may not be replicable in a sirapibulatory counselling setting aimed
at increasing regular exercise.

In conclusion, these results demonstrate that tensive lifestyle intervention

should be recommended for people with type 2 deshgtarticularly those with the most
inadequate glycaemic control because it resultsthe greatest improvement of

glycometabolic parameters while avoiding aggrespharmacological treatment.
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Table 1:

Characteristics rT:CJztglz n'\il fgz VXST()%n P
Age (year) 59.1+8.5 60.0+8.0 58.1+9.0 0.097
Diabetes duration (yrs) 8.1+7.6 8.7t7.9 7.4+7.2 0.220
Weight (kg) 91.1+18.1 96.8+18.2 84.0+15.3  0.000
BMI (kg/m?) 32.015.5 31.845.5 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 41.445.9  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 48.615.9 0.000
Musc mass (kg) 55.7+11.6 63.6+8.8 46.145.7 0.000
Fasting blood glucose (mg/dl 150.1+44.5 152.1+45.2 147.6+43.7 0.453
Hbalc (%) 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) 46.9111.8 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 5.84£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) 38.319.9 43.948.7 30.8t5.4  0.000
CHEST (kg) 28.0+9.3 33.917.6 20.2+4.1  0.000
PRESS (kg) 150.7+32.3 166.94+28.5 129.14+23.2 0.000
LEXT (kg) 29.0+8.8 33.1+8.9 23.5+4.9  0.000
VO,max (ml/Kg/min) 17.7+£9.5 21.748.5 12.748.2 0.000

Table 1 Baseline characteristics of the subjectshatiype 2 diabetes.

Results are mean + S[3tatistical significance was considered at p<0.05

Table 1: MUSC MASS = muscle mass; LAT = Lat Machi#sevalue; CHEST = Chest press test value;
PRESS = leg press test value; LEXT = leg extenssivalue; V@max = maximum rate of Oxygen (02)
consumption.
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Table 2 Anthropometric, biochemical, clinical andrength parameters in the total sample before (T@fter 3
months (T1) of structured physical exercise andab years follow-up visit (T2).
Results are mean + S[3tatistical significance was considered at p<0.05.

Characteristics n:TZOZZ n:A2122 P
Uricemia (mg/dl) 5.5+1.3 0.1+0.8 0.2
Fat mass (%) 35.1+8.6 -1.743.1 <0.0001
Fat mass (kg) 33.61£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) 38.319.9 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) 29.048.8  15.0+10.7 <0.0001

VO,max (ml/Kg/min) 17.69+9.5 7.53#5.6 <0.0001

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

g TO Al A2 p Post hoc
Characteristics =222 n=222  n=149
Blood glucose (mg/dl) 150.1+445 -15.0+42.0 -158®& <0.0001 T1,T2vsTO
T1,T2vs TO
Hbalc (%) 7.5+1.3 -0.6£1.1  -0.5+1.3 <0.0001 T2 vs T1
T2vs TO
Total cholesterol (mg/dl)  190.1+37.4  -2.5+29.0 @R1.3 0.004 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 -2.94855 05
Triglycerides (mg/dl) 174.6+135.5 -24.4+87.2 -11.7£79.3 0.002 T1lvsTO

SBP (mmhg) 140.3£16.0  -8.6+15.6 -12.5+16.80.0001 T1,T2vsTO
T1,T2vs TO
DBP (mmhg) 82.8+8.9 -5.319.8  -8.7+12.1 <0.0001 T2 vs T1
Body mass (kg) 91.1+18.1 -2.518.0 -2.3+3.5<0.0001 T1,T2vsTO
BMI (kg/m?) 32.0+5.5 -0.9+2.50 -0.6¥1.5 <0.0001 T1,T2vsTO
WC (cm) 109.5+13.0 -3.2+4.7 -3.4+6.5 <0.0001 T1lvsTO
DDD-hyper 1.9+1.8 -0.1+0.8 -0.2+1.0 <0.0001 T1vsTO
. T1lvsTO
DDD-glic 1.1+1.0 -0.1+0.3 -0.1+0.5 0.001 T2 vs TO

Table 2/b SBP = Systolic blood pressure; DBP = Diastoliobtl pressure; WC = waist circumference; DDD hyper
=Defined Daily Doses for antihypertensive drugs; Dilic= Defined Daily Doses for hypoglycaemic drugs
Between-group comparisons are reported in the ¢attmn of table 1/a. Significant differences arerttollowed by
post hoc results (e.g., TO vs. T1,T2 means thatgf® is different from groups T1-T2).
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Table 3/aTable 3/a. Baseline parameters and changes in Gred, 2 and 3.
Results are mean +SD. Statistical significance we@ssidered at p<0.05.

- GROUP 2 GROUP 3
Characteristic GROUP 1 M oder ate metaboli Inad te metaboli
S Good metabolic control oderatem olic nadequate metanolic
control control
TO Al TO Al TO Al

n=78 n=78 P n=70 n=70 P n=74 n=74 P
Uricemia 0.6 0.7 0.0

(mg/d) 5.6+1.1 -0.0+0.8 4 5.7t1.4 -0.0+0.9 9 5.2+1.3 0.2 £0.8 6
Fat mass (%) 35.5¢8.6 -1.8+3.3 0(.)0 33.8+9.0 -1.3+2.5 0(')0 35.9+8.20 'é‘%i 0(')0
0.0 0.0 0.0

