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Investigation on dietary nutrition status of mine rescuers in summer working days ZHANG Bo"?,
ZHENG Xiang", TANG Yong-mei* (1.Hebei Coal Mine Health and Safety Laboratory/School of
Public Health, North China University of Science and Technology, Tangshan, Hebei 063021, China;
2.Nutrition Division, Kailuan General Hospital, Tangshan, Hebei 063000, China)

Abstract:

[Background] Because of the special characteristics of their work, mine rescuers accept long-term
outdoor training in hot summer. Therefore, in order to ensure the quality of training and health, the
dietary nutrition status of mine rescuers during summer outdoor training is important.

[Objective] This study aims to investigate and analyze the dietary nutrition status of mine
rescuers in summer working days.

[Methods] A total of 144 mine rescuers who participated in summer outdoor training were
randomly selected from three out of eight mining rescue teams of a mining group company’s
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rescue section by cluster random sampling method. Wet Bulb Globe Temperature (WBGT) of training site was calculated. General
information of the recruited mine rescuers was collected by questionnaire survey. Height and weight were measured, and body mass
index was calculated. Diet was investigated by weighing method and 24 h diet recall and evaluated by the recommended intakes of foods
and nutrients for high-temperature workers. Individual nutrient levels were evaluated by biochemical indices using routine biochemical
tests.

[Results] The WBGT of the training site was >25°C . The mine rescuers with underweight, normal weight, overweight, and obesity accounted
for 3.5%, 66.0%, 28.5%, and 2.0% of total subjects, respectively. The intakes of poultry and livestock, eggs, cereals, vegetables, aquatic
products, fruits, oils, salt, soybeans and nuts, and milk and dairy products among the mine rescuers were 196.7%, 193.4%, 99.1%, 91.4%,
85.3%, 76.5%, 76.3%, 52.0%, 40.0%, and 32.4% of corresponding recommended intakes, respectively. The intakes of water and energy
accounted for 47.8%-69.9% and 74.7%-92.0% of the recommended intakes for high-temperature workers, respectively. The subjects
with sufficient energy from protein, fat, and carbohydrate accounted for 8.3%, 67.4%, and 47.9%, respectively. The energy intakes from
breakfast, lunch, and dinner were 23.7%, 39.9%, and 36.4% respectively, and the percentages of the mine rescuers with sufficient energy
from breakfast, lunch, and dinner were 3.5%, 52.1%, and 66.0%, respectively. The intakes of vitamin C, sodium, and magnesium reached
the recommended intakes for high-temperature workers, but the intakes of vitamin B,, vitamin B,, vitamin A, potassium, zinc, and
copper were lower (Ps<0.05). The percentages of selected nutrients meeting requirements in the mine rescuers from high to low were:
magnesium (91.7%), potassium (81.3%), copper (77.8%), sodium (69.4%), vitamin C (54.2%), zinc (36.8.%), vitamin B, (20.8%), vitamin B,
(18.7%), calcium (13.2%), selenium (11.8%), and vitamin A (6.3%), respectively. The body insufficient rates of vitamin C and zinc were as
high as 67.4% and 50.0% respectively; the body insufficient rates of vitamin B, iron, vitamin A, potassium, magnesium, vitamin B,, and
sodium were all higher than or equal to 25.0%.

[Conclusion] The mine rescuers undergoing outdoor training in summer show excessive intakes of poultry and livestock and eggs,
insufficient intakes of soybeans and nuts and dairy products, and insufficient intakes of water, energy, vitamin By, vitamin B,, vitamin A,
and zinc. It is necessary to provide dietary guidance and nutrition education to the mine rescuers to improve their dietary structure and
nutrition status.

Keywords: summer; mine rescuer; dietary survey; nutrition status; recommended intake; body level
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2.2 BERENE

221 FERBYENER TLUBIFNEREER. &.
B BRE. KO KR CHEE. B KEREBRO B
EWBAED A SHEFENE D 196.7%. 193.4%.
99.1%. 91.4%. 85.3%. 76.5%. 76.3%. 52.0%. 40.0%
32.4%, HPEERE. EXBANBIR, KENER
L IDEBYEATE, WKL

R1 2018FEFTERY WWRIFAARBRIEBARER (n=144)
Table 1 Dietary intakes of mine rescuers during workdays in the
summer of 2018

=4 = 2T =1 =
SCIFENE ?&ﬁ?ﬂ[)l\;g KREHEFBRANE
f=ELCE p (g/d) ™ BIELHI (%)
(g/d, xts) g
Food category R Recommended Proportion of
Actual intake R .
intake recommended intake
A (cereals) 465.8+43.0 470 99.1
TR (Vegetables) 456.84119.7 500 91.4
7KERZE (Fruits) 306.9483.5 400 76.5
ENr B
%E A 147.5£47.9 75 196.7
Livestock and poultry
AE
"
Milk and dairy products 97.2£78.7 300 324
E (eges) 96.7+25.3 50 193.4
JK= 2 (Aquatic products) ~ 64.0£31.8 75 85.3
JHAESE (oils) 22.944.0 30 76.3
= 11X EB &
RERERK 20.0+21.5 50 40.0
Soybeans and nuts
EhZ (salt) 7.8+1.2 15 52.0

222 KMEEEWENER BZEPIMILEREE
WP R K K SBEEH K ZM) FMEEER
BAESEREUNEEZFBAELRYEES (P<
0.001) , KHEEELFRBRNED B G RIEAIHTE
BANEM 47.8%~69.9% F 74.7%~92.0% TL3K 2.

