The effects of initial and
subsequent adiposity status on
diabetes mellitus
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Background

* Diabetes Mellitus is a major global public
health chaIIen%re -
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Background

e As an important risk factor for DM, Obesity is
rising throughout the world
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Background

 There is recent evidence showing that
becoming a non-obese adult could reverse the
adverse effects of childhood obesity on DM
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Background

 There is also evidence demonstrating that

weight loss could reduce the subseauent risk

Overweight and obesity and weight change in middle aged
men: impact on cardiovascular disease and diabetes
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Research report

Association of weight change in different periods of
adulthood wvith risk of type 2 diabetes in Japanese
men and women: the Japan Public Health
Center-Based Prospective Study

Akiko MNanri,! Tetsuya Mizoue,' Yoshihiko Takahashi.? Yumi Matsushita,’
Mitsuhiko Noda,? Manami Inoue,® Shoichiro Tsugane,® for the Japan Public Health
Center-based Prospective Study Group hh
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Background

 However, it has not been clearly established
whether becoming non-obese could reverse
the adverse effects of initial obesity on DM in

adulthood.
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Method

e 1. Study population

 Agroup of 711 participants in an urban community , located
in Chengdu, Sichuan province, China.
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Method

e 2. Data collection

 The data were collected in 1992 and then again in 2007 from
this group.

* In both of the years, the medical professionals did a survey of
cardiovascular disease (CVD) risk factors including the
standardized questionnaire, physical examination and
laboratory tests.
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Method

e 2. Data collection

 The questionnaire included sex, age, and CVD risk factors,
such as smoking status, alcohol consumption levels and
physical activity.

* The physical examination included measurement of blood
pressure, height, weight, and so on.

e Laboratory tests included measurement of fasting plasma
glucose (FPG), fasting serum total cholesterol (TC), low-
density lipoprotein cholesterol (LDL-C), high-density
lipoprotein cholesterol (HDL-C), and triglyceride (TG).
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Method

3. Related definition

1). Hypertension: SBP 2140 mmHg, or DBP 290 mmHg, and/or
those receiving antihypertensive medications;

2). Diabetes mellitus: self-reported history or a fasting plasma
glucose >7.0 mmol/L;

3). Smoking: average cigarette consumption > 1 /day;
4). Alcohol intake: average intake of alcohol > 50g/ day;

5). Physically active: excise one or more times per week, and
more than 20 min each time;

6). Overweight or obese: BMI> 25 kg/m?
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Method

4. Classification of adiposity status

According to both the 1992 and 2007 BMI status, the
participants were categorized into 4 groups:

Group I: constantly normal BMI

Group Il: turning to be overweight or obese
Group lll: turning to have normal BMI
Group IV: constantly overweight or obese
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4 Cla55|f|cat|on of ad|p05|ty status

Group | (constant normal BMI) | Group Il (turning overweight
412 persons or obese)
1992: BMI < 25 88 persons

2007: BMI < 25 1992: BMI < 25
2007: BMI 2 25

Group lll (turning normal BMI) | Group Il (constant overweight
58 persons or obese)
1992: BMI = 25 129 persons
2007: BMI < 25 1992: BMI = 25
2007: BMI = 25
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Results

® Characteristics of participants in 1992 and 2007 according to the adiposity status

Variable Group | Group Il Group 1 Group IV pwvalue t
(n=412) (n=88) (n=258) (n=129)

Sex (male) 248 (602 50 (56.8) 31 (534) 70 (54.3) 0.553
Characteristics of participants in 1992

