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Abstract 25 

Background: Patients with noncardiac chest pain (NCCP) report more severe symptoms 26 

and lowered health-related quality of life when they present with comorbid panic disorder (PD). 27 

Although generalized anxiety disorder (GAD) is the second most common psychiatric disorder in 28 

these patients, its impact on NCCP and health-related quality of life remains understudied. This 29 

study describes and prospectively compares patients with NCCP with or without PD or GAD in 30 

terms of (1) NCCP severity; and (2) the physical and mental components of health-related quality 31 

of life. Methods: A total of 915 patients with NCCP were consecutively recruited in two 32 

emergency departments. The presence of comorbid PD or GAD was assessed at baseline with the 33 

Anxiety Disorder Schedule for DSM-IV. NCCP severity at baseline and at the six-month follow-34 

up was assessed with a structured telephone interview, and the patients completed the 12-item 35 

Short-Form Health Survey Version 2 (SF-12v2) to assess health-related quality of life at both time 36 

points. Results: Average NCCP severity decreased between baseline and the six-month follow-up 37 

(p <.001) and was higher in the patients with comorbid PD or GAD (p <.001) at both time points 38 

compared to those with NCCP only. However, average NCCP severity did not differ between 39 

patients with PD and those with GAD (p = 0.901). The physical component of quality of life 40 

improved over time (p = 0.016) and was significantly lower in the subset of patients with PD with 41 

or without comorbid GAD compared to the other groups (p <.001). A significant time x group 42 

interaction was found for the mental component of quality of life (p = 0.0499). GAD with or 43 

without comorbid PD was associated with a lower mental quality of life, and this effect increased 44 

at the six-month follow-up. Conclusions: Comorbid PD or GAD are prospectively associated with 45 

increased chest pain severity and lowered health-related quality of life in patients with NCCP. PD 46 

appears to be mainly associated with the physical component of quality of life, while GAD has a 47 
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greater association with the mental component. Knowledge of these differences could help in the 48 

management of patients with NCCP and these comorbidities.  49 

 50 

Keywords: Anxiety; chest pain severity; generalized anxiety disorder; noncardiac chest 51 

pain; panic disorder; quality of life.  52 
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Background 53 

Chest pain is a frequent cause of visits in medical emergency and cardiology settings (1-4). 54 

In approximately 50% of cases, patients present with noncardiac chest pain (NCCP), that is, chest 55 

pain in the absence of identifiable cardiac etiology (4-9). Even though NCCP is often medically 56 

benign, its negative impact on quality of life is long-lasting and comparable to that of cardiac 57 

disease (10-15). 58 

 59 

NCCP is associated with a high prevalence of psychiatric comorbidity (41-88%) (12, 16-60 

21). The two most common psychiatric disorders in patients with NCCP visiting an emergency 61 

department are panic disorder (PD; 14-50%) and generalized anxiety disorder (GAD; 6-33%) (19, 62 

21-27). These psychiatric comorbidities are associated with a less favourable NCCP presentation 63 

and have a serious impact on the patient’s quality of life (21, 24, 28). 64 

 65 

Indeed, in patients with NCCP, PD is associated with increased NCCP frequency and 66 

severity and an increased risk of NCCP recurrence (21, 28-31) and lowered health-related quality 67 

of life (28-30). However, only the physical component of health-related quality of life of the SF12-68 

v2 appears to be significantly affected in patients with NCCP who present with comorbid PD (28). 69 

However, these results need to be interpreted with caution, as some are from cross-sectional studies 70 

and have yet to be confirmed prospectively (21, 30). 71 

 72 

The impact of comorbid GAD on NCCP and health-related quality of life has yet to be 73 

assessed. However, the presence of at least one psychiatric disorder is associated with elevated pain 74 

severity and life interference due to NCCP (21). Moreover, GAD has been linked to lowered quality 75 

of life in primary care patients, especially with regard to emotional health (32-34). In fact, the 76 



