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Abstract
AIM
To investigate the effects of depression and anxiety on health-related quality of life (QoL) in gastroesophageal reflux disease (GERD) patients and those suffering from cardiac (CCP) and noncardiac (NCCP) chest pain in Wuhan, China.

METHODS
In this cross-sectional study, totally 358 consecutive patients with GERD were enrolled in Wuhan, China, of which 176 subjects had complaints of chest pain. Those with chest pain further underwent coronary angiography and were divided accordingly into a CCP group (52 cases) and NCCP group (124 cases). Validated GERD questionnaires were completed, and the 36-item Short-Form Health Survey and Hospital Anxiety/Depression Scale were used for evaluation of QoL and psychological symptoms, respectively.

RESULTS
There were similar ratios and levels of depression and anxiety in GERD with NCCP and CCP. However, the QoL was obviously lower in GERD with CCP than NCCP (48.34 ± 17.68 vs 60.21 ± 20.27, P  0.01). In GERD-NCCP group, rather than GERD-CCP group, the physical and mental QoL were much poorer in subjects with depression and/or anxiety than those without anxiety or depression. Anxiety and depression had strong negative correlations with both physical and mental health in GERD-NCCP (all P  0.01), but only a weak relationship with mental components of QoL in GERD-CCP.

CONCLUSION
High levels of anxiety and depression may be more related to the poorer QoL in GERD patients with NCCP than those with CCP. It should highlight the importance of evaluation and management of psychological impact for improving QoL in GERD-NCCP patients.
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Core tip: Comorbid anxiety and depression and declined QoL are common problems in gastroesophageal reflux disease (GERD) and those suffering from cardiac (CCP) and noncardiac (NCCP) chest pain. In this study, the effects of depression and anxiety on QoL in Chinese GERD subjects with chest pain were assessed. These data demonstrated that high levels of anxiety and depression may have greater negative impact on poorer QoL in GERD patients with NCCP relative to those with CCP. Evaluation and management of the psychological impact could be of great benefit for improving QoL in GERD-NCCP patients.
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INTRODUCTION
Gastro-esophageal reflux disease (GERD) is a common health problem complained of typical symptoms such as acid regurgitation and heartburn at least once weekly, with a range of prevalence estimates 2.5%-7.8% in East Asia, 8.8%-25.9% in Europe, and 18.1%-27.8% in North America[1]. GERD is frequently accompanied by chest pain[2], which is the most common atypical symptom of GERD[3]. In fact, gastroesophageal reflux is considered the primary mechanism responsible for chest pain without cardiac origin[4], commonly known as noncardiac chest pain (NCCP). As many as 50% of NCCP patients exist abnormal esophageal acid exposure[5]. Typical GERD symptoms, such as heartburn and acid regurgitation, are independently associated with NCCP[6], and antacid therapy is usually effective for patients with NCCP[7,8]. Notably, a considerable portion (31%) of patients with cardiac chest pain (CCP) have comorbid reflux disease, according to GERD questionnaires[9,10]. It is speculated that the high prevalenceof reflux symptoms may partly be due to the use of nitrates and Ca2+ antagonist in CCP patients[11,12]. 
Comorbid psychiatric disorders, such as anxiety and depression, are prevalent in patients with GERD, as well as GERD-related chest pain[13]. Approximately 60% of GERD patients reported worsening of the symptoms during stress[14]. Additionally, there were no significant correlations between the severity of GERD symptoms and the pathophysiological abnormalities detected by 24-hour pH monitoring and esophageal manometry, further suggesting the influence of psychiatric factors in symptom perception[14]. It has already been documented that stress and psychological comorbidities may predispose individuals to be more vigilant for physiological sensations, which may result in enhanced response to a painful stimulus or a painful response to an innocuous stimulusand, in some instances, trigger or worsen chest pain of cardiac or esophageal origin[5,11,15]. 
NCCP patients have also been reported to experience declined quality of life (QoL) equal to that experienced by those with CCP[15,16].Many patients who seek emergency services for chest pain are driven by a fear of myocardial infarction, even if they have been diagnosed as free of heart disease[11]. Psychiatric disorder and fear of pain were independently associated with mental and physical QoL, respectively[15]. However, the impact of depression and anxiety on QoL in GERD patients with NCCP and CCP is far from clear because research in this area is limited, especially in Chinese populations. Furthermore, in many cases, a greater emphasis is placed on the treatment of physical symptoms, and invisible psychological disorder in these subjects is often ignored.
In this observational study, we aimed to assess the differences in the roles of psychological distress on QoL in GERD patients with NCCP (predominantly of esophageal origin) and GERD patients with CCP (predominantly of cardiac origin). These data may provide useful indications for the management of GERD patients with chest pain, as an individualized biopsychosocial model has been proposed[17].

