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An integrated assessment of nutrient intake, hematological indicators, and body composition
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Wrestling entails high-intensity training and rapid weight manipulation, creating risks
across diet, vitamin D status, hematology, and body composition. We profiled pre-intervention
status in a Japanese university team and examined interrelations. Twenty-three wrestlers (diet
n=22; blood/body composition n=23) completed 3-day diet records; serum 25-hydroxyvitamin
D [25(OH)D] was assayed; bioimpedance provided fat-free mass (FFM), soft lean mass (SLM),
total and intracellular water (TBW, ICW), body cell mass (BCM), and protein mass (PM); stage
of change (1-5) was recorded. Intakes were compared with the 2025 Japanese DRIs. Vitamin
D groups (< 30 vs = 30 ng/mL) were contrasted using Mann—-Whitney with FDR control; red
blood cell count (RBC)—composition links used Spearman’s p.

Average intake fell short of DRI targets for vitamin D, with additional gaps in fiber and
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selected minerals. Mean 25(OH)D was 28.7 £ 10.1 ng/mL; deficient/insufficient/sufficient were
13.0/52.2/34.8%. No intake differences between<30 and =30 ng/mL remained after FDR,
though unadjusted trends favored higher calcium and lower salt in the = 30 ng/mL group. RBC
correlated positively with all composition indices (p =0.66). Associations between stage of change
and intake or 25(OH)D were small and non-significant.

These baseline data indicate prevalent suboptimal vitamin D and strong positive
correlations between red blood cell count and lean mass/water compartments, supporting
nutrition strategies targeting vitamin D, fiber, and minerals, and motivating longitudinal,

multivariable, mediation analyses.

Keywords : wrestling, vitamin D, diet records, body composition, red blood cells, behavior

change, DRI 2025.
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LAY Y ZIWEEEE N —= 0 7 ENSE L
FEBP Y Y I UDIREE, MR, Ao
MHEAER A 5T & RSB 2. & ICREW
OB WE IR R ER M & % 28 S &, [
BTN T = VA mE 726 LR —F
T, MAEZ7OE @R FRMEE SRR R &
L, Po—o v Z@EIGE HET LI A X
NTWAE™M 512, RFELANLVOLAY ¥ F Tl
FHI-HERSE BB APy I VD
(25-hydroxyvitamin D: 25 (OH)D)ANEA 4 L3 <, H
Wi - BRI AR 7 A 2 b LA G DR
RO SNB,

FATHIZE L, WEM oK - BREOES), RERE
Wby, BLULFEZERNFOCOME M 25(0H)D
DN &, BT — <~ OEEM,Z /R L TE"
DLl HROKFEL A Y ZEIZBWT, HAA
O AEFEBRIENE2025 (LUF, DRI2025) & DA% B F
Z - EHEBNOEMEKGE, 25(0H)DDOHIR & AFER O
FHE, & SIS GRIMLEKRBC : red blood cell count) &
RHLEL (BRI = FEM - fat-free mass, JkEREEIRIESLM:
soft lean mass, 4= & K7K 4> =TBW :total body water,
JE 7K 58 ICW ! intracellular water, AflifaBCM:Body
Cell Mass, % » /X7 & &=PM:protein mass) O &% & B £
% [ — [ TR IS ARG L 22 S Il s i tn
L. Fio, EEWELRRENAETICORITFDL LV
B, ITEIERBEE(1~5) OB & 08 THE
BT oE|ITKEN,

KEZEDFHMEE, OHEROKFEL A1) ¥ 7B
3% 3 H ARSI ED IERURI % DRI2025 & 143
TEICHREIIRA L2 A @25(0H)DD HIR (K
AR oEE)ICNA, <30ngmL & = 30 ng/
mLO = CHEFHEIN A HEIE L 2S5, @R —%
[ CRBC & ML D A5 & B4R & [RIRE SRR L, M

- ARREGERS & v ) ARG 2 FEHL T — & TR L 72
O OFTEVERERE (1~5) ot 2 hn 2, frE—3E
=R & v S R % RO AR A [
BORBE |2 RR L7212 5.

