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Abstract Go to:

Purpose:

Increasing obesity prevalence rates in the general population are reflected in patients with type 2 diabetes. Health-
related quality of life (HRQoL) is negatively affected in patients who arc overweight or have diabetes, but
physical activity (PA) is proven to have positive side effects on the perceived quality of life. Little is known about
the relationship of PA with obesity, diabetes, and IIRQoL. Therefore, the objective of the present study was to
examine the relationship between HRQoL and PA in type 2 diabetics in association with the severity of
overweight.

Methods:

This was a cross-sectional multicenter cohort study involving 370 outpatients with type 2 diabetes. Participants
completed the SF-36 Health Survey (SF-36®) and the Freiburger Questionnaire for Physical Activity (FFkA).
Endurance capacity was tested with a 2 km walking test. i-tests, analysis of vatiance, Pearson’s correlation test,
and multiple regression analyses were performed.

Results;

HRQoL is negatively affected by body mass index (BMI). The results show that patients with type 2 diabetes and
grade II obesity (BMI > 35) have a lower HRQoL than overweight patients (BMI 25-29.99) and patients with
grade I obesity (BMI 30-35). HRQoL decreases with decreasing PA in all dimensions of the 8F-36. PA remains a
significant predictor of physical composite summary (B = 0.09; § =0.11; P <0.05), physical function (B = 0.10;
B =0.13; P <0.01), mental composite summary (B = 0.13; p = 0.20; P <0.001), vitality (B =0.15;  =0.24; P <
0.001), and psychological well-being (B = 0.11; f = 0.18; P < 0.01) when controlling for age, sex, and BMI.

Conclusion:

Because of the strong association between being overweight/obese and several risk factors for morbidity and
mortality, reversing the obesity epidemic is an urgent priority. Based upon the results of this study and the
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available evidence of the efficacy of PA for preventing and treating those who are overweight or obese, health
care professionals should continue to stress the importance of PA as a treatment option.

Keywords: diabetes mellitus type 2, health-related quality of life, obesity, physical activity

Introduction Go to;

Being overweight or obese has become a major global health problem over the past several years and will be an
enormous economic burden in the future. Their prevalence has grown rapidly in all age groups.1 In Germany,
60% of adult males and 43% of females are overweight, and approximately one out of four of these adults is
obese. Furthermore, 20% of Germans over the age of 60 have an unhealthy weight condition (body mass index
[BMI] >30).2

Additionally, there is a strong epidemiological link between obesity and type 2 diabetes.3,4 Ford et al5 found that
weight gain over a 10-year period is strongly associated with an increased risk for type 2 diabetes. Mokdad et al6
conducted a large telephone survey in the United States and found that both overweight and obesity were
significantly associated with diabetes and several other important health risk factors such as high blood pressure,
high cholesterol levels, asthma, arthritis, and fair or poor health status. Overall, the role of obesity in the
pathogenesis of non-insulin-dependent diabetes has long been recognized.5 Increasing obesity prevalence rates in
the general population are reflected in patients with type 2 diabetes. The International Diabetes Federation
estimates that the number of people suffering from type 2 diabetes globally will increase from 285 million to 438
million over the next 20 years.7

Quality of life is a scientifically proven indicator of the quality of health experienced by a patient.8,9 Type 2
diabetes can have a clinically significant impact on the health-related quality of life (HRQoL) of individuals who
are overweight or obese,8 and increased bodyweight can be an important predictor of HRQoL among people with
type 2 diabetes, 10 although these effects are known to be highly variable.11 Consequently, HTRQoL is emerging
as an important outcome in diabetes studies.12

Physical activity (PA) is fundamental for preventing and treating type 2 diabetes mellitus in addition to the use of
pharmacological and dietary approaches.13 Some studies have revealed a positive association between PA level
and HRQoL in diabetic patients,10,14—17 but others have not.18,19 Nicolucci et al17 concluded that the results
of previous trials investigating the impact of physical exercise on HRQoL in diabetic patients are inconsistent, but
the positive effects clearly outnumber the negative effects. Additionally, there is a positive association between
PA and the amount of medication required by a patient.20 Codogno et al21 determined that type 2 diabetics with
higher engagement in PA incur less healthcare expenditure for medication and medical consultations.

