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Objective: To investigate the influence of combined exercise training on indices of

obesity, diabetes and cardiovascular risk in type 2 diabetes patients.

Design: A double-blind randomized controlled trial with patients receiving either

combination (COM), endurance (END) or no training (C).

Setting: Sint-Jozef hospital (Belgium), general practice (Holland).

Subjects: Forty-six type 2 diabetes patients (17 female, 29 male).

Interventions: COM versus END and C. Patients exercised for three months, three

times a week for 1 hour.

Main measures: Six-minute walk test (6MWT), peak Vo2, strength in upper and

lower limbs, sit-to-stand, height, weight, body mass index, fat mass, glycosylated

haemoglobin (HbA1c), glycaemia, triglycerides, high-density lipoprotein (HDL), total

cholesterol and quality of life (General Health Survey Short Form (SF-36)).

Results: COM had significant better results on sit-to-stand (P50.05), 6MWT

(P50.01), strength in upper (P50.001) and lower limbs (P50.001) compared with C.

A different evolution among COM and C was found for HbA1c (P50.05) and

cholesterol (P50.01), both decreased in COM and increased in C. HDL increased in

COM and decreased in C (P50.01). END had significant higher results on the 6MWT

(P50.01) compared with C. Compared with END, COM had significantly higher

results on strength in upper (P50.01) and lower limbs (P50.01). The evolution of

SF-36 items was not significantly different between the three groups.

Conclusion: In diabetes type 2 patients, COM had significant better effects on

indices of physical condition, diabetes and cardiovascular risk compared with C.

Compared with END, COM gave a tendency towards better results, however more

research with a larger number of participants is needed.

Introduction

Chronic hyperglycaemia is strongly associated
with long-term complications, such as cardiomyo-
pathy, micro- and macroangiopathies and neuro-
pathy.1 It thus has an important influence on
general morbidity and mortality. Abdominal
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obesity is one of the most important predisposing
factors in the development of insulin resistance,
hyperinsulinaemia, hyperglycaemia, dyslipidaemia
and arterial hypertension.2,3 Together with
specific medication, a well-balanced diet and phy-
sical exercise are keystones in diabetes therapy.4

Several studies have investigated the effect of
exercise in type 2 diabetes patients. The majority of
these studies have used aerobic (endurance)
exercises in the training protocol. These studies
showed significant reductions in indices of obesity
(reduction in body mass index (BMI), total fat
mass, sum of skin fold measurements, waist and/or
waist-to-hip ratio),5–8 improved cardiovascular risk
profile (increase of high-density lipoprotein/
low-density lipoprotein (HDL/LDL) ratio,
normalization of lipid profile and a main
reduction of systolic and diastolic arterial blood pres-
sure),9 increase of the (sub)maximal aerobic exercise
capacity,7,9 a significant decrease of glycaemia7 and
status quo9,10 or significant increase of insulin sensi-
tivity, insulin secretion and/or glycosylated haem-
oglobin (HbA1c) concentration.5,11–15

Besides endurance training, segmental strength
training of the major muscle groups is used in
the management of type 2 diabetes. This kind of
training results in an improvement of the indices
of obesity, cardiovascular risk profile and insulin
sensitivity and self-reported glycaemia and/or
HbA1c concentration.14–19 Moreover, strength
training induces a conservation or even an increase
in the fat-free mass in combination with an
increased muscle strength in the trained muscle
groups.16,20–22 As a result, the ACSM (American
College of Sports Medicine) has recommended
strength training as part of the exercise
programme in an elderly population or in patients
with a poor physical condition with a tendency
towards sarcopenia, low functionality, increased
adiposity and insulin resistance.13 Moreover,
strength training is in some cases more feasible
in type 2 diabetes patients.13

Recently some studies have described the
effects of a combined endurance and strength
training. These studies show a positive effect of
combination training on body composition
(BMI, fat mass, waist or waist to hip),23–26 a
decrease of cardiovascular risk,23,24,27 an improve-
ment of strength, muscle endurance and exercise
capacity and an increase or status quo of insulin

sensitivity, glucose tolerance, glycaemia and
HbA1c concentration.23–27

To our knowledge, only one study28 compared
combined exercise with endurance training.
Combined training seemed to be most effective
in improving insulin sensitivity and these improve-
ments were associated with changes in muscle
characteristics caused by strength training.
In this study muscle characteristics were expressed
as the cross-sectional area of muscle and
were separated into the cross-sectional areas of
low-density muscle or normal-density muscle.
In contrast to our study, only postmenopausal
women with diabetes type 2 were included.
Moreover, HDL was not measured in these
women. The effects of different modes of exercise
training on measures of glucose control and other
risk factors for complication of diabetes were
also meta-analysed by Snowling and Hopkins.29

The results showed that all forms of exercise train-
ing that were examined produce small benefits in
HbA1c, and that combined training was generally
superior to aerobic and resistance training.