 

5 

quality of life of patients with GAD has also been found to be similar to that of patients with major 77 

depressive disorder and chronic medical conditions, such as arthritis (35-37). Based on these data, 78 

it is likely that the presence of comorbid GAD negatively affects the presentation of NCCP and its 79 

consequences on health-related quality of life.   80 

 81 

Even if PD and GAD are both anxiety disorders, they are independent diagnostic entities 82 

that are likely to have a differential impact on NCCP severity and health-related quality of life in 83 

patients with NCCP. Currently, it remains unclear how patients with NCCP and PD compare to 84 

patients with NCCP and GAD in terms of patterns of symptoms and health-related quality of life. 85 

Therefore, the objectives of the present study were to describe and prospectively compare patients 86 

with NCCP, with or without comorbid PD or GAD, in terms of (1) NCCP severity; and (2) the 87 

physical and mental components of health-related quality of life. Assessing each component of 88 

health-related quality of life is essential in order to understand how PD and GAD respectively and 89 

differentially affect patients and to guide clinical decision-making.   90 

 91 

Considering that PD is more specifically characterized by interoceptive fear and 92 

hypervigilance than GAD (38, 39), it was expected that patients with PD would report greater 93 

NCCP severity than those with GAD. Based on the literature, it was also hypothesized that patients 94 

with PD would report a lower physical quality of life, while patients with GAD would report a 95 

lower mental quality of life. Overall, it was expected that patients with NCCP and comorbid PD or 96 

GAD would present with higher NCCP severity and lower health-related quality of life than those 97 

with NCCP without comorbid PD or GAD (21).  98 

 99 

 100 
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Methods 101 

Design 102 

This prospective cohort study was aimed at describing and comparing patients with NCCP 103 

with or without comorbid PD of GAD in terms of NCCP severity and health-related quality of life. 104 

Recruitment took place between March 2014 and February 2016 and was part of a larger 105 

longitudinal research project. The ethics board at the research centre of the Centre hospitalier affilié 106 

universitaire de Lévis of the Centre intégré de santé et de services sociaux de Chaudière-107 

Appalaches approved the research protocol (CER-1314-022).  108 

 109 

Participants 110 

Patients were recruited consecutively in two emergency departments (Centre hospitalier 111 

affilié universitaire de Lévis and Centre Paul-Gilbert de Charny of the Centre intégré de santé et 112 

de services sociaux de Chaudière-Appalaches). To be included in the study, patients had to meet 113 

the following criteria: (1) be 18 years old or older; (2) be fluent in English or French; (3) have 114 

visited an emergency department for NCCP with a low risk of death or cardiovascular disease, 115 

which was defined as chest pain with no objectively identifiable cause (i.e., normal chest 116 

radiography, electrocardiogram and serial cardiac enzymes) and a Modified Thrombolysis in 117 

Myocardial Infarction score of two or less (40, 41); and (4) have completed the Anxiety Disorders 118 

Interview Schedule for the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition 119 

(ADIS-IV) (42). The exclusion criteria were as follows: (1) an unstable or terminal medical 120 

condition; and (2) a condition that could invalidate the interview (e.g., an objective medical cause 121 

explaining the chest pain, a psychotic state or intoxication, an intellectual disability, or a major 122 

cognitive impairment). Patients with missing data on the main study variables were also excluded.  123 

 124 
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Procedure 125 

Eligible and consenting patients were invited to undergo a telephone interview and to 126 

complete a self-report questionnaire on health-related quality of life (by mail or via the PIANO 127 

secured Web portal (43) in the month following their initial emergency department visit and again 128 

six months later. The interviewers were doctoral students in psychology who had received initial 129 

training and subsequent weekly clinical supervision. All the telephone interviews were audio-130 

recorded, and a randomly selected sample of 20% of the recordings was reviewed for inter-rater 131 

reliability of the diagnoses of PD and GAD.  132 

 133 

Measures 134 

Telephone interview. A structured interview was used to collect sociodemographic data. 135 