Overall, some evidence exists regarding the effectiveness of PA on HRQoL for type 2 diabetes. However, there is
a lack of studies on the extent to which being overweight or obese influences HRQoL for type 2 diabetes or on
the impact of PA on HRQoL for overweight or obese people suffering from type 2 diabetes.

In terms of target-oriented interventions, it is essential to reach people with special needs in tetms of “lived
health.”22 Particularly, with regard to allocating and optimizing health care from a patient-oriented, economical,
and efficient perspective, it is crucial to identify those at a high risk. Given this issue and demographic changes
showing an increasing prevalence of chronic diseases, cross-sectional studies are required to provide evidence on
multimorbidity and its impact on patients” HRQoL. Thus far, the issue of the severity of being overweight among
type 2 diabetics in association with PA has remained unexplored. Based on prior research, the author
hypothesized that, first, HRQoL changes relative to the severity of being overweight and, second, that active
participants report better HRQoL than inactive participants, regardless of the severity of their overweight.
Therefore, the objective of the present study was to examine the relationship between HRQoL and PA levels in
obese type 2 diabetics relative to the severity of overweight,

Go to:
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Methods

Design

This study was a cross-sectional analysis of data from 370 outpatients recruited from German Health Insurance
who met the following criteria: (1) diagnosed with type 2 diabetes (glycated haemoglobin A, > 7% based on the
American Diabetes Association guidelines23); (2) insulin-treated or orally medicated; and (3) BMI > 25,
Exclusion criteria were: (1) the presence of diabetes-related complications (eg, unstable and/or uncontrolled
cardiac disease, peripheral neuropathy or vascular disease, blindness); (2) dementia or an uncontrolled psychiatric
illness; and (3) inability to understand, read, and write German. In addition to personal data, BMI, HRQoL, PA
level, and endurance capacity were assessed. The study was approved by the Institutes of Exercise and Public
Health, University of Leipzig and Sport and Sport Science, University of Heidelberg, Germany.

Measurements and outcomes

HRQoL HRQoL was assessed using the SF-36 Health Survey (SF-36®) (German Version).24 HRQoL reflects a
continuum of the quality of health experienced by an individual and represents different domains, including
physical and mental dimensions as well as social and personal perceptions and expectations.9 The SF-36 is
considered well-constructed and valid and has adequate internal consistency reliability (0.81-0.88).10,25,26 The
36 items cover a range of categories, including physical function (phyfu); physical role function (role limitations
due to physical problems; phyro); bodily pain (pain); general health (genhe); vitality (vita); social function (sofu);
emotional role function (role limitations due to emotional problems; emro}; and psychological well-being
(psyc).10 Each category is scored separately from 0 to 100. Higher scores indicate better self-reported HRQoL.
Two summary scores exist, the physical composite summary (PCS; Z: [phyfu, phyro, pain, genhe]/4) and the
mental composite summary (MCS; X: [vita, sofi, emro, psyc)/4). In this study, the mean Cronbach’s alphas for
the PCS (0.88) and MCS (0.89) of the SF-36 confirm satisfactory reliability.

