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Abstract 

Background 

 Most studies on mental health among individuals with COPD utilize screening 

questionnaires, which detect psychiatric symptoms, but cannot be used to diagnose 

depression/anxiety disorders. We utilized the Mini International Neuropsychiatric Interview 

(MINI) to identify depression/anxiety disorders meeting DSM-V diagnostic criteria and 

described associated disease burden in people with COPD. 

Methods 

 This is a cross-sectional, secondary analysis of a multi-center study designed to evaluate 

anxiety questionnaires in COPD patients. Research coordinators administered both the MINI and 

screening questionnaires to determine participants who met diagnostic criteria for 

depression/anxiety disorders and capture symptom burden, respectively. Bivariate analyses were 

conducted to assess differences in COPD and patient-reported outcomes between those with and 

without depression/anxiety disorders. 

Results 

 Of 220 participants, 18 (8%) met MINI criteria for depression and 17 (8%) for anxiety. 

Depression was associated with more breathlessness (Modified Medical Research Council 

Dyspnea Scale 4 vs 3, p = 0.045), higher COPD disease burden (COPD Assessment Test (CAT) 

27 vs. 17, p<0.001), worse sleep quality (Pittsburgh Sleep Quality Index 11 vs. 7, p = 0.001) and 

health-related quality of life (Euro Quality of Life 0.31 vs. 0.59, p <0.001. Anxiety was 

associated with lower CAT scores, and worse health-related quality of life and function. Most 

with depression/anxiety disorders were not using anti-depressants/anxiolytics, or receiving 

mental health counseling. 
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Conclusion 

Depression and anxiety disorders meeting diagnostic criteria are relatively common 

comorbidities that substantially impair quality of life and are undertreated, highlighting a need to 

prioritize mental health as an integral part of comprehensive COPD care.  
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INTRODUCTION 

Chronic obstructive pulmonary disease (COPD) affects over 15 million adults in the 

United States (U.S.) and has a substantial impact on quality of life, representing the second most 

common cause of disability-adjusted life years lost in the U.S.1,2 Psychiatric symptoms are 

common among individuals with COPD, with 15-56% and 16-55% reporting depressive and 

anxiety symptoms, which carry important implications for COPD outcomes and disease 

trajectory.3-6 Depressive symptoms have been associated with premature mortality, increased 

length of hospital stay and reduced functional capacity, as well as greater breathlessness and 

lower adherence to COPD treatments.7-9 Anxiety symptoms have been linked with increased 

healthcare utilization, heightened respiratory symptoms, diminished quality of life and greater 

mortality among people with COPD.10-13  

However, the vast majority of these studies utilized screening questionnaires, such as the 

Hospital Anxiety and Depression Scale (HADS)14 and Patient Health Questionnaire-9 (PHQ-

9),15 which are commonly used to identify depressive and anxiety symptoms, but cannot be used 

to establish a diagnosis. Although psychiatric symptoms and diagnoses exist on a continuum, 

there may be differences between people with COPD and heightened psychiatric symptoms and 

those meeting diagnostic criteria for depression or an anxiety disorder. Despite existing literature 

on a clear relationship between COPD and both depressive and anxiety symptoms based on 

screening questionnaires, there is a paucity of data using well-validated diagnostic instruments 

such as the Mini-International Neuropsychiatric Interview (MINI). The MINI is a structured 

interview used as a gold standard for identifying depression and anxiety disorders based on 

DSM-V diagnostic criteria in situations where interview with a psychiatrist is not feasible.16,17 

One national multi-center observational survey study (Anxiety and COPD Evaluation (ACE) 
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evaluated anxiety screening questionnaire performances among COPD patients using the MINI 

as the gold standard assessment for the diagnosis of anxiety disorders.18 This study observed that 

screening questionnaires for anxiety symptoms in COPD patients had only fair to moderate 

psychometric screening properties. In this study, we performed a secondary analysis of the ACE 

study, using the MINI to identify individuals meeting diagnostic criteria for depression and 

anxiety disorders and report clinical characteristics and disease burden of these comorbidities 

among individuals with COPD. 