AFETiE, (DEFERE & DRI2025D B4 (HERIR),

il

(2) IfiL F125(OH)D D IR, (325(0H)D - 43 (D < 30 vs
2 =30 ng/mL) 12 B 1) 2 HEH= L, (4RBC & A0 KK
(FFM:SLM:TBW - ICW-BCM-PM) ® B3, (5)FT B2 %
BeRs OMEDL & B (R 2 RIS G 5.

&

1. WR

MILNKFAEL A Y BB S L L. &F
()T ARE G % 1 BRI (n=22), F O (i
WA - L7 &) 13 n=23 Z AT ICH 72, FAEA R
1320234 7 H~ 8 HIZHE L7z,

2. BIEHZE

BF R R, MR, MR, 1TEIZERER
RO FHETRD 7.

1) BE (RE) AZ CHERERR)

RS &R e ST _CERSL 2. B,
FH2A+KA1IADOF3IATH -7z, o ESR
RCHAA IR - 4 B s (RERt = g
mL) ZFREA L7z, BEfha— NiE, HARRSEER S %
20204FRR (J\ET) & FAV 72120 BRIt ER L v I Hko
EEMBAER L, WM EREEZEL L %%
FEE, TALE— TANF—EEREE Y I,
IATNVAREERELHFEEL L f@irci, e
IANVF—Bw SR S HER S HE R L R
(o N AR
2) MERE

R EE, IEPREIR LD TR IS BRI 2 v
TR %2 BRI L 72, RBCIZHTEEE %] & L CTEDTA-
2K & N L 723 I & M L 72, 25(OH)DIX #1174,
KR T30 MEE LEE S 72 2ok, E 00
[27T3,000 rpm, 1055 &L #E 2 ATV, 156 N7z i
ARl 7.

FEIRE & L CTHE L 7225(0H)DDH E IR Z <20
ng/mL, A& 20-29.9 ng/mL, 1 4 =30 ng/mL & 5E 5%
L7 BEILEB D729, 25(0H)D% @ < 30 ng/mL (K2
+ARR) E@ =30 ng/mL(147) O 5 L7z E4E
DOFPMBEOEE S SR, &k, KRBTl

* L% T E-mail: naokih@nankyudai.ac.jp

*B%5  BMI (Body Mass Index), ZRIMER%L (X 1074/ 1 L)RBC: red blood cell count, FiHES=FFM: fat-free mass, BRESBRARH 2 SLM:
soft lean mass, 4= £ K7k TBW :total body water, ALK EICW intracellular water, Al EBCM:Body Cell Mass,
% X7 B #PM protein mass, IflH ¥ % I ¥ D 25-hydroxyvitamin D:25(0OH)D
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BEDSIERTE S ¥ 3 v BRE E25(OH)DD A T dh
D, Oy I3 2T IVIFEFBIEC L) R
L7
3) F#ERK

InBody S10 (AEfKE S A ~ ¥ — ¥ > AH:BIA: bioelectrical
impedance analysis) % IV VAL CllZE L, FFM (kg), SLM
(kg), TBW (L), ICW (L), BCM (kg), PM (kg) % HUf%
L7220,
4) ITENERERRE

TEHERBERKIINS Y224 LTF A AL EFL
(TTM : Transtheoretical Model) (2 % 5 &, 1.4 B .0 #f
—2. B 0 =3 A 4 AT - S MERR ) 2 1S 0 BB
i LCRigkL 72"

3. HeEtEET

FCRHAAT X, T3 EBARII O W TP = R RE
BLOHRSEU &G IQRI ZH L L, &7 T
R EH (%) TR L7z 25(0H)D 43 (D < 30 vs
@ =30 ng/mL) M O EFHEIE OB IIT G HREZ
1 7> 9" Mann-Whitney#%t 52 (W il ) % H 2, £ E M 1L
FDR (Benjamini—Hochberg) CH#fi 1 L 7277 (W B 1208 75
DOFMD-O) & PERL). ARIMER &AM FE % (FFM/
SLMBCM/PM/TBW/ICW] @ B i# (XSpearman® p % H
WCERE LY, FBICFDRTE B ZMIE L 72, 178
BB (1~5) 2B 5 2 RFEMAT TIL, BFFH =%
Kruskal-Wallis#® 5 CHeaS L, %1200 UDunnihi ©%
I (FDRH IE) % 17 - 727", B 617 (X Jonckheere—
Terpstrafft 72 THIJE L 727, WML OMENT & 58 25 51 fif
Mre L, SRECHBICSE R T — & 25 o 72 EH O A
RV BEKEEZp<0.05(MH) & L, FDRF#E
Xqfli 2 PEEC L 7. SEET & MR AL IZIMP Pro 16 (SAS
Institute, Inc.), IBM SPSS Statistics for Windows, Version
24 (IBM Corp.) & W TAIT o 72.

