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Abstract

Insulin sensitivity is deteriorating with age leading to many metabolic complications, yet fasting
glucose is the common metabolic predictor in preventive medicine.  In this study we compared the
differences in fasting glucose, glucose tolerance, and inflammatory markers between two generations in
politically active families.  Their physical activity levels and dietary intake amounts were also evaluated.
Eight elected councilors and their first order descendents participated in this study.  Oral glucose
tolerance test (OGTT), insulin, triglyceride, cholesterol, and inflammatory markers including C-
reactive protein (CRP) and interleukin-6 (IL-6) were determined.  Fasting glucose concentration in
politicians was smaller than 100 mg/dL (considered clinically normal), and only ~14% concentration
difference was observed between two generations.  However, all politicians were substantially insulin
resistant, compared with their young descendents, evidenced by exaggerated glucose and insulin
responses (>100% greater area under curves above baseline) under oral glucose challenged condition.
Their waist circumference, diastolic blood pressure, and cholesterol levels were significantly greater
than controls.  Furthermore, CRP of the politicians was approximately 2.3 folds of the control value
suggesting a low grade inflammation.  The levels of physical activity and dietary intake were not
different between groups.  However, the weekly walking energy expenditure for the politician group was
approximately 3 times greater than that of the control.  Conclusion: To reflect the age-dependent
metabolic deterioration for the purpose of prevention, OGTT and CRP are far more sensitive measures
than fasting glucose value.  Greater walking activity in politicians was not sufficient to counterbalance
the age-dependent changes.
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Introduction

In democratic society, politician is an occupa-

tion characterized by demanding social activities
on voter development and electoral campaign.  This
occupational orientation, similar to many other
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professions, creates a socially active lifestyle that
might have ramification on their metabolic condition.
In addition, politicians are generally senior with well-
established network, and age is another well-
recognized risk factor for metabolic disorders.  To
our best knowledge, the life-style characteristic (such
as physical activity and diet) and its link to metabolic
and inflammation profiles for politicians have not yet
been reported previously.

Obesity-associated insulin resistance is a
widespread lifestyle-related metabolic condition
(26), which has been recognized as an early sign for
several metabolic disorders, including type 2 diabetes,
hypertension, dyslipidemia, coronary heart disease,
and cancer (5, 10, 24).  Recently, this condition has
been found to causally link with chronic low grade
inflammation (17, 21, 27).  Individuals with elevated
CRP (a stable inflammation indicator) are at an in-
creased risk for aforementioned metabolic disorders
(8, 20, 31).  Recent studies reported that job strain is
also associated with the levels of inflammation (2, 4).
In this study, we hypothesized that, under the com-
bined influences of age and their socially active
lifestyle, politicians would display different metabolic
and inflammation profiles compared with young
healthy adult.  To minimize the genetic influence on
our observation, their first degree descendents were
paired examined.  Here, we compared the magnitude
of differences in fasting glucose, OGTT, and inflam-
mation measures between the two generations in
politically active families.  Since all politicians have
not yet progressed to clinical stage, the present study
showed that glucose tolerance and inflammatory
marker CRP would be better metabolic indicators
than fasting glucose to reflect the status of age-
dependent metabolic deteriorations.

Materials and Methods

Participants

Eight elected council politicians (N = 8, M/F =
6/2, accounts for one third members of the entire
Chia-Yi City Council, Taiwan, ROC), and their first
degree decedents (N = 8, M/F = 4/4, genetic control)
voluntarily participated in this study.  All subjects
were apparently healthy without previous diagnoses
of any type of diseases.  Aims and methods were ex-
plained to all subjects, who then gave formal consent.
This study was conducted in accordance with the
recommendations outlined in the Declaration of
Helsinki.  Ethical approval for the study was ob-
tained from the Human Subject Committee of Taipei
Physical Education College.

