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During the last decades, the incidence of NCDs increased
worldwide and Population Based Cohort Studies designed to

determine the risk factors of these diseases especially CVDs




Prospective studies of cardiometabolic [%]
disease and risk factors

>Framingham Heart Study in US (1948)

>Boga|usa Heart Study in US (1972)

> Nurses’ Health Study (1976)

>ARIC (Atherosclerosis Risk in Communities Study) (1987)
> CHS (Cardiovascular Health Study) in US (1989)

>SHS (Strong Heart Study) in America Indians (1989)

> Rotterdam Study in the Netherlands (1990)

> TLGS (Tehran Lipid and Glucose Study) in Iran (1998)

> AusDiab (Austrailian Diabetes, Obesity & Lifestyle Study) (1999)
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¥ =90% at least 2 years of follow-up

) ¥" »80% at least 10 years of follow-up
Phase 3 Phase 4 Phase & Repeated Measuremenis very JYears
o All participants are followed up annually

il e 1 Thast 3 P Phase 5 st by telephone call to them or fmmh
and asked about any medical event leading
T I e ) e | TR
H H verified in an outcome committes.
15005  57.9%*  769%  84.9% 80.2% : Msin outcomes of inerest
All eause mortality,
7\ Uvu \“/ im0
Cancer,
DM tions
). HTN complications

Continuous NCD outcomes follow-up

* Denotes percent of participation from previous ghase Anaually Fallow up for Death Hespitalization
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Fat and sweet group
6.4+ 3.0
(Not recommended)

Meat and its alternatives
1.2+0.7
(2-3 servings)

Milk and Dairy products
1.1+0.8
(2-3 servings)

Fruits group
3.1+3.0
(2-4 servings)

Vegetable group
3.6£2.0
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The epigenotype model of developmental
origins of disease

Environmental Programming Disease in Later Life

Factors
Conflicting
post-natal
Maternal ~ Nutrition envuronment e Coronary heart disease
Health ¢ Obesity
o '

Placen ‘ °Type 2 Diabetes
Funcﬁo * Hypertension

itertl ® Cancer
® Psychiatric Disorders

Epigenomic
changes Permanent gene Phenotypic effects
expression changes in later life

| Sandovici et al. Epigenetics 2008, Horizon Scientific Press/Caister Academic Press, Norfolk, UK
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Cumulative incidence of obesity from baseline through [%]
fifth phase of TLGS, according to weight in baseline,
and risk ratio for overweight versus normal weight children

Normal weight at Overweight at Risk ratio for
_ baseline baseline overweight vs.
Variable (N=557) (N=47) normal weight
(95% CI)
Cumulative incidence ~ Cumulative incidence
(95% Cl) (95% CI)
% %

All children 18.8 (15.2-22.4) 51.3 (35.6-67.0) 4.55 (2.33-8.90)
Boys 22.0 (16.6-27.4) 50.0 (28.1-71.9) 3.55 (1.34-9.02)

Girls 15.7 (11.0-24.4) 52.6 (30.7-74.5) 5.95 (2.26-15.63)
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Educational interventions

Community-based interventions
School-based interventions  Public mobilization

— ydents

Public education in community

. Continuows education gatherings

Mmm:zw_:'m L Community health projects

N N Parents and family participation

Fami ntervention: i i
ily-based i : _5 Competiions mests tibitionsetc CAMPaigns health promotion Advs.

Face-to-face family education

Sport and physical activity day
Group sessions
Sodal symposia
Educational Publications
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Tehran Lipid and Glucose Study
(TLGS)
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journal homepage: www.elsevier.com/locate/clinbiochem

Age- and sex-specific reference values for fasting serum insulin levels and
insulin resistance/sensitivity indices in healthy Iranian adults: Tehran
Lipid and Glucose Study

Maryam Tohidi ? Asghar Ghasemi "“*, Farzad Hadaegh 2, Arash Derakhshan ?,
Abdolreza Chary ¥, Fereidoun Azizi*

@ CrossMark

o931 9 ol 50 (gl (6 25 01wl (e 8
(ol g (559895 91 oy 0 Y

E55 <olid jop gl p s HeuT O (ylgne ay Ll cyud guasd| adgl U 5,1V
shs g ol 8l y0 Bepe B sl (g5lom g YU e jLLS