Average NCCP severity during the previous six months was assessed using the following question: 136 

“On a scale of 0 to 10, where 0 is no pain and 10 is the worst pain imaginable, how would you rate 137 

your pain?”. This item was adapted from Eslick and Talley (8) and from Jonsbu, Dammen, Morken, 138 

and Martinsen (44). At follow-up, a medical interview was used to document medical diagnoses 139 

received after the emergency department visit, and the abbreviated version of the Health Cost 140 

Interview (45-48) was used to assess medical visits between the two time points. PD and GAD 141 

diagnoses were assessed with the ADIS-IV (42). This instrument has good psychometric properties, 142 

most notably, good inter-rater reliability for PD (k = 0.79-0.82) in patients visiting an emergency 143 

department (19, 22) and for GAD (k = 0.67) (42, 49).   144 

 145 

Self-report questionnaire. The 12-item Short-Form Health Survey Version 2 (SF-12v2) 146 

measures patients’ perception of their health-related quality of life. The instrument enables one to 147 

calculate a Physical Component Summary (PCS) score and a Mental Component Summary (MCS) 148 
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score (50). The PCS concerns physical functioning, role limitations due to physical problems, 149 

bodily pain, and general health perceptions, while the MCS concerns vitality, social functioning, 150 

role limitations due to emotional problems, and mental health. Both are norm-based scores with a 151 

mean of 50 and a range of 0–100. Higher scores indicate better health-related quality of life (50). 152 

This scoring method permits comparisons with the 36-item Short-Form Health Survey. The SF-153 

12v2’s reliability and validity have been confirmed in a variety of populations (50, 51). The 154 

validated French adaptation was used in the present study (52). 155 

 156 

Statistical analyses 157 

 Descriptive statistics were used to describe the sample according to four mutually exclusive 158 

groups (patients with NCCP and PD, patients with NCCP and GAD, patients with NCCP and PD 159 

and GAD, and patients with NCCP but without PD or GAD). One-way analyses of variance 160 

(ANOVAs) were performed to detect differences between the groups according to age, while chi-161 

square tests were used to compare the groups with regard to categorical sociodemographic 162 

characteristics. In addition, the participants in the final sample were compared to the patients who 163 

did not complete the final evaluation to assess the risk of selection bias. As well, sensitivity 164 

analyses were conducted to determine the impact of the missing data.   165 

 166 

Descriptive statistics were used to present average NCCP severity and the scores on both 167 

components (PCS and MCS) of health-related quality of life at baseline and the six-month follow-168 

up according to the different groups in the study. Generalized linear mixed models were then 169 

conducted to assess time and group effect on average NCCP severity and health-related quality of 170 

life. The interaction effect between time and group was assessed for both objectives, and multiple 171 

comparisons were conducted to identify significant differences. Effect sizes were estimated by 172 
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calculating partial eta-squares (ηp
2). Generalized linear mixed models were adjusted for potential 173 

confounding variables (i.e., civil status and family income), which had been identified with 174 

backward selection. Analyses were also performed to control for medical visits and diagnoses made 175 

after the emergency department visit but no significant effect was found for these variables (data 176 

not shown). All the analyses were performed with IBM SPSS Statistics, version 23.0 (IBM, 177 

Armonk, NY), and SAS 9.4 (SAS Institute Inc., Cary, NC) for Windows.  178 

 179 

Results 180 

Description of sample 181 

As shown in Figure 1, 45% (n = 2843) of the patients who visited the emergency 182 

departments for chest pain were eligible for the study, and 71.6% (n = 2036) of them consented to 183 

be contacted for the telephone interview. Of these patients, 58% (n = 1181) completed the initial 184 

evaluation, and of these, 80.2% (n = 947) completed the six-month follow-up. The final sample 185 

consisted of 915 patients with complete data from the telephone interviews (ADIS-IV and average 186 