The aim of the current study was to assess the
effects of combination and endurance training in
well-controlled diabetes type 2 patients, because
we found only one study about combination train-
ing in this subpopulation.24

In the literature, few data are available on the
influence of exercise training on quality of life
scores in this population. Allbright et al.27

showed an amelioration of the quality of life
scores after combined exercise training in type 2
diabetes patients. Tessier et al.10 observed no
significant change in regard to the quality of life
assessment after a 16-week training programme.

Therefore, in this study we investigate the
influence of combined endurance and strength
training on different indices of obesity, diabetes
and cardiovascular risk and quality of life in
type 2 diabetes patients compared to endurance
and no training.

Materials and methods

Participants
Sixty-five type 2 diabetes patients aged between 35

and 65, with HbA1c of 6.5% or above were assessed
for eligibility. They were medical outpatients.
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Of these, 11 were unwilling to participate. During
the experimental period 8 patients dropped
out (2 in the combination group, 1 in the endur-
ance group and 5 in the control group) due to
non-compliance, illness and lost to follow-up.
So, 29 males and 17 females with stable
type 2 diabetes, all free of exercise-
limiting co-morbidities, such as cerebrovascular
disease, musculoskeletal impairment or vascular
disease of the lower extremities from two centres
(Sas-Van-Gent, General Practice, Holland; AZ
Sint-Jozef, Bornem, Belgium) were enrolled in
a 40-session rehabilitation programme (three
sessions each week) (Figure 1).

Twenty-two patients were treated with oral
medication, 12 with insulin injections and two
with combination therapy (insulin injection and
oral medication). The characteristics of the
groups are shown in Table 1.

Randomization and blinding procedures
The randomization was performed using envel-

opes. Before commencing the first training, each
patient had to choose a randomization envelope.

The message inside stated that they were in group
1 (combined exercise training), 2 (endurance train-
ing) or 3 (control group).

The measurements were done by masked assessors.
They examined the participants without being aware
of the programme followed by each individual.

Exercise programme
Combined exercise training

Each training session included the following:
Cardiovascular warming up with inclusion of

Combination 
group n = 19 

Endurance group
n = 19  

Control group
n = 16  

Drop out 
n = 2 
(illness) 

Outcome data 
n = 17 

Drop out
n = 1 
(illness) 

Outcome data 
n = 18 

Drop out
n = 5  
(lost for 
follow-up)  

Outcome data 
n = 11 

Total number of patients registered: n = 54

Unwilling to participate: n = 11

Assessed for eligibility: n = 65

Figure 1 Participants’ flow diagram.

Table 1 Basic characteristics of the combination,
endurance and control group

Combination
group

Endurance
group

Control
group

Number (n) 17 18 11
Gender male/female 7/10 16/2 6/5
Age (years) 55.8 (9.66) 52.2 (8.26) 57.5 (8.69)
Medication

(diet only/oral/
insulin/combination/
missing) (n)

0/7/3/3/4 0/10/2/4/2 1/6/1/2/1

Data are n or means�SD.
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stretching of the main muscle groups (10minutes),
circuit training (50minutes): walking or jogging
(10minutes), elbow flexion and extension
(10minutes), cycling (10minutes), knee flexion
and extension (10minutes), stepping (10minutes),
cooling down (general relaxation and stretching of
the trained muscle groups).
Endurance training involved indivually pre-

scribed exercise starting at 60% of heart rate
reserve calculated from peak HR, which increased
up to 85%, using treadmills, stationary bicycles
and steppers. During the training sessions, heart
rates were monitored by Polar Heart Watches
(Polar, Lake Success, NY, USA). Strength
exercises were performed using stack weight
equipment. Intensity of strength training was
calculated from one repetitive maximum (1RM)
values. The starting level was 60% of 1RM,
which increased up to 85% (Table 2). Each
muscle group was trained in three sets of 10–15
repetitions. Between two sets a resting period of
60 seconds was allowed.