Age (years) 4794+ 62" 47.4 4+ 63" 50.4 4 6,100 485 + 6.0 0014
BMI (kg/m™) 21.8+1.9"™ 23.6 4+ 1,1V 26.1+09%0-M 273+ 1.8 =0.001
SBP (mm Hg) 112,24 141"V 114,14 162"V 1216+ 157" 1190+ 165" =0.001
DBF (mm Hg) 72.3 + 861UV 73.7 = 102"V 77.6+ 858" 763491 =0.001
TC (mmuol/L) 45+ 08" 45409 47 + 07V 4.5+ 08" 0.102
HDL-C{mmaol,/L) 133+ 02™™ 12+03 1.2 + 02 12+02" 0.001
TG (mmal,/L) 1.8 (1.4, 220 1.7 (1.4, 2.3 23 (18,33 21 (1727 =0.001
LDL-C (mmol/L) 23+08 23+08 23409 22+09 0.444
FPG (mmol/L) 424+ 0.7 43407 4.3 4+ 0.6 434+ 0.8 0.837
Smoking 159 (386) 35 (39.8) 15 (259) 39 (30.2) 0,103
Alcohol intake 51 (12.4) 11 (12.5) 5(856) 20 (15.5) 0.608
Physical activity 86 (20.9) 24 (27.3) 8 (13.8) 28 (21.7) 0274
Hy pertension 50 (121" 17 (19.3) 12 (20.7) 25 (19.4)" 0063
Characteristics of participants in 2007

Age (years) 629+ 62" 624+ 63" 65.4+ 6.1 63.5 + 6.0 0014
BMI (kg/m?) 21.83+21"M™ 26.3 + 1.6 23.6+ 130V 27.84+2410 =0.001
SBP (mm Hg) 132.04 18200V 133.54- 20,17V 1445 4+ 18.0'" 1402 4 19.1WM =0.001
DBF (mm Hg) 77.9 4+ 10,00 792 4+ 104" 83.1397"0 81.2 492 <0001
TC (mmaol/L) 504 09" 40409 47 4+ 09 409410 0177
HDL-C (mmol/L) 1.5 +03"V 13 +03' 1.4 +0.3 13 +03" =0.001
TG (mmoal,/L) 1.4 (1.1, 200"V 1.7 (1.3, 2.3 1.4 (1.1, 2.6 1.8 (1.4, 250 <0001
LDL-C (mmol/L) 3I0+0.8 3.1+0.8 2.8+ 08" 3.1 = 08" 0171
FPG (mmaol/L) 494 1.5V 50+13 5.4+ 1.8 53+ 17" 0,008
Smoking 119 (28.9) 24 (27.3) 12 {20.7) 29 (22.5) 0354
Alcohol intake 54 (13.1) 10 {11.4) 5 (8.6) 18 (14.00 0.739
Physical activity 239 (58.0) 51 (58.0) I7(63.8) 74 (57.4) 0.853
Hy pertension 178 (43201 44 (50,0 42 (T2 A0 86 (66.7)" <0001
DM 33 (800N 6 (6.8 13 (22430 22 (17,1 =0,001
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Results

® Unadjusted cumulative incidence of DM during the follow-up according to the
adiposity status groups

Smoking 19 (289) U(13) 12(07) 0 (125) 035
Alcoholintake 54 (131) 10(114) 5(86) 18 (140) 078
Physical aciviy 19 (580) 51 (580) 17 (638) T4 (574) 55
Hypertension 178 (432" 4 (500)™ s 36 (66.7)" il
M 3 (80)™ 6 (58)™ 13 (224" A A1

The cumulative incidence of DM was 8.0% for group |, 6.8% for group Il, 22.4% for
group lll and 17.1% for group |V, respectively. The cumulative incidence of DM was
significantly higher in groups Ill and IV than in groups | and Il (all p values < 0.05)
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Results

® Unadjusted cumulative incidence of DM: With group | as reference, groups |l
and IV had a significant two to three-fold increased DM risk; However, it was not
significantly different between groups | and Il, as well as between groups Ill and
1V

Cumulative incidence of DM
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Results

® Multivariate-adjusted hazards ratio of DM:

Group | Group Il (n=388) Group Il (n=58) Group IV (n=129)

(n=412) HR (95% (1) p value HR (95% (1) p value HR (95% CI) p value
Model 1 1.0 0.864 (0.362-2.063) 0.742 2.871 (1.497-5.507) 0.002 2258 (1.315-3.879) 0.003
Model 2 1.0 0.843 (0.352-2.016) 0.701 2812 (1.464-5.401) 0.002 2217 (1.289-3.815) 0.004
Model 3 1.0 0.792 (0.331-1.898) 0.602 2,114 (1.045-4.278) 0.037 1869 (1.071-3.263) 0.028
Model 4 1.0 0.818 (0.341-1.962) 0.653 2,231 (1.087-4.579) 0.029 1.855 (1.049-3.279) 0.034

Model 1: adjusted for age and sex.