(HOMA-IR _a5Li duwle) oyl guusdl & Conglito by, v/



ST Julxd
SO ol )l el $o9,
IFCC by oos g

S5 031wl g
ECLIA (Roche)
(CV) Ol s |
t 99051 9920 9 9900
1.2 & 3.5%

%

axliae 9 5 g0 oo

5786 (23- 94 yrs)

l
309 (24-83 yrs)

(350 \YF 5 35 YAD)

& Ml cy0 30 JLew!l (S galivo o yuiw (5l321 51 G o ills (B9 yo— (B (g ko Al ol alblw
(Sl ¢ o3 s ol (S8 olo ¥ (b 55 (g ymn o olo £ (b 55 alimMo JlE (355 (AL ( sam oy
Cilisee sBg,le B pao « MO/AL VF 5l piioy (yieil S (Lo G pao
(diuretics, CCB, ACELI, beta-blockers and, steroids, thyroid medications, or aspirin)

T9.7 s ylwo




95% 95%
Reference intervals Reference interval
of serum insulin of serum insulin
(LU/mL)  J/mL)
Men

20-29y 32 2.51-12.19
30-39y 34 2.75-11.14
40-49y 29 1.13-8.88

All

20-29 2.03-12.39
30-39 y 2.53-12.31
40-49 y 1.53 - 9.66
> 50y 35 1.65 - 7.38

All 309 2 11-12.49
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95% reference intervals for HOMA-IR*
an insulin resistance and sensitivity index

Men Women Total
(n=108) (n=167) (n=275)

HOMAL-IR  0.61-2.38 0.61-2.68 0.63-2.68
HOMA2-IR  (0.29-1.58 0.40-1.80 0.4-1.80
QUICKI 0.22-0.42 0.33-0.42 \0.33-0.42 )

* HOMA-IR: Homeostasis model assessment of insulin resistance (HOMA-IR)



J. Endocrinol. Invest. 36: 950954, 2013
DOI: 10.3275/9033

Reterence imit of thyrotropin (TSH and free thyroxine (T
inthyroperoxidase postive and negative subjects
A population based study

A Amouzegar, H. Delshad!, L. Mehran', M. Tohidi2, F. Khafai!, and F. Auiz’

Endocrine Research Center: 2Prevention of Metabolic Disorders Research Center: Research Institute for Endocrine Sciences,
Shahid Beheshti University of Medical Sciences, Tehran, IR Iran
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Table 1 - The 2.5 and 97.5 centiles of FT, and TSH concentration according to age (decades), sex and TPOAD positivity.

TSH (mUf) T, (ng/cl)
250 50 MeanzSD IR Median 2505 975t MeansSD  IQR  Median
20-29 W01432520 034 581 20413 (111265 170 096 led  126:017 (114138 1.4
30-39 0625032 038 475 181106 (095233 150 090 155 119:016 (1081300 118
449 lod(181283 034 533 172121 (088217 136 088 147 116015 (106127 115
5059 383(165218) 029 510 1.e8+122 (088208 13 088 148 117:015 (106129 116
260 BIQ46) 026 4% 164122 (086205 134 095 158 124005 (1.09-129) 118

Agegroun(yr)  No. (M, F)

Algroups* 2199 032 506 177124 (093223 146 091 155 119016 (1.08-131) 118
Female 1244 032 563 20114 (104257) 165 089 150 1164015 (108126 1.1
Male 953 031 4 147109 (084188 131 095 140 124016 (113135 123

/ it . (187 167  118+017 (102.120) 118
T@WO OMM-%WJ 25 Ve - N
E T S H le anti TPO antibl FT 4

0.30 - 5.06 mU/L 0.91-1.55 ng/dL
. y N y




Age specific serum TPO-Ab concentration (IlU/mL) and

corresponding percentiles in 1081 men

[ Men 1.50-32.80 IU/mL ]

TPO-ADb Percentiles

Age 2.5t Bth - qQth  25th  5Qth - 75th - gQth g5t 975t
(years)
20-30 127 151 186 275 448 795 14.7 226 3451
30-40 14 166 204 298 48 839 1528 2322 35.07
40-50 158 1.86 227 326 515 879 156 233 34.58
50-60 1.83 213 256 359 552 9.1 1559 2271 32.88
60-70 216 249 294 400 591 932 152 214 29.96
70-80 264 298 345 451 6.33 941 1441 194 26.00

