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Abstract: Problem statement: Approximately 70% of the total ethnic minority pdation of
Scotland is of South Asian ancestry, although ingdft little is known about their cardiovasculaski
profile. Determining the risk profiles of Scottiglouth of South Asian ancestry may inform the
creation of interventions to reduce risk and imprtlve quality of life in this populatiopproach:

The purpose of this pilot investigation was to ekarthe Cardiovascular Disease (CVD) risk profiles
of Scottish youth of South Asian ancestry. A sangfld8 South Asian adolescents (26 females, 22
males, 1612 years of age) resident in the city EHs@ow participated in this study. Stature, mass,
waist circumference, physical activity, blood press diet and 10 metabolic markers of CVD risk
were recordedResults: Boys had a significantly . 01) greater body mass, stature and were more
physically active than girls. The boys also had#igantly (p<0. 05) higher fasting levels of glucose,
LDL and C-Reactive Protein (CRP) and recorded lolseels of HDL than girls. High fat diets, low
physical activity, elevated CRP, glucose and imslédivels and low HDL levels were the risk factors
most often identified as being as non-desirableoul88% of the cohort had between 2 and 6 CVD
risk factors while 40% of boys and 20% of girls ggeted with 5 or more risk factors.
Conclusion/Recommendations. Results suggest that preventive measures, ingudittreased
physical activity and dietary management may beavded for the youth of South Asian ancestry.

Keywords: Cardiovascular Disease (CVD), Systolic Blood Pres¢8BP), Diastolic Blood Pressure
(DBP), Physical Activity Questionnaire for Adoleste (PAQ-A)

INTRODUCTION Several studies have shown that at low BMI levels

. . Ipre-adolescent English youth of South Asian angestr
Cardiovascular Disease (CVD) accounted for oveg,

. X - . ad a poorer CVD risk profile than youth of Europea
191,000 deaths m_the United ngdom (U_K) in 2008d(White) ancestry (Whincupet al., 2002; 2010). A
and was the main cause of mortality in Scotland’.

. . similar study of adolescents, also showed SoutlarAsi
(,900) scourting for neary & 1 of & 55 _youth had o geater precisposiion © Type 2 e
complex interaction of several risk factors allvafich that their Wh't? peers when adiposity was statiiyic
predispose individuals to its incidence over theircontrolled (Whincumet al., 2005). Genetic factors have
lifetime. Obesity at any age is a risk factor foyrz ~ been implicated in the elevated incidence of CVekri
which is associated with other co-morbidities sash In South Asian youth, as have environmental sedting
type 2 diabetes, hypertension, asthma, depressiognd dietary habits (Giskez al., 2011). For example,
certain cancers and sleep apnoea (Steinbestgat., there is a strong association between an indivislual
2009). Although risk elevation with obesity is food environment and weight status (Gisketsal.,
consistent across age groups, childhood obesigsrat2011). The Scottish diet is notoriously poor in
and its presence as a CVD risk factor apparentfesa comparison with other nations in the UK. The Sehbitti
by ethnic origin (Whincugt al., 2005; Yajnik, 2002). diet consists of the highest intake of saturatedafal
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lowest intake of fruit and vegetables comparediédsd measurement. Sexual maturity status was estimated
in Wales, Northern lIreland and England (DEFRA,based on stage of Pubic Hair (PH) development using
2004). The prevalence of CVD risk is positively the criteria of (Tanner, 1962).

associated with length of residence among Southrsi Blood pressure: Systolic Blood Pressure (SBP) and

m!grants and it h_as been _suggested that th(_e atty o Diastolic Blood Pressure (DBP) were recorded with a
migrant parents is more likely to engage with thesl automated monitor (Omron M10-IT Blood Pressure
culture, making them more susceptible to an in@géas Monitor HEM-7080IT-E. Omron Healthcare UK Ltd
prevalence of CVD risk (Harding al., 2008). Milton Keynes, UK) after each participant sat glyiet

Approximately 70% of the total ethnic minority for 5 period of 10 min as previously documented
population of Scotland is of South Asian anCGStry,(Anderseret al., 2003).

