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Abstract: 314 nonnal children in the age group of 5-14 years including 169 boys
and 145 girls. were studied for their blood lipids and lipoprotein levels. Mean
total cholesterol (Teh) of 172·8 mg/dl, triglyeerides (TG) of 66-4 mg/dl. high
density lipoprotein (H DLe) of 71·2 mg/dl. low density lipoprotein (LDLe) of 88·9
mg/dl and very low density lipoprotein (VLDLc) of 13.3 mg/dl was obtained.
Lipid profile did nOI show any significant correlation with age and sex. Serum Tch
and LDLc were higher in upper socio-economic glOup (P < 0·01). Tch and LOLc
were higher in children laking high percentage of calories from fat and consuming
more animal fats (P < ·0]) while HOLe value had an inverse relationship to these
dietic rations.
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INTRODUCTION

Of all the risk factors, lipids and lipoprotein have
a major role to play in premature atherosclerosis. Since
the process of atherosclerosis starts in childhood,
prevention of premature atherosclerosis should start
from childhood (1). Variation in normal values, reportcd
from different studies, can be attributcd to many factors
(2). Since Kashmiri's have peculiar dietary habit of
taking excessive fats in the form of mullon and oil rich
foods, this study was conducted to find out the normal
values of lipids and lipoproteins in relation to these
factors.

METHODS

314 normal children bctween 5-14 years of

age were selected from both rural and urban
schools. Age was assessed from the school records
and the history given by parents. Wherever possible,
it was made sure that the parents of these children
had not suffered from any ischeamic heart
disease, hypercholesteremia or hyperlipoprotenemia.
In doubtful cases parents were subjected W

complete lipid profile analysis. Children suffering
from any renal disorder or malnutrition were also
excluded.

A detailed dietetic history was taken and on this
basis, caloric. fat and animal fat consumption was
calculated. The children were distributed into 3 groups
as under:

1. Group I (High)

2. Group II (Average)

3. Group III (Low)

% of caloric % of calories Animalfatl
consumption from fat vegetable fat ratio

above 110% above 30% above 1·2

between 90-110% 10-30% 0·8-1·2

below 90% below 10% below 0·8
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Caloric requirements were determined by the
formula given by Robson and Olcfsky (3-4).

The studied groups were divided into 3 socio
economic groups (5). Blood samples were taken after
overnight fast. Serum separated by centrifugation and
stored in the refrigerator at Q·5°C. Lipid profile was
estimated within 24 hrs. Serum Tch and TG were
analysed by Spectrophotometric method (6-7) and
HOLe by method of Bursten et al (8) and LDL by
formula of Friedwarld (9).

10
LOLc = Tch - (HOL Cholest +-s )
VLOLc= 10 -

5
Statistical anulysis was done by students 't'test

and Karl Pearson formula.

RESULTS

314 children from 5-15 years of age were taken
for study. These included 169 boys and 145 girls. 163
children (51·9%) belonged to rural and 151 (48·9%) to
urban areas.

The levels of various serum lipids and

lipoproteins in different age groups are shown in
Table I.

No lipid fraction showed any significant
difference between two sexes (P > ·05). However, Tch
and LOLc values were significantly different in rural
as compared to urban population (P < ·01) (Table II).

Tch and LDLc levels were significantly higher
(P < 0·1) in socio-economic class I as compared to
class II and III. HOLe showed an inverse trend which
was signiCicantly higher (P < .(1) in group III as
compared to class I anel II.

Table III shows lipoprotein levells in rdation to

dietary intake. Higher levels of Tch and LOLc were
found in children taking higher caloric ratio and higher
percentage 01' calories from fat as compared to those
taking low fats.

DJSCUSSION

Wide range of difference in the normal value of
Tch in various studies have been reported (2, 10-15).
Mirza et al (2) has shown a Tch level of 166-4 mg/dl
as compared to 172·8 mg/ell in the present study. This
difference is because of higher intake of fats and better

TABl.!' 1 : Age wise distribution of serum lipids and lipoprotein (mg/dl) in normal children Mean ±S.D.

Age group No. Tch TG HDLe LOLc VLDLc

5-7 yrs 96 169·2 (14·2) 625 (11·5) 67·3 (12·7) 92·1 (19·3) 12·3 (2·2)

8- II yers 116 176·3 (14·9) 68·1 (12·1) 74·2 (14·0) 88·2 (23·7) 13·6 (2-4)

12-14 yrs 102 173·0 (16·3) 68·7 (10·9) 72-1(11·4) 86·2 (24·0) 13-8 (2·1)

TOlal 314 172-8 (15·1) 66·4 (12-4) 71·2 (13·2) 88·9 (22-9) 13-3 (2·5)

TAB I.E II: Showing lipid profile in various groups (mg/dl) Mean ± S.D.