 

METHODS 

Study design and participants 

 This is a cross-sectional, secondary analysis of a multi-center study in stable patients with 

COPD enrolled at 16 centers within the American Lung Association Airways Clinical Research 

Center (ALA-ACRC) network in the U.S. Other data have been previously reported from this 

cohort.18,19 Briefly, enrolled participants were ≥40 years of age, had a confirmed diagnosis of 

COPD (defined by a forced expiratory volume in one second (FEV1) to forced vital capacity 

(FVC) ratio of less than 0.7 and a post-bronchodilator FEV1 <80% predicted),1 and considered to 

have clinically stable COPD (absence of exacerbation or worsening symptoms requiring 

antibiotic or corticosteroids in the 6 weeks prior to enrollment). Those with unstable coronary 

heart disease, untreated cardiac arrhythmia, unstable angina, major uncontrolled psychiatric 

disorders that would affect study participation, significant cognitive impairment (defined by 

Montreal Cognitive Assessment (MoCA) <18),20 or a condition expected to cause death or 

inability to perform study procedures within 6 months were excluded. COPD severity was 

assessed using GOLD criteria for grading airflow obstruction and categorized as GOLD 2 (FEV1 
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≥50% and <80% predicted), GOLD 3 (FEV1≥30% and <50% predicted) or GOLD 4 (FEV1<30% 

predicted).1 Written consent was obtained from all participants and the study was approved by 

institutional review boards for clinical centers and the data coordinating center.  

 

Procedures and instruments 

Enrolled participants provided demographic and clinical characteristics and underwent a 

physical examination, spirometry testing and six-minute walk test. Trained research coordinators 

administered questionnaires on patient-reported symptoms, followed by the structured MINI 

version 7.0 diagnostic interview. Questionnaires included the Modified Medical Research 

Council Dyspnea Scale (MMRC),21 COPD Assessment Test (CAT),22,23 Pittsburgh Sleep Quality 

Index (PSQI),24 Euro Quality of Life (EQ-5D-5L),25,26 Generalized Anxiety Disorder-7 (GAD-

7),27 HADS,14 PHQ-9,15 and Patient-Reported Outcomes Measurement Information System-

Anxiety and Physical Function (PROMIS-29).28 Cognitive impairment was assessed using the 

MoCA test, with a score of 18-25 considered to be mild cognitive impairment.20 The MINI was 

used as the gold standard for the identification of major depressive and/or anxiety disorders 

based on DSM-V diagnostic criteria.16,17 Specifically, sections on major depressive and anxiety 

disorders (panic disorder, social anxiety disorder, generalized anxiety disorder, post-traumatic 

stress disorder, agoraphobia) were administered. Questions elicited a “yes/no” response, and a 

point was given for each “yes” response. Although the primary analysis of this study evaluating 

questionnaire performance included lifetime history of panic disorder under anxiety disorders,18 

this current analysis classified individuals as having a mood or anxiety disorder based on current 

symptoms rather than lifetime history. Licensed clinical psychologists reviewed audio recorded 

interviews conducted by coordinators for quality assurance and certification. 
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Statistical analysis 

 This is a secondary analysis of data collected from a completed cohort study evaluating 

the sensitivity and specificity of anxiety questionnaires.18 For this analysis, we summarized 

socioeconomic and clinical characteristics and patient-reported outcomes, stratified by the 

presence of current depression and/or anxiety disorder based on MINI interviews at enrollment. 

We calculated medians and quartiles for the continuous variables and frequencies and 

proportions for categorical variables. Differences between strata were evaluated using Kruskal-

Wallis and Chi-square tests or Fisher’s exact tests for continuous and categorical variables, 

respectively. Bivariate analyses were conducted to determine differences in patient-reported 

outcomes based on validated questionnaires between those with and without depression or an 

anxiety disorder. A p-value less than 0.05 was considered statistically significant. Because of the 

small number of cases, multivariate analyses were not performed. All analyses were post hoc 

(not planned in the study protocol). Data were analyzed using SAS version 9.4 (SAS Institute). 

 

RESULTS 

 Of 282 individuals screened, 220 eligible participants were enrolled in the study between 

May 2016 and December 2016. Among the excluded individuals, 45 did not meet spirometric 

criteria for at least moderate severity COPD, 12 had a MoCA score ≤18, and 5 were not eligible 

based on both those criteria. 