4. fRiE

KRBTV Y Y FESICHER L, BN KA MmE
TE S OKFETET186) OKRBE R TEBS N T
TORZEEIPLBLAVDA v T+ —L Pty
PEE SN BHEFMATE 20E, FAEIESR

VIR L7

S

1. XWNREOREM

o RENI23% (B 3%, KEI0R) THh o720 F
fis o gLfE (IQR) (41K C20.0 (19.0-21.0) %, B
19.0 (19.0-20.0] %, 74 21.0 (20.0-21.0) K TH Y,
TR HFEEICEMTH - 72(p=0.028). AKIEIZLHE
71.2 (60.2-75.2) kg, H174.0 (71.2-80.0) kg, 71%57.8
(53.1-658)kg T, BUIFP A EICEHMETH > 72(p=
0.008). BMUIBHEA B WEHT %R L7z (p=0.094), 1k
PRI I A B RO o 72 (p=0.182). RHMLAR
2 (FFM, SLM, TBW, ICW, BCM, PM) iZ W\ 1 b
BUPFEIZEMETH - 72(F_XTp<0.001). RBCIZ
BUENHFEIZEHBETSH Y (p=0.001), 25(0H)DIF B
AR WE Z R L7 (p = 0.082). (1)

2. BEFHM

3 HMAEFRTFIEI AV F - FTEEEFO
SEIE A R BN S L, DRI2025D FEHEH 12 CREA L
7 (K2a-F2b). £EMFIHE LT, ¥y I UDIFREM
Kl & 72 ZUREEA R, BEWEES—H I AT VI
LA RMEM AR S N7z, B3 Td RO Em A
FEFR s 7.

3. Imeh25(0OH)DDIRIK

25(0H)DIZn=23T il %€ & 1, 28.7 = 10.1 ng/mL ( *F-
¥+ (R ), JLfE28.4 [22.9-32.0] ng/mL(IQR)
Thotz. HEKDTIERZ <20 ng/mL:13.0%, &2
20-29.9 ng/mL 522 %, T4 =30ng/mL:348% T &
D, AR~RZDBEEROF23% L7 (F3).

RN £ 525(0H)DIEE D LR TIE, HPE319+11.8
ng/mL, V24,5 + 7.1 ng/mL T, THEAEAE % 7R ¢ 1@
A % 587275, Mann—Whitney UMZE Tl A EZEICIEE
Lo’z (p=0.082, %F3).

F1. WREOEKXEM. FH#HKIEERE, RBC. 25(0H)D (n=23)

THH 21K (n=23)

i (%)

AE (kg)

BMI (kg/m?)
ARG (%)
FFM (kg)

SLM (kg)

TBW (L)

ICW (L)

BCM (kg)

PM (kg)

RBC (x10%uL)
25(0OH)D (ng/mL)

20.0 [19.0-21.0]
71.2 [60.2—75.2]
24.4[22.8-27.3]
9.7[8.0—15.2]
55.6 [47.2—-66.4]
52.5 [44.5-62.9]
40.8 [34.5-48.7]
25.5[22.0-30.9]
36.5[31.5-44.2]
11.0 [9.4-13.4]

473.0 [460.5—-518.0]

28.4 [22.9-32.0]

B (n=13) 7% (n=10) pfiE
19.0 [19.0—20.0] 21.0 [20.0-21.0] 0.028
74.0 [71.2—80.0] 57.8[53.1-65.8] 0.008
25.1 [24.3-28.8] 23.1 [22.6-24.5] 0.094