NCCP severity). No statistically significant differences in sociodemographic characteristics were 187 

found between the groups (PD, GAD, PD and GAD, no PD or GAD; see Table 1). The patients in 188 

the final sample were more likely to have a college or university education (54.0% vs. 37.3%; ꭓ2 = 189 

21.623; p < 0.001) and to be married/in a common-law relationship (69.1% vs. 61.8%; ꭓ2 = 4.790; 190 

p = 0.032) and less likely to have a low income (58.9% vs. 66.5%; ꭓ2 = 5.032; p = 0.027) than 191 

patients who did not complete the final evaluation. The two groups did not differ in terms of 192 

average NCCP severity at baseline (t (1144) = 0.214; p = 0.831). Inter-rater agreement on the 193 

ADIS-IV for PD (k = 0.78) and GAD (k = 0.79) was excellent. 194 

 195 
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A subgroup of 434 patients (47.4%) completed the health-related quality-of-life measure at 196 

both time points (SF12-v2). They were significantly older (57.2 vs. 50.6; t (913) = -6.527; p < 197 

0.001) and less likely to be working (50.0% vs. 60.3%; ꭓ2 = 7.617; p = 0.006) than those who did 198 

not. The two groups did not differ in terms of average NCCP severity at baseline (t (913) = -0.689; 199 

p = 0.491) or at the six-month follow-up (t (913) = 1.098; p = 0.272). However, the patients who 200 

completed the health-related quality-of-life measure only at baseline had a lower mental component 201 

score than the patients in the final sample (44.99 vs. 48.32; t (732) = 4.218; p < 0.001).  202 

 203 

 204 

 205 

 206 

 207 

 208 

 209 

 210 

 211 

 212 

 213 

 214 

 215 

 216 

 217 

 218 

Figure 1. Sample selection process  219 

Patients who visited one of the 

emergency departments for chest pain                  

n = 6318 

Eligible patients                                 

n = 2843 

Patients who were not eligible   

n = 3475 

Refused to be contacted n = 685 

Unreachable n = 122 

Contacted for the telephone interview     

n = 2036 

Refusal n = 494                 

Unreachable n = 361              

Patients who completed the initial 

evaluation                                           

n = 1181 

Patients who did not complete the six-month 

follow-up (n = 234) 

▪ Refusal n = 148                                    

▪ Unreachable n = 86 

Patients with incomplete baseline data                

(n = 32) 

Patients who returned the questionnaires 

(SF12-v2) at baseline and at the six-

month follow-up (n = 434) 

Final sample                                             

n = 915 
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Table 1  220 

Sociodemographic characteristics (N = 915) 221 

PD: Panic disorder; GAD: Generalized anxiety disorder; SD: Standard deviation; a One missing            222 
data; b 34 missing data; c Two missing data. 223 

 224 

 225 

NCCP severity 226 

As shown in Table 2, average NCCP severity significantly decreased from baseline to the 227 

six-month follow-up (F (1, 911) = 176.60; p < .001; ηp
2 = 0.162) for all the patients, regardless of 228 

the group. Average NCCP severity also differed significantly according to the group (F (3, 911) = 229 

7.29; p < .001; ηp
2 = 0.029). More specifically, average NCCP severity was higher in the patients 230 

with PD or GAD than in those without these comorbidities. The patients with PD did not differ 231 

from those with GAD (t (911) = 0.12; p = 0.901). The interaction between time and group was not 232 

 

 

PD 

(n = 77) 

 

GAD 

(n = 56) 

PD and 

GAD 

(n = 48) 

No PD or 

GAD             

(n = 734) 

t or 

chi- 

square 

p 

 

 

Age, mean 

(SD) 

 

54.1 (16.6) 

 

48.6 (14.4) 

 

52.3 (14.5) 

 

54.2 (15.7) 

 

2.329 

 

0.073 

 

 

Female, % (n) 

 

41.6 (32) 

 