Endurance training
The endurance training protocol was compar-

able with the combined exercise training in terms
of volume, frequency and intensity. However,
the strength components were substituted by
additional endurance components, namely tread-
mill walking (or jogging) and cycling.

Control group
The control group continued with their normal

daily activities during the three months of research
without additional guided physical activities.

The training sessions were organized in the phy-
siotherapy ward of the hospital and general practice
and supervised by experienced physiotherapists.

Measurements
Before and after the training period the

following measurements were performed:

Peak oxygen consumption (peak Vo2)
Patients were tested on a computer-driven

cyclo-ergometer (Marquette Case, Marquette
Electronics, Milwaukee, WI, USA) using a gra-
dual protocol starting at 30W with gradual
increase of 15W every minute. Twelve-lead ECG
and heart rate were recorded continuously during
the test, whereas blood pressure was measured
with a manual sphygmomanometer every 2min-
utes. Subjects were encouraged to exercise to the
self-determined limits of their functional capacities
or until the physician stopped the test because of
severe adverse events, such as increasing chest
pain, dizziness, potentially life-threatening
arrhythmias, significant ST-segment deviations,
marked systolic hypotension or hypertension.
Respiratory gas measurements were obtained by
using an Oxycon Pro spirometer (Jaeger–Viasys
Healthcare, Hoechberg, Germany). The oxygen
consumption (Vo2), carbon dioxide production
(Vco2), minute ventilation (VE), tidal volume,
respiratory rate and mixed expiratory carbon
dioxide concentration were measured continu-
ously with breath-by-breath analysis. Peak Vo2
was expressed as the highest attained Vo2 during
the final 30 seconds of exercise.

Table 2 Intensity of the progressive endurance training (calculated from the theoretical maximal heart rate or peak heart rate)
and of the resistance training (calculated from 1RM values)

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Weeks 9–12

Session 1 60 60 60 65 70 75 75 80 85
Session 2 60 65 65 70 75 80 80 80 85
Session 3 60 70 70 75 80 80 80 85 85

Concerning the strength exercises, in one training session three sets of 10–15 repetitions were performed for each muscle
group. The values shown in the table are percentages of 1RM.
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Six-minute walk test (6MWT)
All patients performed a standardized, self-

paced 6MWT in a 20-m long corridor at the two
test moments. Before the 6MWT, patients were
instructed to cover as much distance as possible
within 6minutes without running. Patients were
allowed to stop at every moment of the test, but
were encouraged to restart as soon as possible.
During the test, patients were instructed and
encouraged with standardized comments and
encouragements. Covered distance after 6minutes
was measured to the nearest 1m.

Muscular strength
1RM was determined with the indirect Holten

method30 using commercial available strength
training equipment.

A physiotherapist defined for each patient a test
weight so that patients would not be able to exceed
25 repetitions. From the achieved number of repeti-
tions the 1RM was calculated using the Holten dia-
gram. The Holten diagram relates the number of
repetitions to the percentage of maximum strength.

Functional sit-to-stand test (STS)
Each patient stood in front of an armless chair

and was asked to take a seated position followed
by a standing position as many times as possible
within 30 seconds. The number of completed stands
(up–down) is the participant’s score. This assessment
is highly correlated with 1RM measurements and has
a high test–retest reliability.31,32

Anthropometric variables
Body Mass Index or BMI (weight/height2) and

waist were determined using an digital balance, a
stadiometer and a measuring tape.

Body composition
Body composition was assessed by bio-

impedance (Bodystat 1500 MDD; Bodystat Ltd,
Douglas, Isle of Man, UK). Patients were
in supine position for at least 5minutes. Surface
electrodes were attached to the lower part (1/3)
of the right tibia respectively the upper part

(1/3) of the right forearm. Fat percentage was cal-
culated using the formula of Wabitsch.33

Blood tests
After taking blood samples (after night fasting)

the following parameters were evaluated: HbA1c
was determined by high-pressure liquid chromato-
graphy (HPLC) (Pierce Chemical Co., Rockford,
IL, USA), glucose (Gluco-quant glucose/HK hex-
okinase; Roche Diagnostics, Basel, Switzerland),
HDL-C (PEG þ cholesterol oxidase; Roche
Diagnostics), tryglicerides (glycerol phosphate-
PAP; Roche Diagnostics), total cholesterol
(cholesterol oxidase-PAP; Roche Diagnostics).