All 150 181 222 321 570 870 1529 2252 1392380

%



Age specific serum TPOAD concentration (IU/mL) and
corresponding percentiles in 1742 women

[ Women 1.55-35.04 IU/mL]

%

TPOAD Percentiles

Age (year) 2.5th 5th  10th 25th 50th 75th  90th  95th  97.5th
20-30 138 1.60 1.92 277 475 9.06 1659 24.47 3513
3040 151 174 208 297 502 940 1692 247 3512
40-50 165 1.89 225 318 530 9.75 17.27 2494 35.10
50-60  1.80 206 244 341 559 1012 17.62 2517 35.09
60-70 196 224 264 3.65 590 1049 17.97 2541 35.08
70-80 215 243 2586 391 623 1089 18.34 2566 35.06
All 155 179 215 308 518 961 1713 2484 3504
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ORIGINAL ARTICLE

Reference Values for Fasting Serum Glucose Levels in
Healthy Iranian Adult Subjects

ASGHAR GHASEMI. SALEH ZAHEDIASL. FEREIDOUN AZIZI

Endocrineg Research Center, Research Institute for Endocrine Sciences, Shahid Beheshfi University af Medical Sciences, Tehran, Iran

FBS
/0-100 mg/dL

Background: Impaired fasting glucose and diabetes are prevalent in Iran; however the definition of high fasting
glucose is inconsistent and has not been reported in this population. This study aims at determining the reference
values for fasting serum glucose in Iranian adults.

Methods: Serum glucose concentrations were measured in 10368 adult subjects who participated in the Tehran Li-
pid and Glucose Study (TLGS). After excluding those with disease or risk factors, 962 apparently healthy non-
smoking participants (404 men and 558 women), aged 20 to 78 vears, remained for analvsis. The International
Federation of Clinical Chemistry guidelines (non-parametric method) and robust methods were used for deter-
mining reference values.

Resulrs: Overall, 95 % reference values for fasting serum glucose concentrations were 4.0 to 3.7, 3.8 to 5.6, and 3.9
to 5.7 mmol / L in men, women, and total population, respectively. In addition, there is a significant increase for
medians of fasting serum glucose with increasing age (p = 0.001).

Conclusions: This study presents reference values for serum glucose concentrations in Iranian subjects according
to standard criteria and proposes that 3.9 - 5.6 mmol / L could be considered as reference values of fasting serum
glucose for this population.

(Clin. Lab. 2011;57:343-349)
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Reference Values for Serum Creatinine with Jaffe-compensated
Assay in Adult Iranian Subjects: Tehran Lipid and Glucose Study

Asghar Ghasemu PhD+"*, Iraj Azimzadeh BSc®, Saleh Zahedias| PhD', Fereidoun Azizi MD*

Abstract
Background: Chronic kidney disease is a worldwide public health problem and glomerular filtration rate (GFR), the best overall index of
renal function, is most commonly estimated from serum creatinine concentrations. The aim of this study was to determine reference values
for serum creatinine concentp? E— —

_M_emﬂds: Serum creatinin Serum Creatinine | participants thht’-: Tehran
Lipid and Glucose Study. F was measured using both
(Jaffe-compensated assay)

the Jaffe and the enzymati jon line equation of Jaffe-
creatinine=0.863 x PAP-creati ; IO (T SRR 1AV ational Federation of Clinical
Chemistry/ Clinical and Laboratory Standards Insfitute), non-parametric method was used for determining creatinine reference values.

Results: n 47-98 pmol/ g/dL), and
37-78 pmollL en, and meno CONcen-
tration was s Men both age < 50 \Women 571011
mgd)P<0] 0.53-1.11 mg/dL  foiL(p83:0.14 0.42-0.77 mg/dL

Conclusion e compensated J alues that




Biol Trace Elem Res (2010) 138:99-106
DOI 10.1007/512011-010-8624-2

Reference Values for Serum Magnesium Levels in Young
Adult Iranian Subjects

Asghar Ghasemi - Saleh Zahediasl - Fereidoun Azizi

Serum Magnesium
1.8-2.5 mg/dL

Received: 29 September 2009 /Accepted: 21 January 2010/
Published online: 13 March 2010
(©) Springer Science+Business Media, LLC 2010