MATERIALS AND METHODS
Patients
In this cross-sectional study, a total of 358 consecutive patients with GERD from the Division of Gastroenterology, Union Hospital, Wuhan, China, were enrolled, of which 176 had complaints of chest pain. Those with chest pain further underwent coronary angiography, and accordingly divided into a CCP group (52 cases) and NCCP group (124 cases). NCCP was defined as patients without stenoses or with stenoses less than 30% in the epicardial coronary artery, and those with obvious stenosis were diagnosed as CCP[18]. All patients were provided informed verbal consent and invited to complete a standardized questionnaire as detailed below. This investigation was approved by the Local Ethical Committee for Clinical Studies in Human, Huazhong University of Science and Technology, China. 

Questionnaire
Demographic characteristics: The self-reported questionnaire containing general characteristics, including age, sex, body mass index (BMI), education and occupation, as well as living habits, including smoking and alcohol, tea and coffee consumption, was used to collect baseline information.

Rose angina questionnaire: A translated Rose angina questionnaire[16],which had a specificity of 95%, sensitivity of 68%, and intraclass correlation coefficient of 0.91, was used to estimate the duration, frequency, severity and characteristics of chest pain[16,19].

Gastroesophageal reflux symptom questionnaire: Clinical presentations and comorbid disorders were evaluated by a previously validated gastro-esophageal reflux symptom questionnaire[5]. On this questionnaire, esophageal and extraesophageal symptoms related to GERD were assessed. The frequency and severity of symptoms were graded on a 5-point Likert scale as previously described[11,16,20]. GERD was diagnosed on the basis ofcharacteristic symptoms, such as heartburn and regurgitation, according to the Montreal standard[21]. A 7-item locallyvalidated GERD questionnairewas used for the diagnosis of GERD, and a cut-off of 12 was recommended fora specificity of 84% and a sensitivity of 82%[18,22]. 

Hospital anxiety/depression scale: Depressive and anxious symptoms were assessed using a Chinese version of Hospital Anxiety/Depression Scale, which has robust psychometric propertiesand is brief and easy to administer[23]. The hospital anxiety/depression scale (HADS) consists of 14 items divided into two 21-point subscales for anxiety and depression, and a score of ≥ 8 was considered to be abnormal for either anxiety or depression[5,16].

36-item Short-Form Health Survey: 36-item Short-Form Health Survey (SF-36) is an extensively used generic questionnaire for assessing health related QoL[24], which contained 8 dimensions (bodily pain (BP), physical function (PF), general health (GH), role-physical (RP), role-emotional (RE), mental health (MH), social functioning (SF) and vitality (VT)) and divides into twodimensions, the first four representing a physical component score (PCS) while the last four constituting a mental component score (MCS)[24]. It has good reliability and validity in the assessment of physical and mental QoL[25]. The score ranges from 0 to 100, and the higher score indicating a better health-related QoL[5,24]. 

Statistical analysis
Data entry was performed using EpiData 3.1, and SPSS 18.0 was used for statistical analysis. Comparisons of continuous variables were conducted by one-way analysis of variance or non-parametric Kruskal-Wallis tests, followed by the least significant difference test or Dunnett’s T3 test for multiple comparisons, when required. Frequency variables were analyzed using chi-square tests. Tow-tailed P < 0.05 was considered statistically significant. Spearman correlation analysis was used to identifycorrelations between psychological disorders and QoL in this study. Multiple regression analysis was further performed to investigate the independent factors impact on the QoL. 

RESULTS
Demographics characteristics
Subjects with GERD-NCCP and GERD-CCP were significantly, but not substantially, older than those with GERD without chest pain (51.6 ± 11.4 and 61.13 ± 13.66 vs 46.2 ± 11.5, P = 0.001). Compared with GERD-NCCP patients, GERD-CCP were significantly older (61.13 ± 13.66 vs 51.59 ± 11.44, P = 0.000). However, there was no apparent difference in gender, BMI, and living habits, including smoking and alcohol intake, between these two groups. (Table 1)

Chest pain and GERD scores in GERD patients with or without chest pain
GERD scores in patients with GERD, GERD-NCCP and GERD-CCP were similar (15.26 ± 3.79, 15.73 ± 3.54 and 15.00 ± 3.44, respectively, P = 0.428). (Table 2) Compared with GERD-NCCP patients, patients with GERD-CCP reported greater chest pain severity, with a significantly higher proportion having moderate to severe chest pain (78.9% vs 69.2%, P = 0.038). Chest pain was also more frequent in GERD-CCP patients than GERD-NCCP patients, with a higher proportion having chest pain attacksone or more times per week (42.3% vs 23.4%, P = 0.046) (Table 2).

Depression and anxiety in GERD patients with or without chest pain
There was a relatively higher proportion (43.5% and 46.2% vs 26.2%, P = 0.022 and 0.027, respectively) and level (6.86 ± 4.64 and 6.46 ± 4.09 vs 4.72 ± 4.13, P = 0.002 and 0.037, respectively) of anxiety in GERD patients with NCCP and CCP than those without chest pain; however, there was no significant difference in anxiety levels between the NCCP and CCP groups (6.86 ± 4.64 vs 6.46 ± 4.09, P = 0.584). (Table 3) For depression, both proportion and level were higher in GERD-NCCP patients than those with GERD and GERD-CCP, but the differences did not reach statistically significant. (Table 3) These data suggested that patients with GERD-NCCP and GERD-CCP had equivalent levels of anxiety and depression. 