Physical fitness (endurance capacity) Endurance capacity was assessed by a 2 km walking test.27 The test sums
walking time in minutes, puise rate after 2 km, BMI, age, and sex into an algorithm to form a walk index (WI).
The values of this WI were rated using groups according to five performance categories: >130 (“very good”), 111
—130 (“good”), 90-110 (“medium”) 70-89 (“weak™), and <70 (“very weak”). This method enables a quick and
reliable estimation of the performance level.28

Physical activity The Freiburger Questionnaire for Physical Activity (FFkA) is a widely used and well-accepted
self-administered tool in Germany for measuring health-related PA among adults.29 The test collects data
through eight questions about basis and leisure time as well as sporting activities (what type, how long, and how
often). All data are indexed to one value and converted into kcal/week. The questionnaire can be used for active
and inactive adults aged 18-78. The test-retest reliability of the items varies fromr=0.35tor = 0.91.30
Cronbach’s alphas for the FFkA in the current study were 0.71 for basis activities, 0.71 for leisure activities, and
0.84 for sporting activities.

Formal consent

All eligible patients were provided with information about the aim and content of the study and gave written
consent before participating in the study.

Statistical analysis
All statistical analyses were performed using SPSS for Windows version 19.0 (IBM Corporation, Armonk, NY).

The characteristics of the participants, HRQoL scores, and PA levels were analyzed using descriptive statistics
(means + SD), The HRQoL, PA level, and endurance capacity (WI) of the participants were compared through
general demographic variables using a #-test and analysis of variance (ANOVA), Pearson’s correlation test was
used to explore bivariate relationships between HRQoL and BMI, WI, duration of diabetes, age, sex, and PA
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level. Multiple linear regression analyses were conducted by block to ascertain the determinants of HRQoL
among overweight and obese type 2 diabetics. The two composite summary scores of HRQoL, the PCS and the
MCS, and the subscales of physical function, vitality, and psychological well-being were chosen as outcome
variables. Predictor variables used for the models included age, sex, BMI, and PA. The demographic variables
were entered in the first block, BMI was entered in the second block, and PA was entered in the third block.

All results were subsequently checked for effect sizes.31 Because multiple comparisons were conducted, an
adjustment to the type I error rate was made to preserve the overall alpha level at 0.05.

Results Go to:

Sample characteristics

The participants’ mean age was 63.2 years (SD = 7.6, range 36-76), and 54.9% of the sample was female. The
average duration of known type 2 diabetes was 10.6 years (+6.6, 3-36). Based on the World Health Organization
classification of obesity,32 the study sample included 32.9% overweight (BMI = 25-29.99), 33.7% obese grade [
(BMI = 30-35), and 33.4% obese grade 11 (BMI > 35) subjects. Furthermore, 61.3% of the sample achieved the
minimally recommended activity level of 1.000 kcal per week (32.7% did not achieve this level, and 6% did not
answer all questions on the FFkA). To establish the level of 1.000 kcal, the author was guided by a review of
Warburton et al33 on the health benefits of PA.

On average, the sample was low in cardiovascular fitness and showed very poor endurance results. According to
criteria by Oja et al,28 77.7% were classified as “weak” or “very weak”, 11,1% reached a medium performance
level, and 11.2% proved to be “good” or “very good.”

Participants with a BMI of 25-30 (age: 66.2; SD = 5.5) were older than individuals with a BMI > 35 (age: 59.8;
SD = 8.7), which proved to be significantly different (P < 0.001; F = 22.780; n? = 0.120). In the group with BMI
> 35, there were significantly more men than in the two other BMI classes (P <0.01;F =5,045; 1% =0.028).
Significant negative correlations were found between BMI and sex (r = —0.097; P < 0.05) and between BMI and
age (r=-0.359; P <0.01),

Duration of diagnosis was associated with age (r = 0.182; P < 0.05) and with physical role function (r = —0.148, P
<{.05).