58.9 (33) 

 

56.3 (27) 

 

50.8 (373) 

 

1.562 

 

0.197 

 

 

Married or in a 

common-law 

relationship, 

% (n)a 

 

63.6 (49) 66.1 (37) 64.6 (31) 70.3 (515) 0.745 0.526 

 

Family income                  

(≤ $59,999),              

% (n)b 

68.0 (51) 58.9 (33) 58.7 (27) 55.3 (384) 1.540 0.203 

 

 

Education 

(college/ 

university),  

% (n)a 

 

54.5 (42) 

 

57.1 (32) 

 

56.3 (27) 

 

53.6 (393) 

 

0.124 

 

0.946 

 

 

Employed,         

% (n)c 

 

53.2 (41) 60.7 (34) 54.2 (26) 55.5 (406) 0.269 0.848 
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significant (F (3, 911) = 1.50; p = 0.212; ηp
2 = 0.005). Descriptive statistics on average NCCP 233 

severity are provided in Supplementary Table 1.  234 

 235 

Table 2 236 

Panic disorder, generalized anxiety disorder and average NCCP severity (N = 915) 237 

 

 

β (SD) 

 

p 

 

Time effect  
 

6-month follow-up vs. baseline 

  

-2.59 (0.19) <.001* 

Group effect 
 

- <.001* 
 

PD                  vs. no PD or GAD 
 

0.68 (0.23) 0.003* 

 

GAD               vs. no PD or GAD      
 

0.64 (0.26) 0.015* 

 

PD and GAD  vs. no PD or GAD 
 

0.89 (0.28) 0.002* 

 

PD                   vs. GAD 
 

0.04 (0.33)        0.901 

 

PD and GAD  vs. PD 
 

0.21 (0.35) 0.540 

 

PD and GAD  vs. GAD 
 

0.25 (0.37) 0.494 

 

Time x group effect 
 

- 0.212 

SD: Standard deviation; PD: Panic disorder; GAD: Generalized anxiety disorder;                                                    238 
* p < 0.05. 239 

 240 

Health-related quality of life 241 

As shown in Table 3, the PCS scores improved significantly over time for all the patients 242 

(F (1, 405) = 5.90; p = 0.016; ηp
2 = 0.014) and differed between the groups (F (3, 405) = 7.88; p 243 

<.001; ηp
2 = 0.260). More specifically, the PCS scores were significantly lower in both groups of 244 

patients with PD than those of the other two groups (GAD and no PD or GAD). The time effect 245 
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was independent of the group effect (F (3, 405) = 0.65; p = 0.585; ηp
2 = 0.005). Descriptive statistics 246 

of the PCS scores are provided in Supplementary Table 2.  247 

 248 

Table 3  249 

Panic disorder, generalized anxiety disorder and the Physical Component Summary (PCS) score 250 

(N = 434)a 251 

 β (SD) p 

 

Time effect  
 

6-month follow-up vs. baseline 
 

1.77 (0.73) 0.016* 

Group effect 
- <.001* 

 

PD                  vs. no PD or GAD 
 

-6.24 (1.46) <.001* 

 

GAD               vs. no PD or GAD      
 

 0.64 (1.79) 0.720 

 

PD and GAD  vs. no PD or GAD 
 

-5.66 (2.31) 0.015* 

 

PD                   vs. GAD 
 

-6.89 (2.20) 0.002* 

 

PD and GAD  vs. PD 
 

-0.58 (2.64) 0.826 

 

PD and GAD  vs. GAD 
 

-6.30 (2.83) 0.027* 

 

Time x group effect 
 

- 0.585 

a Adjusted for civil status and family income; SD: Standard deviation; PD: Panic                               252 
disorder; GAD: Generalized anxiety disorder; * p < 0.05.  253 

 254 

There was a significant group x time interaction for the MCS (F (3, 428) = 2.63; p = 0.0499 255 