Abstract This study aims at determining the reference values for serum magnesium (Mg)
concentrations in Iranian adults. Serum Mg level was measured using flame atomic
absorption spectrometry in 491 subjects (233 men and 258 women), aged 20-50 vyears,
randomly selected from a population-based study. The International Federation of Clinical
Chemustry guidelines and the robust method were used for determining the reference
values. The 95% reference values for serum Mg concentration were 1.83-2.49, 1.79-2.48,
and 1.83-2.55 mg/dL in men, women, and total population, respectively. The prevalences of
hypo- and hypermagnesemia, according to the reference values obtained in the current
study, were 2.5% and 4.0%, respectively. In conclusion, this study reports serum Mg
reference values based on current standards in a large healthy population of young lranian
adults.




Biol Trace Elem Res (2012) 149:307-314
DOL 10.1007/512011-012-6443-2

Reference Values for Serum Zinc Concentration and Prevalence
of Zinc Deficiency in Adult Iranian Subjects

Asghar Ghasemi « Saleh Zahedias] -
Firoozeh Hosseini-Esfahani « Fereidoun Azizi Se rum ZI nc

60-200 pg/dL

Received: 27 February 2012/ Accepted: 30 April 2012 /Published online: 17 May 2012
(©) Springer Science+Business Media, LLC 2012




Mitric Oxide 23 (2010) 264-268
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Nitric Oxide

journal homepage: www.elsevier.com/locate/yniox

Reference values for serum nitric oxide metabolites in pediatrics
Asghar Ghasemi, Saleh Zahediasl *, Fereidoun Azizi

Endocrine Research Center, Research Institute for Endocrine Sciences, Shahid Behesht University of Medical Sdences, Tehran, Iran

ARTICLE INFO ABSTRACT

Y

vt Serum nitric oxide (umol/L)

Available online 3

Keywords:
Adolescents
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Original Article

Pediatric Reference Values for Serum Creatinine and Estimated
Glomerular Filtration Rate in Iranians: Tehran Lipid and Glucose Study

Asghar Ghasemi PhD', Iraj Azimzadeh BSc?, Marjan Afghan MSc!, Anur Abbas Momenan MDY, Fatemeh Baghenpour MSc',
Fereidoun Azizi MD+*

Abstract

Background: Serum creatinine is the most widely used marker for estimating glomerular filtration rate (GFR). The aim of this study was
to determine pediatric reference values for serum creatinine levels and eGFR values using data from a population-based study in Iran.

Methods: Serum creatinine of 1594 subjects, aged 3 — 18 years, participating in phase 4 of the Tehran Lipid and Glucose Study
(2008 — 2011) was measured using the conventional Jaffe method. The non-parametric method of Schwartz and Counahan-Barratt
equations were used to calculate eGFR. CLSI/IFCC guidelines were used to determine reference values.

Results: In both genders, serum creatinine concentration was significantly increased with age and had a positive cormelation with
age (boys (r=0.786, n=778, P< 0.001) and girls (r = 0.638, n =724, P < 0.001)). In addition, mean serum creatinine concentration was
significantly higher in boys, compared to girls (0.66 £+ 0.01 vs. 0.80 £ 0.01 mg/dL, P < 0.001). Based on these results, we proposed the
following formula: serum creatinine (mg/dL) = k = age (year) + 0.5, where k was 0.03 for boys and 0.02 for girls.

Conclusions: This study presents pediatnc reference values in Iranian boys and girls for serum creatinine levels to be 0.6 — 1.20 mg/dL
and 0.6 — 1.00 mg/dL and for eGFR values to be 81— 154 mUmin/1.73 m? and 80 — 129 mUmin/1.73 m?, respectively. These values can
be used for diagnostic and therapeutic purposes.