although relatively little is known about their C\Ui3k

profile (SG, 2004). The purpose of this pilot stwdgs Diet and physical activity: Daily food intake was

to investigate the prevalence of novel and tradi#io estimated with a validated, self-reported sevenfdag
CVD risk factors in a cohort of Scottish youth afush  diary (McCance and Widdowson, 2002) and a food
Asian ancestry. The observations may inform futurefrequency questionnaire. Participants were instaitd
large scale investigations which could providecomplete the food diary and record everything thay
important information regarding the prevalence ®DC ate and drank over a specified seven-day period.
risk in ethnic populations residing in ScotlandrtRer, ~ Participants were encouraged to continue their abrm
this information may inform the creation of €ating and drinking behaviors during the seven day
interventions to reduce risk and improve the quaiit ~ recording period. Returned food diaries and

life in this population. guestionnaires were inspected and responses ethrifi
if necessary. The collated data were analyzed thi¢h
MATERIALSAND METHODS nutritional analysis software (Nutri Check, Health

_ ~ Options Ltd, Cirencester, Gloucester, UK). Daily

A sample of 48 Scottish youth of South Asiankilocalories (kcal/d), percentage of total fat and
ancestry, 26 females and 22 males (1612 years &f agsaturated fat were then calculated.
from the city of Glasgow participated in the stuéyl Participants also completed a validated Physical
participants were born and resided in Scotlandf- Sel Activity Questionnaire for Adolescents (PAQ-A)
reported ethnicity indicated 60% Pakistani and 40%Kowalski et al., 1997), which required the recall and
Indian descent. Participants were recruited withdld  documentation of PA behavior over the previous 7
of the data base of the Scottish Ethnic Minority®® days. This validated questionnaire has been used in
Association (SEMSA). Key community leaders wereprevious research by American (Jastzl., 2008) and
approached for advice before visits to communitg an British (Buchanet al., 2011) youth. It provides a score
religious centers were undertaken for the purpdse dor each individual ranging from 0-5, with 0 refleg
recruiting subjects. All participants were assufell no physical activity and 5 being very physicallyiee.
anonymity and informed of their right to withdravefn ~ The PAQ-A is particularly useful as an indicator of
the study at any point. Information sheets andgeneral activity patterns that can discriminatereen
participant and parent/guardian consent forms weractive and inactive individuals rather than tryitm
distributed. Only those who returned completed enhs estimate the intensity and duration of activitiesom
were permitted to participate. Participants wereprevious experience, completion of the questioenair
instructed to maintain their daily routines and tot required no longer than 30 min to complete and was
change dietary and lifestyle habits prior to datacompleted during the scheduled consultation timea wi
collection. Ethical approval was granted by thesubjects. Completed questionnaires were inspecigdf a
University of the West of Scotland ethics committee ~ necessary, responses were clarified with the jzatic.

Anthropometry: Stature, (barefoot), was measured toCardiometabolic indicators. Blood samples were
the nearest 1 mm (Seca Stadiometer, Seca Ltdpollected between 9:00 and 11:00 am after an ogletni
Birmingham, UK). Mass in light indoor clothing, fast. Prior to sampling, participants were instegcto
without shoes, was recorded to the nearest 0.1skgyu sit quietly for a period of at least 30 min to aohtfor
a calibrated electronic weighing scale (Seca 880plasma volume shifts (Pronk, 1993). A team of
Digital Scales, Seca Ltd, Birmingham, UK). Body mas qualified phlebotomists, experienced in pediatric
index (BMI, kg n¥) was calculated. Waist sampling techniques collected the blood samplesodI
Circumference (WC) was measured at the midpoinsamples were obtained from an antecubital vein and
between the lower ribs and iliac crest following were stored in BD Vacutainer plasma tubes (Becton,
standard procedures (Ledoebal., 1997). All measures Dickinson and Company, Franklin Lakes, USA).
were recorded by specialists trained in anthropdmet Plasma was isolated by centrifugation at 3,500 R&M
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10 min and frozen at -80°C within 2 h of collection for low HDL differed: for older youth, <1.29 andOB.
Analyses were subsequently completed within fivemmol L™ for females and for males, respectively. At
months of collection. Total Cholesterol (TC), irisul risk thresholds for total cholesterol and LDL adspt
High-Density Lipoprotein Cholesterol (HDL), Low- for the analysis werge4.73 mmol L* (total cholesterol)
Density Lipoprotein cholesterol (LDL), high-sengity =~ and> 3.18 mmol [* (LDL) for boys and>5.12 mmol
C-reactive Protein (CRP), glucose, interleukini6g), L™ (total cholesterol) an¢3. 34 mmol/L (LDL) for
adiponectin, triglycerides and Plasminogen Activato girls (Tamir et al., 1981). Levels at <1.0 mgLand
Inhibitor-1 (PAI-1) were measured. All analyses ver >1.0 mg L* indicated low risk and at risk status,
performed using standard procedures. Total chatdste respectively, for CRP (Pearsat al., 2003). At risk
and triglycerides were measured using enzymatidasting insulin levels were set at >§5mL™ and was
methods (TR210 and CH200Randox, Co. Antrim, UK)used to identify participants with hyperinsulinemic
and a Camspec M107 spectrophotometer (Camspel@vels that may suggest insulin resistance (Ten and
Leeds, UK). Concentration of HDL was determinedMaclaren, 2004). Thresholds of <1.0 mg land>1.0
after precipitation of very low density and low-ggg Mg L~ indicated low risk and at risk status,
lipoproteins by the addition of phosphotungsticdaici respectively, for CRP (Pearsehal., 2003). Consistent
the presence of magnesium ions. The Friedewal@ut-Off values have yet to be proposed for PAILGI
formula (Friedewaldt al., 1972) was used to calculate @'d adiponectin in youth populations; hence, the
LDL concentration. Glucose was measured using th@révalence of these markers was not included when
glucose oxidase method (GL364, Randox, Co. Antrim!dentifying at risk participants.