 

Major Depressive Disorder 
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 Among the total cohort, 18 (8%) participants met MINI diagnostic criteria for current 

major depressive disorder. In contrast, 103 (46.8%) participants screened positive for at least 

mild depressive symptoms with scores ≥5 on the PHQ-9 questionnaire. Participants with major 

depressive disorder were younger (median age 60 vs. 66 years, p = 0.016) and a greater 

proportion had a household income <$22,000 (61% vs. 30%, p = 0.014), compared to those 

without depression (Table 1). There were no significant differences in COPD severity by GOLD 

classification, spirometric lung function, use of supplemental oxygen, 6-minute walk distance, 

inhaler use or recent history of acute COPD exacerbations between those with and without 

depression.  

Current depression meeting MINI diagnostic criteria was associated with worse patient-

reported outcomes, including greater breathlessness (MMRC 4 vs 3, p = 0.045) and COPD-

associated symptom burden (CAT 27 vs. 17, p<0.001), as well as worse sleep quality (PSQI 11 

vs. 7, p = 0.001), and impaired quality of life (EQ-5D 0.31 vs. 0.59, p <0.001; PROMIS-29 

physical function 34 vs. 39, p = 0.002) (Table 2). Participants with depression also reported 

worse depressive and anxiety symptoms on standard screening questionnaires. Median MoCA 

scores were 25, which is indicative of mild cognitive impairment, in both those with and without 

depression (Table 2). 

Among participants with major depressive disorder, only 7 (39%) reported using 

antidepressant medications and 4 (22%) were receiving mental health counseling. These 

participants were also more likely to have a concurrent anxiety disorder meeting MINI 

diagnostic criteria (28% vs. 6%, p = 0.004) (Table 1). 

 

Anxiety Disorders 
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In this cohort, 17 (8%) participants met MINI diagnostic criteria for a current anxiety 

disorder (Table 1). Agoraphobia was the most common, affecting 10 (59%) participants with 

current anxiety (Table 3). In contrast, a greater number of people screened positive for at least 

mild anxiety symptoms, with 38 (17%) reporting a HADS Anxiety score ≥8, and 65 (30%) 

reporting a GAD-7 score of >4. Patients who met and did not meet MINI diagnostic criteria for a 

current anxiety disorder had similar demographic characteristics, although those with anxiety 

were younger at enrollment (59 vs. 65 years, p = 0.018). Like participants with depression, those 

with an anxiety disorder experienced more depressive and anxiety symptoms, had generally 

worse scores on patient-reported measures of disease-specific symptom burden and health-

related quality of life, and on most of the PROMIS-29 metrics of well-being (Table 2). However, 

fewer than half of participants with a current anxiety disorder used anxiolytics or anti-depression 

medications or received mental health counseling (Table 1). 

Based on MINI interviews, only 5 (2%) participants had a concomitant diagnosis of 

depression and anxiety (Table 1). Three of these 5 were male and reported greater symptom 

burden, and three ranked in the lowest quartile for the 6-minute walk distance and had lower than 

median lung function. Four had mild cognitive impairment.  

 

DISCUSSION 

This is the first multi-center study to describe the sociodemographic and clinical 

characteristics of individuals with COPD and major depressive and/or anxiety disorders meeting 

MINI diagnostic interview criteria based on the DSM-V. Data were collected in a study 

conducted at 16 ALA-ACRC centers with the primary aim of determining the sensitivity and 

specificity of questionnaire measures of anxiety in people with COPD. In this secondary 
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analysis, we found that participants with diagnosed depression or anxiety disorders experienced 

greater COPD-associated respiratory symptom burden, reduced functionality and health-related 

quality of life, compared to those without either psychiatric disorder. Notably, both depression 

and anxiety were undertreated in this cohort, with substantially fewer than half using an 

anxiolytic or anti-depressant, or undergoing mental health counseling. Despite a growing 

awareness of psychiatric comorbidities among patients with COPD over the past decade, there 

remains limited national consensus and clinical guidelines on practical approaches to screening 

for and managing comorbid mood and anxiety disorders.4 Thus, this study highlights a persistent, 

major gap in mental health care among patients with COPD.  