Physical Activity and Dietary Intake

Long format of International Physical Activity
Questionnaire (IPAQ) was used to estimate the amount
of energy expenditure for physical activity (3).  Dietary
Fat Intake Questionnaire was used to recall the ca-
loric intake (19).

Oral Glucose Tolerance Test (OGTT)

An oral glucose tolerance test (OGTT) was
performed under overnight fasted condition.  The test
procedure was performed according to the method
as previously described (30).  Briefly, a 75-gram of
glucose was orally delivered with 500 ml of pure
water.  Blood samples were collected from the
fingertips at 0 (fasting value), 30, 60, 90, and 120
min.  Blood glucose and insulin curves were plotted
and total areas under the curve (AUCs) were calculated
geometrically.  The trapezoidal rule was used for
calculation of areas under the curve (AUC) of glucose
and insulin responses.  All AUC are incremental (i.e.
change from baseline values).

Insulin, Cortisol, CRP, Interleukin-6, and
dehydroepiandrosterone sulfate (DHEA-S)

Plasma samples were collected from venous
blood.  The insulin, cortisol, CRP, and DHEA-S were
determined on an ELISA analyzer (Tecan Genios,
Salzburg, Austria) with the use of commercially
available ELISA kits (Diagnostic Systems Labora-
tories, Inc. Webster, TX, USA), by a manner in
accordance with the manufacture’s instruction.
Interleukin-6 (IL-6) was used ELISA kit from Bender
Medsystems (Vienna, Austria).  The catalog numbers
for the assay kits are: insulin (DSL-10-1600), cortisol
(DSL-10-2000), CRP (DSL-10-42100), DHEA-S
(DSL-10-3500), and IL-6 (BMS213INST).

Creatine Kinase (CK) and Cholesterol

Total plasma cholesterol was measured on a
Beckman spectrophotometer analyzer with Sigma
Trinder’s reaction (Sigma, St. Louis, MO, USA),
according to the manufacturer’s procedure.  CK was
directly determined on a Reflotron Plus Analyzer
(Roche Diagnostic, Basel, Switzerland) according to
its standard procedure provided by the manufacture.

Statistical Analysis

Paired t-test was used to compare the mean
differences between the politician and the con-
trol values for all subjects.  An analysis of variance
(ANOVA) was performed for OGTT and insulin
responses.  Fisher’s protected least significance test
was used to distinguish significant differences be-
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tween pairs of groups.  A level of P < 0.05 was set as
significant on all tests, and all values are expressed as
means ± standard error.

Results

The participant characteristics are shown in
Table 1.  The politician group was significantly heavier
and more obese than the control group.  DHEA-S, the

biomarker of human aging (25), was found lower in
the politician group than that in the control group.

The energy expenditure in physical activity is
shown in Table 2.  Overall, no significant difference
in energy expenditure of physical activity between
the politician and the control groups was found.
However, the weekly walking energy expenditure for
the politician group was significantly greater than
that for the control (688 ± 243 vs. 160 ± 113 Met ×

Table 1.  Subject characteristics and body composition measures

Politician Control P

Age (year) 50.9 ± 2.2 25.5 ± 3.5 < 0.001
DHEA-S 0.81 ± 0.16 1.33 ± 0.12 0.027
Height (cm) 168.1 ± 3.5 163.1 ± 4.2 0.526
Weight (kg) 77.1 ± 4.8 62.4 ± 3.8 0.042
BMI 27.3 ± 1.4 23.3 ± 0.6 0.026
Waist circumference (cm) 93.7 ± 3.9 80.1 ± 3.5 0.026
Hip circumference (cm) 101.7 ± 3.1 97.7 ± 1.4 0.350
WHR 0.92 ± 0.02 0.82 ± 0.03 0.018

 Table 2.  Energy expenditure of physical activity

Kcal/Week Politician Control P

Work    909 ± 288    465 ± 30 0.162
Transportation 1,682 ± 511 1,578 ± 455 0.460
Housekeeping    15 ± 10      52 ± 13 0.075
Outdoor recreation 2,488 ± 415 3,984 ± 1,009 0.188