UK) ‘and analyzed wusing a Camspec M107p5i5 analysis The data were analysed using Minitab
spectrophotometer (Camspec, Leeds, UK). Plasmag o (Minitab Inc., Philadelphia, PA.). In additida

insulin was measured with commercially availabley,e cajculation of descriptive statistics, indepamtot-
immunoassay kits (ALPCO, Salem, NH, USA) andiegis were performed on all measured and derived
analyzed with a Camspec M107 spectrophotometeyariaples to compare the means between two groups
(Camspec, Leeds, UK). Concentrations of IL-6, CRPymgale and female). The level of significance wasase
adiponectin and PAI-1 were measured with speC|f|cp§0_o5 throughout.

enzyme linked immune-Sorbent assay ELISA kits (R | evene’s test was used to assess the assumption of
and D Systems, Abingdon, UK) and a MRX microplatenomogeneity of variance and the Anderson Darlirsg te
reader (Dynatech Laboratories, Cambridge, MA, USA)y a5 ysed to assess the assumption that the residual
All samples were measured in duplicate. were normally distributed. For variables where the

Classification of youth at risk: Established criteria @ssumptions of normality and /or homogeneity of
were used to classify each participant with eactv@riance were invalid, the non-parametric Mann-
indicator of CVD risk. This method was used, gitea  Whitney test was used. Bonferroni-adjusted t-tésts
lack of ethnic specific at risk thresholds for aillt one  two independent means were used for significant F-
risk factor measured. Weight status was classiied ratios while for significant H-values, a Bonferreni
the basis of the BMI as obese, overweight, healthydjusted Mann-Whitney U test was applied. The 95%
weight or thin using internationally recognized aged ~ Confidence Intervals (CI) for the differences betwe
gender-specific cutoffs (Cok al., 2007). For WC, the two population means were calculated for all
ethnic specific circumferences used to identifykris statistically significant post-his findings. Postuse and
levels were those proposed by the InternationaWwhere indicated by statistical significance of tias,
Diabetes Federation which were90cm for men and Effect Size Statistics (ES) were calculated.
>80cm for women. The dietary lipid contents Interpretation of ES was based on Cohen’s criteria:
considered to increase CVD risk were >30% total fasmall (0.2>d<0.5), MOD (0.5<d<0.8) and large (d30.8
and >10% saturated fat in the diet (WHO, 2003). (Cohen, 1988). ES permits an estimate of the power
Age- and gender-specific cutoff points proposed by(%) of each significant t-ratio.
the International Diabetes Federation for individua
<16 years (Zimmetet al., 2007) were used for RESULTS
triglycerides, HDL, SBP, DBP and glucose. The
following cutoff points were used to identify Descriptive  statistics for all variables are
participants at risk: elevated triglyceridesl(f mmol summarized in Table 1 and 2. Stages of PH were
L™, low HDL (<1.03 mmol %, high BP (Systolic, distributed as follows: boys-PH3 (2), PH5 (20);|gir
>130 or diastolic>85 mm Hg) and elevated blood PH4 (3), PH5 (23). With few exceptions, the sample
glucose ¥5.6 mmol L% (Zimmet et al., 2007). was post-pubertal. Stature, body mass, physicalityct
International Diabetes Foundation recommendations f fasting glucose, HDL, LDL and CRP differed
adults were used for youtl6 years. The only criteria significantly by sex (p<0.05) (Table 1 and 2).
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Table 1: Descriptive statistics (mean+SD) for age, anthroptiyn blood pressure, anthropometry, physical d@gtivblood pressures and
dietary variables