 We also observed that screening questionnaires, including the PHQ-9, HADS Anxiety 

and GAD-7, detected more individuals with depressive and anxiety symptoms (47% and 17-

30%, respectively) than those who met MINI diagnostic criteria for having a major depressive or 

anxiety disorder (8% each).  Unlike screening instruments – which are inherently designed to 

have higher sensitivity and lower specificity to reduce the probability of missing a diagnosis – 

the well-validated MINI is designed to identify major depressive and anxiety disorders based on 

DSM-V diagnostic criteria.  Furthermore, commonly used screening questionnaires cannot 

accurately distinguish psychiatric from somatic symptoms that may coexist among COPD 

patients and lack detailed measures of functional impairment required to meet diagnostic 

criteria.3,18 As a result, findings from this study using the MINI diagnostic assessment extends 

existing knowledge on relationships between depressive and anxiety symptoms and patient-

reported outcomes to also include those meeting MINI diagnostic criteria for depression and 

anxiety disorders.  
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Participants with major depressive disorder meeting MINI diagnostic criteria were 

significantly younger, and a greater percentage reported lower household income compared to 

those without depression. Individuals with anxiety disorders meeting MINI diagnostic criteria 

were also significantly younger than those without anxiety. The few participants with concurrent 

depression and anxiety had more severe COPD and greater symptom burden. Otherwise, there 

were no significant differences in demographic or clinical characteristics among those with and 

without depression or anxiety disorders.  

However, compared to those without either psychiatric disorder, patients with depression 

or anxiety disorders experienced more functional impairment and disability due to COPD-

associated respiratory symptoms, poorer quality of sleep, and reduced health-related quality of 

life, including increased fatigue and pain limiting daily activities. This is consistent with and 

extends prior work using screening questionnaires that linked elevated depressive and anxiety 

symptoms with reduced COPD-associated quality of life.6,29 These findings are important, as 

uncontrolled psychiatric comorbidities may contribute to maladaptive behaviors that influence 

COPD disease trajectory and perpetuate a cycle of disabling symptoms.3,30 For example, poorly 

controlled depression and anxiety disorders may reduce disease-related coping, impair self-care 

behaviors such as participation in pulmonary rehabilitation and adherence to smoking cessation, 

and promote poor medication adherence, all of which increases risk for COPD exacerbations and 

hospitalizations.6,10,31-35 In this regard, we have found that the most common anxiety comorbidity 

in this cohort is agoraphobia, a condition which can limit activity, healthcare use, and social 

involvement.36 Anxious feelings of fear and worry may also amplify symptoms typically 

attributed to COPD, including heightened sensations of breathlessness and poor exercise 

tolerance. These experiences then lead to further social isolation, sensations of panic, and 
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feelings of helplessness, perpetuating a cycle of reciprocal symptoms.33,37-39 This bidirectional, 

intertwined relationship between psychiatric disorders and COPD further highlights the gravity 

of mental health as an integral but underappreciated component of COPD care.40,41 

Despite this, there remains a lack of widespread clinical awareness of these psychiatric 

disorders resulting in under recognition and undertreatment.3,41 One prior cross-sectional study 

from nearly two decades ago identified that fewer than a third of COPD patients with depression 

or anxiety were receiving psychiatric treatment.42 Our study affirms a persistent care gap, with 

only a minority of participants with depression or anxiety in this cohort who reported using 

anxiolytics and/or antidepressants, or receiving mental health counseling. Furthermore, those 

with diagnosed depression or anxiety scored poorly on metrics evaluating health-related quality 

of life and reported a high burden of depressive or anxiety symptoms, suggesting inadequate 

treatment. These results emphasize a necessity for not only timely recognition and diagnosis, but 

also an integrated multi-disciplinary support network for the effective treatment of these 

common mental health comorbidities in patients with COPD. 

 This study has notable strengths. Our cohort included participants from multiple centers 

across the United States, enhancing generalizability. We utilized both the structured MINI with 

trained administrators to accurately identify those meeting diagnostic criteria for depression or 

anxiety disorders and administered several screening questionnaires to concurrently gauge 

depressive and anxiety symptom burden and functional impact. While the MINI has been used in 

COPD patients in smaller single-center studies,43,44 ours is the first and largest multi-center study 

to describe characteristics between individuals who meet MINI diagnostic criteria for depression 

and anxiety disorders and those who do not. However, we also acknowledge several limitations. 