Sitting  292 ± 47    343 ± 32 0.139

200

180

160

140

120

100

80

P
la

sm
a 

G
lu

co
se

 (
m

g/
dl

)

-10 10 30 50 70 90 110 130

Politician

Control
*

*

*

*

*

Time (min)

Fig. 1. Oral glucose tolerance test (OGTT).  *Denotes signifi-
cant difference against the Control group, P < 0.05.
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Fig. 2. Insulin Response to OGTT.  *Denotes significant differ-
ence against the Control group, P < 0.05.
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min, P = 0.034).
Glucose and insulin levels, under glucose

challenged conditions, were substantially greater in
the politician group than those in the control group
(Figures 1 and 2).  The levels of inflammatory cy-
tokines CRP and IL-6 are displayed in Table 3.  Area
under curve of glucose (glucose AUC), cholesterol,
diastolic blood pressure, and C-reactive protein (CRP)
were significantly greater in the politician group
than those in the control group.  However, IL-6 level
was significantly lower in the politician group than
that in the control group.

Tobacco habit, alcohol consumption, and
dining habit are shown in Table 4.  Politicians exhibit
substantially greater alcohol drinking and restau-
rant dining, compared with control.  However, total
caloric intake between two generations was not
significantly different.

Discussion

Prevention is better than treatment for age-onset
metabolic disorders.  In the family-paired segregation
study, the lifestyle of politician in Taiwan is charac-
terized by greater restaurant dining and alcohol con-
sumption compared to their first-order descendent.
This lifestyle, to some extent, is similar to many other
socially active occupations.  Here we found only a
small difference in fasting glucose values (14%, <
100 mg/dl) between two generations.  However, when
oral glucose tolerance test (OGTT) and insulin
measurements were performed, those politicians
exhibited a substantial insulin resistance compared

with their family counterparts.  CRP levels in poli-
ticians were also far greater than those of their family
counterparts (2.3 folds).  Unfortunately, fasting
glucose, but not OGTT and CRP, is the common
medical examination routine for preventing age-
dependent metabolic disorders.  Thus the result of the
study provides a crucial message for clinicians and
those socially active middle-aged people that OGTT
and CRP are far more sensitive indicators to reflect
the status of age-dependent metabolic deterioration
than fasting glucose value.

This adverse metabolic condition in politicians
appears to be associated with greater abdominal
obesity, secondary to the combined effect of aging (6,
12) and their socially active lifestyle (1, 5-7, 11, 15).
Early studies had reported that insulin resistance in
aging men is independently associated with central
fatness (13, 22), which has been recognized as a
major risk factor for virtually all age-onset metabolic
disorders.  Although genetic factor is undoubtedly
important affecting the degree of obesity, the recent
rapid growth of obese population in industrialized
society is mostly explained by lifestyle factor (14).
Therefore, the greater degree of central obesity in this
particular group is most likely due to their socially
active lifestyle and aging, which is not unique to this
profession.

Abdominal obesity is known to increase baseline
inflammation (29).  In this study, one major differences
associated with insulin resistance in the politician
against control is the greater level of baseline inflam-
mation, as shown by CRP value.  Inflammation has
recently been noted as a pathogenic cause for insulin

Table 3.  Metabolic and inflammatory profiles

Politician Control P

GAUC 7,935 ± 997 2,412 ± 291 < 0.001
IAUC 5,440 ± 1,430 2,977 ± 1,369 0.110
Systolic blood pressure 128.5 ± 6.1 116.9 ± 7.4 0.078
Diastolic blood pressure   87.0 ± 4.5   74.6 ± 4.1 0.032
Total cholesterol    193 ± 9    143 ± 6 < 0.001
Triacylglycerol    159 ± 29    150 ± 34 0.819
CRP   1.02 ± 0.20   0.43 ± 0.13 0.020
IL-6   1.08 ± 0.19   1.51 ± 0.12 0.010