Model 2: adjusted for age, sex and the history of hypertension.

Model 3: adjusted for age, sex, the history of hypertension and lipids (including TC,
HDL-C, TG and LDL-C).

Model 4: adjusted for age, sex, SBP, DBP, TC, HDL-C, TG, LDL-C, FPG and the history

of hypertension.

After adjustment of all the covariates, the risk was only slightly reduced
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Results

® Relative risks of overweight or obesity in 1992 and 2007 in predicting DM.

Overwelght or obesity Overwelght or obesity p p

in 1992, RR (95% CI) in 2007, RR (95% (1) value™ value”
Model 1 2722 (1.664-4451) <0.001
Model 2 1.366 (0.828-2.252) 0.222
Model 3 3.127 (1.755-5571) 0.763 (0421-1.381) <0.001 0.371
Model 4 2.100 (1.214-3633) 0.003
Model 5 2347 (1.244-4428) 0.807 (0436-1.492) 0.008 0.494

Model 1 included the status of overweight or obesity in 1992.

Model 2 included the status of overweight or obesity in 2007.

Model 3 included the status of overweight or obesity in 1992 and 2007.
Model 4 included age, sex, SBP, DBP, TC, HDL-C, TG, FPG, LDL-C, and
the history of hypertension, as well as the status of overweight or obesity
in 1992.

Model 5 included age, sex, SBP, DBP, TC, HDL-C, TG, FPG, LDL-C, and
the history of hypertension, as well as the status of overweight or obesity
in 1992 and 2007.




Results

To assess the effects of baseline adiposity status on the new onset of DM, logistic
regression models were used to estimate the relative risks (RRs).

With the initial adiposity status in 1992 and the subsequent adiposity status in 2007
included in the model, as well as other confounders, the results showed that the initial
adiposity status could predict the cumulative incidence of DM, contrary to the
subsequent adiposity status. The associations between

the initial adiposity status and the cumulative incidence of DM were

enhanced after adjustment for the subsequent adiposity status and

other confounders.
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Evidence from other studies

 Some previous studies have shown that initial weight change might have a larger
impact on DM incidence than recent weight change. And our results

* also showed that initial overweight or obesity in adulthood could predict
* the development of DM independently of subsequent overweight or obesity.
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Long-term influences of body-weight changes,
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E. Black, C. Holst*, A. Astrup, S. Toubro, S. Echwald,t O. Pedersent+ and T. |. A. S@rensen*§

Results from the Australian Longitudinal Study on Women's Health

Monique A. M. Jacobs-van der Bruggen, Annemieke Spijkerman, Pieter H. M. van Baal,

W@lght Cyclmg and the Risk of Developlng Caroline A. Baan®, Edith J. M. Feskens, H. Susan J. Picavet, Daphne L. van der A, and
Type 2 Diabetes among Adult Women in the W. M. Monique Verechrer
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Graham 4. Coldir* Intilly submitted October 19, 2009; accapted for publicaton April 16, 2010.
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Evidence from other studies

e Although many studies have shown that weight loss is associated with significantly
reduced DM, these current studies suggest that weight status plays a larger role in
diabetes risk than do changes in weight.
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Conclusion

Our findings showed that a change from initial overweight or obesity to a normal
BMI, as compared with the subjects who persist with overweight or obesity, would
not be associated with a reduced risk of DM in adulthood.

On the other hand, the risks of DM among the subjects with initially normal BMI
who became overweight or obese subsequently were similar to those who were
never overweight or obese.

Initial BMI status might play a larger role in DM risk than do changes in BMl in
adulthood.

Once the subjects are overweight or obese in adulthood, they are at high risk for
DM to a certain extent, as compared with the subjects who are never overweight
or obese, even succeeding in weight loss.

Keeping weight in the normal BMI range should be emphasized in the public for
preventing DM.
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