The main aim of this study was to describe clinical characteristics of COPD patients with 
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depression and anxiety disorders and to capture the burden of these psychiatric disorders in this 

population. However, the relatively low number of participants with depression or anxiety 

disorders based on MINI diagnostic criteria potentially reduced power to account for 

confounders and evaluate associations and inter-dependencies between COPD characteristics and 

depression or anxiety disorders. Furthermore, as this was a cross-sectional analysis, it remains 

unclear how symptoms may change over time throughout the disease course, and if alleviating 

the burden of psychiatric disorders would improve COPD outcomes. However, our study serves 

to inform larger, longitudinal studies dedicated to understanding how mental health 

comorbidities may influence both patient-reported outcomes and COPD disease trajectory. 

 

CONCLUSIONS 

This cross-sectional analysis of a national, multi-center cohort of patients with COPD 

found that major depressive and anxiety disorders meeting MINI diagnostic interview criteria 

based on the DSM-V were relatively common comorbidities that remain underrecognized and 

undertreated, despite a profound impact on symptom burden affecting daily function and quality 

of life. There is a need to understand patient and systems-level barriers to the accurate diagnosis 

of mood and anxiety disorders in this population, and for effective strategies to manage these 

conditions as an integral part of comprehensive COPD care.  
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Table 1. Demographic and clinical characteristics  
 

 
Overall Current depression* p-

value 
Current anxiety* 

p-value n = 220 No 
(n = 202) 

Yes 
(n = 18) 

No 
(n = 203) 

Yes 
(n = 17) 

Demographics 
Age, years, median (IQR) 65 (59, 72) 66 (59, 73) 60 (55, 63) 0.016 65 (59, 73) 59 (52, 67) 0.018 
Male, n (%) 118 (54) 108 (54) 10 (56) >0.999 110 (54) 8 (47) 0.754 
White, n (%) 173 (79) 160 (79) 13 (72) 0.694 157 (77) 16 (94) 0.189 
Household income, n (%)    
   < $22,000 72 (33) 61 (30) 11 (61) 0.014 65 (32) 7 (41) 0.222 
   $22,000- $43,999 47 (21) 42 (21) 5 (28)  41 (20) 6 (35)  
   >$44,000 68 (31) 66 (33) 2 (11)  66 (33) 2 (12)  
   Don’t know/refused to answer 33 (15) 33 (16) 0 (0)  31 (15) 2 (12)  
Education, n (%)  
   High school degree or less 83 (38) 77 (38) 6 (33) 0.882 80 (39) 3 (18) 0.204 
   Some college/associate/technical 86 (39) 78 (39) 8 (45)  77 (38) 9 (53)  
   Graduate or post-graduate  51 (23) 47 (23) 4 (22)  46 (23) 5 (29)  
Current or former smoker, n (%) 215 (98) 197 (98) 18 (100) >0.999 198 (98) 17 (100) >0.999 
   Pack-years, median (IQR) 42 (30, 60) 42 (30, 60) 45 (32, 58) 0.732 44 (30, 60) 40 (30, 60) 0.538 
COPD characteristics 
Use of supplemental oxygen, n (%) 91 (41) 82 (41) 9 (50) 0.598 87 (43) 4 (24) 0.182 
Persistent cough, n (%) 104 (47) 92 (46) 12 (67) 0.141 92 (45) 12 (71) 0.080 
Persistent phlegm, n (%) 122 (55) 109 (54) 13 (72) 0.213  109 (54) 13 (76) 0.119 

Post-BD FEV1/FVC ratio, median (IQR) 0.51 (0.39, 
0.59) 

0.51 (0.40, 
0.59) 

0.42 (0.36, 
0.64) 0.610 0.50 (0.39, 

0.59) 
0.56 (0.40, 

0.60) 0.420 

Post-BD FEV1% predicted, median (IQR) 46 (34, 60) 46 (35, 60) 39 (27, 57) 0.169 46 (34, 60) 47 (38, 61) 0.650 
GOLD classification of airflow obstruction, n (%) 

