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Abstract

BACKGROUND: Repeated measurements of open field data and proper data aggregation based on additivity can significantly
improve the stability and consistency of the open field test in normal rats. Is this method applicable to model rats?

OBJECTIVE: To explore the best aggregate measurement of ambulation score in the open-field test of the depression model rats.

METHODS: Depression models in rats were constructed using chronic mild stimulation method. The open-field behavior indicators
were collected every two weeks during the model construction course of 4 weeks. Pairwise aggregation analysis (continuous
aggregation, interval aggregation, judgmental aggregation) was used. Effects of different aggregation methods on reliability and
correlation of model preparation were compared.

RESULTS AND CONCLUSION: Consistency coefficient Kappa showed that good reliability and correlation were obtained using
interval aggregation and judgmental aggregation (Kappa=0.611, P < 0.05). The reliability gained using continuous aggregation
was passable (Kappa=0.222). Intraclass correlation coefficient ICC showed that an excellent reliability was gained using
judgmental aggregation (ICC=0.835, P < 0.01); the reliability gained using interval aggregation was good (ICC=0.792, P < 0.05),
and the reliability gained using continuous aggregation was poor (ICC=0.196). It indicates that a proper judgment aggregation can
significantly improve the reliability and correlation of the open-field data in depression model rats.
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BL: Before modeling and stimulating; W1: 1 wk after
modeling; W2: 2 wk after modeling; W3: 3 wk after modeling

Figure 1 Schematic diagram of modeling, open-field
test arrangements and data aggregation

design
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Figure 2 Ambulation scores of the open-field test in
rats
Kl 2 PR R S S B 3 i i B

*1 ii%éﬁﬁ%i%%ﬁﬁﬁ%%éiﬁ 3 FiR 77 3\ Kappa {8

Table 1 Kappa value of open-field data in model group after
pairwise aggregation for the three aggregation
methods (n=7)

st rd

Aggregation . : 3 -
methods Data item Quantile Median Quantile b (R

Continuous  ITEM 26.67 69.00 92.17 0.222 fair
aggregation [ :(BL+W1)

ITEM 6.84 31.67 34.17

1I:(w2+

W3)
Interval ITEM 21.50 43.00 72.17 0.611° good
aggregation 1:(BL+

wW2)

ITEM 22.84 38.67 53.83

1:(wi+

W3)
Judgmental ITEM 11.50 43.34 5850 0.611° good
aggregation [ :(BL+

W3)

ITEM 33.17 37.67 72.50

1:(wi+

W2)

BL: Before modeling and stimulating; W1: 1 wk after modeling; W2:
2 wk after modeling; W3: 3 wk after modeling; *P < 0.05, vs. continuous
aggregation
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ITEM 1T
ITEM I Lowest Lower Higher Highest Total
group group group group
Lowest group 1 1 0 0 2
Lower group 1 1 0 0 2
Higher group 0 0 1 0 1
Highest group 0 0 0 2 2
Total 2 2 1 2 7

The number in gray cell represents the number of rats in the same group
after aggregation; Kappa=0.611

*3 i%*izﬂwiﬁi%ﬁ%ﬁﬁﬁﬁ)ﬁ 3R AT ICC 472K
t v
Table 3 ICC value of open-field data in model group after
pairwise aggregation for three aggregation methods
(Xts, N=7)

Aggregation

i 7+ . e
s Data item X*s ICC  Reliability

Continuous ITEM [:(BL+W1)  66.19+50.09 0.196 poor
aggregation  ITEM I[:(W2+W3)  23.57+16.65

Interval ITEM I :(BL+W2) 46.86+32.08 0.792% good
aggregation  ITEM I[:(W1+W3)  42.90+31.96
Judgmental ITEM [ :(BL+W3)  38.05+28.22 0.835" excellent

aggregation ITEM II:(W1+W2)  51.71+33.34

BL: Before modeling and stimulating; W1: 1 wk after modeling; W2:
2 wk after modeling; W3: 3 wk after modeling; *P < 0.05, °P < 0.01, vs.
continuous aggregation
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BL: Before modeling and stimulating; W1: 1 wk after modeling; W2: 2 wk
after modeling; W3: 3 wk after modeling; CA: continuous aggregation; IA:
Interval aggregation; JA: Judgmental aggregation

Figure 3 The reliability of open-field ambulation scores after
aggregation in depression model rats
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