Quality of life (SF-36)
The General Health Survey Short Form (SF-36)

measures perceived health in the areas of physical
functioning, role-physical, bodily pain, general
health, vitality, social functioning, role-emotional
andmental health, with higher scores (range 0–100)
reflecting better perceived health. The Dutch
version of the SF-36 was used in this study.34

Statistics
Continuous data are expressed as mean

(standard deviation). Data were analysed with
a commercially available statistical software
programme (SPSS 12.0, SPSS Inc, Chicago, IL,
USA). To compare baseline values between the
experimental groups univariate ANOVA, post
hoc Bonferroni was used. A repeated measure
ANOVA post hoc Bonferroni was also used to
evaluate the interaction effects (time� group).
Significance was defined as P50.05, while statis-
tical tendency was defined as 0.14P40.05.

Results

Baseline characteristics
Table 3 shows baseline characteristics of the

three experimental groups. In general all groups
were well matched except for weight (P50.05)
and waist circumference (P50.05).
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Programme compliance and adverse effects
All participants performed minimal 34, maxi-

mal 40 training sessions within the three months.
Adverse events depending on the exercise pro-
gramme were very rare and mild. In the general
practice (Holland) we had to interrupt the training
only twice because of training-induced hypoglycae-
mia. In Sint-Jozef hospital (Bornem) no adverse
effects were experienced. No one was injured by
the training programme.

Differences in evolution between the three
experimental groups (Table 3)
Body composition
No significant difference in evolution in weight,

waist, BMI and fat mass was noticed between the
three experimental groups.

Indices of diabetes
HbA1c concentration decreased in the combina-

tion group while it increased in the control group
(P50.05). As in the combination programme,
HbA1c decreased with endurance training, but
the difference between endurance training and no
training was not significant. We did not find
any significant difference in the evolution of the
glycaemia between the groups.

Physical performance
The increase in overall strength of the upper and

lower limbs was significantly higher in the combi-
nation group compared with the control group
(upper limb P50.001; lower limb P50.001) and
with the endurance group (upper limb P50.01;

Table 3 Indices of obesity, physical capacity, diabetes, cardiovascular risk and quality of life at baseline and after three
months in the different experimental groups

Combination group (n¼17) Endurance group (n¼ 18) Control group (n¼ 11)

Baseline After
intervention

Baseline After
intervention

Baseline After 3
months

Height (cm) 170.7 (9.5) 170.7 (9.5) 176.11 (9.3) 176.11 (9.3) 169.27 (7.6) 169.27 (7.6)
Weight (kg) 84.1 (10.80) 83.1 (10.37) 96.3 (16.65) 95.7 (17.47) 87.0 (11.33) 86.7 (11.69)
Waist (cm) 101.3 (8.09) 99.9 (7.56) 111.2 (9.95) 109.9 (11.97) 108.1 (10.36) 107.3 (10.55)
BMI (kg/m2) 28.9 (2.84) 28.5 (2.85) 30.9 (4.03) 30.6 (4.39) 30.4 (4.32) 30.3 (4.34)
FM (kg) 20.7 (7.97) 20.7 (8.09) 29.0 (12.17) 28.7 (10.87) 23.3 (9.41) 22.8 (9.42)
Peak Vo2 (L/min) 1.7 (0.38) 1.8 (0.39) 2.3 (0.25) 2.5 (0.53) 2.5 (9.41) 2.6 (0.76)
6MWT (m) 539.8 (61.26) 594.2 (60.25)** 538.1 (76.32) 583.4 (61.48)xx 528.9 (88.36) 521.3 (86.27)
Sit-to-stand
(number/30 seconds)

14.2 (2.59) 16.8 (2.30)* 13.4 (2.73) 15.3 (4.41) 13.1 (2.17) 12.8 (1.72)

