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Study on the neuropsychological development differences in the Ages and Stages
Questionnaires ( Chinese version ) of Shanghai children aged 3 to 66 months in seasons of
spring, summer and autumn
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of Oregon, Eugene, Oregon 97403-5253, USA; 3 Maternal and Children’s Health Care Hospital of Shanghai Jiading, Shanghai
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Abstract Objective To investigate the influences of the three seasons ( i. e., spring, summer and autumn ) on the
neuropsychological development of children aged 3 — 66 months living in Shanghai, using the developmental screening scales, the
standard Chinese translated Ages & Stages Questionnaires( ASQ-C ): A Parent-Completed Child Monitoring System. Methods
During the three seasons, using a stratified clustering, random sampling method, children aged 3 — 66 months were recruited.
Parents/ caregivers of a total of 8 472 children completed age-appropriate ASQ-C. The statistical software of SPSS 13. 0 was used for
data analysis. Means and standard deviations of the children’s ASQ-C total and domain scores including communication( CM ),
gross motion( GM ), fine motion( FM ), problem solving( CG ), and personal-social ( PS ), by seasons were calculated. One-way

ANOVA was chosen for multiple comparisons of sample means. The SNK method was used for pairwise comparison and a difference
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was deemed statistically significant when P <0.05. Multiple linear regression was used to control for confounders. Results The
children’s total ASQ-C scores varied significantly by season ( P <0.01 ) in the sequence of autumn, summer and spring. The
pairwise comparison showed that the children had higher ASQ scores in autumn than in both summer and spring ( P <0.05 ) with
non-significant difference between the scores in summer and spring. The total scores in each of the five developmental areas also
varied significantly by season ( P <0.01 or 0.05 ). Scores were the highest in autumn for all areas. For the CM area, children’
scores were the highest in autumn, followed by spring and summer, while for the other four developmental areas, the sequence of
seasons was autumn, summer and spring. The pairwise comparisons showed that children in autumn had much higher CM scores
than in summer with no significant difference in CM scores between summer and spring, or between spring and summer. While for
all the other four areas (i.e., GM, FM, CG and PS), scores in autumn were higher than in summer and Spﬁng( P <0.05).
Moreover, GM scores in summer were much higher than those in spring ( P <0.05 ). Conclusions Seasons had an influence on
the assessment on young children’s development. Reasonable design for further studies on the relations between seasons or climate

and the development of children is needed. Tt is suggested that seasonal influence should be considered when children’ s

developmental scale is researched.
Key words Season; Influent factor;
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Tab 1 Demographic characteristics of subjects( n)
Spring  Summer  Autumn

Gender
Male( n =4 327 ) 3196 619 512
Female( n =4 055 ) 3028 525 502"
Missing( n =90 ) = = =
Region of residence
City( n =8 267) 6 290 942 10352
Rural area( n =205 ) 0 205 0
Per capital disposable income per year/RMB
<10 000( n =1 684 ) 1424 161 99
-20000( n=1822) 1449 199 1743
-30000( n=1734) 1522 124 88
>30 000( n =3 071) 2 586 277 208
Missing( n =161 ) = - _
Level of mother’s education
Primary school and below( n =92 ) 83 7 2
Middle school( n =3 831 ) 2993 483 355
College and university( n =4 268 ) 3 056 619 593
Master degree and above 142 30 74
(n=246)
Missing( n =35 ) = = =
Level of fathers” education
Primary school and below( n =53 ) 49 2 2
Middle school( n =3 536 ) 2 795 315 426
College and university( n =4 367 ) 3 145 586 636
Master degree and above 278 122 70

(n=470)
Missing( n=46) - - -

Notes 1)y*=3.53,P=0.17;2) x> =320.80,P =0.00; 3 ) y* =
3517.65,P=0.00; 4 ) x> =4 645.84,P =0.00; 5) x* =4 345. 13,
P=0.00
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Tab 2 Comparison of ASQ-C total scores for the three

administered seasons[ x xs(n)]

Age Autumn

interval Spring Summer ( SNK method ) £

3m-  235.9+47.3 230.0+42.9 245.6+39.1 1.6l
(365) (53) (55)

5m-  208.3+50.5 227.5+44.5 231.8+42.0 §.56%
(354) (68) (57 )82

7m-  235.1+38.3 241.5+44.4 260.4=27.5 10.48"
(343) (57) (55)2%3%)

9m-  217.4+40.8 210.6+44.4 234.6+41.4 4 83%)
(326) (62) (53 )23

11 m- 227.7+45.4 228.8+39.1 236.0+35.6 0.80
(342) (60) (54)

13m- 238.2+39.6 231.4+44.1 228.2+39.5 1.66
(302) (53) (55)

I5m- 246.3+33.4 235.4+38.9 249.5+36.0 2.79
(297) (58) (53)

17m- 242.9+34.7 236.5+33.7 252.4+24.4 3 175
(313) (61) (57 ) "

19 m— 237.1+41.6 239.9£40.3 245.6+28.3 1.02
(294) (64) (54)

21 m- 243.3+36.6 238.3+32.1 242.3+30.0 0.44
(282) (58) (53)

23 m- 253.2+31.2 246.9+30.5 248.0+32.1 1.35
(346) (58) (53)