Group No. Tch TG HDLc LDLc VLDLc

Sex Male 169 172-3(15·9) 66·7 (12·9) 70·6 (12·9) 88·9 (22·2) 13·3(2·5)
pemalc 145 n4·1 (15·2) 665 (124) 72-0 (13-6) 885 (23·6) 133 (2·5)

Arca Urban 151 176·3 (16-4)' 660 (13·5) 70·2 (13-6) 93·9 (23·9)+ 13·2 (2·9)

Rural 163 170-1 (142) 66·9 (128) 72-1 (12·7) 84·8 (206) 133 (2·6)

Rcligion rvluslim 250 1741 (15·8)" 66·8 (13·0) 71·3 (14·2) 88·9 (24-8) 13·3 (2·5)

Non Muslim 64 169·2 (14·2) 64-2 (13·0) 69·7 (11·4) 87·3 (20·2) 12·9 (2·6)
Socio-economlc
groups 1 93 182·2 (l6·3)r 69·0 (11·3) 67·3 (14·6)*** 99·9 (20-3) 13·9(2·2)*"

il 127 17H (9·7)' 65·7 (14·3) 7]·0 (10·9)" 89·0 (l6-4)x 13-1 (3·0)

ill 94 163·2 (153» 65·0 (11·0)** 75·3 (13·6)* 75·8 (22·3)* 12·9 (2·1)"

(+) POI Urban vis Rural (++) P ·05 \1uslim vIs non-muslim (t)P ·01 (**') P ·05 S.E. group I vIs II
(:<) POI (*') P ·05 -do- LI vis In (*) P ·01 (") P ·05 -do- I vis ill
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TABLE ill : Showing lipid profile in relation 10 diel (mg/dl) Mean ±S·D.

Average dietary Ratio No. Tch TG HOLe LOLe VLOLc

I. Calories High 104 181·0 (16·4)' 66·7 (135) 67·5 (136)'" 99·8 (26·2)' 13·3 (2·6)

Average H6 173·0 (III)' 677 (13·1) 71·8 (11·5) 87·8 (10·3)+ lJ.5 (2·7)

Low 94 164-4 (14·7)" 64·6 (11·5)'" 74·8 (13·7)" 76·5 (20·7)" 12·8 (2·3)"

2. Fat High 167 lKI-4 (15·5)" 69·3 (11-4) 67·3 (12-9)" 100·4 (23·8)' IH (2·6)

Average 119 173·0 (10'3)' 65·8 (13·8)+ 72-1 (12·1) 88·1 (16·0)- 13·\ (2·9)'

Low 88 162·9 (15-4)'" 63·8 (11·8) 74·8 (13·9)" 76·1 (22·5)" 12·8 (H)

3. Animal! High 101 180·5 (16-4)' 68·4 (1O·9) 67·3 (14'6)"" 99·5 (25·9) 13·6 (2·1)

vegetable fal Average 106 173·9 (10·5)- 66·5 (13·6) 71'6(10·8) 106·0 (29·5)- 13·3 (2·9)

Low 107 165·5 (15·4)** 64·6 ('12-9)" 74·6 (13·1)" 78·5 (21·9)" 12·9(2·7)'"

(x) P ·01 (xx) P ·05 High vis average ratio; (+) P·OI (++) P·05 Average vis low ratio; (**) P ·01 (••• ) P ·05 High vis low ratio

socio-economic conditions in Kashmir as compared to
Aligarh, where Mirza et al conducted their study. This
positive correlation with fatty diet and socio·economic
status was shown by Srinivasan et al in his study (16),
which demonstrated higher values of Tch as compared
to the present study. His study was conducted in
Bogalusa, where socio-economic condtions are beller
and fat intake is also more as compared to Kashmiris.

Rise of Tch and HOLc UpLO 11 years and
subsequent fall in prepubertal age is in close conformity
with earlier studies (2, 17). Mirza et al (2) found a fall
of mean Tch from 175 mg/dl at 9 years to 171 mg/dl
at 14 years. Others have shown gradual rise even upto
15 years (14.15). LOLc, VLOLc levels did nOl show
any such change with the age. These changes are
thought probably due to puberty effect (17). Sex did
not shown any effect on the lipid and lipoprotein levels
as noted in previous studies also (2, 10-11, 17).