Univariate analyses

Comparison of HRQoL scales In different BMI classes Scores in all HRQoL domains decreased with increasing
bodyweight. The group with BMI > 35 showed the lowest mean values in all subscales of the SF-36 (Table 1).
Physical health worsened as BMI increased. The differences between the groups in the subscales of physical
function (2 < 0.001), physical role function (2 < 0.01), bodily pain (P < (.05}, general health (P < 0.05), vitality
(P <0.01), and social function (P < 0.05) reached statistical significance. The quality of life PCS (P <0.001, n2 =
0.088) and MCS (P < 0.01, n? = 0.040) were lowest in the group with obesity grade Il (BMI > 35) (Table 1). All
patients were under the mean scores of the German norm sample.24

Table 1 ~ 6(&@\0 “M% IODLBD’-

Mean values of the subscales of SF-36® separated into overweight (25
—28.99}, obese grade I (30-35), and obese grade IT (>35) (SF-36 scores
rated with 95% confidence intervals [CI])

Both physical and mental composite summaries of the SF-36 were negatively associated with BMI (PCS: r =
-0.334, P <0.01; MCS: r=-0.225, P <{.,01),

Comparison of PA level and endurance capacity People with obesity grade I had the weakest endurance capacity
(mean 34.9, SD = 69.9; 95% CI: 18.1-51.8), but the between-group differences (BMI) were not significant (P =
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Table 1

Mean values of the subscales of SF-36® separated into overweight (25-29.99), obese grade I (30-35), and

obese grade II (>35) (SF-36 scores rated with 95% confidence intervals [CI])

SF-36 Mean (95% CI) P F L]
BMI 25-29.99 BMI 30-35 BMI > 35

PCS 68.57 (64.44-72.71) 61.90 (57.85-65.96) 55.06 (30.62-59.50) <0.001 9.971 0.088
Physical function 75.72 (72.24-79.21) 64.53 (60.42-68.64) 57.38 (53.20-61.57) <0.001 21327 0.136
Physical role function 70.60 (62.87-78.32) 63.62(56.37-70.86) 51.59 (43.31-59.87) <0.01 5.982 0.053
Bodily pain 66.00 (61.33-70.67) 61.50 (56.56-66.44) 56,33 (50.77-61.89) <0.05 3.537 0.042
General health 59.16 (55.73-62.59) 55.27(52.23-58.30) 51.88 (48.20-55.55) <0.05 4498 0.046

MCS 73.59 (69.82-77.35) 66.51 (62.50-70.53) 65.03 (60.79-69.27) <0.01 4945 0.040
Vitality 58.48 (55.11-61.86) 52.69 (49.49-55.87) 49.36(45.77-5295) <0.01 7.168 0.066
Social function 82.00 (78.45-85.56) 76.56 (72.35-80.77) 74.68 (70.01-79.35) <0.05 3.226 0.031
Emotional role function  79.17 (71.87-86.46) 70.00(62.14-77.86) 67.71 (59.85-75.57) 0.093 2391 0.017
Psychological well-being  71.45 (68.28-74.63) 68.44 (65.01-71.87) 66.44 (62.61-70.26)} 0.135 2.010 0.016

Abbreviations: BMI, body mass index; MCS, mental composite summary; PCS, physical composite
summary; SF-36, SF-36 Health Survey.
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0.457, F = 0.747, v* = 0.006). W1 was associated with age (r = —0.166, P < (.05), but not with activity level
(kcal/week) or BMI.

There was a correlation between BMI and activity level (r = —0.157, P < 0.05), but BMI groups did not differ in
the keal expended per week by PA (P =0.318, F= 1.150, n> = 0.007).

Comparing the results of the SF-36, PCS, and MCS in association with activity level, the following results were
observed: patients who expended less than 1000 kcal per week on PA had lower scores for PCS and MCS (

Table 2), independent of BMI. These differences proved to be significant for MCS (2 < 0.01, d = 0.39) and for all
subscales that represented MCS. PCS was not significant; only one subscale of the PCS, physical function,
showed statistical significance (7 < 0.001, d = 0.38). No association was found between PCS and keal expended
per week, except for the subscale of physical function (r = 0.169, P < 0.05).