ηp
2 = 0.018). At baseline, the patients with no comorbidities had a significantly higher MCS score 256 

than those in the three other groups with comorbidities. Furthermore, the patients with GAD, with 257 

or without comorbid PD, had a lower MCS score than those with PD and no GAD. At the six-258 

month follow-up, both groups of patients with GAD still had a significantly lower MCS score than 259 

those with no comorbidities. They also had a lower MCS score than the patients with PD only, this 260 
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effect being greater at the follow-up than at baseline. Finally, the patients with PD and those with 261 

no comorbidities did not differ significantly from each other at this time point compared to baseline. 262 

See Figure 2 for further details. Descriptive statistics of the MCS scores are provided in 263 

Supplementary Table 2.  264 

 265 

 266 

Figure 2. Interaction effect of the Mental Component Summary (MCS) score 267 

* Significant time x group interaction effect after adjustment for difference in civil status.  268 

 269 

Discussion 270 

The first objective of this study was to describe and compare NCCP severity in patients 271 

with or without comorbid PD or GAD at baseline and at the six-month follow-up. Overall, the 272 

patients still reported episodes of NCCP at the six-month follow-up, which corroborates the well-273 

documented persistence of these symptoms in the literature (1, 7, 30, 53). A time effect of moderate 274 

size was found for all the patients (ηp
2 = 0.162), as average NCCP severity tended to decrease from 275 

baseline to the six-month follow-up, which supports the results of Dammen and colleagues (29). 276 

This improvement in symptom severity in the absence of any specific intervention could be 277 

30

35

40

45

50

55

S
co

re
s 

o
n
 t

h
e 

M
en

ta
l 

C
o
m

p
o
n
en

t 

S
u
m

m
ar

y
 (

M
C

S
)

Months

No PD or GAD PD GAD PD and GAD

0 6 

* 



 

15 

explained by some form of reassurance obtained during the emergency department visit. Still, 278 

average NCCP severity was higher in the patients with comorbid PD or GAD at both time points 279 

(ηp
2 = 0.029). This result is in line with those indicating that comorbid psychiatric disorders are 280 

associated with increased NCCP severity (21, 28-31). Surprisingly, no significant differences were 281 

found between the patients with PD and those with GAD in terms of average NCCP severity. This 282 

does not support the primary hypothesis, namely, that patients with PD would report more severe 283 

NCCP. The greater-than-expected association of GAD with NCCP severity may be explained by 284 

intolerance to uncertainty. The impact of medical uncertainty associated with diagnoses of 285 

exclusion, such as NCCP (2, 24), might be underestimated in patients with GAD, who are already 286 

well-known for their intolerance to uncertainty. Indeed, intolerance to uncertainty is associated 287 

with pain severity through the catastrophizing of pain in patients with chronic pain (54, 55). 288 

Therefore, it is possible that the medical uncertainty associated with NCCP, coupled with the 289 

intolerance to uncertainty of patients with GAD, increases anxiety significantly, leading these 290 

patients to catastrophic interpretations and an amplified perception of bodily symptoms, as 291 

experienced by patients with PD as well. Moreover, tolerance of negative emotional states could 292 

also explain the strong association of GAD with NCCP severity. Indeed, tolerance of negative 293 

emotional states has been independently associated with chronic pain severity, while being closely 294 

linked to avoidance of internal experiences and difficulties in emotion regulation found in patients 295 

with GAD (56, 57). 296 

 297 

Another surprising result is that the presence of two comorbid anxiety disorders (PD and 298 

GAD) was not associated with greater NCCP severity than the presence of a single disorder (PD 299 

or GAD). This result is not consistent with that of White and colleagues (21), namely, that patients 300 
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with more anxiety disorders report greater pain severity. The absence of a cumulative effect of PD 301 

and GAD suggest that these disorders affect NCCP through the same mechanisms.  302 