GOLD 2: FEV1: 50 – 79% predicted 99 (45) 92 (46) 7 (39) 0.215 91 (45) 8 (47) 0.984 
GOLD 3: FEV1: 30 – 49% predicted  81 (37) 76 (38) 5 (28)  75 (37) 6 (35)  
GOLD 4: FEV1 :< 30% predicted 40 (18) 34 (17) 6 (33)  37 (18) 3 (18)  

https://journal.copdfoundation.org/
https://journal.copdfoundation.org/
https://doi.org/10.15326/jcopdf.2024.0534


PRE-PROOF Chronic Obstructive Pulmonary Diseases: Journal of the COPD Foundation PRE-PROOF 

Copyright Chronic Obstructive Pulmonary Diseases: Journal of the COPD Foundation ©2024 
Published online December 4, 2024     https://doi.org/10.15326/jcopdf.2024.0534 

 

*Depression/anxiety disorders meeting the MINI diagnostic criteria   
6MWD: 6-minute walk distance; AECOPD: Acute exacerbation of COPD; BD: Bronchodilator; COPD: Chronic obstructive 
pulmonary disease; ER: Emergency room; FEV1: Forced expiratory volume in 1 second; FVC: Forced vital capacity; GOLD: Global 
Initiative for Chronic Obstructive Lung Disease; ICS: Inhaled corticosteroid; IQR: Interquartile range; LABA: Long-acting beta 
agonist; LAMA: Long-acting muscarinic agonist; MINI: Mini-International Neuropsychiatric Interview; SABA: Short-acting beta 
agonist; SAMA: Short-acting muscarinic agonist 

Six-minute walk distance, feet, median (IQR) 1165 (909, 
1375) 

1165 (913, 
1378) 

1162 (834, 
1350) 0.524 1165 (900, 

1370) 
1187 (951, 

1414) 0.894 

Median age of COPD onset, median (IQR) 54 (47, 62) 55 (47, 62) 50 (44, 57) 0.090 55 (48, 62) 48 (44, 57) 0.030 
ER visits/hospitalizations in 12 months, n 
(%) 65 (30) 57 (28) 8 (44) 0.204 59 (29) 6 (35) 0.792   

Oral corticosteroid for COPD in 12 months, 
n (%) 94 (43) 85 (42) 9 (50) 0.687 89 (44) 5 (29) 0.368 

Antibiotic for COPD in 12 months, n (%) 101 (46) 89 (44) 12 (67) 0.110 94 (46) 7 (41) 0.877 
SABA use, n (%) 166 (75) 149 (74) 17 (94) 0.095 151 (74) 15 (88) 0.326 
SAMA use, n (%) 23 (10) 19 (9) 4 (22) 0.193 20 (10) 3 (18) 0.551 
SABA and SAMA use, n (%) 21 (10) 17 (8) 4 (22) 0.136 21 (10) 0 (0) 0.335 
LAMA use, n (%) 123 (56) 115 (57) 8 (44) 0.439 113 (56) 10 (59) >0.999 
ICS/LABA, ICS or LABA use, n (%) 166 (75) 154 (76) 12 (67) 0.536 152 (75)  14 (82)  0.693 
Depression/anxiety characteristics 
MINI diagnosis of anxiety, n (%) 17 (8) 12 (6) 5 (28) 0.004    
MINI diagnosis of depression, n (%) 18 (8)    13 (6) 5 (29) 0.004 
Use of any anxiety medications, n (%) 32 (15) 28 (14) 4 (22) 0.538 25 (12) 7 (41) 0.004 
Use of any depression medications, n (%) 43 (20) 36 (18) 7 (39) 0.064 35 (17) 8 (47) 0.008 
Mental health therapy/counseling, n (%) 22 (10) 18 (9) 4 (22) 0.163 14 (7) 8 (47) <0.001 
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Table 2. Patient-reported symptoms and cognitive assessment among COPD patients with 
and without depression or anxiety disorders 

*Depression/anxiety disorders meeting the MINI diagnostic criteria  
   Indicates that higher scores are more favorable.    Indicates that lower scores are more 
favorable. 
MINI: Mini-International Neuropsychiatric Interview 
MMRC: Modified Medical Research Council Dyspnea Score. Score range 1-5.  
CAT: COPD Assessment Test. Score range 0-40. 
PSQI: Pittsburgh Sleep Quality Index. Score range 0-21.  
EQ-5D: EuroQol-5D-5L. Score range 0-1.  
MoCA: Montreal Cognitive Assessment. Score range 0-30.  
GAD-7: General Anxiety Disorder-7. Score range 0-21.  
HADS: Hospital Anxiety and Depression Scale. Score range 0-21.  
PHQ-9: Patient Health Questionnaire for Depression and Anxiety. Score range 0-27.  