Table 2
Mean values of SF-36® subscales separated by physical activity level
(recommended PA guidelines = 1000 kcal/week)

Correlations and multiple regressions

PA level (kcal/week) showed significant Pearson’s correlation coefficients for three dimensions of HRQoL as
well as MCS: physical function (r = 0.169, P < 0.05), vitality (r = 0.249, P < 0.01), psychological well-being (r =
0.179, P <0.05), and MCS (r=0.211, P <0.01). PA level was not correlated with PCS. All subscales of the SF-
36 and both composite summaries were negatively correlated with BMI (Table 3).

Table 3
Pearson’s correlation matrix (n = 330)

http://www.nebinlm.nih.gov/pme/articles/PMC3430085/

Regression models, including all predisposing factors (age, sex, BMI, and PA), were significantly predictive of
PCS (R?=0.17, P <0.05), physical function (R? = 0.23, P <0.01), MCS (R? =0.10, P < 0.001), vitality (R =
0.14, P <0.001), and psychological well-being (R% = 0.06, P < 0.05). In the models predicting the physical
dimensions of HRQoL, BMI predicted more additional variance than PA, whereas PA was the strongest predictor
for mental dimensions (Table 4).

Table 4
Variables predicting PCS, physical function, MCS, vitality, and
psychological well-being of HRQoL (multiple regression of significant

predictors, in blocks)

Discussion - Goto:

Many chronic diseases show negative impacts on HRQoL, similar to obesity and diabetes.1,34-39 Furthermore,
some studies using the SF-36 revealed that overweight people show a tendency toward lower scores, particularly
for PCS, than people of normal weight. The data from this study underscore the fact that the existence of type 2
diabetes and obesity as co-morbid factors intensifies their harmful effects on HRQoL. This result seems to be
compatible with the literature, taking into account the additional burden that diabetes and obesity bring to affected
people.

This is the first study to examine specifically the role of the severity of obesity in type 2 diabetes on PA and
HRQoL. The results show that patients with type 2 diabetes and grade II obesity (BMI > 35) have lower HRQoL
than overweight patients (BMI 25--29.99) and patients with obesity grade I (BMI 30-35).
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Table 2
Mean values of SF-36® subscales separated by physical activity level (recommended PA guidelines = 1000
keal/week)
SF-36 Mean (SD) P t d
<1000 keal n =115 >1000 keal n = 231
PCS 59.82 (23.39) 64.60 (22.09) 0.064 -1861 022
Physical function 6i.61 (25.02) 70.28 (20.88) <0.001 -3613 0.38
Physical role function 61.28 (43.38) 65.04 (40.21) 0419 -0809 0.09
Bodily pain 60.09 (27.57) 63.81 (28.06) 0213 -1246 0.13
General health 53.86 (17.05) 57.57 (18.70) 0.063 -1868 0.21
MCS 63.99 (22.35) 71.97 (18.86) <001 -3443 039
Vitality 49.68 (20.15) 56.96 (16.83) <0.001 -3670 0.39
Social function 75.28 (23.67) 80.90 (21.47) <0.05 -2185 025
Emotional role function  67.22 (42.78) 76.99 (38.25) <0.05 -2185 0.24
Psychological well-being 65.92 (20.21) 71.12 (16.75) <0.01 -2.607 028

Abbreviations: Kcal, kilocalorie (large calorie); MCS, mental composite summary; PA, physical activity;
PCS, physical composite summary; SD, standard deviation; SF-36, SF-36 Health Survey.
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Table 3

Pearson’s correlation matrix {n = 330)

Variable 1 2 3 4 5 6

L Age -

2.8 0107 -

3BMI 03592 -0097 -

4.PA -0.2522  0.191%  -0157% -

5. Wl -0.0166= 03952 —0.090 -0.034 -

6.DD 01825  0.083 0035 0044 0106 -
7PCS  —0.071  0.055  —0334= 0100 0.082 -0.091
8.Phyfu -0.091 0096  -03802 0.169° 0.128° -0.121
9.Phyro  -0.074 0027  —0251= 0049 0035 -0.148%
10.Pain  -0.054 01015  -02512 0051 0079 —0.034
11. Genhe 0.058 -0.079 -0.226~ 0.022 0080 -—0.040
12.MCS 0,032 0.077 0225 02112 0062 0008
13.Vitla  0.1135 0071  -0.291= 0249™ 0073 -0.022
14, Sofu  0.061 -0.011  -0213% 0.143 0077 0.044
15.Emro  —0.042  0.065  -0.138= 0130 0.015 -0.026
16. Psyc  0.101 0.087  -0.163= 0.179° 0.034 0036