9.4[7.4-13.3] 11.0[9.4-17.2] 0.182
66.2 [63.0-67.8] 46.4 [44.0-48.3] <0.001
62.7[59.7-64.1] 43.8 [41.7-45.6] <0.001
48.6 [46.2—49 4] 33.9[32.3-35.4] <0.001
30.8 [29.5-32.0] 21.6 [20.5-22.3] <0.001
44.1 [42.2-45.8] 31.0 [29.4-32.0] <0.001
13.3[12.7-13.9] 9.3[8.9-9.6] <0.001

516.0 [479.0—536.0] 460.5 [453.5-469.2] 0.001
29.6 [27.8-32.5] 23.0 [20.9-28.1] 0.082

fEIE P RAE LA 1 U453 U] Tk L7z, pliE 25 % O Mann—Whitney UREIC & 5.
FFM = Fat Free Mass, SLM = Soft Lean Mass, TBW = Total Body Water, ICW = Intracellular Water, BCM = Body Cell Mass,
PM = Protein Mass, RBC = 7R M ER %L
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4, ORZ+FE <30 ng/mL VS @14 : =30 ng/
mLOERE LB
25(0H)D% (D < 30 ng/mL & (2 = 30 ng/mLIZ 43 L,

BT B HFEEI MR A B FE - AR Ot & YR & ATE) 283 BERE o B 11

®<k2+$ﬁ)@§ﬁrﬁl%ﬂ?fﬁﬁﬁﬁf&%ﬂf:wfiﬂ
$q=0.05). PEXbY, RF—& CIEBmkER S
ENdo72h5, 25(0H)DA T \&%‘ﬂﬁlﬁi#ﬁw

FHENE % B L /2. FDRAIE (g<0.05) TH &7 A % R RER SIS N (R4D)
ERAD ON Mol 7272 LERMIEpETIX, ALY
2 (p=0.066), FIFH Y& (p=0.091) % & TO(+57) >
F2a. BEFHE(EM, n=12) x2b. BEFE (X1, n=10)
F¥J DRI2025 FoE . V35 DRI2025 FEEE
A PR G () TE i PO R () R
lz\ )v F— (kcal) 27815 3000 927 AR I AN F— (kcal) 2149.6 2250 955 A2
I<CH (o) 86.2 65 1326  3EW T AELE (g) 64.08 50 1282 EM
H“’* (%:w‘r\ V¥—=) 289  20-30 - HiPAAN & (%lz VF—=) 351  20-30 - =T.8)
kI Az A E-) 582 50-65 - HiFAA wMt% (T AV¥=) 521  50-65 - HiFWN
lf§7 320D (pg) 52 9 576  ANE ¥4 3D (pg) 5.89 9 654 AR
HNT 7L (mg) 5738 800 1.7 AR ANV A (mg)  479.7 650 738 AR
#k (mg) 8.1 7 1163 EW #k (mg) 6.47 10 647 AR
1) > (mg) 1282.7 1000 1283 EM 1) >~ (mg) 1007.7 800 126  EWL
WA () 21.9 20 109.5  ER B (g) 15.79 18 87.7 AR
AN E (9) 12.9 75 58.1 i AN E (9) 9.46 6.5 68.7 it

HA A O A FERGE #2025 (DRI2025FLHEME,  Tik)

FEERE, FHlE L CTFEEIGE +~ DRI202S A AEfE

X 100% CTHI L 72,

MY E T BEE (RR) I8 729 DRI2025 LR +

SEERE % 100% (100% DL =3ER) & L7,

W& E - KA D % T 4V F— (% E) 1 F§E 9 keal/g.
7J(ﬂ$% 4 keal/g THLE L 7=

%£3. m#H25(0H)DDOAER (n=23)

HZR A O A HBN #2025 (DRI2025FL Al k)

FeE I, FHlE L CHFEEIE + DRI2025 FEHEH

X 100% CHE L 72,

E3EA M= X H AR (R RO 729 DRI12025 IR +

SEIIRRGE x 100% (100% PL 1 =3#Rk) & L7z,

NEE - BRI D % T+ )V F — (% E) 1x IEE 9 keal/g.
M L) 4 keal/g CHLE L 7-.

