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Revealing negative rumination as a core target for improving executive function
impairment in depressed college students: A mediation analysis based on the dual

rumination model
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[Abstract] Objective To explore the mediating roles of positive and negative rumination in the

relationship between depressive symptoms and executive function and its subdomains (inhibitory control,
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Methods During September and

October 2024, an electronic questionnaire was distributed using convenience sampling through the

working memory, and cognitive flexibility) among college students.

“Wenjuanxing” platform to universities in 30 provinces and municipalities across China, such as Chongqing
and Sichuan. A total of 699 college students were surveyed online using patient health questionnaire-9 (PHQ-9),
positive and negative rumination scale (PANRS), and behavior rating inventory of executive function-adult
version (BRIEF-A). The participants were divided into depressive symptom group (n=466, 66. 67%) and a
non-depressive symptom group (n=233, 33. 33%) based on PHQ-9 score. Differences in scores between the
2 groups were compared, and the relationships between variables as well as the mediating effects were
analyzed. Results (D Scores of negative rumination were significantly higher in the depressive symptom
group than in the non-depressive symptom group [(30. 27+4. 93) vs (26.42+3.81), t=—-10. 451, P<0. 001],
while executive function and its subdomains, as well as positive rumination, were significantly lower (r=0. 394,
P<0.01). @ Depressive symptoms showed a significant positive correlation with negative rumination and a
significant negative correlation with executive function and its subdomains (P<0.01), but no significant
correlation with positive rumination (P>0. 05). ) Negative rumination exhibited a mediating effect in the
relationship between depressive symptoms and executive function, accounting for 10. 85% of the total effect,
whereas positive rumination served as a positive predictor of executive function (8=0. 086, P<0. 05). @ The
mediating effect of negative rumination between depressive symptoms and executive function subdomains
demonstrated domain specificity, reaching statistical significance only for inhibitory control and working
memory, with indirect effect ratios of 8. 11% and 16. 94% respectively, but not for cognitive flexibility. No
significant mediating effect was observed for positive rumination. Conclusion Negative rumination plays a
partial mediating role between depressive symptoms and executive function (particularly in inhibitory control
and working memory) among college students, and it can be regarded as a core modifiable target for
interventions to improve executive dysfunction in depressed college students.
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Table 1 Comparison of scores for executive function, positive and negative rumination between college students in the

depressive symptom group and non-depressive symptom group (x+s)

Variables Depressive symptom group(n=466) Non-depressive symptom group(n=233) t P
Executive function 153.01+23. 37 191.78+18. 32 22.150 <0. 001
Inhibitory control 16. 39+2. 46 20. 19+1. 90 20.718 <0. 001
Working memory 18.53+3.27 23.01+2. 46 18.458 <0. 001
Cognitive flexibility 13.99+2. 65 17. 68+2. 39 17.911 <0. 001
Positive rumination 26.35+3.78 27. 46+3. 68 3.678 <0. 001
Negative rumination 30.27+4.93 26.42+3. 81 -10. 451 <0. 001

R2 REEMGPERSHITIEE R G BEFIHIEXDN

Table 2 Correlation analysis of depressive symptoms, executive function, and rumination scores in college students

Variables Depressive Negative Positive Executive Inhibitory Cognitive Working Age
symptoms rumination rumination function control flexibility memory
Depressive symptoms 1
Negative rumination 0. 394" 1
Positive rumination 0. 000 0. 188" 1
Executive function -0. 660" -0.394" 0. 050 1
Inhibitory control -0.547" -0.284" 0. 093" 0. 794" 1
Cognitive flexibility -0. 543" -0.246" 0. 092" 0.811" 0. 632" 1
Working memory -0. 584" -0. 429" 0. 007 0.872" 0.657" 0. 639" 1
Age -0. 021 0. 075 -0. 002 0. 094" 0. 105" 0. 050 0.103" 1
a:P<0.05,b: P<0. 01
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Table 3 Mediation path analysis of positive and negative rumination in the relationship between depressive

