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[ Abstract] Objective To investigate the measurement invariance and the score distribution characters of the 9—item Patient
Health Questionnaire (PHQ-9) , and to test its feasibility in comparing depression among adolescents of different sexes and ages.
Methods From September 2018 to May 2019, 12 241 adolescents aged 10 to 19 years old across 22 primary and secondary schools
in Hangzhou were included based on cluster sampling method, and they were investigated by PHQ-9. The measurement invariance
was tested by multi-group confirmatory factor analysis. Poisson regression analysis and Logistic regression analysis were adopted to
explore the score distribution of PHQ-9 by sex and age. Results The configural, metric, scalar and strict invariances (y’=2 492. 527,
df=79, P<0.01, RMSEA=0.071, SRMR=0.031, CFI=0.942, TLI=0. 947, ACFI=0.004, ATLI=0. 002 compared with the scalar
model) of PHQ-9 across sex were all acceptable, and the configural, metric and scalar invariances (x’=3 311. 991, df=414, P<0. 01,
RMSEA=0. 076, SRMR=0. 055, CFI=0.928, TLI=0. 937, ACFI=0. 010, ATLI=0. 002 compared with the metric model) across age
were acceptable. The detection rate of mild depressive symptoms in girls was higher than that in boys (52.99% vs. 46.65%, x'=48.344,
P<0.01). The PHQ-9 total scores of girls aged 13 to 17 were higher than those of boys (D=0. 092~0. 144, P<0.01). There was an
interaction between sex and age (x’=32. 800, df=1, P<0.01, OR=0. 895). Except low self-evaluation and suicide or self-injury, the
detection rate of assessed symptom on each item of girls was higher than that of boys (P<0.05). Conclusion It is discovered that
PHQ-9 has measurement equivalence across sex and age in adolescents, and girls and older adolescents scored higher in PHQ-9.
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Table 1 Age and sex distributions
4 EH JEY=FS
G
(n=6249) (n=51709) (n=12138)
10% 189(1.56) 213(1.75) 402(3.31)
1% 442(3. 64) 438(3.61) 880(7.25)
2% 653(5.38) 557(4.59) 1210(9.97)
13% 862(7.10) 777(6.40) 1639(13.50)
14 % 1069(8.81) 976(8. 04) 2045(16.85)
15% 1303(10.73) 1177(9.70) 2 480(20. 43)
16% 926(7.63) 792(6.52) 1718(14.15)
17% 661(5.45) 486(4.00) 1147(9.45)
18~19 % 324(2.67) 293(2.41) 617(5.08)
R 6429(52.97)  5709(47.03) 12 138(100. 00)

®2 PHQ-9ORASZHWIFMERMNEEMSIEH

Table 2 PHQ-9 model fit indexes for single-group and multi—group confirmatory factor analyses

W H X df P RMSEA  SRMR BIC CFI TLI ACFI ATLI
BEEAR (n=12138) 1984.468 27 <0.01 0.077 0.031 198247.400  0.953  0.937
P51
B (=6 429) 1025.735 27 <0.01 0.076 0.031 106 643.000  0.951 0. 934 - -
M (n=5709) 1000.469 27 <0.01 0.079 0.032 91299.010  0.954  0.938 - -
TEASHE 2026.204 54 <0.01 0.078 0. 036 197 979.500  0.952 0.936 - -
BEEC) 2090.123 62 <0.01 0.073 0.038  197968.200  0.951  0.943  0.001  0.007
TRAE(E 2281.316 70 <0.01 0.072 0. 042 198 084.200  0.946  0.945  0.005  0.002
FEAR A 2492.527 79 <0.01 0.071 0.031 198210.800  0.942  0.947  0.004  0.002
AR
10 % (n=402) 113.092 27 <0.01 0. 089 0. 049 6737.619  0.905  0.873 - -
11 % (n=880) 90.713 27 <0.01 0. 052 0. 027 14698.749  0.973  0.964 - -
12% (n=1210) 204.168 27 <0.01 0.074 0.033 19253.210  0.952  0.936 - -
13 % (n=1639) 311.101 27 <0.01 0. 080 0.033 26081.950  0.948  0.931 - -
14 % (n=2 045) 422,267 27 <0.01 0.085 0.035 32793.400  0.943  0.924 - -
15 % (n=2 480) 498.598 27 <0.01 0. 084 0.035 40947.050  0.945  0.926 - -
16 % (n=1718) 372.597 27 <0.01 0. 086 0.036 28802.450  0.941  0.922 - -
17 % (n=1147) 187.517 27 <0.01 0.072 0. 030 18951.640  0.960  0.947 - -
18~19 % (n=617) 246.409 27 <0.01 0.115 0.051 9609.375  0.895  0.861 - -
O] 2814.994 342 <0.01 0.077 0. 050 198258.600  0.938  0.935 - -
BEECA 2814.994 342  <0.01 0.077 0.050  198258.600  0.938  0.935 0 0
TRAGE(E 3311.991 414 <0.01 0.076 0.055 198078.500  0.928  0.937  0.010  0.002
TR AR 3809.483 495  <0.01 0.074 0. 062 197814.300  0.917  0.940  0.011 0. 003

