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[ Abstract] Objective To analyze the depression and anxiety situation in asthmatic patients and their
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relationship with asthma symptom control and allergic comorbidities, and to evaluate the effects of
psychological interventions on mental health and asthma control. Methods Between Dec 2020 and Jul
2024, 231 asthmatic patients were enrolled and underwent mental assessment in Zhongshan Hospital,
Fudan University. Data on demographics, asthma characteristics, allergic comorbidities, Patient Health
Questionnaire-9 (PHQ-9) , and Generalized Anxiety Disorder-7 (GAD-7) scores were collected via
questionnaires. The Wilcoxon rank-sum test and chi-square test were used to compare clinical
characteristics of patients with different anxiety and depression statuses. Multivariate logistic regression was
employed to analyze the associations of anxiety and depression with asthma control, acute exacerbations,
and allergic comorbidities. Fifty-two patients received psychological interventions provided by
psychiatrists, and improvements in asthma control and mental health were evaluated before and after
treatment. A linear mixed-effects model was applied to evaluate the improvement after psychological
interventions. Results Among 231 asthmatic patients, 16 cases (6.93% ) had depression alone, 28 cases
(12.12% ) had anxiety alone, and 72 cases (31.17% ) exhibited comorbid anxiety and depression. Patients
with anxiety or depression were younger, more likely to be unmarried, reported chest tightness,
experienced frequent acute exacerbations, and had more allergic comorbidities (all P<(0.05) , though no
significant differences were observed in asthma duration, lung function, or fractional exhaled nitric oxide
(FeNO). Multivariate Logistic regression indicated that both anxiety and depression were significantly
associated with poor asthma control (anxiety: OR=1.93, 95%CI: 1.03-3.63, P=0.040; depression: OR=
3.77, 95%CI1:2.01-7.19, P<C0.001), and acute exacerbations (anxiety: OR=4.30, 95%CI: 1.78-10.38,
P<C0.001;depression: OR=1.22, 95%CI:1.08-1.61, P=0.003). Allergic comorbidities were significantly
associated with anxiety (OR=1.80, 95%CI: 1.15-2.82, P=0.010) but not with depression. After
psychological interventions, the 52 patients showed significant improvements in Asthma Control Test
(ACT), mini Asthma Quality of Life Questionnaire (miniAQLQ) , PHQ-9 and GAD-7 scores (all P<<
0.001). Conclusion Anxiety and depression are prevalent in asthmatic patients and are strongly
associated with acute exacerbations, suboptimal symptom control, and reduced quality of life. Allergic
comorbidities are significantly linked to the increased risk of anxiety. Psychological interventions represent a

feasible strategy to improve asthma control and mental well-being outcomes.
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Tab 1 Types and dosages of psychotropic medications

Selective serotonin reuptake inhibitors (SSRIs)

Noradrenergic and specific serotonergic antidepressants (NaSSAs)
Serotonin antagonist and reuptake inhibitors (SARIs)
Benzodiazepines (BZDs)

Benzodiazepines (BZDs)

Atypical antipsychotics

Typical antipsychotics

Fixed-dose combination

Escitalopram 2.5-10

Mirtazapine 5=i5

Trazodone 12.5-50
Clonazepam 0.5=2

Alprazolam 0.2-0.8
Aripiprazole 2.5-10

Sulpiride 50-200

Deanxit 0.5 (Flupentixol) , 10 (Melitracen)
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Tab 2 Basic characteristics and prevalence of anxiety and depression among patients with asthma [T +s,2(%) or M(P,,,P..) |

Age (y) 231 40.36 + 15.54 43.69 + 16.14 42.38 + 16.37 38.29 + 13.54 35.40 + 13.86
Gender 231
Male 105 (45.45) 58 (50.43) 3(18.75) 10 (35.71) 34 (47.22)
Female 126 (54.55) 57 (49.57) 13 (81.25) 18 (64.29) 38 (52.78)
Marital status 231
Single 78 (33.77) 29 (25.22) 6 (37.50) 8 (28.57) 35 (48.61)
Married 148 (64.07) 83 (72.17) 9 (56.25) 20 (71.43) 36 (50.00)
Widowed/divorced 5(2.16) 3(2.61) 1(6.25) 0(0) 1(1.39)
Education level 231
Primary 7(3.03) 5(4.35) 0(0) 1(3.57) 1(1.39)
Secondary 52 (22.51) 27 (23.48) 3(18.75) 8 (28.57) 14 (19.44)
College and above 172 (74.46) 83 (72.17) 13 (81.25) 19 (67.86) 57 (79.17)
BMI (kg/m*) 217
Underweight (<{18.5) 17 (7.83) 5(4.67) 3 (20.00) 0 (0) 9 (13.24)
Normal weight [ 18.5-24) 108 (49.77) 53 (49.53) 7 (46.67) 15 (55.56) 33 (48.53)
Overweight [24-28) 70 (32.26) 38 (35.51) 4(26.67) 9 (33.33) 19 (27.94)
Obese (>28) 22 (10.14) 11 (10.28) 1(6.67) 3(11.11) 7 (10.29)