Table 4.  Uses of tobacco and alcohol

Politician Control P

Cigarette (Pack/wk) 1.75 ± 1.14 0 ± 0 0.074
Light Alcohol (Bottle/wk) 10.3 ± 6.8 0.1 ± 0.1 0.082
Liquor (Bottle/wk) 1.5 ± 0.9 0 ± 0 0.050
Restaurant dinning (Times/wk) 4.4 ± 0.9 0.9 ± 0.2 0.002
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resistance (27, 29).  Recently, inflammatory processes
are implicated in the pathogenesis of the most com-
mon chronic metabolic diseases such as type 2
diabetes, coronary heart disease, and cancer (4, 8,
20, 27).  CRP, a hallmark of the inflammation, is
generally elevated in insulin resistance patients (29).
Occupation has been suggested as one factor asso-
ciated with baseline inflammatory level (2, 4).  To
determine the relative contribution of obesity and
job strain on CRP levels, greater population would
be required.

In contrast to the CRP result, the cytokines IL-
6 level of the politician group was lower than that of
the control group.  Elevated plasma IL-6 level has
been consistently observed in patients with type 2
diabetes mellitus, and as a consequence both have
been related to insulin resistance and impaired glucose
tolerance (16).  It has been reported that the increment
of CRP is caused by a rise in the plasma concentra-
tion of IL-6, which is produced in macrophages,
endothelial cells and T-cells (9, 18).  However, pre-
vious study has also shown that IL-6 can be produced
in exercised skeletal muscle and elevated during the
period of enhanced insulin sensitivity (28), and this
report shows marginally (non-significant) greater
physical activity level in the young control than
politicians that might influence the IL-6 result to
some extent.  Recently, the anti-inflammatory role of
IL-6 has been suggested (23).  Whether IL-6 could not
be considered as a stable inflammation marker in this
setting remains uncertain.

The main limitation of the study is our difficul-
ties of recruiting a large number of subjects in this
occupation.  Therefore, the current work is considered
as a preliminary but original report aiming, to elicit
more research interest for this socially active
population.  In future, greater population and other
occupations with similar lifestyle are required to
identify whether the deteriorated metabolic condition
of politician is relatively faster against other occupa-
tions.  Therefore, better controls which had similar
characteristics in age, social income, education,
working duration, and medication would be required
to determine the independent influence of lifestyle
on the metabolic phenotype in this occupation.

The current study reported a significant insulin
resistance for the politicians against their first order
descendents.  In particular, all politicians displayed
substantially greater glucose and insulin responses
under an oral glucose challenge above control
(> 100%), but only small difference (14%) in fasting
glucose concentration was detected.  This age-
dependent metabolic deterioration was linked with
considerably greater baseline inflammation level,
which appears to be contributed by abdominal obesity
and advancing aging, independent of genetic factor.

The most important message of the study is that using
OGTT and inflammatory marker CRP, in comparison
with their genetic counterpart, would be a better way
to monitor the status of age-dependent metabolic
deterioration.  Currently, fasting glucose concentra-
tion is the most commonly used examination item
for prevention of metabolic disorders, which shows
minimal sensitivity to reflect the age-dependent meta-
bolic changes.

Acknowledgements

The work was sponsored by Chia-Yi City Coun-
cil, Chia-Yi City, Taiwan, Republic of China.

References

  1. Chiolero, A., Faeh, D., Paccaud, F. and Cornuz, J.  Consequences
of smoking for body weight, body fat distribution, and insulin
resistance.  Am. J. Clin. Nutr. 87: 801-809, 2008.

  2. Clays, E., De Bacquer, D., Delanghe, J., Kittel, F., Van Renterghem,
L. and De Backer, G.  Associations between dimensions of job
stress and biomarkers of inflammation and infection.  J. Occup.
Environ. Med. 47: 878-83, 2005.