K2 2018FEFTERHN WLUBIPIAGIKIEEERANER
(n=144)
Table 2 Water and energy intakes of mine rescuers during
workdays in the summer of 2018

R3 2018 FEFETEAN ILKIFBAR=REEFRRIBAER
(n=144)
Table 3 Energy-yielding nutrient intakes of mine rescuers during
workdays in the summer of 2018

HEELLRITER D

iy AR (5%)]
Recommended o . .
i value Distribution of subjects meeting
EEiE ;k[%ﬂ%_)\g recommended energy ratio
Nutrient (g/d ,th) HHEELE
Actual intake EAS Pay:13 _ ~
(/d) (%) Hh= IXAR PUA-S
8 Energy Insufficient Sufficient  Excess
Intake .
ratio
=
E*Eﬁ 106.9+11.5  72~79 12 0(0.0) 12(83) 132(91.7)
Protein
=3
}g:tﬂﬁ 75.7#16.23 60~89 20~30 4 (2.8) 97 (67.4) 43(29.9)
PN
BoktEEY 339.8+35.01 369~436 55~65 75(52.1) 69 (47.9) 0(0.0)
Carbohydrate

[E] « : HERfELEEE" .

[Note] *: Recommended value for high-temperature workers.
2.2.4 —EMHEELL HLRIPFARE. F. BERIHEE

Eb 5 23.7%. 39.9%. 36.4%, EIRIR A B DL
B9 3.5%. 52.1%. 66.0%. I3 4,

R4 2018 FH WIIFAARE T T FR =& MEELLIER
(n=144)
Table 4 Energy ratio from three meals of mine rescuers during
workdays in the summer of 2018

HEELLAITER DT

fHEELE (%) Distribution of subjects

IREPEFFRN
iehn LIRBAE  HEEEBRAE" 289G (%)
= (x+s) Recommended Proportion of t P
Indicator N R
Actual intake intake recommended
intake
7K (Water, mL/d)  6216.2#540.5 8900~13000 47.869.9  105.47 <0.001
822 (Energy, kJ/d) 10320.8+829.0 11218~13818  74.7~92.0  31.81 <0.001

[E] + : AERIFLEERAE 7,

[Note] *: Recommended intake for high-temperature workers.

223 FHREFRZNBABERMMEEEL 7 WLREFRA
REBR. BBRA. K &Y HEE AR AZ LG5
370 8.3%. 67.4%F147.9%. FIEH WUKIFARERR
HEELLSE FHETFHEEEL. TR 3,

Bk 9‘25&?}%2\% Energy ratio meeting recommended
Meal (ki/d; xts) energy ratio
Actual intake
bR #E N ¢ EEB (%)
Actual Recommended Number Proportion
FZ
Fa 2443.0+336.1 23.7 35 5 3.5
Breakfast
PZ
FH 4122.1+581.6 39.9 30 75 52.1
Lunch
P~
Eﬁi'é 3765.61672.0 36.4 35 95 66.0
Dinner

225 EEZATYFRENER TWLRBIFARESE
ZC W BENBAERI TR RFUEFEANE ; 4
H 2B HEEB. EERA L FCEANBAZER
FEREUEFENE 39P<0.05), HERA HE
£ B FEEB, FEBAREALELHS 579 90.3%.
81.3%. 79.2%. 63.2%o L3R 5o
2.3 FEAEFRKF

W LBIFAARBEEFRE PR, . F5L090) B9
KAKFRZEYRE, HPgEEERC FHREARAK
TR ZREA67.4% 1 50.0%, BB, 44 X B, .
HEZEA . B HEERB,. NEARNBRZEHUYE
25.0% LA o TFR 6,
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®5 2018 FEFTEAN WHIPART MBMEERBAER (n=144)

Table 5 Mineral and vitamin intakes of mine rescuers during workdays in the summer of 2018