Estimated (95% ClI)

difference differences
Variables Total Boys Girls between girls between ffed size
(units) (n =48) (n=22) (n =26) and boys genders (Power (%)) p-value
Age (yr) 16.4+1.4 16.6+1.47 16.2+1.4 NS
Stature (cm) 166.1+8.4 172.646.52 160.745.4 911 (-15.38, -8.44) 2.00 (100) <0.001
Body mass (kg) 59.7+12.0 66.8+11.7 53.7+8.7 133 (-19.05, -7.20) 1.29, (99.2) <0.001
BMI (kg m?) 21.6+3.7 22.544.2 20.843.1 NS
Waist circumference  70.5+17.0 73.0£21.9 (20) .6682.2 NS
(cm)
Physical activity 2.240.7 2.5+0.6 1.9+0.6 -0160 (-0.948,-0.261) 1.02 (93.5) 0.001
(PAQ-A)
SBP (mmHg) 124.6+£13.5 (47) 128.6116.6 121.1495) NS
DBP (mmHg) 75.249.5 (47) 74.5+10.4 75.748.7 (25) NS
Total fat (%) 34.0+5.20 34.815.5 33.2+4.9 NS
Saturated fat (%) 12.6+3.0 13.2+3.5 12.1+2.7 NS
kCal d-1 1415.1+366.8 1491.5+400.6 1350.5+337.7 NS

Note: where n# denoted number, actual sample number is presanigarenthesis. NS indicates not significant. Défece between boys and
girls were tested with independent t-tests. The 3Béffidence Intervals (Cl) and Effect Size statst{ES) were calculated for all
statistically significant post-hoc findings

Table 2: Descriptive statistics (mean+SD) for metihcardiovascular disease risk factors in youtlséx

Estimated

Difference
Variables Boys Girls Total between girls Effeizes
(units) (n=22) (n =26) (n =48) and boys (95% C (Power (%) p-Value
Insulin (IU mrY) 7.6745.42 (17)  10.83+11.00 (22)  9.45+9.04 (39) NS
Glucose (mMol [*)  5.30+#1.30 (21)  4.59+0.71 4.91+1.06 (47) @71 (-1.316,-0.119) 0.71(65.1)  0.020
Triglyceride (mMol %) 0.77+0.37 (21) 0.75+0.64 0.76+0.53 (47) NS
Total Cholesterol 2.92+0.39 (21) 2.82+0.53 2@A¥ (47) NS
(mMol L™)
HDL (mMol L™ 1.32+0.43 (21) 1.69+0.69 1.53+0.61 (47) 0.373 (0.026,0.720) 0.63(55.9) 0.036
LDL (mMol L™) 1.33+0.45 (20) 0.96+0.62 (23) 1.13+0.57 (43)-0.363 (-0.703, -0.024) 0.66 (55.1)  0.037
PAI-1 (ng mLY) 9.7945.20 (21)  10.63+4.97 (25) 10.25+5.03 (46) NS
IL-6 (pg mI™) 1.38+0.90 (18) 1.31+1.79 (22) 1.34+1.44 (40) NS
CRP (mg %) 2.57+2.68 (20) 1.05+0.93 (24) 1.74+2.05 (44)-1.515 (-2.693,-0.337) 0.78(72.1) 0.013
Adiponectin (mg L)  8.66+8.26 (21) 12.66+10.08 10.87+9.43)(47 NS

Note: Where n# denoted number, actual sample number is presamegténthesis. The difference between boys andvgire tested
by independent t-tests. The 9% Confidence Inter(@l} and Effect Size Statistics (ES) were calculated dibrstatistically
significant post-his findings. NS indicates not #figant. Data are presented as a mean testandard idayiexcept for CRP where
the median values were used