  3. Craig, C.L., Marshall, A.L., Sjöström, M., Bauman, A.E., Booth,
M.L., Ainsworth, B.E., Pratt, M., Ekelund, U., Yngve, A., Sallis,
J.F. and Oja, P.  International physical activity questionnaire: 12-
country reliability and validity.  Med. Sci. Sports Exerc. 35: 1381-
1395, 2003.

  4. Engstrom, G., Hedblad, B., Rosvall, M., Janzon, L. and Lindgarde,
F.  Occupation, marital Status, and low-grade inflammation: mutual
confounding or independent cardiovascular risk factors?  Arte-
rioscler. Thromb. Vasc. Biol. 26: 643-648, 2006.

  5. Facchini, F.S., Hua, N., Abbasi, F. and Reaven, G.M.  Insulin
resistance as a predictor of age-related diseases.  J. Clin. Endo-
crinol. Metab. 86: 3574-3578, 2001.

  6. Fink, R.I., Kolterman, O.G., Griffin, J., and Olefsky, J. M. Mecha-
nisms of insulin resistance in aging.  J. Clin. Invest. 71: 1523-1535,
1983

  7. Flanagan, D.E., Moore, E.M., Godsland, I.F., Cockington,
R.A., Robinson, J.S. and Phillips, E.I.  Alcohol consumption and
insulin resistance in young adults.  Eur. J. Clin. Invest. 30: 297-301,
2000.

  8. Frohlich, M., Imhof, A., Berg, G., Hutchinson, W.L., Pepys, M.B.,
Boeing, H., Muche, R., Brenner, H. and Koenig, W.  Association
between C-reactive protein and features of the metabolic syndrome:
a population-based study.  Diabetes Care 23: 1835-1839, 2000.

  9. Ganter, U., Arcone, R., Toniatti, C., Morrone, G. and Ciliberto, G.
Dual control of C-reactive protein gene expression by interleukin-
1 and interleukin-6.  EMBO J. 8: 3773-3779, 1989.

10. Hsieh, P.S., Cheng, W.T., Liu, T.T., Loh, C.H. and Chang, B.C.
Diminution of hypertriglyceridemia-induced pressor effect under
hyperinsulinemic condition in normal and fructose-induced insulin
resistant rats.  Chinese J. Physiol. 50: 99-104, 2007.

11. Jarvis, C.M., Hayman, L.L., Braun, L.T., Schwertz, D.W., Ferrans,
C.E. and Piano, M.R.  Cardiovascular risk factors and metabolic
syndrome in alcohol- and nicotine-dependent men and women.
J. Cardiovasc. Nurs. 22: 429-435, 2007.

12. Kimmerling, G., Javorski, W.C. and Reaven, G.M.  Aging and
insulin resistance in a group of nonobese male volunteers.  J. Am.
Geriatr. Soc. 25: 349-353, 1977.

13. Kohrt, W.M., Kirwan, J.P., Staten, M.A., Bourey, R.E., King, D.S.
and Holloszy, J.O.  Insulin resistance in aging is related to ab-
dominal obesity.  Diabetes 42: 273-281, 1993.



Health Risk for Politicians 407

14. Kopelman, P.G.  Obesity as a medical problem.  Nature 404: 635-
643, 2000.

15. Kretschmer, B.D., Schelling, P., Beier, N., Liebscher, C., Treutel,
S., Krüger, N., Scholz, H.P. and Haus, A.  Modulatory role of food,
feeding regime and physical exercise on body weight and insulin
resistance.  Life Sci. 76: 1553-1573, 2005.

16. Kristiansen, O.P. and Mandrup-Poulsen, T.  Interleukin-6 and
Diabetes: The Good, the Bad, or the Indifferent?  Diabetes 54:
S114-S124, 2005.

