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Abstract. Our purpose was to measure serum 250HBtatus of the New Zealand populatior (5 y) by
(250HD) concentrations and their determinants in &neasuring the 250HD concentration and its detemtsna
national sample (n=2948) of New Zealanders aged 15 in serum samples collected from participants in 1887
and over. Mean (99% CI) serum 250HD concentrationdlational Nutrition Survey.

were 47 (45, 50) nmol/L in women and 52 (49, 55pHin

in men. Mean concentrations in New Zealand EuropeaBubjectsand Methods

and Others (NZEO, n=2442), Maori (n=370), and Racif The 1997 National Nutrition Survey (NNS97) was
(n=136) were 51 (49, 53), 42 (38, 46), and 37 @3, conducted as an extension of the 1996/97 New Zéalan
nmol/L, respectively. 3% of New Zealanders had meru Health Survey, a population-based, nation-wide esyirof
250HD concentrations indicative of deficiencg (7.5 non-institutionalized adolescents and adults 15d aver.
nmol/L); 48% and 84% were insufficient based oroffat An area-based sampling frame was used with a Stegge

of < 50 and< 80 nmol/L. Determinants of serum 250HD stratified design consisting of a selection of @iyn
concentrations in women were age, ethnicity, ofesit sampling units (PSU), households within a sele&&d,
latitude and season; determinants in men werecitjaind and a single randomly selected respondent within a
season. Serum 250HD in women declined with agenmediousehold (7). Our dataset represents 42% of New
concentration was 13 (8, 18) nmol/L lower in wonG&ny  Zealanders who took part in the 1996/97 Health Surv

or older and 9 (5, 13) nmol/L lower in women 454 Ethnicity was self-reported. NZEO participants vathody
compared with women 15-18 y. Spring to summemass index (BMI) of 25.0-29.9 kgfnwere classified as
differences in serum 250HD were 31 (28, 34) and228  overweight and those with BME30.0 kg/ni were

31) nmol/L in women and men respectively. Obese @om classified as obese. Maori and Pacific individuaith a

had lower vitamin status than normal weight womgréb BMI 26.0-32.0 kg/m were classified as overweight and
(3,10). Women living in the South Island had a meamum  those with a BM32.0 kg/ni were classified as obese.
250HD that was 6 (3, 9) nmol/L lower than womeringy  Blood was drawn, from subjects across a range siinta

in the North Island. Ethnicity and season are tr@jom and postprandial states, from an antecubital veio i
determinants of serum 250HD in New Zealanders. Thgacuum evacuated tubes. Serum 250HD was determined
high prevalence of vitamin D insufficiency in New on blood using a radioimmunoassay kit (DiaSorin
Zealanders, particularly in older women, may wadrranStillwater, MN).

strategies to improve vitamin D status. Analyses were carried out using the survey commaifids
STATA 8.0 that adjusted for the complex samplingigie
Introduction and provided appropriate estimates of the standemats

obt_ainsf sufficient vita.min'D from sunlight exposute vitamin D result and no missing relevant data (#6)9
maintain adequate vitamin D status (1). However, n%ampling weights, which were the inverse of the

populan?n-ba_?_id sur\;eys .eX'St I't(') Isubstantlaterzfc thgrobability of being selected and adjusted fored#éhtial
assumption. € most serious clinical consequerice on-response and post-stratification by age, sed an

vitamin D deficiency in adults is osteomalacia. de¥s ethnicity, were used in all analyses to obtain [t

.degrﬁe.e.s of vitamin D. olegme'?r(]:y, oftenl r.eferredﬁas estimates. Log transformations of serum 250HD weesl
insufficiency, are associated with poor calciumoapton in calculating means and adjusted means in thesgsgm

leading to secondary hyperparathyroidism with aedéd analysis. Because age, sex, ethnicity, seasonagtigal

e ax A perole T2 locaton and obesiy have been reportd ( afear
been shown tr())preduce this risk in some clinicallsri(3) 250HD concentrations we used multiple I.inear. regoss
Recent discoveries indicate that vitamin D has ﬂoné models to examine the independent relatlonsh|p\§/dm’F
unrelated to calcium in bone, specifically in celleaCh Of. these var.lables and serum 25-hydroxyvitalmin

: o X . ' and estimated adjusted means based on these médels.
differentiation and in the immune system (4). Ferthore, significant interaction was found between age ad the

\d/'tamlm D tmsfu f_lf_|C|en(iy d.hgst bee5n |rr;p!|cated sﬂg mtheresults for each sex are reported separately. Vileede
evelopment ot 'ype labetes (5) and increa vitamin D deficiency as a 250HB 17.5 nmol/L. We used

some cancers (6). The widening spectrum of dise@ses : L . -
which vitamin D may play an etiological role gi ater two cutoffs to define vitamin D insufficiencg 50 and<

relevance and priority to monitoring the vitamirstatus of 80 nmol/L.

populations. Results

The purpose of our study was to describe the vitani Mean serum 250HD concentration of New Zealanders 15

1



y or older was 50 (48, 51) nmol/Table 1). The nmol/L lower than those with a normal weight. Mean
unadjusted mean concentrations in women were 475@#5 250HD concentrations changed markedly with seaben,
and 52 (49, 55) in men. Pacific women had the loW&%  difference between spring and summer concentrati@ss
(29, 40) nmol/L], and NZEQnen the highest [53 (51, 56) 31 (28, 34) nmol/L in women and 28 (25, 31) in men.
nmol/L] mean250HD concentrations. 3% of New
Zealanders overall were classified as vitamin Dosit.
The proportion of adults with vitamin D deficiencgnged ~ in New Zealanders

