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[ Abstract]

Objective  To determine the associations between meat, dairy and zinc intake and pubertal

development in adolescents in Chengdu. Methods A total of 1320 children and adolescents aged 9-15 years in
Chengdu were recruited using a stratified cluster sampling strategy. Dietary intake was assessed by the food
frequency questionnaire (FFQ) and 3-day 24-hour dietary recall. Pubertal development was evaluated through
physical examinations. Consumptions of meat and dairy, and zinc intake were compared between groups with
different levels of pubertal development according to the Tanner criteria. Results The median age of spermarche
was 13. 00 years. The boys who had had spermarche consumed more meat (including red meat) and dairy products
than those who had not yet (P<C0.05). Daily consumption of total meat was positively correlated with the level of
pubertal development (P<C0. 05). The median age of menarche was 12. 11 years. The girls who had had menarche
consumed more meat and less diiry products than those who had not yet (P<C0. 05). Daily consumption of dairy
products was negatively associated with breast development and the level of pubertal development (P <C0. 05).
Conclusion Consumptions of meat, red meat and dairy products are associated with pubertal development in
adolescents in Chengdu. However, the differences between boys and girls warrant further studies.
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Table 1 Characteristics of food/nutrient intake and pubertal development at baseline of children and adolescents aged 9-15 years in Chengdu

Boys (n=677)

Girls (n=651)

Food/nutrient daily intake*
Total meat (g)
Red meat (g)
White meat (g)
Dairy (g)
Zinc (mg)
Pubertal development
Testicular development Ccase (%)]
<4 mL
4-<<12 mL
=12 mL
Breast development Ccase (%))
Bl
B2
B3
B4
B5
Age at TV=4 mL or stage B2 (yr.)”

Age at TV=12 mL or stage B5 (yr.)*

Age at spermarche or menarche (yr, ) *

Reaching spermarche or
menarche Ccase (%))

Stage of pubertal development Ccase (%))
Undeveloped stage
Earlier development stage

Later development stage

81.43 (40.00, 150.00) 70.00 (25.71, 116.43)
70.00 (28.00, 105.00) 50. 00 (20.00, 70.00)
17.14 (10.67, 42.86) 11.43 (5.71, 22.86)
250.00 (126.29, 375.00) 235.24 (125.00, 330.24)
12.32 (10. 20, 15.44) 10. 80 (8.81, 13.53)
271 (40.03) -

390 (57.61) -

16 (2.36) -

— 169 (25.96)

— 195 (29.95)

- 158 (24.27)

- 96 (14.75)

— 33 (5.07)

12.06 (9.73, 13.63) 10. 74 (10.01, 11.54)
14.09 (12.22, 14.41) 13.65 (12.28, 14.65)
13.00 (12.00, 13.40) 12.11 (11.45, 12.99)
150 (22.16) 202 (31.03)

264 (39.00) 169 (25.96)

263 (38.85) 280 (43.01)

150 (22.16) 202 (31.03)

* Continuous variables (food/nutrient intake, testicular/breast development, age at spermache or menarche) were non-normal distributed

and reported as the median value with percentiles (P35 and P75). TV Testicular volume
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Table 2 Association between daily intake of meat, dairy and zinc with pubertal development among boys aged 9-15 years in Chengdu

Reaching spermarche

Testicular volumn

Z PA H p=
No Yes <4 ml. 4-<12 mL =12 mL

Total meat (g) 75.00 104. 26 4.01 <C0.001 75.00 81.43 84.43 5.16 0.07
(34.13, 142.67) (55.71, 174.29) (30.00, 148.00) (41.43, 150.00) (68.01, 186.00)

Red meat (g) 70.00 70.00 3.43  0.006 70. 00 70. 00 60. 00 1.23 0.54
(20.00, 85.00) (36.00, 140.00) (22.50, 98.00) (30.00, 140.00) (43,00, 175.00)

White meat (g) 16. 00 22.86 1.95  0.051 13. 81 22.86 22.86 5.17 0.07
(10.00, 41.43) (11.43, 45.71) (7.14, 42.86) (11.43, 40.00) (13.33, 68.57)

Dairy (g) 250. 00 200. 00 2.36 0.018 250. 00 246.57 200. 00 1.59 0.45
(143.23, 400.00)  (107.14, 294.29) (125.71, 400.00)  (132.86, 321.43) (174.29, 279.00)

Zinc (mg/M]) 1.45 1.47 0.83  0.360 1.45 1.47 1. 40 2.04 0. 36

(1.31, 1.64) (1.35, 1.60) (1.31, 1.67) (1.33, 1.61) (1.29, 1.52)

Daily intakes of meat. dairy or zinc(nutrient density) were non-normal distributed and reported as median value with percentiles (P25, P75).

meat/dairy/zinc (nutrient density) daily intake between boys reaching spermarche or not was performed by using Wilcoxon test.