symptoms and executive function among college students

Paths B t R F
Depressive symptoms — Executive function -0.584" -15. 666 0. 470" 81. 127
Depressive symptoms — Negative rumination 0.378" 8. 757 0. 163" 29.926
Negative rumination — Executive function -0. 186" -4.905 - -
Depressive symptoms — Positive rumination -0.010 -0.207 0. 002 0.336
Positive rumination — Executive function 0. 086" 2. 477 - -

a:P<0.05,b:P<0. 001
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Table 4 Mediating effect analysis of positive and negative rumination on the relationship between depressive

symptoms and executive function scores in college students

Item Effect (B) SE 95%C1 Effect ratio/%
Direct effect -3.543" 0.226 -3.987~-3.099 89. 15
Total indirect effect -0. 431" 0.122 -0.707~-0. 229 10. 85
Indirect effect of positive rumination -0. 005 0.036 -0. 090~0. 063 0.13
Indirect effect of negative rumination -0. 426" 0.128 -0.714~-0. 213 10. 72
Difference (Positive-Negative) 0. 421" 0. 142 0. 170~0. 733 -

a:P<0.05,b:P<0. 001

Negative
rumination
0.378b -0.186P
- -0.584b
Depressive Executive
symptoms function
-0.010 0.086°
Positive
rumination

a:P<0.05,b:P<0. 001

E1 RESERRSBEERZENEGERSHITHREZ BH PN EZE

Figure 1 Path diagram with standardized coefficients for the mediating effects of positive and negative rumination

between depressive symptoms and executive function among college students
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Table 5 Mediating role of positive and negative rumination in the relationship between depressive symptoms and

executive function subdomains among college students

Models Paths B t R F
Inhibitory control Positive rumination — Inhibitory control 0.117° 2.969 0.324" 43. 864
Negative rumination — Inhibitory control -0.117° -2.721 - -
Depressive symptoms — Inhibitory control -0.498" —-11. 824 - -
Cognitive flexibility Positive rumination — Cognitive flexibility 0. 106" 2.659 0. 552" 40. 085
Negative rumination — Cognitive flexibility -0. 063 -1.447 - -
Depressive symptoms — Cognitive flexibility -0.512" —-11.985 - -
Working memory Positive rumination — Working memory 0. 056 1.525 0. 405" 62.361
Negative rumination — Working memory -0.255" -6.328 - -
Depressive symptoms — Working memory -0.471" -11.918 - -
a:P<0.01,b:P<0. 001
F6 FRIMERRGBEEXFEMBERSHITIIREF RS BB H T B2 47
Table 6 Mediating effect analysis of positive and negative rumination on the relationship between depressive
symptoms and executive function subdomains in college students
Ttems Effect (B) SE 95%CI Effect ratio/%
Inhibitory control
Direct effect -0.318" 0. 027 -0. 371~-0. 265 91. 69
Total indirect effect -0. 029" 0.013 -0. 056~-0. 007 8.31
Indirect effect of positive rumination -0. 001 0. 005 -0. 012~0. 008 0.20
Indirect effect of negative rumination -0. 028" 0.013 -0. 055~-0. 006 8. 11
Cognitive flexibility
Direct effect -0.353" 0. 029 -0.410~-0. 295 95. 40
Total indirect effect -0.017 0.014 -0. 046~0. 010 4. 60
Indirect effect of positive rumination -0.001 0. 004 -0. 010~0. 006 0.19
Indirect effect of negative rumination -0.016 0.012 -0. 043~0. 005 4.41
Working memory
Direct effect -0. 400" 0.034 -0. 466~-0. 334 82.96
Total indirect effect -0.082" 0.016 -0. 114~-0. 053 17. 04
Indirect effect of positive rumination -0. 001 0.003 -0. 006~0. 004 0.10
Indirect effect of negative rumination -0.082" 0.016 -0. 113~-0. 053 16.94

a:P<0.05,b:P<0.001
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