Asthma duration (y) 210 4.00 (1.50, 10.00) 2.00 (1.00, 5.00) 5.75 (1.63, 10.00) 6.00 (1.13, 20.00) 4.00 (1.50, 10.00)
Asthma treatment steps 226
GINA 1-2 22 (9.73) 14 (12.28) 2(13.33) 3(10.71) 3(4.35)
GINA 3 77 (34.07) 39 (34.21) 5(33.33) 9 (32.14) 24 (34.78)
GINA 4 71 (31.42) 33 (28.95) 3 (20.00) 9 (32.14) 26 (37.68)
GINA 5 56 (24.78) 28 (24.56) 5(33.33) 7 (25.00) 16 (23.19)
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NG ERARBFAE 231 0 W2 i 2R % b AH HL T TC
HISRE IR 11 B 2, 88 151 (38.10 %% ) & I 4 AR KE IR 114 BB %
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Tab 3 Sociodemographic and disease characteristics of patients with asthma combined with anxiety or depression

Age (y)
Gender
Male
Female
Marital status
Single
Married
Widowed/divorced
Education level
Primary
Secondary
College and above
BMI (kg/m*)*
Underweight (<Z18.5)
Normal weight [ 18.5-24)
Overweight [ 24—-28)
Obese (>>28)
Asthma duration (y)
Asthma treatment steps”
GINA 1-2
GINA 3
GINA 4
GINA 5
Asthma symptoms
Wheeze
Cough
Chest tightness
Spirometry

Pre-bronchodilator FEV, (L)

Pre-bronchodilator FEV, % pred (%)

Pre-bronchodilator FVC (L)

Pre-bronchodilator FEV,/FVC (%)

Bronchodilator response
FEV, improvement (L)
FEV, %pred improvement

FeNO (ppb)

42.631£15.77

68 (47.55)
75 (52.45)

37 (25.87)
103 (72.03)
3(2.10)

6 (4.20)
35 (24.48)
102 (71.33)

5(3.73)
68 (50.75)
47 (35.07)
14 (10.45)

4.00 (1.50, 10.00) 5.00 (1.00, 20.00)

17 (11.97)
48 (33.80)
42 (29.58)
35 (24.65)
1.85+0.77
106 (74.13)
82 (57.34)
77 (53.85)

2.82+1.02
88.13 +21.89
3.69£1.05
75.33£12.28

0.11£0.14
3.65*4.55
45.14 £ 38.46

36.67 £ 14.50

37 (42.05)
51 (57.95)

41 (46.59)
45 (51.14)
2(2.27)

1(1.14)
17 (19.32)
70 (79.55)

12 (14.46)

40 (48.19)

23 (27.71)
8 (9.64)

5(5.95)
29 (34.52)
29 (34.52)
21 (25.00)

2.00%0.77
62 (70.45)
51 (57.95)
63 (71.59)

2.94+1.07
88.49+19.73
3.80+1.19
76.17 £ 12.61

0.13+0.17
4.55+5.19
38.39+31.65

0.003
0.414

0.003

0.261

0.037

0.562
0.496

0.136
0.543
0.927
0.007

0.422
0.990
0.538
0.565

0.481
0.381
0.151

~

fili D) g 0 AT 3P FeNO %807 I 25 53 L4 it
HU(FE3),

[T+s5,2(%) or M(P,,,P.,) ]

4353+ 16.11 36.21+13.77 <0.001
0.698
61 (46.56) 44 (44.00)
70 (53.44) 56 (56.00)
0.021
35 (26.72) 43 (43.00)
92 (70.23) 56 (56.00)
4(3.05) 1(1.00)
0.829
5(3.82) 2 (2.00)
30 (22.90) 22 (22.00)
96 (73.28) 76 (76.00)
0.794
8 (6.56) 9(9.47)
60 (49.18) 48 (50.53)
42 (34.43) 28 (29.47)
12 (9.84) 10 (10.53)
.00 (1.43, 10.00) 6.00 (1.50, 20.00) 0.141
0.327
16 (12.40) 6(6.19)
44 (34.11) 33 (34.02)
36 (27.91) 35 (36.08)
33 (25.58) 23 (23.71)
1.83+0.76 2.01£0.78 0.072
97 (74.05) 71 (71.00) 0.607
75 (57.25) 58 (58.00) 0.909
68 (51.91) 72 (72.00) 0.002
2.77 £ 1.00 3.00 % 1.09 0.109
86.88 +21.27 90.17 £ 20.82 0.326
3.61%1.04 3.90+1.16 0.057
75.47 £ 12.08 75.86+12.85 0.601
0.10£0.14 0.14£0.17 0.250
3.50 * 4.52 4.61%5.11 0.196
45.94+38.70 38.15+32.06 0.051