/\ Difference of

# Difference of meat/dairy/zinc

(nutrient density) daily intake among different testicular volume groups was performed by using Kruskal-Wallis H test

R3 BEBHI~ISFTILESOERNLX DX HSEENESTRAEEHRERE

Table 3 Association between meat, dairy and zinc daily intake with defferent pubertal development stages in children and adolescents aged 9-15

years in Chengdu

Stage of pubertal development for boys

Stage of pubertal development for girls

i - H P carli : H P
Undeveloped Earlier Later Undeveloped Earlier Later
development development development development
Total meat (g) 75.00 75.17 104, 29 16.36 0. 000 64.29 63.57 72.67 1,14 0.13
(30.00, 145.33)  (40.00, 140.22)  (55.71, 174.29) 3 (23.00, 139.29)  (25.10, 108.79)  (33.00, 140.00)
Red meat (g) 70. 00 60. 00 70. 00 11.91  0.002 45,00 48.00 57.00 2.83 0.24
(22,50, 70.00) (20,00, 100.00) (36,00, 140, 00) (15.00, 70.00) (20.00,70.00) (20.00, 76.00)
White meat (g) 13.81 17.14 22.86 5.09  0.08 11.43 11.43 11.43 1.77 0.41
(5.86. 42.86) (11. 43, 40.00) (11.43. 45.71) (5.33. 26.70) (5.33. 22.86) (7.64, 22.86)
Dairy () 250. 00 250. 00 200. 00 5.61  0.061 250. 00 235.95 180. 00 13.02  0.001
Ay L8 (126.00, 400,00) (160,00, 345.00) (107. 14, 294,290.) (160. 86, 400.00) (125,00, 328.57) (100,00, 275, 71)
Zine (mg/M]) 1.45 1.45 1.47 1.23  0.540 1.45 1.43 1.43 1.35 0.509
§ &/ (1.30, 1.67) (1.31, 1.60) (1.35, 1.60) (1.29, 1.59) (1.27, 1.59) (1.29, 1.54)
Daily intakes of meat, dairy or zinc (nutrient density) were non-normal distributed and reported as median value with percentiles (P25, P75)
x4 EBHI~ISSTLERAL DEREBHBENESTSEPLERANX R
Table 4 Association between meat, dairy and zinc daily intake with pubertal development among girls aged 9-15 years in Chendu
Reaching mernarche Stage of breast developmentA
Z P H P
No Yes Bl B2 B3 =Bl
Total meat (g) 61.26 72.67 2.03  0.04 64.29 70. 00 70.11 60.43 2.29 0.51
(23.71.109.00)  (33.00, 140.00) (23.00. 139.29)  (30.00, 121.43)  (35.11. 122.86)  (25.00, 92.86)
Red meat (g) 48.00 57.00 1.68  0.09 45,00 50. 00 54. 00 50. 00 1.77 0.62
(20.00, 70.00) (20,00, 76.00) (15.00, 70.00) (20.00, 70.00) (23.00, 70.00) (20.00,70. 00)
White meat (g) 11.43 11.43 1.32 0.18 11.43 11.43 11.43 11.43 0.078 0.85
(5.33, 24.26) (7.64, 22.86) (5.33, 26.70) (5.33, 22.86) (5.71, 34.29) (5.33, 22.86)
Dairy (g) 250. 00 180. 00 3.08  0.002 250. 00 231,43 211,43 200. 42 10.03 0.018
(137.14., 360.00)  (100.00, 275.71) (160. 86, 400.00)  (107. 14, 358.93)  (134.29. 301.43) (113.00. 270.71)
Zine (mg/M]) 1.44 1.43 1.77  0.07 1.45 1.43 1.45 1.41 1.59 0.66
(1.28, 1.59) (1.29, 1.54) (1.29, 1.59) (1.27, 1.58) (1.29, 1.57) (1.29, 1.56)

Daily intakes of meat, dairy or zinc (nutrient density) were non-normal distributed and reported as median value with percentiles (P25 ,

Tanner stage (B1-B5).

Bi stage and B5 stage
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