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Body composition analysis of 196 pilots from a certain troop of Army Aviation
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Abstract: Background With the development of military equipment and the increasing complexity of flight missions and
environments, the physical fitness of pilots directly affects flight safety and the performance of aircraft. Objective To put forward
scientific suggestions to enhance the physical function of the pilots by understanding the characteristics of the body composition of
pilots. Methods The body composition of 196 army aviation helicopter pilots were detected by the body composition analyzer, and
compared among pilots of different age groups. Results There was no significant difference in the muscle mass, skeletal muscle,
body water and inorganic salt content among pilots between different age groups. The body fat, visceral fat, body fat percentage,
body mass index (BMI) and waist-to-hip ratio in pilots = 30 years old were significantly higher than those of pilots << 30 years old.
The basal metabolism of pilots =40 years old was significantly lower than that of pilots <<40 years old group. Of the 196 pilots,
55.10% were overweight or obese, 58.67% had an excess body fat rate, and 11.73% were centripetal obesity. There were significant
differences in the BMI, body fat rate and centripetal obesity percentage among pilots of different age groups. Among them, 43.96%
of pilots aged 20-29 years were overweight or obese, 40.66% of them had body fat rate exceeding the standard, and 3.30% of them
were centripetal obesity; 66.23% of pilots aged 30-39 years were overweight or obese, 79.22% had excess body fat percentage, and
18.18% were centrally obese. Among pilots aged 40 to 49 years, 60.71% were overweight or obese, 60.71% had excess body fat
percentage, and 21.43% were centrally obese. Conclusion Pilot overweight and excessive body fat rate are prominent problems. The
pilot’s health management should be strengthened through health education, diet and exercise guidance, so as to ensure flight quality
and safety, and improve the combat effectiveness.

Keywords: pilots; body composition; overweight; body fat rate; health management
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AT R —FAEER IO, SR RA TN SR
FIUE 25 AL 3R 5 2 Ak B A A L S5 22 T
R, FESHSOI R EEBRIU L R, B
SEREWRIE, ATIES . B H R, X
TRAT B B R R B EORBOR BT A, TRAT AR
FO B R R B B R R AT AR RALPE RE Y IE R
RAEP AR, TRAT RAANR ok, X
AT R B R R O A —E BRI B A S A
R 0T TRAT B A AR T B A7 A A
st AT B B AR BOIR B, TR IR /AT A
AT BN ATHOEATE . FATEXT R,
FEO | RV RET RIS, BIHL T
SRR B 1 AR WARGE , AT 55 Dty AR A A
A TR, A SO AR B A B BEATAS DN 73 B

POE-EEP5Po

1 BF5EXT% 196 B EFALCAT O, AT E] Sy
20214 2 A, HIoh B, B 22 ~ 49(31.76+
6.80) %, VI (174.47+3.79) cm, NHEEEAF]
AR AT BRI B 22 5, AT R IRAR
W54 20 ~29 % (n=91), 30~39 % (n=77). 40 ~
49 % (n=28) =4, Hrf 20 ~29 B 41 F- 1 ®ITHT
6] 47 (400.54+193.09) h, 30 ~39 %44 (1 902.10+
959.85) h, 40 ~49 %2414 (4 610.92+1 617.08) h.

2 NARBGRIN RS ERRRE AR 53Hr
) (T6200) #4704k o #0053 76 DA 1 h 4%
B, s R/ME, FRAMAERARM, 25 R
3. WA S . KE. IRE. K5
Wi |EEB. K BB, TTHLER . KR
O HERE . R 5 = 8 %X (body mass index,
BMI)., ‘HHESHL, SERRCIH

30 HEARUE H A bR E AR B T AR A Y

(WST428-2013 B AMRE HE ) LL BMI K Hiks
BN AR B & AT 3 26 Pl BMI<<18.5 kg/m?® 2 fii
J , BMI=18.5 kg/m?> H. BMI< 24.0 kg/m*> H IF.
W, BMI=24 kg/m®> H. BMI<28.0 kg/m’ N i # ,
BMI=28.0 kg/m? M EJE . KAE % . B 10% ~
20% MIEH, <20% MAEREUO, R L (waist-to-
hip ratio, WHR): 5 ¥ > 0.90 Jy .0 ¥ HE JiE
<0.90 A IEH 11121