17. Lehrke, M., Reilly, M.P., Millington, S.C., Iqbal, N., Rader, D.J.
and Lazar, M.A.  An Inflammatory Cascade Leading to Hyper-
resistinemia in Humans.  PLoS. Med. 1: e45, 2004.

18. Li, S.P., Liu, T.Y. and Goldman, N.D.  cis-acting elements respon-
sible for interleukin-6 inducible C-reactive protein gene expres-
sion.  J. Biol. Chem. 265: 4136-4142, 1990.

19. Lin, W. and Lee, Y.W.  Nutrition knowledge, attitudes and dietary
restriction behaviour of Taiwanese elderly.  Asia Pac. J. Clin. Nutr.
14: 221-9, 2005.

20. Mahmoud, F.A. and Rivera, N.I.  The role of C-reactive protein as
a prognostic indicator in advanced cancer.  Curr. Oncol. Rep. 4:
250-255, 2002.

21. Marra, M., Campanati, A., Testa, R., Sirolla, C., Bonfigli, A.R.,
Franceschi, C., Marchegiani, F. and Offidani, A.  Effect of etanercept
on insulin sensitivity in nine patients with psoriasis.  Int. J.
Immunopathol. Pharmacol. 20: 731-736, 2007.

22. O’Shaughnessy, I.M., Kasdorf, G.M., Hoffmann, R.G. and Kalkhoff,
R. K.  Does aging intensify the insulin resistance of human obesity?
J. Clin. Endocrinol. Metab. 74: 1075-1081, 1992.

23. Pedersen, B. K.  IL-6 signalling in exercise and disease.  Biochem.
Soc. Trans. 35: 1295-1297, 2007.

24. Reaven, G.M.  Banting lecture 1988.  Role of insulin resistance in
human disease.  Diabetes 37: 1595-1607, 1988.

25. Roth, G.S., Lane, M.A., Ingram, D.K., Mattison, J.A., Elahi, D.,
Tobin, J.D., Muller, D. and Metter, E.J.  Biomarkers of caloric
restriction may predict longevity in humans.  Science 297: 811,
2002.

26. Sato, Y., Nagasaki, M., Nakai, N. and Fushimi, T.  Physical exercise
improves glucose metabolism in lifestyle-related diseases.  Exp.
Biol. Med. 228: 1208-1212, 2003.

27. Shoelson, S.E., Lee, J. and Goldfine, A.B.  Inflammation and in-
sulin resistance.  J. Clin. Invest. 116: 1793-1801, 2006.

28. Steensberg, A., Fischer, C.P., Sacchetti, M., Keller, C., Osada, T.,
Schjerling, P., Hall, G.V., Febbraio, M.A. and Pedersen, B.K.
Acute interleukin-6 administration does not impair muscle glucose
uptake or whole-body glucose disposal in healthy humans.  J.
Physiol. 548: 631-638, 2003.

29. Steinberg, G.  Inflammation in obesity is the common link between
defects in fatty acid metabolism and insulin resistance.  Cell Cycle
6: 888-894, 2007.

30. Wang, P.T., Chiang, I.T., Lin, C.Y., Hou, C.W., Chen, C.Y.,
Lee, H.H., Chang, W.H. and Kuo, C.H.  Effect of a two-month
detraining on glucose tolerance and insulin sensitivity in athletes—
link to adrenal steroid hormones.  Chinese J. Physiol. 49: 251-257,
2006.

31. Zamboni, M., Di Francesco, V., Garbin, U., Fratta Pasini, A.,
Mazzali, G., Stranieri, C., Zoico, E., Fantin, F., Bosello, O. and
Cominacini, L.  Adiponectin gene expression and adipocyte
NF-κB transcriptional activity in elderly overweight and obese
women: inter-relationships with fat distribution, hs-CRP, leptin and
insulin resistance.  Int. J. Obes. 31: 1104-1109, 2007.