25 m 248.6 +35.9 238.6+30.7 244.0+38.0 1.95

16 d - (300) (52) (53)

28 m 254.5+32.8 255.7+32.0 268.8+£25.3 4.56%)

16 d - (332) (69) (59 )3

3l m 261.7+30.8 263.7+24.9 274.9£16.8 3.535)

16 d - (292) (60) (52 )23

34 m 261.2 +33.0 270.3+22.8 283.2+14.8 11.59%

16 d - (338) (66) (53 )23

39 m- 262.3+33.3 272.5+21.6 268.0+31.5 3.02%
(346) (65) (56)

45 m- 259.8 +40.8 274.3 £25.4 263.8+35.9 3.51°
(363) (58) (51)

51 m- 268.9+28.7 283.1+12.6 284.5+14.6 5.11%
(363) (60) (52)

57-66 271.8+28.8 285.4+16.9 283.8+13.1 10.03*

mo0 d (395) (62) (60)"2)

Overall 246.2 +41.2 247.5+39.6 253.4+35.7 12.48%
(6293) (1144) (1035)>3)

Notes m: months; d: day( s ); 1 )significant difference between the
total scores in spring and summer ( P <0.05 );2 )significant difference
between the total scores in spring and autumn ( P <0. 05 );3 )significant
difference between the total scores in summer and autumn ( P <0.05 );

4)P<0.01;5)P<0.05
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Comparisons of the means of the ASQ-C domains for

1
Fig 1
the three administered seasons

Notes CM: communication; GM: gross motion; FM: fine motion;

CG: problem solving; PS: personal social; 1 ) autumn vs summer, P <

0.05; 2) autumn vs spring, P <0.05; 3 ) summer vs spring, P <0.05

19 A% ~ 57 ~66 A% 0 d JLE ASQ-C R HH &
WAk , ok AL 8% 4 240 R W 5 SR A 8R]3R AR
6 ™ H YA W FEHERR T MR R R A S T
PRI EFEFEFR( AL BRI SRR T B R BE L 5 I IR
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i~ 45 Hit ~ 51 Ak ~ 57 ~66 At 0 d LER LTS
HBERW

L3 ~66 Bi) LEABNZTOIFDHM

Tab 3 Multiple regression analysis of the determinants to the development of Shanghai children aged 3 to 66 months

3m-(n=458) 0.04 3.312) 208.322) -4.17
5m-(n=479) 0.05 3.942 230.23>) -1.10
7 m-(n=455) 0.07 5.04%)  209.89 1.89
9 m-(n=441) 0.03  2.34%  190.71%’ 5.37
11 m-(n=455) 0.03  2.15  192.12%) 7.72
13 m-(n=409) 0.06 3.722)  192.75% 2.01
15 m-(n=407) 0.07 4.76>) 197.87% 3.44
17 m-(n=431) 0.02  1.43  223.98% 2.31
19m-(n=412) 0.03 2.14%  220.41>)  11.03%’
21 m-(n=393) 0.06 3.382)  195.902)  9.15%
23 m-(n=457) 0.09 6.72%) 198.74>) 11.77%)
25m16d-(n=405) 0.04 2.65° 207.64> 10.01°’
286m16d-(n=460) 0.09 6.12% 211.73% 13.15%
3lm16d-(n=404) 0.11 6.43%) 223.63%) 15.14%
34ml16d-(n=456) 0.11 8.32%) 240.10>> -0.53
39 m-(n=467) 0.06 4.87%) 238.13%) 10.71%
45 m-(n=472) 0.07 5.37%) 224.25>) 9.22%)
51 m-(n=475) 0.10  6.77%) 247.48>  9.73%
57 -66m0d(n=517) 0.10 8.94% 252,142 5.21%)

-0.54 2.90 3.03)  0.00 16.10°)  6.49
-5.58 6.56>) -1.05 0.00 2.32 -19.85%
0.96 3.82 1.11 0.00 14.48  -5.94
1.57 -0.34 1.37 0.00 22.482)  6.56
0.93 3.52 1.36 0.00  0.82 -3.54
6.26%) -2.91 3.27°)  0.00 -0.73 10.25
2.79 4.64 -0.34 0.00 8.11 10.26%
-1.43 2.69 0.68 0.00 13.79%  6.11
5.28%) -3.42 -1.09 0.00 5.20 -1.46
4.35 0.80 0.87 0.00 3.16 5.81
2.10 2.34 1.70 0.00 2.72 6.97
1.24 2.47 -0.28 0.00 3.91  11.15%
4.27 0.07 0.51 0.00  10.07 0.55
3.75 0.24 -0.35  0.00 9.81 -1.25
2.07 2.17 2,242 0.00 9.23  -9.47%
3.70 0.91 -0.74 0.00 -6.27 -9.18%
0.87 3.45 2.842)  0.00 -11.23 —13.04%)
0.82 0.91 2.502  0.00 2.50 -12.91%
4.31%) -0.53 1.41)  0.00 -2.90 -10.60%’

Notes

year; 2) P<0.01; 3) P<0.05

m: months; d: day( s ); the seasons were categorical data, and the summer was as reference category; 1) per capital disposable income per
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