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Abstract

Objective

We examined whether adiposity and fithess explain the decrease in hizaét-geiality
of life (HRQOL) associated with type 2 diabetes mellitus.

Methods

This was a cross-sectional study using baseline data from two exeagigsgtr
interventions. One study enrolled people with and the other without type 2 diabetes. We
assessed aerobic fitness (“fitness”) as peak oxygen uptake during tréaskni,
adiposity (“fatness”) as percentage of total body fat by dual-energy adsorptiometry,
and HRQOL by the Medical Outcomes Study SF-36. Bivariate and multivarize line
regression analyses were used examine determinants of HRQOL.

Results

There were 98 participants with and 119 participants without type 2 diabetes.
Participants with type 2 diabetes had a mean hemoglobin Alc of 6.6% and, compared
with participants without diabetes had lower HRQOL on the physical component
summary scoreR= 0.004), role-physicaR= 0.035), vitality P= 0.062) and general
health P<0.001) scales after adjusting for age, sex and race. These associations of
HRQOL with type 2 diabetes were attenuated by higher fitness, evenhmaareetiuced
fatness. Only general health remained positively associated with typec?ediafter
accounting for fatness or fithneg2+0.003). There were no significant differences
between participants with and without diabetes in the mental component score.

Conclusions









HRQOL was assessed by the Medical Outcomes Study SF-36 questionnaire (17,
18), a self-administered 36-item questionnaire that measures HRQOL usings3 scal
physical function, role limitations due to physical problems (role-physicaé
limitations due to emotional problems (role-emotional), vitality, bodily painasoci
function, mental health, and general health. Each scale is scored separatdly f
(lowest level of function) to 100 (highest level of function). There are two egécll
summary scales, the mental component score and the physical component score. Fo
summary scores, factor weights derived from the U.S. general populatioappdier to
the eight SF-36 scales to compare with a mean of 50 and standard deviation of 10 in the
general population (18, 19). The SF-36 has been validated extensively as a measure of
health status in people with chronic illness (2) and other settings (20). The SF-36 has
good construct validity, internal consistency and test-retest relialiligcially diverse
populations (18, 21). In this study the mean Cronbach's alpha for the eight scales was
0.77 (range 0.71 to 0.83) which is comparable to other studies using the SF-36 (2, 20).
Data Analysis

We pooled baseline data from the two studies to yield a total of 226 participants.
Nine participants without a complete SF-36 baseline questionnaire were elxichute
analyses. We assessed differences in HRQOL in participants with and wyiheat t
diabetes using the student’s t-test. Because some of the SF-36 scaletribatiaths
that were positively skewed, we confirmed these results using the Mann-Wiaishey
We calculated the Spearman correlation coefficient between fatness assl fithe
Multivariate linear regression was used to examine the mean differepcesgnted by

the beta coefficient for “presence type 2 diabetes” variable) asseidh type 2









The addition of fitness in models 3 and 4 attenuated the association of type 2
diabetes and vitality. An improvement in fithess by 5 mL/kg-min ofp&ak was
associated with a 4-point increase in vitality in model 4 [Additional file 1].

The association of type 2 diabetes with the physical component score was
augmented with the addition of fatness in model 2 (mean difference of #3®R602).

A 10% increase in the percentage of body fat was associated with a 2-pointelacreas
the physical component score (model 2). However, the negative associatiombetwee
type 2 diabetes and the physical component score was attenuated, becoming non-
significant, with the addition of fithess in models 3 and 4 [Additional file 1].
Discussion

There are several important new findings in this cross-sectional stadyremng
the influence of fatness and fitness on the association of type 2 diabetes wi@LHRQ
participants with and without type 2 diabetes. First, we confirmed the negativet immpa
the physical aspects of HRQOL in type 2 diabetes, which was concentrateddaltse
measuring role limitations due to physical problems (role-physical)ityjtgeneral
health, and the physical component summary score. No significant reductions were
found in self-reported mental health in our participants, who on-average, had well-
controlled type 2 diabetes. Second, a new finding from this study was that higher level
of fitness, more so than lower fatness, attenuated much of the association of HRQOL
with type 2 diabetes in most of these physical health domains. However, neiikss fat
nor fithess ameliorated the strong negative association of type 2 dialtetdsevwgeneral
health scale. This seems reasonable, since the presence of a diabetess diegmnod ©f

itself would be expected to influence a patient's self perceived health.
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patients may also be more physically able, as well as motivated to enddéegtyle
changes. Despite having well-controlled disease, we did detect signifiR@DH
detriments as compared to the participants without type 2 diabetes. Another study
strength was the use of two reproducible and precise measures of fatnesseasd fi
namely the percentage of body fat obtained from DEXA and thg&dl obtained from
treadmill testing. Other studies, including the Look Ahead study used estimiaied M
capacity, as the fitness measure, and body mass index, a crude measuradiptstity
(13).

This study has several public health and clinical implications. It is well-
established that successful adoption of health behaviors focused on diet and exercise
leading to weight loss and increased fitness improve clinical outcomes in pétbple w
type 2 diabetes (27, 28). These results suggest that higher levels of filglesalso
enhance HRQOL. This is especially important because studies show that low&lLHRQ
is independently associated with both cardiovascular events (29) and highertyriartali
people with type 2 diabetes (30). Providers may be motivated to more frequerdfy asse
HRQOL. In addition, providers might counsel patients with type 2 diabetes that
incorporating physical activity into their daily routine improves fitneseyalthem to do
more, feel better, as well as reduce their risk of cardiovascular deeadskabetes-
related complications.

Further studies are needed to confirm our findings from this cross-sectighal st
There have been few studies examining the effect of a lifestyle intemestich as
exercise, on HRQOL in people with type 2 diabetes (31). We anticipate havirtg nesul

late 2009 for the exercise training trial in participants with type 2 diabetes able
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