Notes:
*P < 0,05 level;
*¥*p < (.01 level (2-tailed).

Abbreviations: BML, body mass index; DD, diagnosed with diabetes; Emro, emotional function; Genhe,
general health; MCS, mental composite summary; PA, physical activity; Pain, bodily pain; PCS, physical
composite summary; Phyfu, physical function; Phyro, physical role function; Psyc, psychological well-being;
Sofu, social function; Vita, vitality; W1, walk test index.
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artables predicting PCS, physical function, MCS, vitality, and psychological well-being of HRQoL (multiple
regression of significant predictors, in blocks)

Variables Model 1 Model 2 Madel 3

B SEBp B SEB P B SEB P
PCS
Age -024 0.17 -0.08 —068 0.17 -023"2 067 017 -0.22==
Sex 316 256 007 238 237 005 216 236 005
BMI 161 022 0412 -159 021 0412
PA 0.09 0.04 011=
R? 0.01 0.16 0.17
F for change inR? 156 55952 4152
Physical function
Age -032 0.16 -0.10 -0.83 016 -027"= 083 016 0272
Sex 433 245 009 305 2200 007 272 218 006
BMI -1.85 080 -0.487" 185 020 -047%
PA 0.10 0.04 0132
R? 0.02 0.21 0.23
F for change in RZ 3.10° 87.73°* 7.6022
MCS
Age 002 015 001 -021 016 -008 -021 016 -0.08
Sex 491 234 0.12° 461 221 0115 406 224 010
BMI -084 021 -024= —081 020 0232
PA 0.13 0.04 020"
Rr? 0.02 0.07 0.10
F for change in RZ 2.29 167122 13.20™*
Vitality
Age 026 014 011 003 014 00l 004 014 002
Sex 292 202 008 235 1.96 0.06 1.84 191 0.05
BMI -084 018 0277 081 017 —0242F

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3430085/table/t4-dmso-5-303/
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Variables Model 1 Model 2 Model 3

B SEB p B SEB B B SEB f
PA 0.15 0.03 024
Rr? 0.02 0.08 0.14
F for change in R2 3.34° 22282 22,032
Psychological well-being
Age 023 014 009 0.11 0.14 005 0.12 0.14 005
Sex 291 203 008 270 202 007 230 200 006
BMI -041 018 -0.13° -039 018 -0.13%
PA 0.11 0.03 018~
R? 0.02 0.03 0.06
F for change in R? 2.71 4.98° 11.32%
Notes:

*P < 0.05 level,
*p < 0.01 level;
kP < 0.001 level (2-tailed).

Abbreviations: BMIL, body mass index; HRQoL, health-related quality of life; MCS, mental composite
summary; PA, physical activity; PCS, physical composite summary.

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3430085/table/t4-dmso-5-303/
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People with this health condition are at high risk in terms of morbidity, mortality and health care costs.40-42 It is
clear that regular PA can improve quality of life in people with chronic illnesses.43—46 PA has both direct and
indirect effects on the relationship between diabetes and HRQol..47 In the present study, obese patients who were
physically active had higher SF-36 scores than inactive obese patients. It seems that “physical activity may [...]
reduce the likelihood of acquiring additional chronic conditions.”47 Furthermore, next to diet, PA is the primary
factor that can be used to reduce excessive body weight and stabilize a healthy weight level48-51 and is a catalyst
for other bodily processes. PA reduces major cardiometabolic and vascular (as well as other) risk factors for
direct complications, supports glycemic control, and enhances emotional well-being.52-55