Strength upper limb (kg) 45.06 (20.03) 56.3 (24.63)***,## 60.3 (13.70) 60.0 (16.46) 55.7 (22.02) 51.4 (19.16)
Strength lower limb (kg) 56.7 (30.31) 72.6 (29.63)***,### 64.5 (14.80) 65.3 (17.97) 62.5 (14.18) 58.0 (12.6)
Glycaemia (mmol/L) 8.1 (1.96) 6.6 (1.11) 9.7 (2.67) 8.5 (3.26) 8.3 (2.72) 8.3 (1.72)
HbA1c (%) 7.4 (1.45) 6.9 (1.20) * 7.4 (1.70) 7.0 (1.61) 6.7 (0.97) 7.0 (0.88)
HDL (mmol/L) 1.26 (0.29) 1.33 (0.29) 1.09 (0.34) 1.11 (0.30) 1.34 (0.25) 1.25 (0.26)
Cholesterol (mmol/L) 5.0 (0.67) 4.6 (0.67)** 4.8 (0.91) 4.8 (1.08) 4.7 (1.01) 5.0 (1.18)
Triglycerides (mmol/L) 1.46 (0.48) 1.2 (0.46) 2.0 (0.98) 1.8 (1.32) 2.0 (1.08) 1.9 (0.90)
Physical functioning 71.5 (22.13) 66.8 (30.62) 57.8 (29.83) 66.8 (27.50) 75.0 (27.92) 60.0 (36.13)
Role-physical 79.7 (34.42) 67.6 (43.99) 64.1 (39.76) 73.3 (34.68) 61.4 (46.59) 65.9 (39.17)
Bodily pain 76.5 (24.01) 76.0 (22.94) 67.7 (29.21) 68.4 (35.26) 68.1 (20.13) 85.3 (13.25)
General health 51.3 (17.46) 57.1 (22.50) 51.1 (20.11) 52.9 (15.78) 66.5 (16.68) 63.5 (15.64)
Vitality 55.0 (22.78) 25.3 (12.56) 53.7 (24.01) 24.3 (11.24) 67.5 (15.14) 21.4 (14.85)
Social functioning 76.5 (24.56) 67.6 (23.82) 72.7 (24.67) 84.17 (21.89) 79.5 (18.77) 80.7 (17.11)
Role-emotional 64.7 (46.35) 68.6 (39.91) 68.8 (39.38) 93.3 (18.69) 63.6 (50.45) 81.8 (31.14)
Mental health 67.1 (18.30) 61.6 (17.44) 68.5 (22.87) 73.3 (18.50) 75.3 (16.76) 68.7 (17.11)

Data are means�SE.
*P50.05, **P50.01, ***P50.001 control versus combination; ##P50.01, ###P50.001 combination versus endurance;
xxP50.01 control versus endurance.
BMI, body mass index; 6MWT, six-minute walk test; HDL, high-density lipoprotein; upper (lower) limb strength value is the
total sum of the upper (lower) limb, calculated from the individual muscle 1RM scores.
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lower limb P50.001). In both training groups
covered 6MWT distance was increased, while a
slight decrease was noticed in the control group
(P50.01). After training, patients in the combina-
tion group completed more sit-to-stands than the
controls did (P50.05). Peak Vo2 did not change
significantly in the three experimental groups.

Cardiovascular risk
Total cholesterol decreased significantly in the

combination group compared with the control
group (P50.01). The evolution in the endurance
group was not significantly different from the
control group. HDL increased in the combination
group compared with the control group (P50.01).
The increase in the endurance group was not
significantly different from the decrease in the
control group. Training had no significant effect
on triglycerides in both training groups.

Perceived health
In global the evolution of quality of life was not

different amongst the three groups.

Discussion

In our study we compared the effects of combina-
tion training and endurance training on indices of
obesity, diabetes and cardiovascular risk.

Indices of obesity
No significant difference in evolution in weight,

waist, BMI and fat mass was noticed between the
three experimental groups. Other studies found
only minor23–26 or no7 effects on these parameters.
Also, due to the fact that a relative low number of
participants were included, statistical significance
could not be achieved.

Indices of diabetes
As in the literature,23–26 we found a significant

decrease of HbA1c and a positive tendency
concerning glycaemia, when combination training

is compared with no training. A possible
explanation for these results can be found in the
fact that training can decrease the intramyocytic
lipid concentration and increases the fatty acid
oxidation capacity.35 In the combination group
more muscles (upper and lower limbs) were
trained than in the endurance group (only lower
limb). Because in the combination programme
larger muscle mass was involved, it is possible
that the total intramyocytic fat content decreases
and/or that the fatty acid oxidation capacity
increases more by combination than endurance
training, resulting in an increased glucose uptake
after combination training.