Keywords: Child, Jaffe, reference values, serum creatinine

Cite this article as: Ghasemu A Azimzadeh [ Afghan M Momenan AA Baghenpour F, Azizi F. Pediatric reference valves for serum creatinine and estimated
glomeular filtration rate in Iramans: Tebran lipid and glucose study. Arch Iran Med. 2015; 18(11): 753 —739.
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Pediatric reference values for serum magnesium levels
in Iranian subjects

ASGHAR GHASEMI, LEILA SYEDMORADI, SALEH ZAHEDIASL & FEREIDOUN AZIZI

Endocrine Research Center, Research Institute for Endocrine Sciences, Shahid Beheshti University of Medical Sciences,
Tehran, Iran

Abstract

Magnesium (Mg), an essential element, plays important roles in many physiological functions. Mg deficiency is associated
with insulin resistance, cardiovascular disease, and disorders of the nervous system. The aim of this study was to determine
reference values for serum Mg concentration in pediatrics. Serum Mg level was measured by flame atomic absorption spec-
trophotometry in 306 subjects (141 boys and 165 girls), aged 3-19 years, selected from among participants of the Tehran
Lipid and Glucose Study. The International Federation of Clinical Chemistry guidelines (IFCC) and the robust method
were used for determining reference values for sample sizes greater or less than 120 subjects respectively. The 95% reference
values for serum Mg concentrations were 0.76-1.0, 0.75-1.0, and 0.76-0.99 mmolL. in boys, girls, and the all subjects
respectively. According to the reference values obtained in this study, the prevalences of hypo- and hypermagnesemia, were
5.9% and 5.6% respectively. In conclusion, the current study presents pediatric reference values for serum Mg levels derived
from a randomly selected healthy population, values which could be instrumental in detecting serum Mg abnormalities.
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Pediatric reference values for serum zinc concentration in Iranian subjects and an
assessment of their dietary zinc intakes

\
Asghar Ghasemi ?, Saleh Zahediasl **, Firo

4 Endocrine Research Center, Research hstinute for Endocrine Soences, S S e r u I n C
b Dbesity Research Center. Research hstifute for Endocrine Sdences, Shahi 60 200 /d L

, Fereidoun Azizi ¢
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ARTICLE INFO ABSTRACT

Article history: Objectives: To determine pediatric reference values for serum zinc concentration in ranian subjects.
Received 30 April 2002 Design and methods: Serum zinc concentration was measured by flame atomic absorption spectrometry
recenved inrevised form 24 June 2012 in 639 children and adolescents. Reference values for serum zinc were determined according to the Clinical

accepted 5 July 2012

; ) and Laboratory Standards Institute International Federation of Clinical Chemistry guidelines. Dietary zinc in-
fvailable online 20 july 2012

take was assessed using a validated semiguantitative food frequency guestionnaire,
Results: Overall 95% reference values for serum zinc concenfrations were 9.7-31.5, 9.2-309, and 9.3-

ET;?m 31.1 umol/L in boys, girls, and total population respectively. Serum zinc concentrations were comparable in
Children boys and girls (17.5 +£53 umol/L vs 172+ 56 umal/L, p=0.242). The dietary zinc intake of 76% (4.9%
Reference value boys and 10.2% girls, p<0.01) was lower than the estimated average requirement.

Serum zine Conclusions: This study presents pediatric reference values for serum zinG concentrations, values that
Zinc intake could help diagnose and manage zinc deficiency in pediatrics.

& 2012 The Canadian Society of Clinical Chemists. Published by Elsevier Inc. All rights reserved.
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Reference values for serum nitric oxide metabolites in an adult population
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Abstract

Objectives: To determine reference values for serum nitric oxide metabolites (nitrite + nitrate=NO,) concentrations in adult subjects.
Design and methods: Serum NO. concentration was measured. using the Griess method, in 694 non-smoking apparently healthy subjects,

Serum Nitric oxide (MMOVL)  Juu o swsssmt siori00
Boys: 13.6-69.2
Girls: 11.4-66.0

tinine ratio were 11.5 to 76.4 ymol/L and 0.111 t0 0.729
ing body mass index. upper limits of serum NO, and the
ove upper limits predicted both diabetes and metabolic
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ipoprotein cholesterol according to triglyceride levels: extraction
and validation
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Modified Friedewald equations for estimating

LDLC (mg/dL) according to triglyceride levels In
the training data set

TG concentration n Modified Friedewald formula
(mg/dL)

<100 1226 M-LDLC=TC —-HDLC -TG/2.7
100 - 200 1484 M-LDLC=TC - HDLC -TG/3.7
200 - 300 435 M-LDLC=TC —-HDLC -TG/4.6
300 - 400 142 M-LDLC=TC —-HDLC -TG/5