BAE BASKXITABKRER (0, %) SHEEBASLR D7
EREE Intake Subjects meeting recommended intake Compared with recommended intake
Nutrient FPR (xts) HE L (752 oy UL : P
Actual Recommended Insufficient Sufficient Excess
#HEZE A (Vitamin A, pg/d) * 899.4+373.5 1500 130 (90.3) 9 (6.3) 5(3.4) -19.30 <0.001
#E4 £ B1 (Vitamin By, mg/d) 1.5$0.2 1.8~2.4 117 (81.3) 27 (18.7) 0 (0.0) -32.86 <0.001
#E42 B, (Vitamin By, mg/d) 1.3£0.2 1.7~2.3 114 (79.2) 30 (20.8) 0 (0.0) -38.90 <0.001
#4542 ¢ (Vitamin C, mg/d) 142.5+34.5 130~180 47 (32.6) 78 (54.2) 19 (13.2) 435 <0.001
$8 (Potassium, mg/d) 2702.44275.0 2750~3200 17 (11.8) 127 (88.2) 0 (0.0) -11.90 <0.001
K (Sodium, mg/d) 4562.3+731.9 4000~6500 44 (30.6) 100 (69.4) 0 (0.0) 9.22 <0.001
5 (Calcium, mg/d) 952.74375.6 800 42 (29.2) 19 (13.2) 83 (57.6) 4.88 <0.001
# (Magnesium, mg/d) 383.0445.4 350~400 0 (0.0) 132 (91.7) 12 (8.3) 213 0.035
# (Iron, mg/d) 29.75.9 16.5~22 0 (0.0 19 (13.2) 125 (86.8) 21.50 <0.001
$¥ (Zinc, mg/d) 14.9£1.5 16.5~22 91 (63.2) 53 (36.8) 0 (0.0) -34.41 <0.001
£l (Copper, mg/d) 2.1#0.3 22 21 (14.6) 112 (77.8) 11 (7.6) -3.17 0.002
T (Selenium, ug/d) 85.4+15.2 55 0 (0.0) 17 (11.8) 127 (88.2) 24.01 <0.001

DE] +  UEEET &

[Note] *: In terms of retinol activity equivalent.

&6 2018 FEFTERF WLMIFPARELE RN YIRIER
KESERZER (n=144)
Table 6 Body levels and insufficiency of vitamins and minerals of
mine rescuers during workdays in the summer of 2018

o = RZ 3 (%)
Brs RRKTE kT o0 ﬁ?&;A%& (n) Rate of
) (M, al) Subjects with . .
Nutrient Normal level . . insufficient
Body level insufficient level
level

éEgE%A (ug/L) 561.1, 223.2 430~860 44 30.6
Vitamin A
BERB (e/e) 1554 875 66~129 59 41.0
Vitamin B1
P
HEZP: (he/e) 567 1357 som260 37 25.7
Vitamin B2
L
HERC (mefe) 8.2, 2.0 >10 97 67.4
Vitamin C
i (mg/L) 146.0, 58.2 140~210 42 29.2
Potassium
i (‘mg/L) 3210.1, 175.2  3128~3358 36 25.0
Sodium
i (mg/L) 99.6, 10.8 90~110 22 15.3
Calcium
5 (mg/L) 209, 3.9 18~23 38 26.4
Magnesium
% (ug/L) 1298.3, 410.1 1200 55 38.2
Iron
iiéug/L) 800.0, 291.2 800~1100 72 50.0
£ (ug/L) 1094.7,1755 0 ie36 6 a2
Copper
il (p.g/L) 99.7, 15.3 75~120 15 10.4
Selenium
U]+ URBNEFiT.

[Note] *: In terms of urinary creatinine.

3 g
U IIFAREEF A IMIIGERE R EEM K
LEERRBREEM, WREBERIGAIETEE

AR, RELIARESE Y, MEAELIE LK
FRARKABEEMBANERTHFENE, FFEE
FERMELTEIE, —BHENARTEIE ; #4 R CH
AR KFIRZ R SIA 67.4%F150.0%, HEE R A,
KRB HEERB. B B WNERBRZED
BTE25.0% XA E ; HEARBASE, 7 WHIFRA
REERA FEE KRB, HEEB. FHNEBAERRE
BIABLLLFI39#BIE T 60%. B LLFIFPA VR BIE
BRAXEHNE ESER. Bkt EaY. BERRN
BEERA Y ERNGE, BNExE. BENE. &%
BYEBANEBIN, S8 T7TEERNEANERHEEELYE
tRo KRERRERIKFRIBATESH T RN
Z, MEBYMEBANTESH T HEREBHNRZ. Ttk
SERHNEERBAEN, RXEFEHTRSWIE
¥, F¥. BEAH. BEX.BEHESHNEANERE, B
ANEBERZ, AJEES 67.4% B9 LLUFIPARAALE R
CHRZSHBHVEMFBEREE X, MK RNER

ANERE, #ERCRZARESIMIIRZFHREE

Ko ARBYRARE THFRANER9.1%, BZ
UAEBYEAETERFIRKESYIIRAER

HEELLIRAR ABUY IR, [FIBY B HRLELE RFEIARK
FERZ R, BIVIBINERIEESLRY). K.
KR RIEBY. BERURDERERIRAE,
B8R = BERA B4
EWMHEFRENBATCHIEND, EEREHNE
M EE,
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58FEMmEARBEREFRIR B AL, &Y
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EEARBNE, EREEER BARE. XXAE
K, EFENBAEEEFREENRE, HP4
S EB. HEERB, HEEA B BECFEEBALRE, 5
AXEBEEBARRRE—H" ; SMY S8
Rl TARBRERRR WL, MEEEEK. 4
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