7 : RMSEA , ¥ R13% 2234 7 M s SRMR , ARl Ak 5% 25 35 7 i s BIC, VU845 8 E DN s CFT, ARXT 0045 F8 50 ACFT M REAY 2 [8] (1) CFT 248, MBS 45 (H
I 5 55 S (B AR 1 CFTZE{H, 5555 (E AR 1Y 55 A (RS R ) CT 2208, 3 S (B R 55 77 A S (B AR AR 1 CFT 228 5 ATLI A b aB8) 2 i) ) TLI 254
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AR WA 1922 H AR (B=-0. 035, SE=0. 004, Z=-8. 808,
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10~19 % 5 /b 4F 5% JF 4040 AE AR A if R Dy
49. 63% , Horbr , 20 AR 52 EEAARRE IR AG 1 232 T 55 4R
(52.99% vs. 46.65%,)x’=48.344,P<0.01)., 10~19 %
B A e B R DL BAISRE IR A R R 13, 84%,
2 A B R U BRI RE PR A R T 53 A (15, 36%
vs. 12.49%, =20. 667, P<0.01) . 7F 13~17 % FE{k
i, 2o A R BEAARRE DR A B S DL AR RE IR A
e T B (P<0.0580.01), W#EK4,

DR 75 At B B AT R ST Logistic [7115 5

AR W R RIS SRR 8 3 (y'=420. 000, P<0. 01,
OR=1.343) , £ 5 F 500 i 3 (y’=21. 400, P<0. 01,
OR=3.645) , £ 7l 5 4 8% 19 3¢ 5 &0 & & (=
32.800,P<0.01,0R=0. 895) .

DS 5 G AP R R LB SR RE R 5T Logistic
15 75 %, 45 R s, AR R0V 8 2 (¥ =97. 100,
P<0.01, OR=1.207) , ¥ 5] F 20 i 2 (}*=5. 900,
P=0.015,0R=2. 655) , 14 51| 5 4F- % 11 3 300 3
(x’=9. 600, P=0. 002,0R=0.919) .
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Table 3 PHQ-9 scores in adolescents of different sexes and ages

PHQ-9 BT

O MEEAR B B Bk
(n=12138) (n=5709) (n=6420) p  p
10% 2(1,5)  2(0,4)  3(1,5)  0.094 0.343
1% 2(0,6)  2(0,5)  3(0,6)  0.105 0.015
2% 3(1,6) 2(1,5) 3(1,6) 0.043 0. 644
13% 4(1,6)  4(2,7) 3(1,6) 0. 096 0. 001
14% 4(1,7)  5(2,8)  4(1,7)  0.104  <0.010
15% 5(2,8) 6(3,8) 5(2,8) 0.092  <0.010
16 % 5(3,8)  6(3,9)  5(2,8)  0.127  <0.010
17% 6(3,9)  7(4,9) 5(3,8) 0.144  <0.010
18~19%  7(4,9)  7(4,9)  7(4,9)  0.066 0. 505
MEEAR S 4(2,8)  5(2,8) 4(1,8) 0.063  <0.010
T % FH XU Kolmogorov—Smirnov 463 (K-S K56 )

R4 FEEANINFREE D EIMEBAEIRHE H =

Table 4  The detection rates of depressive symptomsin adolescents among different sex and age groups

L AARIEIRAR 5 (% ) HHRE R LA L AR AR A 1 3 (%)
G L/ H: L/ B
(n=5709)  (n=6429) v g (n=5709) (n=6429) ¥ g

10% 23.47 31.75 3.044 0.081 7.51 8.47 0.028 0. 867
1% 30.37 35.75 2.640 0. 104 8.22 11.76 2.692 0.101
12% 31.24 35.22 1.969 0. 161 7.00 10. 26 3.596 0. 058
13% 46. 46 37.94 11.848 <0.010 12. 10 8.82 4.386 0.036
14% 52.97 42.56 21.746 <0.010 15.37 10.76 9.213 0.002
15% 61.34 53.03 17.087 <0.010 17.16 14.20 3.904 0.048
6% 64. 14 51.40 27.785 <0.010 22.35 13.61 21.859 <0.010
17% 70.99 57.34 21.836 <0.010 22.43 16. 49 6.035 0.014
18~19 % 73.38 68. 83 1.335 0.248 18.43 17.59 0. 027 0. 869
AFEA 52.99 46. 65 48.344 <0.010 15.36 12.49 20. 667 <0.010

2.5 PHQ-9 & % B ¥l WY fE K 46 H 2= 78 1% 5 A
FHREWER
AT B D AR 24 PHQ-9 &4 HE
fl S RAG 2RI T A, RS,
XHEE— 2 H , LUE 1593 857 Logistic [B1H 5
152

LR BN, & H 6 (ARIFMNML) (¥'=3. 440, P=
0.064,0R=1. 661)F12xH 9( ARk A1) (¥'=0. 282,
P=0.596,0R=1. 184) B PE 5 E R oGt 2778 X,
Z B 9 my MBI AR 22 BAE LGt E X (=
3.760,P=0.052,0R=0.959). WL¥%6.
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Table 5 The detection rate of variable symptoms according to PHQ-9 items in adolescents of different ages and sexes