TC total cholesterol, TG triglycerides, LDLC low-density lipoprotein cholesterol, HDLC high-density
lipoprotein cholesterol



a

The overall modified formula for

samples with TG < 400 mg/dL

M-LDLC = TC-HDLC-TG/4

4
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Applied formula Kappa coefficient Observed Level of

(95% CI) proportion of agreement

agreement

D-LDLC & F-LDLC | 0.505 (0.467-0.542) 0.67 (0.34) Moderate
D-LDLC & M-LDLC
(with TG term=4) 0.602 (0.587-0.618) * 0.75 (0.36) G 00 d
D-LDLC & M-LDLC
(with specific TG 0.691 (0.674-0.708)* 0.81 (0.38)
terms for TG Good
groups)

*P < 0.001
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No Title Cited By  Year
1 Reliability and relative validity of an FFQ for nutrients in the Tehran Lipid and Glucose Study 1023 2010
2  Prevalence of metabolic syndrome in an urban population: Tehran Lipid and Glucose Study 822 2003
3 Prevention of non-communicable disease in a population in nutrition transition: Tehran Lipid and Glucose 800 2009
Study

4  Reproducibility and relative validity of food group intake in a food frequency questionnaire developed for the 799 2010
Tehran Lipid and Glucose Study

5 Beneficial effects of a dietary approaches to stop hypertension eating plan on features of the metabolic 782 2005
syndrome

6 Cardiovascular risk factors in an Iranian urban population: Tehran Lipid and Glucose Study (phase 1) 642 2002

7 Dairy consumption is inversely associated with the prevalence of the metabolic syndrome in Tehranian adults 537 2005

8 The prevalence of polycystic ovary syndrome in a community sample of Iranian population: Iranian PCOS 415 2011
prevalence study

9 Epidemiology and control of common diseases in Iran 391 2000

10 Whole-grain consumption and the metabolic syndrome: a favorable association in Tehranian adults 373 2005




Top 10 cited articles using data from
“Tehran Lipid and Glucose Study”

No Title Cited By Year
1 Heart disease and stroke statistics-2016 update: a report from the American Heart Association 73186 2016
2 Worldwide trends in body-mass index, underweight, overweight, and obesity from 1975 to 2016: a pooled analysis of 6824 2017
2416 population-based measurement studies in 128.9 million

3 Trends in adult body-mass index in 200 countries from 1975 to 2014: a pooled analysis of 1698 population-based 5065 2016
measurement studies with 19.2 millions participants

4  Worldwide trends in diabetes since 1980: a pooled analysis of 751 population-based studies with 4.4 million 3743 2016
participants

5 Worldwide trends in blood pressure from 1975 to 2015: a pooled analysis of 1479 population-based measurement 2386 2017
studies with 19.1 million participants

6 Worldwide trends in hypertension prevalence and progress in treatment and control from 1990 to 2019: a pooled 1182 2021
analysis of 1201 population-representative studies with 104

7 World health organization cardiovascular disease risk charts: revised models to estimate risk in 21 global 669 2019

8 Rising rural body-mass index is the main driver of the viobal obesity epidemic in adults 627 2019

9 A century of trends in adult human height 555 2016

10 Cardiovascular disease, chronic kidney disease, and diabetes mortality burden of cardiometabolic risk 409 2014
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Results: ...

(from Web of Science Core Collection)

Web of Science  InCites  Journal Citation Reports

SO Ay 49999
ole> Sy

Web of Science
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municable diseases) AND TOPIC: (nutrit

ion) ...More
—
Authors Refine Exclude Cancel  Sorttheseby: | RecordCount w

The first 100 Authors (by record count) are shown. For advanced refine options, use il Analyze results .

I3 Clarivate
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}” Y ‘Ulef JS' }” ":Uﬁ )é (] WAHLQUVIST ML (8) ] AMUNAP (5) (] ZOTORF (5) (] JAIME PC (4)
"‘.‘.9,&" 3 o u% "M }‘ [ YAINIKCS (8) [ ] ARENAR(5) [ ] ABRAHAMS Z (4) [ ] KOVALSKYS 1 (4)
&)‘é )'}5 a‘}é (] KOLETZKO B (7) (] BARKER M (5) (] AGOSTONI C (4) (] KYOBUTUNGI C (4)
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