The boys had a greater body mass and was taller ahelvels were evident in 46% of the cohort and
performed more physical activity than girls (Tallle =~ demonstrated a bias toward boys. Numbers of
The boys also had significantly greater (p<0.05})ifly  individuals presenting multiple CVD risk factorsear
levels of glucose, LDL and CRP and lower levels ofpresented in Table 4. About 88% of the sample héd 2
HDL than girls (Table 2). CVD risk factors; 40% of boys and only 20% of girls

Percentages of youth who exceeded thresholds fdiresented 5 or more risk factors.
CVD risk factors are summarized in Table 3. The
majority of subjects (75%) consumed a diet that DISCUSSION
exceeded recommended levels of total and satufatted o )
Some girls presented with elevated levels of imsuli Although limited to relatively small numbers, these
more so than boys, although conversely, some boydndings revealed a number of Scottish youth oftBou
presented with elevated levels of glucose morehan t Asian ancestry with poor CVD profiles. The
girls. A small number of individuals also presentdth  observations here are consistent with other rekearc
low levels of HDL (23%), but in total there was @an  the literature. South Asian youth tend to have atied
equal distribution of boys and girls. Elevated CRPlevels of fasting insulin, glucose and CRP and lowe
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levels of HDL (Whincupet al., 2010), which was saturated fat (Table 3). This was generally coesist
similarly evident in the current study. Boys hadwith recent observations which suggested that South
significantly higher levels of fasting blood glueothan  Asian youth were more likely to have poorer dietary
girls (Table 2) with nearly 30% of boys presentingpractices compared to their White UK peers; ofriese
levels considered at risk (Table 3). Although noSouth Asian youth born in the UK were more likeby t
significant differences were noted between sex@&s fomake or experience poor parental dietary choices
fasting insulin, nearly 30% of the girls had levels(Harding et al., 2008). It appears, therefore, that the
considered at risk (Table 3). In comparison to [Beem  combination of physical inactivity, poor diet andop
Whites, South Asians also have a higher risk otgp weight status contributed to the increased riskypé 2
diabetes during youth and in adulthood (Dosirel.,  diabetes in this cohort of South Asian youth. Ferrth
2010; Whincupet al., 2010). Since insulin resistance clarification of the specific contributions of irtaty,
tends to precede hyperglycemia, the present fisdingdiet and weight status is necessary to develop more
appear to imply that adolescent girls of South Asia effective strategies for early prevention of Type 2
ancestry may be predisposed to Type 2 diabeteigrear| diabetes in South Asians.
than boys with its antecedents appearing and aihgnc  The significant difference in HDL levels between
in severity considerably prior to adulthood. boys and girls was consistent with the literatuoe f

The most recent Scottish Health Survey reporteetha adplescentg as HDL decreases,l on average, in boys
large proportion of adolescents were currently maet while remaining relatively stable in girls (Daniedsid

ge proporto . ntly mg Greer, 2008).
physical activity recommendations, approximately- 60
84%, although more boys achieved the recommendatioriable 3: Percentage of youth with CVD risk classifion based on

more than girls (SG, 2009). Boys in the presertystilso  — currently used criterion thresholds :

. . .. . Risk factor Boys (%)  Girls (%) Combined (%)
reported higher physical activity levels than gifl@ble Weight status (BMI)
1). The PAQ-A (Kowalskiet al., 1997) which measures opese 9 0 4

general activity patterns was used. Direct comparis Overweight 23 15 19

; ; ; :Healthy weight 60 70 65
among studies using different measurement tools |$hin_gra de 3 9 15 12

problematic, especially with self-report measuresyc

Nonetheless, South Asian adolescents of both sesrs  Atrisk 21 15 18
not overly active, particularly girls, which wasnsistent iﬁﬁ’si”d DBP 18 " 5
with the literature concerning the physical agyiVévels  Total fat (>30%) 77 73 75
of South Asians within the UK (Fischbactetil., 2004).  Sat fat (>10%) . 77 73 75
The majority of youth in the present study did meet the ~ nsulin (>150UmL ) | 4 27 20
hysical activity recommendations. This is alsaent in Glucose £5.6 mmol L) 29 4 »
P ys_lca y . ) ) Triglycerides 0 12 6
studies of younger children of South Asian ancestry>1.7 mmol %)
(Owenet al., 2009). Cholesterol