Table 2 Adjusted mean (99% Cl) serum 25-hydroxyvitaminddeentrations (nmol/L)

from 0% in men aged 19-24 y to 10% in Pacific women characteristic n Females n Males
Nearly one half of New Zealanders were classified a noey
vitamin D insufficient using a cutoff of 50 nmol/L and 15-18 63 54 (47 6f 65 49 (40, 59)
more than 80% had a 250HD concentrati©i@® nmol/L. 19-24 117 51 (45, 58) 104 51 (45, 59)
25-44 730 49 (47, 52) 548 52 (49, 56)
Table 1 Serum 25-hydroxyvitamin D concentrations (nmokhj prevalence of deficiency 45-64 428 45 (41, 49) 419 52 (49, 55)
and insufficiency; in New Zealanders 65+ 266 41 (37, 46) 206 52 (46, 59)
— — Ethnicity
) Deficient Insufficient NZEC2 1318 49 (47. 51 1122 53 (50. 56
Sex, age and Geometric Mean % <17.5 % <50.0 % <80.0 Miori 212 38 (35. 42° 158 43 (38, 4
ethnicity n (99% Cly (99% CI) (99% CI) (99%%) Pacific 74 33 (29 3¢ 62 41 (34, 5C°
NZ Population 2946 50 (48, 51)  3(2,4) 48 (45,51) 4 B2, 87) Region
Female 1604 47 (45, 50)  4(3,6) 52 (47, 56) 86, 883 South Island 573 43 (40. 46 491 49 (45, 53)
15-18 63 55 (47, 64) 2 (0, 10) 39 (21, 57) 78 @D, North Island 1031 49 (47. 52 851 53 (50, 56)
19-24 117 49 (42, 56)  3(1, 10) 52 (35, 69) 92 (&) Season
25-44 730 49 (46, 52) 2 (1,4) 51 (45, 57) 82 @), i”{“mef('(v'?ecl'\;e%) 4225 6753(6(15.0742; » 24508 70 6(§4('sz§€68)
] utumn (Mar-May , ,
45-64 428 45 (a1, 49)  6(3,13) 52 (44, 60) 88 @), Winter (Jun-Aug) 468 44 (41, 47) 399 45 (42, 49)
65+ 266 43 (38, 49)  6(215 58 (47, 69) 9L (&), 9 Spring (Sep-Nov) 451 36 (33, 39) 393 42 (39, 45)
Male 1342 52 (49, 55)  2(L,4) 45 (40, 50) 82 @®), Body Mass Index
15-18 65 49 (40, 62) 1(0,19) 55 (36, 73) 84 (M) Healthy weight 766 48 (45, 5°° 536 53 (49, 56)
19-24 104 48 (41, 56)  0(0,0) 54 (39, 69) 89 @), Overweight 504 49 (46, 52 616 52 (49, 56)
25-44 548 52 (48, 56)  2(1,6) 42 (35, 49) 81 @B, Obese 334 42 (38, 48° 190 47 (41, 53)
45-64 419 52 (49, 57)  1(0,7) 45 (36, 53) 83 @),
65+ 206 55 (49, 62) 3(1,12) 41 (30, 51) 76 (@B, 8 ! Adjusted for age, ethnicity, season, region and Bategor
2
NZECH 2440 51 (49, 53) 3(2, 4) 46 (52, 50) 83 (80, 85) . NZEO, New Zealand European and Ot
Female 1318 48 (46, 51)  4(2, 6) 49 (44, 54) 85 @83 P for trend <0.0C
Male 1122 53 (51, 56) 2(1,4) 43 (38, 48) 81 @), &b.¢Means not sharing a common superscript are signifig different, P<0.C
Maori 370 42 (38, 46)  2(L,6) 61 (51,72) 90 (84 9 )
Female 212 41 (36, 46)  3(L,98) 68 (56, 80) 91 €8, Conclusions
Male 158 43 (37, 50)  2(1,9) 56 (40, 71) 90 (8W)L We report a high prevalence of insufficient vitanid
Pacific 136 37 (33, 42)  4(1,14) 69 (56, 82)  9@,(800) status in New Zealand adolescents and adults. &roges
Female 74 34(29,40) 10(3,32) 79 (65, 94)  991(8B) to improve the vitamin D status of New Zealandeichsas
Male 62 40 (33 49) 3(0,33) 62 (43 81) 94 (B fortification and/or supplementation may be require

! NZEO. New Zealand Euronean and Ot
The independent effects of age, ethnicity, latituttee References
North versusSouth Island), season and BMI category onl. National Health and Medical Research Council9()9
serum 250HD concentrations in both men and women aRecommended Dietary Intakes for use in Australia. |
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men by 5 (3, 8) nmol/L [adjusted mean differenc8%9 of cancers, type 1 diabetes, heart disease, amopzsDSIS.
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concentration was 13 (8, 18) nmol/L lower in won@&ny 3.' De_lwson—Hughes B et al. (1997) Eﬁe.Ct of ca!uanmd
or older and 9 (5, 13) nmoliL lower in women 45-4 v:t(;;\mln D supplementation to prevent hip fractuiesthe
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compared with women 15-18 y. Serum 250HD did n0§37:670-676.
change with age in men. E_thn|C|ty was a strongrdgtent 4. DelLuca HF (2004) Overview of general physiologic
of 250HD concentration in both women and men. Maortgayres and functions of vitamin D. Am J Clin Nutr
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