“The sample size of BMI is 217, including 134 cases without depression and 83 cases with depression, or 122 cases without anxiety and 95 cases

with anxiety. "The sample size of asthma treatment steps is 226, including 142 cases without depression and 84 cases with depression or 129 cases

without anxiety and 97 cases with anxiety. FEV,: Forced expiratory volume in first second; FEV, %pred: Percentage of predicted FEV,; FVC:

Forced vital capacity; FeNO: Fractional exhaled nitric oxide (1 ppb=1 pg/L).
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Asthma attack in past 3 mo 0.81+ 1.60 1.79+3.92
ACT scores 20.28 + 3.68 16.84 £ 4.64
Asthma control
Well 94 (65.73) 32 (36.36)
Not well 33 (23.08) 22 (25.00)
Very poorly 16 (11.19) 34 (38.64)
MiniAQLQ scores 76.25+ 15.83 61.38+14.12
Allergic comorbidities 0.99+0.77 1.26 £ 0.96
Rhinitis 100 (69.93) 68 (77.27)
Nasosinusitis 13 (9.09) 7 (7.95)
Atopic dermatitis 15 (10.49) 15 (17.05)
Urticaria 5(3.50) 10 (11.36)
Conjunctivitis 6 (4.20) 11 (12.50)

Tab 4 Asthma control and allergic comorbidities of patients with anxiety and depression

[Z+sorn(%)]

0.020 0.59+1.28 1.97 +3.79 <0.001
<0.001 20.34 +3.77 17.18 + 4.52 <0.001
<0.001 <0.001

87 (66.41) 39 (39.00)
28 (21.37) 27 (27.00)
16 (12.21) 34 (34.00)
<0.001 75.76 * 16.05 63.81+15.37 <0.001

0.040 0.92+0.72 1.32+0.96 0.001

0.224 88 (67.18) 80 (80.00) 0.030

0.766 8 (6.11) 12 (12.00) 0.115

0.150 12 (9.16) 18 (18.00) 0.048

0.018 3(2.29) 12 (12.00) 0.003

0.019 7(5.34) 10 (10.00) 0.179

ACT: Asthma Control Test; miniAQLQ: Mini Asthma Quality of Life Questionnaire.

2 b B R Logistic [0 5 43 B A1 e 28 1 45 56
AR R AR AR 5 B Wy St i A XU 1 0 .
A (FJE : OR=4.30, 95%CI: 1.78~10.38, P<<
0.001; 1 A . OR=1.22, 95%CI: 1.08~1.61, P=

0.003) ; Z A & Logistic [B1H 7387, & 9145 1& AR AE
AR A 2 27 Wiy 42 ) S A ) fa B PR (FE 1 : OR=1.93,
95%CI: 1.03~3.63, P=0.040; 1 fif : OR=3.77,
95%CI:2.01~7.19,P<C0.001)($5).

R5 BEWmEEERWBERKE S E X Logistic @3 547

Tab 5 Multivariate Logistic regression analysis of anxiety and depression in patients with asthma

Asthma attack 1.22 (1.08-1.61) 0.003 4.30 (1.78—10.38) <0.001
Poor asthma control 3.77 (2.01-7.19) <<0.001 1.93 (1.03-3.63) 0.040
Allergic comorbidities 1.42 (0.91-2.21) 0.128 1.80 (1.15-2.82) 0.010
Rhinitis 1.65 (0.85-3.32) 0.150 2.28 (1.18—4.56) 0.017
Nasosinusitis 0.95 (0.32-2.60) 0.912 2.55(0.96-7.14) 0.064
Atopic dermatitis 1.78 (0.76—4.15) 0.197 2.28 (0.99-5.41) 0.055
Urticaria 5.72 (1.78-20.4) 0.004 5.82 (1.79-26.1) 0.008
Conjunctivitis 3.62 (1.20-11.7) 0.024 1.98 (0.67-6.03) 0.218
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Tab 6 Comparison of demographic and clinical
characteristics between patients with asthma receiving or not

receiving psychological interventions [Z+sorn(%) ]

Age (y)* 42.44+15.88  33.21+11.92
Gender

Male 79 (44.13) 26 (50.00)

Female 100 (55.87) 26 (50.00)
Marital status

Single 58 (32.40) 20 (38.46)

Married 116 (64.80) 32 (61.54)

Widowed/divorced 5(2.79) 0(0)
Education level

Primary 6(3.35) 1(1.92)

Secondary 43 (24.02) 9(17.31)

College and above 130 (72.63) 42 (80.77)
BMI (kg/m?)"