Physical performance
In type 2 diabetes patients the effect of

combined exercise training is not as extensively
investigated as endurance training. However, our
aerobic capacity and strength data are comparable
with the few data from the literature.25,26,28

Muscle strength in both upper and lower
limbs (1RM) increased only significantly in the
combination group.

After the training programme, the sit-to-stand
improved in the two intervention groups, but only
the combination group could be differentiated in
a significant manner from the control group.
This finding is in line with the larger increase
in lower limb strength that was found in the
combination group compared with the endurance
group. The literature also confirms that quadri-
ceps strength is the most important variable in
explaining the variance in sit-to-stand results.36

The distance covered by the patients in the
6MWT was significantly higher after both combi-
nation and endurance training. In contrast, the
total distance walked by the patients in the control
group even decreased. The 6MWT is a useful mea-
sure of functional capacity, targeted at people with
at least moderate impairment. It is also used for
measuring the response to therapeutic interven-
tions.37 BMI, peak Vo2 and quadriceps muscle
strength are important predictors of walking dis-
tance which can explain that both combination
and endurance training showed improved
6MWT scores.38
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Cardiovascular risk
The literature describes a decrease of cardiovas-

cular risk by combination training.24,25,27 This was
confirmed by our results which showed an increase
of HDL and a decrease of total cholesterol in
the combination group versus less evolution in
the endurance group and a decrease of HDL and
increase of cholesterol in the control group.
As stated above, a possible explanation can be
found in the fact that in combination training a
larger muscle mass was involved, possibly result-
ing in a greater decrease of intramyocytic fat
content and/or a greater increase of fatty acid
oxidation capacity compared with the endurance
and control groups. These favourable effects may
have been responsible for an increased clearance
of lipids from the blood.

Perceived health
Comparing combination, endurance and no

training, perceived health scores obtained by the
SF-36 questionnaire did not change throughout
the programme. This finding is in line with the
results of Tessier et al. and Holton et al.10,39

Limitations
This is one of only a few studies that have

compared combined and endurance training,
besides a control group. We investigated the influ-
ence of combination training on indices of obesity,
diabetes and cardiovascular risk. However, some
limitations to our study should be considered.
A first weakness of this study is the relative

small number of participants. For a power of
80% (alpha¼ 0.05), at least 50 patients are
needed to draw firm conclusions. Unfortunately,
many patients could not be motivated to join a
training programme. In addition, the inclusion
criteria were narrow. Because of the low power
of the study, statistical significance was not
reached for the difference in evolution in HbA1c
and HDL in the combination group versus
the endurance group. Nevertheless, we want
to emphasize this clinically relevant surplus value
of combination training.
Second, it is remarkable that the results in

endurance training hardly exceed those obtained

in the control group. Perhaps the underlying
condition is a selection bias because patients in
the control group in fact wanted to participate
in the intervention programme, and because
they were not selected for participation, they
presumably were motivated to increase their
daily physical activities at that time.

Third, in this study the food intake of the
participants was not recorded. On the other
hand, every patient was seen regularly by a
dietician. However, the results about evolution in
weight and BMI should be treated with caution.

Finally, consequent on the random selection,
there was a difference in the male/female ratios
in the groups. In the literature, it is not yet clear
whether gender may affect the outcomes of a
training programme.29

Conclusion

In diabetes type 2 patients, combined exercise
had significant better effects on indices of physical
condition, diabetes and cardiovascular risk com-
pared with the control. Compared with endurance
training, combined exercise gave a tendency
towards better results, however more research
with a larger number of participants is needed.

Clinical messages

� Three months of combination training
(strength þ endurance) has a favourable
effect on cholesterol, HDL, HbA1c and phy-
sical fitness (6-minute walk test, sit-to-stand
test, strength upper and lower limbs) in type 2
diabetes patients compared with no training.

� Three months of combination training has a
positive effect on physical fitness in type 2
diabetes patients compared with endurance
training by increasing the strength of the
upper and lower limbs.

� Three months of combination training has
a tendency towards a positive effect on
HDL and HbA1c in diabetes type 2 patients
compared with endurance training, but a
larger number of participants are needed to
prove significance.
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