 303 

The second objective of this study was to describe and compare health-related quality of 304 

life in patients with NCCP, with or without comorbid PD or GAD, at baseline and at six-month 305 

follow-up.  306 

 307 

Physical quality of life improved over time for all the patients, regardless of the group, 308 

which is consistent with previous studies of patients with NCCP with or without PD (8, 29). 309 

However, because of the negligible effect size (ηp
2 = 0.014) obtained, the observed statistically 310 

significant difference may not be clinically meaningful. As well, the presence of PD, with or 311 

without comorbid GAD, was significantly and meaningfully (ηp
2 = 0.260) associated with a 312 

diminished physical quality of life, which is in line with the primary hypothesis and results of Bull 313 

Bringager and colleagues (28). The results also show a lower physical quality of life in the patients 314 

with PD than in those with GAD. This observation corroborates reports that PD is the anxiety 315 

disorder that affects the physical functioning subscale the most in patients without NCCP (32, 34).  316 

 317 

As regards mental quality of life, a time x group interaction effect of small size (ηp
2 = 0.018) 318 

was obtained. Indeed, the presence of GAD, alone or in comorbidity with PD, was significantly 319 

associated with a lower mental quality of life than PD alone, this effect being greater at the follow-320 

up than at baseline. These results support the primary hypothesis of a greater association of GAD 321 

with lowered MCS scores and are also consistent with the positive association found by White and 322 

colleagues (21) between the number of disorders and the impairment reported by patients. 323 

Moreover, the absence of a significant difference between the patients with PD and those with no 324 
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comorbidities at the six-month follow-up also suggests that PD has a significant but limited impact 325 

on mental quality of life.  326 

 327 

In summary, this study highlights the considerable negative impacts of GAD on NCCP and 328 

health-related quality of life of patients, which confirms that they represent a particularly 329 

vulnerable subgroup of patients, just like patients with NCCP and PD. Therefore, GAD should also 330 

be identified early in the process so that patients can benefit from appropriate treatment or referral. 331 

Some brief self-report instruments have been shown to be useful in screening for PD in patients 332 

with NCCP, such as the Revised Panic Screening Score (58, 59) and the Psychiatric Diagnostic 333 

Screening Questionnaire (60, 61). A similarly brief instrument, such as the GAD-2, could be used 334 

to screen for GAD during a patient’s initial visit for NCCP (62). This study also highlights the 335 

differential impact of PD and GAD on health-related quality of life, which reinforces the relevance 336 

of assessing specific domains of quality of life because they appear to vary across anxiety disorders. 337 

These findings shed light on specific needs of these patients that could be targeted in order to 338 

improve their quality of life.  339 

 340 

Currently, psychological interventions for NCCP are offered to patients to prevent pain 341 

from becoming chronic (63). While a Cochrane review recommends cognitive-behavioural therapy 342 

for these patients, its benefits appear to be modest and largely limited to the first three months after 343 

the intervention (63). As for offering psychological treatment for the comorbid anxiety disorder 344 

itself in patients with NCCP, studies show that cognitive-behavioural therapy is effective in 345 

reducing PD severity, but little is known about its impact on NCCP (45, 64-66). With regard to 346 

GAD, no study to date has assessed the effectiveness of cognitive-behavioural therapy in patients 347 
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with NCCP. Based on the findings of the present study, the current intervention for patients with 348 

NCCP only is likely to be insufficient to treat patients with NCCP and comorbid PD or GAD.  349 

 350 

 The primary strengths of this study are its prospective nature, the consecutive sampling, 351 

the high retention rate at the six-month follow-up (80.2%) and the large sample size, especially for 352 

the assessment of NCCP severity, thanks to the high measure completion rate. Another strength of 353 

this study is the application of a standardized psychiatric interview and the high diagnostic 354 

reliability achieved. Moreover, the use of generalized linear mixed models helped minimize 355 

potential type I errors, as dependence between time points for each patient was considered. Finally, 356 

this study was able to address a current knowledge gap by prospectively assessing NCCP severity 357 

and health-related quality of life in patients with NCCP and GAD. It also prospectively compared 358 