Fat mass (kg) 32.4+11.0 -2.0+3.5 0 31.6+12.7 -2.4+4.9 0 33.9+11.7 -2.9%4.3 0
Fatfree mass 58.1:120 .05 07 5561119 04s48 °° 589:129 03:34 04

(kg) 3 9 0 0
Musc mass (kg) 55.2+11.5 +0320 045 56.2 £10.8 -0.2 +2.2 0é4 55.8 £12.5 0.5+3.7 Oéz
LAT (kg) 35.9+7.3  9.5454 0(')0 425+11.3 9.0+10.8 0(')0 37.949.7 10'516' 0(')0
CHEST (kg)  25.616.6 9.3t5.4 060 32.3+11.4 10'6;*10' 0(')0 27.2 +9.05 12'3?*5' 0(')0
145.8+27. 33.8 0.0 151.9432. 44.6451. 0.0 141.7+32. 53.5 0.0

PRESS (kg) 6 +20.6 0 3 9 0 6 +35.5 0
12.1+6. 0.0 15.6+14. 0.0 17.9 0.0

LEXT(kg) 26.3+7.8 ; o 209%111 - A R )

MUSC MASS = muscle mass; LAT = Lat Machine testeaLHEST = Chest press test value; PRESS = legspest
value; LEXT = leg extension test value; Between-group comparisons are reported in the last
column of table 1/a. Significant differences areeh followed by post hoc results (e.g., TO vs. Tlii@ans that
group TO is different from groups T1-T2).

Table 3/bTable 3. Baseline parameters and changes in Groip& and 3Results are mean +SD. p < 0.05 vs.
basal.

GROUP 1 GROUP 2 GROUP 3
Good metabolic control Moderate metabolic control Inadequate metabolic control

TO Al A2 p Pos TO Al A2 p Pos TO Al A2 p Pos

n=7 n=7 n=5 t n=7 n=7 n=4 t n=7 n=7 n=4 t
8 8 0 hoc 0 0 9 hoc 4 4 3 hoc

Blood 12 63 -11 142 40, 40 T1 187, Lo, 43 I
.6 .0 0.0 29.0 0.0 T2

glucose 129 i +24. 0.1 +30 2 +33 1 S 2 +60 7 0 vs
(mg/dl) 5 188. 8 8 0 iiz 2 TO 41 8 i?lS T0
alc : o . . ' ’ P . . -1. = . '
Hbal 5’04 801 0.3 0.0 Trlz ZOS 804 802 0.0 s 9.0 1.3 316 0.0 -.Il—.lz

@ T 206 0 oo R 0 I #1500

4 4 e VS 3 7 8 T0 - 5 VS
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Total 191
cholester .7
ol +39
(mg/dl) 2
chl-(ljll::;ter 348
+11
ol 9
(mg/dl) ’
LDL 115
cholester .6
ol +34
(mg/dl) .9
Triglycer 154
ides )
(mg/di) *%0
142
SBP 2
(mmhg) +16
4
83.
DBP 5
(mmhg) 7.
9
90.
Body 1
mass (kg) *15
3
30.
BMI 9
(kg/n?) 15.
1
108
WC (cm) o
+10
.6
DDD- 312
hyper 8
1.0
PDD- L,
glic 9

4.7
+27

-2.3
+7.

-1.3
+26

-7.9
+48

10.
6
+16
&

-6.9
19.
9

-3.2
+12
.6

-1.1
3.
9

-3.3
4.
8

-0.4
+0.
3

-0.1
+0.
2

-4.7
+36.

0.04
9.4

6.9
+120

-7.5
+88

13.5
+16.
7

11.2
+12.
3

-2.2
+2.6

-0.7
+1.6

-4.1
5.9

-0.1
+0.7

-0.1
+0.4

0.6

0.1

0.7

0.6

0.0

0.0

0.0

0.0

0.0

0.2

0.0
1

TO,
T2
'S
T1

T1
'S
TO

183
+36
48.

+13

108

+28

144

67

141
.6
*16
.0
82.
2
*7.
7
91.
&
17
.6
31.
5
15.
6
109
2
14
.6
17
*1.
9

1.0
+0.
7

-2.8
29

-0.4
+7.

0.4
25

14.

56

-8.2
*15

-4.8
*10

-3.7
+4.
6

-0.3
+1.
3

-0.1
+0.
2

24.

+57

+16

-6.6
+10

-3.8
+6.
3

-0.3
+1.
5

-0.1
+0.
3

0.0

0.0

0.0

0.0

0.0

0.0

0.1
94

0.0
2

T2
'S
TO,
T1

182.

+36.

43.9
+11.

100.

+30.

192.

125

142.

*14.

82.0
*11.

91.4
*19.

31.9
5.1

109
+13.
4

18
1.7

13
1.1

0.0
+29.

0.6
+9.6

6.2
+25.

514
+128

-6.8
+14.

-4.2
+9.0

-2.3
+3.7

-0.8
+1.3

-2.6
+4.7

-0.1
0.4

-0.1
+0.3

19.

56

3.8
25

-3.9
+32

31.

81

10.

17

-8.6
*13

-2.2
+7.
3

-0.1
+0.
6

-0.1
+0.
6

0.1
6

TO

T2
VS
T1

T2
Vs
T1

SBP = Systolic blood pressure; DBP = Diastolic ldgaressure; WC = waist circumference; DDD hyper efided
Daily Doses for antihypertensive drugs; DDD-gliefined Daily Doses for hypoglycaemic drugs.
Between-group comparisons are reported in the lesiumn of table 2/a. Significant differences aregh followed
by post hoc results (e.g., TO vs. T1,T2 means gratup TO 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