A significant difference was noted in Tch and
LOLc levels in the three social classes (P < ·01).
However, HOLc showed an inverse relationship with
socio-economic status (P < ·01). The results are similar
to those noted by others (1,14,16,18) Scrim Shaw et
al (18) found a higher value of Tch in urban upper
income group (187·2 mg/cll). The reasons for the lower
values of HOLc in higher economic group may be
due to an increase in fat stores in children of class I
group eempared to lower classes. Berenson et al (10)
noticed an inverse relationship between ohesity and

serum HOLc in upper class. This low HDLc may be
one of the risk factors for coronary artery disease, most
common in this group. Whether it is high fat diet taken
by upper classes or some other complex factor need to
be worked out. Tch and LOLc levels are significantly
higher in urban population (P < ·01) and in Mus'lims
(P < -01) as compared to rural population and non
muslims respectively. This may be indirectly attributed
to high fat c<,?nsumption among muslim population of
Kashmir particularly those belonging to urban area,
who have comparatively better socio-economic status
compared to rural population. SubjC{;ts consuming high
caloric diet were seen to have significantly high Tch,
LOLc levels (P < 0·1). Similar results were seen in
those taking most of the calories from fats as repor,ted
ear'lier also (2, 15-18). HOLc values in relation to diet
are significantly low in high fat, high calories and high
animal diet groups (P < ·On making them prone to
develop premature atherosclerosis. Therefore, it needs
to be emphasised that dietary habits ands.ocio-economic
status must be taken into consideration, while stabliling
the norms for lipid profile in any community_

Taking into account the higher levels of lipids
i.e. Tch, LOLc in Kashmiri children and higher
incidence of hypertemion in adults as compared to
rest or India, it needs a further follow up study to
find out whether this higher levels of total cholesterol
(Tch) and LDLc in Kashmiri children is the cause of
higher incidence of hypertension in adult Kashmiri
population.



58 Wajid Ali et al

REFRENCES

Indian J Physiol Phamlaco! 1995; 39(1)

J. Drash A. Atherosclerosis, cholesterol and pediatrician. J of
Pedialr 1972; 80 : 693-696

2. Mirza K. Ahmad P, Rilgrami NL, Ullah MS. Lipids and
Lipoprotein values in normal children. Indian Pedialr 1984;
21: 313-317.

3. Robson AM. Parental fluid therapy in : Nelson Text Book of
Pediatrics Ed. Behrman RE, Vaughan VC, 12th edition 1983.

4. Olefsky 1M. Obesity in : Harrison's principals of internal
medicine, 10th edition 1983; 404.

5. Prasad BG. Changes proposed in the social classification of
Indian families. J Indian Med Assoc 1970; 55 : 198.

6. Zlatkis A, Zak S, Boyle AJ. A new method for direCl
determination of serum cholestrol. J Lah Clin Med 1953; 41
486-491.

7. Kessler G, Lederer H. Fluorimetric measurement of triglyceride
automation in analytical chemistry, New York 1966; pp. 341.

8. Bursten M, Schlinid l\'B, Mofin R. A method for estimating
HDL cholestcrol. J Lip Res 1970; 11 : 583-586.

9. FriedwaJd WT, Levy RI, Frederickson OS. Estimation of
concentration of low density lipoprotein cholestcrol in Plasma
without the use of the preparation ultracentrifuge. Clin Chem
1972; 18: 499-502.

10. Berenson GS, Srinivasan SR, Cresants JL, Foster TA. Webber
LS. Dynamic changes of serum lipoprolCJnS in children during
adolescence and sexual maturation. tIm J IOpidemiol 1981, I 13
: 157-170.

1J. Clark RP. Inter-relationship between plasma lipid, physical

measurements and body fatness of adolscents in Burlington
Vemlounl. Am J Clin Nul 1970; 23: 754-763.

12. Golubjatnokow R, Paskey T, Inboru SL. Serum cholesterol
levels of Mexican and wislous in school children. Am J of
Epidemiol 1972; 96 : 36-39.

13. Leonard JV, Prosbooks AS, Lloyd JK, Wold CH. Screening
for familial hyperbetaliporproteinemia in childeren in hospital.
!lrch D,s Child 1972; 51 : 842-847.

14. Khanna A, Srivastava S, Karmarker M, Tandon R, Ghai OP.
Preliminary observation on the early detection of hyperlipidemia
and hyperlipoproleinemia in children. Indian Pediatrics 1979;
16: 313.

15. Kumar et aI. Serum lipid profile in children of parents with
coronary artery discasc.lndlan Pediatn' 1979; 76: 1107-1114.

16. Srinivasan SR, herichs RR, Webber CS, Berensen GS. Serum
lipoprotein profile in children from a biracial community. A
Bogalusa heart study. Circulntion 1976; 54 : 309.

17. Lloyd JK. Hyper-lipidemia in childhood. Bril Hearl J 1975; 37
: 105-114.

18. Scrimshaw Hi\, Balson A, Awroyave G. Serum cholesterol
levels in school children from three socio-economic groups.
!1m J Cl<n Nul 1957; 5 : 629-633.

19. Castelli WP, Doyle JT, C;ordon r, I lames CG et aI. Cholesterol
and other lipids in coronary artery dise.ase. Circulation 1977;
55 . 767 -772.

20. RafslC.dt S. Studies on serum lipids and lipoproteins in infancy
and childhood. Acla Pediatr Scand (Suppl) 1955; 44 : 102
109.