NCCP severity and health-related quality of life according to the patients’ anxiety disorder profile.     359 

 360 

This study has some limitations that should be taken into consideration when interpreting 361 

the results. First, one should bear in mind that the presence of PD and GAD was not reassessed at 362 

follow-up. Considering the chronic course of these disorders over time (31, 67), a potential impact 363 

on the results appears unlikely. Second, certain analyses were conducted on small subgroups of 364 

patients, and a lack of statistical power could explain some of the negative results. However, group 365 

effects were obtained by combining certain subgroups, which made it possible to draw relevant 366 

conclusions. Third, significant differences between patients in the final sample and those who were 367 

not included in the study have potential implications for the findings’ internal validity and 368 

generalizability. The patients in the final sample (N= 915) for the first objective (NCCP severity) 369 

were more educated, more likely to be married or in a common-law relationship, and had a higher 370 

family income. One could argue that the patients in the final sample might have had a better 371 
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understanding of research and better health, which might have resulted in an underestimation of 372 

NCCP severity in the present study. The patients in the final sample (N= 434) for the second 373 

objective (health-related quality of life) were older and less likely to be working than those who 374 

did not complete the measure at either time point. The age difference may mean that the PCS scores 375 

were lower than they should have been, while the MCS scores were higher than they should have 376 

been (34). The difference regarding employment status may have led to a lowered health-related 377 

quality of life in the study since the patients who were not working might have had poorer health.  378 

 379 

Conclusions 380 

Like PD, GAD is prospectively associated with higher NCCP severity and lowered health-381 

related quality of life. PD appears to be more closely associated with a decrease in the physical 382 

component of quality of life, while GAD is more strongly associated with impairment in the mental 383 

quality of life. These results highlight the fact that patients with PD or GAD represent a particularly 384 

vulnerable subgroup of patients with NCCP. Considering the specific and distinct effect of these 385 

disorders on patients could help improve care for this subset of patients with NCCP.  386 

 387 
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Supplementary data 446 

 447 

Supplementary Table 1 448 

Average NCCP severity (N = 915) 449 

 

 

PD 

(n = 77) 

 

GAD 

(n = 56) 

PD and GAD 

(n = 48) 

No PD or GAD 

(n = 734) 

 

Baseline 

 

5.32 ± 2.14 

 

5.61 ± 2.31 

 

5.94 ± 2.14 

 

5.07 ± 2.43 

 

Six-month    

follow-up 

 

3.31 ± 2.69 2.95 ± 2.91 3.13 ± 2.68 2.20 ± 2.66 

PD: Panic disorder; GAD: Generalized anxiety disorder. 450 

 451 

Supplementary Table 2 452 

SF-12v2 Physical and Mental Component Summary of health-related quality of life (N = 434)* 453 

 454 

 

 

 

PD 

(n = 38) 

 

GAD 

(n = 24) 

PD and GAD 

(n = 16) 

No PD or GAD 

(n = 356) 

PCS 

 

Baseline 

 

38.58 ± 12.15 

 

45.82 ± 8.28 

 

40.25 ± 8.28 

 

46.59 ± 9.09 

 

Six-month 

follow-up 

 

41.22 ± 11.51 

 

48.14 ± 8.83 

 

41.36 ± 10.47 

 

47.51 ± 9.32 

MCS 

 

Baseline 

 

   43.82 ± 9.82 

 

38.85 ± 9.88 

 

36.61 ± 10.93 

 

49.97 ± 9.56 

 

Six-month 

follow-up 

 

47.62 ± 11.33 41.28 ± 11.67 39.21 ± 10.05 50.03 ± 9.22 

* A higher score indicates a higher health-related quality of life; PCS: Physical Component Summary; 455 
MCS: Mental Component Summary; PD: Panic disorder, GAD: Generalized anxiety disorder. 456 
 457 
 458 
 459 
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