4 Gl SR SPSS21.0 Bt AT 4 8
i, THETERLIx + 5 R, AL HBCR AT 241
Br, WiwEEL#4T Tukey HSD 1%, Games-Howell £
555 THECROR SR 2 K55S, SR A Bonferroni
FEHGLZELE, P<0.05 HESASGH¥E X,

2 R

1 AR A AT 0 AR I 30~39 %
AT R . R RR R B B T
20 ~ 29 Z 4 (P<0.05), M5 40 ~49 =R T
Biit2m L (P>0.05); 40 ~49 L LARASI A T
20 ~ 29 A (P<0.05); BEE AT AFERIEK,
INERG I s, 30 ~ 39 2401 40 ~ 49 2k
17 R PP ERR 5 & 2 W = T 20 ~ 29 B 4 (P<
0.05), = MFRA AT ML E . Bl &
K MIEHLEE &' EZ R TR I FE L (P>
0.05). W% 1.

2 RFEAEIS L RAT SRR S . BML, A LU R LA
RUFFE b L8 25 R 30 ~ 39 % 41 Fl 40 ~
49 W AT IR W Em T 20~29 54
(P<<0.05); 30 ~39 %415 40 ~ 49 ¥ 4 KAT 1Y
BMI PR b 22 S gt X, midEE ST
20 ~29 %41 (P<<0.05); BLAM, 40 ~49 F4 ®iTH
Y BERAC IS BB T 20 ~ 29 % ZH 1 30 ~ 39 # 4

#z1 TRERAITRHAEDELE (kg)

Tab.1 Body composition comparison of pilots in different age groups (kg)

Item 20-29 yrs (n=91) 30-39 yrs (n=77) 40-49 yrs (n=29) F P
Body weight 71.95+6.43 75.63+7.40°* 74.04+6.85 5.981 0.003
Muscle mass 54.87+3.21 55.88+3.95 54.8143.20 1.995 0.139
Skeletal muscle 31.74+2.20 31.86+2.66 31.10+1.98 1.093 0.337
Body fat 14.24£3.25 16.68+3.56" 16.14+4.02° 11.159  <0.001
Visceral fat 7.14£2.18 9.62+2.21° 10.46+2.42% 37.256  <0.001
Protein 15.61+1.25 16.32+1.42° 15.93+1.42 5.867 0.003
Body water 38.99+2.52 39.49+2.76 38.84+2.08 1.043 0.354
Inorganic salt 2.934+0.17 2.97+0.20 2.95+0.26 1.159 0.316

“P<<0.05, vs 20-29 yrs group.
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Tab.2 Comparison of body fat rate, BMI, waist-to-hip ratio and basal metabolism of pilots between
different age groups

Ttem 20-29 yrs (n=91) 30-39 yrs (n=77) 40-49 yrs (n=29) F P
Body fat rate (%) 19.56+2.97 21.84+2.63% 21.53+3.58* 13.819 <0.001
BMI/(kg-m?) 23.55+1.94 24.79+2.01° 24.70+2.26* 8.807 <0.001
Waist-to-hip ratio (%) 0.85+0.03 0.88+0.03° 0.88+0.04* 22.291 <0.001

Basal metabolism 1 656.40+100.99

1 662.81+126.02 1 598.05+102.37* 3.682 0.027

2P<<0.05, vs 20-29 yrs group; ®P<<0.05, vs 30-39 yrs group.

