Ethnicity and season are major deter minants of serum 25-hydroxyvitamin D
in New Zealand children
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Abstract. The aim of this study was to determine 25-school-aged children in 2002. New Zealand lies
hydroxyvitamin vitamin D concentrations and theirgeographically from ~35S to ~47°S and has a food
determinants in a national sample of New Zealaridrem  supply with minimal vitamin D fortification. Furtheore,
aged 5-14 y. The 2002 National Children’s Nutritionthere are three main ethnic groups with varying skilour:
Survey was designed to survey New Zealand schaad agMaori, Pacific, and New Zealand European. Moreotret,
children, including over-sampling of M&ori and Hamci survey provides a unique opportunity to explore the
children to allow ethnic-specific analyses. Serufs- 2 independent effects of season, age, ethnicity, cbesbity
hydroxyvitamin D concentration [mean (99% CI) nrhpl/ on serum 25-hydroxyvitamin D concentrations in digh

in Maori children (n=456) was 43 (38, 49), in Pacif 5-14Yy.

(n=646) 36 (31, 42), and in New Zealand Europeash an .

Others (NZEO) (n=483) 53 (47, 59). Among Maori, ilac  Subjectsand Methods

and NZEO respectively, prevalence (%, 99% CI) ofise , ) , .
25-hydroxyvitamin D deficiency (<17.5 nmol/L) wa&65 The 2002 National Children’'s Nutrition Survey (CN30

(2, 12), 8% (5, 14), and 3% (1, 7). Prevalence of@S across-sectio_nal survey of a national samipheay
insufficiency (<37.5 nmol/L) was 41% (30, 54), 64%a, Zealand schoo_l children and adolescents aged 3itg, 1
74) and 26% (16, 37), respectively. Multiple regies condupted during thg 2002 school year. A schoobdbas
analysis found 25-hydroxyvitamin D concentrationerey S@mpling frame of children was used with over-samgpbf
lower in winter than summer [adjusted mean diffeeen M&ori and Pacific children to allow for ethnic spiec
(99% CI) nmol/L; 15 (8, 22)], lower in females tharales analysis. The CNS02 aimed to recruit 3090 .chlldmh

[5 (1, 10)], and lower in obese than those of ‘naifm 1000 from each of three ethnic groups: Maori, I-‘naca‘nd
weight [8 (3,13)]. Relative to NZEO, 25-hydroxyvita D New Zealand Europeans and .Others (NZEO). Chndren
concentrations were lower in Maori [9 (3, 15)] dpakcific  70M selected schools were assigned to one of gtfggc
children [16 (10, 22)].Ethnicity and season are major 9rOUPS with a dlﬁergznt probability of selectionr feach
determinants of serum 25-hydroxyvitamin D. Thereais €tnic group. Details of the survey methodology are

high prevalence of vitamin D insufficiency in Newealand ~ described more fully elsewhere (5). The total numbfe
children. children invited to participate was 4728, 3275 ipgyated

and 1927 provided blood samples. Blood was availédil
I ntroduction vitamin D analysis for 1659 participants. Of thel85
) ) i . children had all data available that was relevanthis
Vitamin D plays an essential role in calcium andgy,qy: an overall response rate of 33.5%. Bloodpsam
phosphorus homeostasis. The most serious clinicyiection was by trained phlebotomists. The cleitdwere
consequence of vitamin D deficiency in childremickets, given no instructions to fast. Serum 25-hydroxywia D
(1). Though still uncommon in western countriesy@uld a5 determined  on surplus  blood using a
appear from the increasing number of case rep@&isgb radioimmunoassay (RIA) kit (DiaSorin Stillwater, NIN
published that rickets is re-emerging as a pubBalth  giatistical analyses were carried out using STATA, 8
problem (2). Lesser degrees of vitamin D deficiencyqiysting for the complex survey design. Because sex,
referred to as insufficiency, have been associa®l  gihnicity, season, geographical location and opdsive
Iov_ver bone mineral density (3) and bone accretaias in ‘been reported to affect serum 25-hydroxyvitamin D
children (4), as well as .elevated serum  parathyroidsncentrations we used multiple linear regressianlets
hormone concentrations (3); these effects are s@mi , oxamine the independent relationships betweeh e
with secondary hyperparathyroidism. Recent disdeser hase variables and serum 25-hydroxyvitamin D. We
indicate that vitamin D has functions unrelatecatcium,  aostimated adjusted means based on these modelstsRes
specifically in cell differentiation and in the inume \\ are considered significant when p<0.01. April tigb

system. These biological effects add plausibilityréports September were defined as ‘winter’ months, and iBtto
that low vitamin D status is associated with insehrisk  pecember. and March. defined as ‘summer’ months.

of childhood-onset Type 1 diabetes and increassd af
some types of cancer in adult. We present the s@&m Results
hydroxyvitamin D results from the Children’s Nuiit
Survey (CNS02), a large national survey of New Zedl



Mean serum 25-hydroxyvitamin D concentrations ai we children. There was a marked independent effeseaon
as prevalence rates of vitamin D deficiency (<I®l/L) on mean 25-hydroxyvitamin D concentrations, with a
and insufficiency (<37.5 nmol/L) by age, sex andhétity  difference of 15 (8, 22) nmol/L between ‘winter’ can
are presented iMable 1. New Zealand children had a ‘summer (Table 4). Mean 25-hydroxyvitamin D

mean concentration of 50 nmol/L, with meanconcentrations adjusted for age, sex, ethnicititutde, and
TABLE 2

Table1 Adjusted mean serum 25-hydroxyvitamin D concerdreti and prevalence of deficier

Serum 25-hydroxyvitamin D concentrations and pene of deficiency and insufficiency,

in New Zealand children by age, sex and ethnitity and insufficienchin New Zealand childrér