it &1k (n=23) T n=13) 2 (n=10) plE (B 25E)
3 + SD (ng/mL) 28.7 = 10.1 319 = 11.8 245 + 7.1 0.082
H Ui [IQR] (ng/mL) 28.4[23.7-32.5] 29.6 [28.4-32.6] 24.0[21.9-29.2]
K Z <20 ng/mL n(%) 3 (13.0%) 1(7.7%) 2 (20.0%)
ANJE 20-29.9 ng/mL n(%) 12 (52.2%) 6 (46.2%) 6 (60.0%)
143 >30 ng/mL n(%) 8 (34.8%) 6 (46.2%) 2 (20.0%)
BT P £ AR = & 7 B L 1 Ao — 58 3 U4 Rr] TR L 7z,
B0 EIZ1E Mann-Whitney U7 (M) 2 F 72,
£4. ORZ+FAE:<30ng/mL VS @ +4%: =30 ng/mLOBRME LLE
HH O <30 FI[IQR] (n=15)  @>30 H19: [IQR] (n=7) pfiE qfi (FDR)
T4 ) F — (keal) 2202.0 [1732.0—2850.0] 2568.0 [1887.0—3506.5] 0.630 0.696
A E () 69.8 [62.0—78.0] 81.1[65.3—110.6] 0.210 0.452
PRE (% AV F—) 30.3 [24.5-39.6] 30.8 [30.2-36.6] 0.823 1.000
RIARACE) (% AV F—) 49.3 [43.8-54.1] 46.7 [42.8-52.2] 0.753 1.000
¥4 2 Dlpg) 5.0[3.2-6.5] 6.3 [5.6-7.3] 0.323 0.461
H V7 4 (mg) 476.0 [320.5—547.0] 624.0 [452.5-989.5] 0.066 0317
#k (mg) 6.7[6.2—7.5] 8.3[5.3-9.8] 0.192 0.960
1) ~ (mg) 1060.0 [936.0—1186.0] 1334.0 [1078.5-1619.5] 0.142 0.368
W AHE (2) 18.8 [14.5-22.2] 21.7[15.7-25.9] 0.597 0.630
F Y= (o) 10.8 [8.6—12.2] 14.5[11.1-16.0] 0.091 0.331

25(0H)D% D <30ng/mL(n = 15: B 74 L8 %) L @ =30 ng/mL (n=7: Bk 5 &2 %) 124 L7z

fEIEHAE L 1 USR58 3 U4 RL] TOR L7z,
T 4] L8212 VX Mann — Whitney URRSE (I 1) % F v 72,
% % I X Benjamini-Hochberg{#: 12 & V) FDR#HIE % 47\,

qfi% PFRt L 7z

PRE - IR D % T AV F— (% B) 1% JE”L 9 keal/g, JkKALY) 4 keal/g TIRE L 72



12 REFV A ¥ 7B B B AR B M2 R FEE - AR OBt & 1 RFl & 17 B2 75 B s O BEL

5. RBC& & # E (FFM+-SLM-TBW:ICW+-BCM-PM)
DERE

RBC (X 10" u L) I ARMBIRIE & W3 L b A& 2 IEAH
B4 % 7R L 7z (Spearman p, FDRAIE, n=23). #HB %
B p =0.657-0.667D #i T, FFM: p =0.665, SLM:
p =0.665, TBW: p =0.667, ICW: p =0.659, BCM: p
=0.659, PM: p =0.657TC& - 7= (F5). RBCIZFAGHG=: -
ARG MRE- 72 AELmE —H L CBTT 50T R E
o7z,

6. ITEIZEREREOBIR & BE (E%R)
TEIZEFERE (1 ~5) L25(0H)DX % 7 R EIR
(B VX — 72 AL ) & OREIY B | X IH IFE
Thhol, BEEMoEIVWTNLL /NS L, HEHFW
WCHBLREIERIN Do 72 (FiE ). AR,
AT By~ FE I A D HEA 3 & MERE 5 2 12 Ay
BRI (B, T AV F—EBIE, HEREL L)
ERELLETVDRLETHLI L ERET S,

%5. RBC& {4 #H F (FFM+SLM-TBW-ICW+-BCM-
PM) DREE (n =23)