(P<<0.05). ML 2,
3 RREAERA ®ATH BMI p2K e kiThd
Telw S B, 30 ~ 39 % 4 BMI IE # Fb {91t 11K
T 20 ~29 4 (P<0.05), 40 ~49 % 41 BMI IE%
FLBBAR T 20 ~ 29 4], H2ER TG IEE L,
1M 20 ~ 29 % 4 1E % LB R 51%; Ak, 30 ~
39 % 40N 40 ~ 49 % 2H KA T DR R RIIE B Y L 45
B 20~29 BN, HESTGIFE L, Wik 3,
4 ORFAERSZ AT A RRE SRR LU IE 5 Fl 5
HAPAT 196 4 RAT R AT 115 B KR % >20%
(58.67%), 1% HIAREA 73 KPR ER AN [ AE I 2H R AT
AT R B AT, R IR 30 ~39 B4 kAT
BORE P AL L ) 8 25 T 20 ~ 29 24 (P<<0.05);
40 ~ 49 % 4 AT BB il T 20 ~ 29 %
HIFMLT 30~39% 4, HESLRITFEE X,
[ RE, TR LE oy B 45 0 s e AT 23 &4 RAT B
WHR > 0.90(11.73%), H ' 30 ~ 39 % 41 #1 40 ~
49 %4 KAT B O PR AR B U T 20 ~ 29 %
ZH (P<<0.05), WL 4,
B

NSRS 53 BT 2R GERE S 5 A AR 45 4 8 43
() B B e AN A3 A A B0 03151 AT Sl s W KA T B
EIRGL . ThREF Ay AL BERE A, Ml A B
AR TT ERVR B TR HER 2 AR Do, A
WFFEXF 196 24 RAT BLitEAT T Ao 408, Horp
55.10% ®47 6t BMI=24.0 kg/m?, 58.67% K17 i
TKIER>20%, 3fH. 30 ~39 % H1 40 ~ 49 B 20 kST
SR ERR D & AR R B T 20 ~ 29 %
4 BRI, AT B PR R Y
Feisshn, i 40 ~ 49 % 41 KAT B R RLRA G
EREA (P<0.05), NEMFEE S = AEHERL, X —25%
FERAT AT R RBIESE FP A B TIESE W, AT
NI E IR ALE R AL BN R AT SRR >22%
i R A AR 54590, TAHESE b THIL
KAT B 33.16% RIRHR >22%; FEPGPEA —I %

F AT NS 0F 58 TP R A R iz bl AT
DUANR R E T ETIL AT BT Ak, A
BLRAT B1 A BMI, K5 B 43 Lo B 5 4F 3% 1Y 3
K, LA E 23 HE DA AR 1S i /)

JIE JE BN Ay o i I 4 IR s B LY 55 TR fi
Bz, SO s . AR . Ao R .
P18 2% 40 ) 2t 1198 A 57 18 1 5 i 28 D1 A G 18200,
UTAER, O R AULE ZE A Ok B2 3 56, A
WL R Ar ¢ E 423 N P AT 63.6% U2
LMY, T ERE, AT TR
AL BIEARE . k= isgh, RO E S0
FC A A e o IR ST S N v B H Yl I E A N
i A B B THIL R AT A 2 W, Ot Hom I
SR TR S o W) < b M S [ PP AR R - )
8730 I AR R B CAT A DU R R DL
Z— 0 B AR IR G R KA T B, TRAT

R3 TEFEEITER BMI 2R (n, %)

Tab.3 BMI classification of pilots in different age
groups (n, %)

20-29 yrs 30-39 yrs 40-49 yrs

Item (n=91) (n=77) (n=28) P
Normal 51(56.04)  26(33.77¢  11(39.29)
Overweight 38(41.76)  44(57.14)  14(50.00) 0.016
Obese 2(2.20) 7(9.09) 3(10.71)

Fisher's exact test; “P<<0.05, vs 20-29 yrs group.

R4 TEFREAITRMNEIERFIRBLL 7KL (n, %)
Tab.4 Body fat rate and waist-to-hip ratio of pilots in
different age groups (n, %)

Item Normal Obese X’ P

Body fat rate 25.634  <0.001

20-29 yrs 54(59.34) 37(40.66)

30-39 yrs 16(20.78)*  61(79.22)*

40-49 yrs 11(39.29) 17(60.71)
Waist-to-hip ratio 0.001

20-29 yrs 88(96.70) 3(3.30)

30-39 yrs 63(81.82)*  14(18.18)

40-49 yrs 22(78.57)" 6(21.43)

- Fisher's exact test was adopted for waist-to-hip ratio. *P<<0.05, vs 20-
29 yrs group.
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