Questionnaires 
Current depression* 

p-
value 

Current anxiety* 
p-

value No 
(n = 202) 

Yes 
(n = 18) 

No 
(n = 203) 

Yes 
(n = 17) 

MMRC, median (IQR) 3 (1, 4) 4 (3, 4) 0.045 3 (2, 4) 4 (2, 5) 0.059 
CAT  17 (12, 24) 27 (20, 30) <0.001 17 (12, 24) 24 (19, 29) 0.001 
PSQI  7 (5, 11) 11 (8, 15) 0.001 7 (5, 11) 10 (8, 13) 0.003 
EQ-5D 0.59 (0.36, 

0.83) 
0.31 (0.12, 

0.44) 
<0.001 0.59 (0.36, 

0.83) 
0.40 (0.26, 

0.41) 0.003 

MoCA  25 (23, 27) 25 (21, 26) 0.106 25 (23, 27) 26 (23, 28) 0.453 
GAD-7  2 (0, 4) 10 (5, 13) <0.001 2 (0, 4) 10 (6, 13) <0.001 
HADS anxiety 3 (1, 6) 11 (6, 14) <0.001 3 (1, 6) 11 (7, 13) <0.001 
PHQ-9  3 (1, 7) 11 (10, 15) <0.001 4 (1, 7) 9 (7, 12) <0.001 
HADS depression  4 (1, 6) 10 (5, 12) <0.001 4 (2, 7) 7 (4, 11) 0.002 
PROMIS-29 physical 
function 

39 (34, 43) 34 (34, 37) 0.002 37 (34, 43) 36 (33, 40) 0.121 

PROMIS-29 anxiety  48 (40, 56) 58 (56, 63) <0.001 48 (40, 56) 60 (56, 61) <0.001 
PROMIS-29 
depression  

49 (41, 56) 60 (49, 66) <0.001 49 (41, 56) 62 (56, 66) <0.001 

PROMIS-29 fatigue 
score 

51 (46, 59) 62 (56, 65) <0.001 51 (46, 59) 60 (53, 65) 0.001 

PROMIS-29 sleep 
disturbance  

51 (44, 56) 58 (54, 64) <0.001 51 (44, 56) 52 (51, 60) 0.036 

PROMIS-29 social  44 (42, 48) 41 (39, 44) <0.001 44 (42, 48) 44 (41, 44) 0.087 
PROMIS-29 pain 
interference  

54 (42, 61) 61 (56, 65) 0.008 54 (42, 61) 61 (54, 65) 0.002 

PROMIS-29 pain 
intensity 

2 (0, 5) 5 (2, 7) 0.063 2 (0, 5) 6 (4, 8) 0.003 
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PROMIS-29: Patient-reported outcomes measurement information system. Scores translated into 
T-score (mean of 50; standard deviation of 10).   
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Table 3. Prevalence of specific anxiety diagnoses meeting MINI diagnostic criteria  

MINI: Mini-International Neuropsychiatric Interview (MINI) 
 

Diagnosis 
Overall 

(n= 
220) 

Current depression p 
value No 

(n = 202) 
Yes 

(n = 18) 
Any current anxiety 
disorder, n (%) 

17 (8) 12 (6) 5 (28) 0.004 

Panic disorder, n (%) 6 (3) 5 (3) 1 (6) 0.989 
Agoraphobia, n (%)   10 (5) 7 (4) 3 (17) 0.047 
Social anxiety disorder, n 
(%) 3 (1) 

2 (1) 1 (6) 0.589 

Post-traumatic stress 
disorder, n (%) 6 (3) 

3 (2) 3 (17) 0.002 

Generalized anxiety 
disorder, n (%) 4 (2) 

3 (2) 1 (6) 0.750 
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