Serum 25-hydroxyvitamin D (nmol/L) Serum 25-hydroxy Adjusted Prevalence
[ 9 vitamin D (nmol/L,
Sex, age and ethnicity n Mean (99% Cl) A,<]€;;§ngl10|/L * ;C;Z/.S(;mollL ( )_<17.5 nmollL <37.5 nmolt.
i) e n Adjusted Mean o/ g000 o) o4 (9996 Cl)
New Zealand children (99% CI) 01550 o =0
Al 1585 50 (45, 54) 4(2,6) 32 (23, 42)
Male 801 52 (47, 58) 3(2,6) 27 (18, 38) Sex
5-6 157 57 (49, 65) 1(0,4) 19 (10, 34) Male 801
7-10 360 53 (48, 58) 2(1,6) 24 (16, 34) 52 (48, 56° 24 24(17,33)
11-14 284 50 (41, 59) 5(2, 10) 33 (18, 52) Female 784 47 (43, 51° 3(1,6 33 (24,43
Female 784 47 (41, 53) 4(2,9) 36 (25, 48) Age (1)
5-6 137 48 (43, 54) 1(1,4) 29 (17, 44)
7-10 362 51 (44, 58) 3(1,6) 31 (21, 45) 5-6 294 53 (47, 58) 1(0,3} 21(13,32)
11-14 285 42 (33, 51) 6 (3, 16) 43 (25, 63) 7-10 722 51 (47, 55) 2(1,5) 25 (18, 34)
Miori 11-14 569 47 (41,52) 4(2,109 35 (23, 49)
Al 456 43 (38, 49) 5(2,12) 41 (30, 54)
Male 232 47 (40, 53) 5(2,12) 37 (24, 52) Ethnicity
5-6 52 48 (41, 55) 2(0,7) 26 (11, 50) ;
7-10 116 47 (40, 54) 3(1,11) 38 (22, 56) Muo.”. 456 44 (39, 48 4(1,11  38(26,57
11-14 64 45 (34, 57) 7 (3, 20) 40 (21, 63) Pacific People 646 37 (34, 4C° 7(3,13) 59 (49, 68)
Female 224 40 (35, 45) 6(2,16) 46 (33, 59) NZEO 483 53 (48,57 2(1,4) 23 (16, 32)
5-6 50 42 (36, 48) 2(1,8) 45 (26, 65) .
7-10 116 46 (40, 52) 4(1,12) 33 (19, 50) Region
11-14 58 35 (28, 42) 10 (3, 28) 58 (36, 77) South Island 174 48 (44, 53) 2(0,8) 27 (15, 45)
Pacific
Al 646 36 (31, 42) 8 (5, 14) 60 (43, 74) North Island 1411 50 (45, 54) 3(1,5)  29(21,38)
Male 297 38 (33, 44) 7(3,15) 54 (36, 72) Season
5-6 64 42 (34, 49) 3(1,10) 49 (29, 69) Wi ADrilS 024
7-10 129 40 (34, 46) 5 (2, 15) 50 (30, 70) inter (April-Sept) 43 (39,47 4(2,7) 42(32,53)
11-14 104 36 (30, 42) 12 (6, 23) 61 (40, 78) Summer (Oct-Dec, Mar) 661 58 (53, 64° 1(0, 4) 14 (8, 23)
Female 349 34 (29, 40) 9(5,18) 46 (28, 64) ”
56 a7 39 (31, 47) 3(1,10) 47 (28, 67) Obes“l_
7-10 145 34 (28, 40) 7 (3,16) 66 (48, 81) Obesity 188 42 (37,47 1(1,4) 46 (29, 64)
11-14 157 32 (25, 39) 15 (7, 33) 71 (52, 85) Overweight 332 50 (45, 55 204 28 (18, 41
NZEO ) ' ’ ’
Al 483 53 (47, 59) 31,7 26 (16, 37) Normal Weight 1065 50 (46, 54° 3(1,6)  27(20,38)
Mall 272 56 (49, 63 2(1,6) 21 (11, 36,
g_z a1 62 E52’ 723 1 EO’ 33 13((5 ’33)) ! Insufficiency <17.5nmol/L; deficiency <37.5nmol
7-10 115 56 (50, 63) 1(0,5) 17 (10, 28) z All _data adjusted for samplg yvmghtlng. ) )
11-14 116 53 (41, 65) 3(1,10) 28 (11, 54) Adjusted for age, sex, ethnicity, season, regimha@besity.
Female 211 50 (43, 57) 39 30 (18, 45) 4 Normal, overweight or obese classification acavgdb Cole 2006
5.6 20 52 (45 ’59) 100 ’3) 20 (@8 ’43) Numbers not sharing a common supers are significantly different, p<0.(
7-10 101 54 (45, 64) 2(1,6) 27 (14, 44) Data roum?ed to whole nu.mbers. ]
1114 7 45 (34, 56) 4(1.15) 36 (17, 60) overweight/obesity, fell from a peak in March of @&,
* Insufficiency <17.5 nmol/L; deficiency <37.5 nmial/ H
2 Al data athusted for Sample weighting. 79) nmol/L to a nadir in August of 36 (32, 40) n#hol

Data rounded to whole numbers.
Conclusions

We report a high prevalence of insufficient vitan)
status in New Zealand school-age children; from 3286
all children to a high of 60% in Pacific children.

concentrations in subgroups ranging from 32 nmat/'L
Pacific girls aged 11 to 14 y, to 62 nmol/L in NZEOys
aged 5 to 6 y. Four percent of New Zealand childvere
vitamin D deficient; nearly one third were insuiiot.
Prevalence of vitamin D deficiency ranged from 186 i
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