75 2% FVPAG A RERAR 1 (% )

41 5l
Q1 Q2 Q3 04 Q5 Q6 Q7 Q8 Q9
10% 39.55 39.55 28. 86 33.58 29. 85 41.04 18. 66 23.38 15.42
L 38.50 38.50 26.76 33.33 25.82 40. 38 16. 43 19. 72 16. 43
A 40. 74 40.74 31.22 33.86 34.39 41. 80 21.16 27.51 14.29
1% 42. 84 44.77 32.95 35.57 32.27 36.25 17.95 24,43 18.98
pegat 40. 18 41.78 30. 82 32.19 26.71 36.76 16. 44 21.23 18.26
BA: 45. 48 47.74 35.07 38.91 37.78 35.75 19. 46 27. 60 19. 68
12% 49.75 45.70 36. 61 41.98 32.23 34.96 20. 66 24.79 17. 11
g 50. 45 45.96 35.37 40.22 31.24 38.24 18.49 23.34 16. 34
FE 49.16 45.48 37.67 43.49 33.08 32.16 22.51 26.03 17.76
13% 59.55 53.81 44. 66 54,48 35. 81 39.72 24.22 28.00 21.23
ega 66. 15 61.52 45.95 59. 85 37.19 47.36 26. 38 27.03 27.28
B 53. 60 46. 87 43.50 49. 65 34.57 32.83 22.27 28. 89 15.78
14% 65.43 56. 63 48.26 55.35 41.27 44.01 30.95 32.42 24. 11
u: 69. 88 62.91 51.84 59.73 43.55 50. 61 33.81 33.30 29. 61
B 61.37 50. 89 45.00 51.36 39.20 37.98 28.34 31.62 19.08
15% 72.94 66. 98 57.10 67. 62 46. 81 50.97 40. 16 36. 41 25.32
H 77. 82 72.56 61.85 72.56 48.00 58.11 42.57 37.30 30. 93
B 68.53 61.93 52. 80 63. 16 45.74 44.51 37.99 35.61 20.26
16 % 71. 94 65. 54 55.36 66. 36 48. 54 53.90 42.32 38.13 29. 80
TH 76. 64 74.12 60. 86 72.35 52. 65 63. 38 45.71 41.54 36. 62
W 67.93 58.21 50. 65 61.23 45.03 45.79 39.42 35.21 23.97
17% 79. 42 72. 80 60.51 71.32 53.88 61.46 49.26 4211 31.56
egat 84.16 81. 89 66. 05 77.78 59. 67 68. 93 55. 14 44. 86 36. 83
B 75.95 66. 11 56. 43 66. 57 49. 62 55.98 44.93 40. 09 27. 69
18~19 % 84.28 81.04 65. 48 78.28 58.83 67.26 57.70 47.49 28. 69
7 87.71 86. 35 66. 55 80. 55 62. 80 74. 40 57.68 47. 44 29. 69
BA: 81. 17 76.23 64.51 76.23 55.25 60. 80 57.72 47.53 27.78
st 65.32 59. 88 49.70 58.49 42.85 47.52 34.25 33.49 24,35
A 68.73 64. 90 52.16 61.74 44. 07 53. 62 35.82 33.72 28.50
B 62.28 55. 42 47.52 55.59 41.76 42.11 32.85 33.29 20. 67

TE: QU= S, Q2= 7% , Q3=NE IR R, Q4=HT 115k Z , Q5=TR T Bt , Q6= F FRIFHMIK, Q7=1E ZAR P IR M, Q8=Hi iz Sh M LR
Qo=F1 A 111
R6 PHQ-9 &K BiTfl (AEIRE H A Logistic 3547

Table 6 Logistic regression analysis on the detection of symptoms according to each PHQ-9 item

I E| Q1 Q02 Q3 Q4 Q5 Q6 Q7 08 Q9
X(1)  435.300  396.000  300.100  448.900  243.900  249.500  371.900  164.400  93.900
AEH P <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010  <0.010
OR 1.379 1.344 1.274 1.368 1.243 1.244 1.339 1.204 1.156
X (1) 12. 300 25.200 14. 500 18. 600 23.500 3. 440 6. 050 12. 600 0.282
P P <0.010 <0.010 <0.010 <0.010 <0.010 0. 064 0.014 <0.010 0. 596
OR 2.743 4.062 2.830 3.359 3. 801 1.661 2.120 2.789 1.184
X (1) 22.100 44.300 21. 400 29.300 28.200 13. 700 9.170 13. 700 3.760
P4 P <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0. 002 <0.010 0. 052
OR 0. 908 0. 878 0.916 0. 899 0. 904 0.932 0.939 0.929 0.959

T QU= e, Q2= BE(IRTE , Q3=IEMR AT , Q4=H5 11 L= , Q5=IRk & FEfT , Q6= FITFM AL, Q7=7E R P WME , Q8= iz Zh M Bk ulaR i,
Q9=HA R H G
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