Underweight (<(18.5) 12 (7.14) 5(10.20)

Normal weight [ 18.5-24) 83 (49.40) 25 (51.02)

Overweight [24-28) 60 (35.71) 10 (20.41)

Obese (>28) 13 (7.74) 9 (18.37)
Asthma duration (y) 9.68 + 12.89 9.21+11.33
Asthma treatment steps®

GINA 1-2 20 (11.49) 2(3.85)

GINA 3 61 (35.06) 16 (30.77)

GINA 4 51 (29.31) 20 (38.46)

GINA 5 42 (24.14) 14 (26.92)
Asthma control

Well 105 (58.66) 21 (40.38)

Not well 40 (22.35) 15 (28.85)

Very poorly 34 (18.99) 16 (30.77)
Asthma attack in past 3 mo 0.90 £ 1.84 1.26 = 3.49
Number of allergic comorbidities* 0.98+0.81 1.48+0.99

“P<C0.001. "The sample size of BMI is 217, including 168 cases
without psychological interventions and 49 cases with psychological
interventions. “The sample size of asthma treatment steps is 226,
including 174 cases without psychological interventions and 42 cases

with psychological interventions.
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Tab 7 Basic information and improvement in psychological and asthma status among 52 patients with asthma receiving

psychological interventions [2(%) orz +5]

Age (y) 33.21£11.92 32.81+12.78 33.48+11.52 0.859
Gender 0.158
Male 26 (50.00) 8 (38.10) 18 (58.06)
Female 26 (50.00) 13 (61.90) 13 (41.94)
Marital status 0.772
Single 20 (38.46) 9 (42.86) 11 (35.48)
Married 32 (61.54) 12 (57.14) 20 (64.52)
Widowed/divorced 0(0) 0(0) 0(0)
Education level 0.567
Primary 1(1.92) 0 (0) 1(3.23)
Secondary 9(17.31) 5(23.81) 4 (12.90)
College and above 42 (80.77) 16 (76.19) 26 (83.87)
BMI (kg/m*)" 0.313
Underweight (<(18.5) 5(10.20) 1(5.26) 4(13.33)
Normal weight [ 18.5-24) 25 (51.02) 9 (47.37) 16 (53.33)
Overweight [ 24—28) 10 (20.41) 3(15.79) 7 (23.33)
Obese (>28) 9 (18.37) 6 (31.58) 3 (10.00)

Pre-psychotherapy

ACT 16.73£5.23 17.38 £5.32 16.29 £5.21 0.443
miniAQLQ 66.02+ 17.30 69.67 £ 16.22 63.55+17.83 0.225
PHQ-9 7.9416.13 6.33+5.99 9.03+6.09 0.084
GAD-7 9.46+5.20 7.67 £5.00 10.68 £5.04 0.056

Post-psychotherapy

ACT 19.06 £ 4.60 19.33£5.29 18.87 £ 4.15 0.495
miniAQLQ 72.40 £ 14.78 74.00 £ 14.73 71.32% 14.95 0.520
PHQ-9 6.75+5.49 5.81+5.89 7.39+5.21 0.169
GAD-7 7.08 + 4.69 5.29+4.03 8.29+4.78 0.052

Self-reported improvement

Mental health 0.378
No improvement 15 (28.85) 8 (38.10) 7 (22.58)
Mild improvement 17 (32.69) 7 (33.33) 10 (32.26)
Significant improvement 20 (38.46) 6 (28.57) 14 (45.16)

Asthma 0.485
No improvement 13 (25.00) 6 (28.57) 7 (22.58)
Mild improvement 14 (26.92) 7(33.33) 7 (22.58)
Significant improvement 25 (48.08) 8 (38.10) 17 (54.84)

“The sample size of BMI is 49, including 19 cases receiving psychobehavioral interventions and 30 cases receiving combination interventions.
ACT: Asthma Control Test; mintAQLQ: Mini Asthma Quality of Life Questionnaire; PHQ-9: Patient Health Questionnaire-9; GAD-7:

General Anxiety Disorder-7.
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ACT: Asthma Control Test; miniAQLQ: Mini Asthma Quality of Life Questionnaire; PHQ-9: Patient Health Questionnaire-9; GAD-7:

General Anxiety Disorder-7; Pre: Pre-psychotherapy; Post: Post-psychotherapy.
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Fig1 Changesin ACT, miniAQLQ, PHQ-9 and GAD-7 scores before and after psychotherapy in 52 patients with asthma
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