PRARLBL p pfii  qfti(FDR)
FFM (Fat Free Mass) 0.665 <0.001 0.001
SLM (Soft Lean Mass) 0.665 < 0.001 0.001
TBW (Total Body Water)  0.667 <0.001 0.001
ICW (Intracellular Water)  0.659 <0.001 0.002

BCM (Body Cell Mass) 0.659 <0.001 0.001
PM (Protein Mass) 0.657 <0.001 0.003

FFM = BliEliw, SLM =EFERIEN =, TBW =#1k
i, ICW=#aN K5 &, BCM=kflilli®, PM=
& o8y g R, HALFFM-SLM-BCM-PM=kg, TBW-
ICW=L.

p \EAE T~ ONEFABIREE R

pfEIX A ¥ 7 < VIERMAHB O A B, qfE(XBenjamini—
Hochberg{%: T4 LI IE 2 17 - 724 .

z B

RWFgEIE, KFL A ¥ 7 F — A2 BT 5 AR
W7 — % ke L, BN, 1mF250mDO BIK
25(0H)D A HEC OB, RBCE M DORE, B
X OITEVER BB O % [F— £ TR L 72 I
Bhs, FTTEFEICOVTE, 3 HBEFHLEIC
FOLERBIOER S, EF 3 U DE LI A
R I AT NVOFRBIIERMPRBOL N, I
1%, DRI20253 & OMEH#ER SR ORI S LT
FUTHY, A B EOZHEANOKETEE VD
ENOZMIGFE L QAT 250 BEBSG~0&
BELTE, BEATF Y2 Ve LR T W
i EREET (B f0n i + 5 L7l + S e + ) %2,
BB EAL CORBEMAAEEZ HNEY.

A I H25(0H)DIE H L5284 [22.9-32.0] ng/mL
THhY (R, RZ13.0%, N2 522%, T4 34.8% &,
AR~RZIHK2B3% iz, A BNHE - 0 RITD)
OHF RS 5MTH Y, 5 HERERRIE O
B 51315018 (= 30 ng/mL) DFERAE T LW, xf

e LT, HRomsEfbs kg, f-ibadhoqhm
FIER, MBI U2 7)) A v b OB RS A %
FEL T BEADH 5101

25(0H)D% <30 ng/mL & = 30 ng/mLIZ %) L 7238 1L
B Cld, FDRMIEZROHBEZIMRTCE ol —F
T, KMIEARETIIO5) >OURZ +AR) D KA
PEERTHBEZEIURL SN (L), > TV A XD
PRFR & iR EL 2 5 &, 2O R0
BEDVEF L VWENEEZ LR TV REEZ RIET 5
12T, HEMZBRICIEE2ET 5. 5%
W% ET CEE 2B W CREME L, X 5IAKIRIE.
BT ANVF— B HIRERM 2 o & 2 57 L
oS mETIVCHAET NETH LY,

RBCIZFFM, SLM, TBW, ICW, BCM, PM& i %
JEDIEHRE (p =0.657-0.667) (F5) %7~ L72. RBCAVE
RIMEmERPANEZ O v 0 —inE ML, oD
WRARN & - ok & PRtE S % & ) AR EE O A 12
EHTHIERTH LY. 1277 LRBCIZIMAE & D ZEH) (B
KT R P L= TR OEEL T A
®, RBCHIRTORBEMMAEIIZIZRA A 5. Hbmass
(COFF MM ) e M m il og, $RBYEIEE (7 =) F
E)ABEHT A2 LT, FFM — ML — #E R #EIG 0 =
LR X 0AEBICIBIRTE A M S 270, &
7o, REBRC— By 7 20EE (RWL) 134 - 15 B2 8
BEZAL SR L 720, G - KB B O LA
BETH L. S LA T, KE-FFM-SLM-
TBW:ICW:-BCM-PM3B & O'RBCHOIE M CTHEICEME T
»HY, 25(0HNDIXFEHETH A RLZ (R, I
5T Rt R IR 3 O M 2 AR TR E kAR (RBC) & AT
FTAHIEERBL, B CEMmEMERE SR ¢
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