Poor weight status also links to adverse®473mmolL’ (B)
. . . (>3.34 mmol L* (G))
cardiovascular profiles. Although the BMI and W@ di ompined 0 0 0
not differ, on average, between boys and girls [§ap,  HDL Cholesterol
nearly 20% of the sample had a BMI and WC that(<1.05 mmol L* (B))
. .o (<1.29 or <1.03 (G))
placed them at risk (Table 3). Although these iectir ~ “vicq 24 26 23
indicators of adiposity may place youth at riskhest DL Cholesterol
factors such as physical inactivity, low (§3-18 mmo: l{i ()
cardiorespiratory fitness, poor diet and genetiztdies, (Am3£4 mmol L™ (G))
. . . . gether 0 0 0
may contribute to elevated insulin resistance ofeskr crp
in European South Asian compared to White youth=1.0 mg L% 60 33 46
(Whincupet al., 2010). Dietary habits recorded for this

sample of Scottish South Asian youth are cause f

Table 4: Number of individuals with multiple CVDski factors
0;Sarticipants No. of risk factors

concern as high dietary levels of total and saduldiat 0 1 > 3 4 5 6 7 8
may influence increased insulin sensitivity, esplbgi  Girls c 1 1 4 3 2 2 0 1

X ) . Boys 1 1 7 4 0 8 1 0 0
among South Asians in the UK (Singh al., 1995). Tqtal 1 2 18 8 3 10 3 0 1
About 75% of the cohort (sex differences wereNote: Of the 12 risk factors analyzed, no individpeesented with
negligible) reported diets high in both total and more than 8 risk factors
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About 25% of the cohort presented HDL levels As noted in Table 4, 88% of this cohort of Scottish
considered at risk (Table 3). This may be explaibgd South Asian youth presented between 2 and 6 CMO ris
the high dietary fat intake or perhaps insulinstsice factors and 40% of boys and 20% of girls presebted
(Donin et al., 2010). Boys and girls also differed or more risk factors. The prevalence of CVD risk
significantly in LDL levels (Table 2), but no indduals  factors in this cohort was considerably greater
presented levels of LDL or total cholesterol copsédti compared to previous studies of White Europeantyout
at risk (Table 3). This may reflect a trend notetbag  which showed 2 risk factors in 16% of 261 particifza
European adults of South Asian ancestry who tend t@Ekelundet al., 2009) or clustering of risk factors in
have lower levels of total cholesterol and LDL thanl11% of 1732 youth 9-15 years (Andersgral., 2006).
White Europeans (Cappucabal., 1997). Given the small sample size, it is not certain \Wwbet
Elevated levels of CRP are strongly associated witlthe findings indicate an urgent need for intervamti
insulin resistance and risk of type 2 diabetes gmonwithin Scottish South Asian populations. Nonetheldse
adolescents (Balagopedl al., 2011; Tamet al., 2010).  low subject number does not affect the significaofctine
South Asian boys had significantly greater levels o results noted in Table 2 and we direct the reanléhe
CRP than girls (Table 2) and just less than onéd#fal moderate effect size and level of significance nlesk
the boys and girls had CRP levels considered &t risbetween genders for glucose, HDL, LDL and CRP.
(Table 3). The elevated levels of CRP in this cohor )
were consistent with investigations involving SouthConflict of Interest: The researcher declares that they
Asian youth (Whincupet al., 2010) and may have have no conflict of interest.
reflected elevated levels of insulin and glucostedo
in part of the cohort. The long term consequendes o CONCLUSION
elevated levels of CRP are still to be establisled, Although our findings are promising there are

some evidence suggests that CRP may represent fipitations to the study. The main limitation ofeth
early blochemlcal indicator of future marker of present study is the small sample size. Nonethetless
atherosclerosis (Tamet al., 2010). low subject number does not affect the significaote
Elevated levels of PAI-1, IL-6 and low levels of results noted in Table 2 and we direct the reanl¢ne
adiponectin are independent predictors of type Znoderate effect size and level of significance plesk
diabetes in adolescence and CVD related events ipetween genders for glucose, HDL, LDL and CRP.
adulthood (Balagopadt al., 2011; Tamet al., 2010).  Further research is warranted with South Asianaiher
Data for the prevalence of these biomarkers in UKethnic minority youth to confirm and advance the
South Asian populations are limited and as sucls it findings presented here. In addition, our findimgticate
difficult to evaluate our observations. Genderthat there is a need for dietary and physical #gtiv
differences in the two risk factors were apparémiib{e  interventions within high risk adolescent ethniougps.
2) so that the mean values of adiponectin presdmnyed
boys compared to girls may be cause for concerm. Lo ACKNOWLEDGMENT
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