It is important to note that HRQoL decreases with decreasing PA in all dimensions of the SF-36, particularly in
the psychosocial subscales, A possible explanation could be that higher BMI may be accompanied by depressive
symptoms, and this effect is aggravated by low cardiovascular capacity.36 This is important for the influence of
diabetes and the appearance of anxiety and depression.11

In the current study, BMI did not affect the impact of PA on HRQoL. According to the results of Hiikkinen et
al,57 these findings are relevant to patients with pre-diabetes also. Kruger et al38 suggest that this is a valuable
indicator that activity programs should be implemented into standard medical care for obese patients as well as
for diabetics. Although some exercise programs exist, it remains challenging to motivate individuals to change
their lifestyle habits. Therefore, it is recommended that further exercise programs should include patient
education and self-management skills to sustainably enhance patients’ activity levels.39,60 There is substantial
evidence that effectiveness is enhanced when interventions fit easily into peopie’s everyday lives, include
awareness-raising tools (eg, accelerometers to monitor PA), and involve various behavioral strategies, such as
motivational interviewing and problem-solving techniques.61 Additionally, a combination of group and
individual sessions offers a more collaborative approach and facilitates a focus on people’s individual
preferences. What is more, the mixture of group and individual training may be a cost-effective delivery
strategy.62

This investigation was not without limitations. First, the calculated activity levels are very high for this group of
patients in relation to their endurance capacity. A plausible reason may be that the selected questionnaire (FFkA)
was not feasible for our sample. The patients may have misclassified their activity level, a phenomenon that is
well known for self-administered measurements of PA, Second, BMI as a measure of the prevalence of
overweight and obesity has limitations. BMI does not differentiate between fat levels and muscle levels.
Therefore, it is not appropriate to estimate health hazards. Nevertheless, we chose BMI as a measurement because
it is easy to estimate and is cost-effective. Further studies should substantiate BMI by analyzing body
composition or considering waist circumference, which has been shown to be a good predictor of cardiometabolic
risk.63,64 Third, this study cannot determine whether the association between PA level and HRQoL can be
explained via causal pathways. However, the results of the regression analyses and the interactions between
obesity and kcai/week spent on PA are initial indicators that the negative effect of high BMI on HRQoL may be
moderated in part by an active lifestyle. Further studies are necessary to support the current findings, and
additional studies must be conducted to examine the effects of lifestyle interventions on HRQoL in overweight
and obese people with type 2 diabetes. 10,65 We are currently analyzing longitudinal data to determine the effects
of a behavioral-oriented exercise intervention on PA, endurance capacity, and HRQoL in overweight and obese
patients with type 2 diabetes. This and further studies may help to explain the complex relationships between PA,
type 2 diabetes, and excessive bodyweight.

Conclusion

(Gotor

The study sample of obese type 2 diabetics confirms that physically active patients have better HRQoL than
inactive patients, regardless of BMI category. Physical inactivity has a strong impact on patients’ self-
administered HRQoL. Overall, our participants performed very poorly on the endurance capacity test. The new

http://www.ncbi.nlm.nih.gov/pme/articles/PMC3430085/ 2/29/2016



Impact of physical activity and bodyweight on health-related quality of life in people with... Page 7 of 11

focus on patient-centred medical care requires better understanding of individuals® constitution, including
cardiovascular fitness, PA level, and their role in meeting patients’ needs.66

This study includes a grouping that is at high risk for comorbidity and mortality, but that has not been an adequate
subject of previous research. Based on evidence of the efficacy of PA for preventing and treating obese diabetics
and based on the enormous risk exposure of this group, persons responsible for health care should integrate
behavioral-oriented exercise programs into standard medical care.

According to Codogno et al2] and Sawatzky et al, 47 PA is a proven but remarkably underused health promotion
modality.
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