QoL in GERD patients with or without chest pain
GERD patients with NCCP had lower BP, PF, RE and SF scores compared with those without chest pain; however, patients with GERD-CCP had poorer QoL in the broader aspects, including PF, BP, VT, RP, RE and SF. Particularly, GERD-CCP patients had lower PF, RP, VT and SF scores than those with GERD-NCCP (all P < 0.01) (Table 4). In general, the levels of QoL were in a decreased order by GERD, GERD-NCCP and then GERD-CCP. Compared with GERD-NCCP subjects, the GERD-CCP group had a significantly lower physical component (44.18 ± 19.11 vs 59.13 ± 20.16, P = 0.000), mental component (52.49 ± 19.92 vs 61.29 ± 23.14, P = 0.018) and total scores (48.34 ± 17.68 vs 60.21 ± 20.27, P = 0.000) (Figure 1). 

QoL in patients with and without anxiety and depression
In the GERD and GERD-NCCP groups, the total SF-36 scores (Figure 2A), as well as PCS (Figure 2B) and MCS (Figure 2C), were significantly lower in subjects with depression, anxiety, and both depression and anxiety than those without depression or anxiety (all P< 0.05). However, this difference was not present in the GERD-CCP group (Figure 2).

Correlations between depression/anxiety and the QoL
Anxiety had a negative correlation with PCS, MCS and total SF-36 score in GERD (r = -0.64, -0.69 and -0.75, respectively; all P < 0.01) and GERD-NCCP (r = -0.49, -0.58 and -0.57, respectively; all P < 0.01) patients (Figure 3A). Similarly, depression was also negatively correlated with PCS, MCS and total QoL score in GERD (r = -0.61, -0.71 and -0.74, respectively; all P < 0.01) and GERD-NCCP (r = -0.57, -0.57 and -0.60, respectively; all P < 0.01) patients. (Figure 3B) However, anxiety had only a weak negative relation with MCS (r = -0.32, P < 0.05) in GERD-CCP patients, as did depression (r = -0.28, P < 0.05) (Figure 3).

Influence of physical and psychological symptoms on QoL in GERD patients with chest pain
The results of multiple analysis showed that anxiety, depression, GERD and chest pain were independent factors influenced on the QoL of GERD patients with CCP and NCCP (the coefficient of determination reaches 0.675 and 0.682, respectively) (Table 5). In GERD patients with NCCP, the influence of anxiety (β = -0.313, P = 0.003) and depression (β =- 0.299, P = 0.005) on the QoL were higher than chest pain (β = -0.170, P = 0.017) and GERD (β=-0.153, P = 0.023). On the contrary, the effects of chest pain (β = -0.422, P = 0.001) and GERD (β = -0.236, P = 0.043) on the QoL were dominant factors in GERD patients with CCP. 

DISCUSSION
In this study, the influences of anxiety and depression on health-related QoL of GERD patients with CCP and NCCP were assessed. These data demonstrated that high levels of depression and anxiety, and impaired QoL were prevalent in GERD patients with CCP and NCCP. Importantly, anxiety and depression may contribute differently to the QoL status in GERD patients with NCCP and with CCP. 
Impairments of health-related QoL in patients with GERD, as well as those with NCCP and CCP, have been reported previously[18,26-28]. We demonstrated that GERD patients with chest pain had much poorer mental and physical QoL scores than those without chest pain.This difference may be partially because chest pain may be an alarm signal for fatal illness, which may contribute to high levels of psychological burden[3,5], and exacerbate the problem; however, it has been reported that the decreased QoL in patients with NCCP was equivalent to that in those suffering from CCP[29]. In this study, GERD-CCP patients displayed a much poorer QoL (both mental and physical) in comparison with GERD-NCCP ones. This suggests that the functional activity of GERD patients with CCP, which isusually accompanied by a more serious and potentially fatal chest pain, was more likely to be influenced by true heart trouble.
Physical symptoms, particularly chest pain, may also have a negative influence on the mental status.There was a relatively higher proportion and level of psychiatric distress, and particularlyanxious symptoms, in GERD patients with NCCP or CCP relative to those without chest pain. In fact, depression and anxiety are two of the most common psychological symptoms related to GERD[26]. The effect of psychosocial factors on the pathogenesis of NCCP is also widely accepted[5,9,13]. These psychological and emotional factors may affect how patients perceive their symptoms[14]. This may partially explain why even slight physiologic stimuli can be interpreted as major symptoms bypatients and significantly affect QoL, resulting in dissatisfaction with conventional treatment[14,30]. However, there was no difference in the levels of depression and anxiety between GERD-CCP and GERD-NCCP patients. Despite their lack of a cardiac complications, NCCP patients had equivalent psychiatric morbidity, functional impairment, and medical utilization when compared to patients with CCP[31].
This study focused on the role of psychological distress on lower QoL in GERD patients with NCCP and CCP. This action may be different between two groups: (1) in the GERD-NCCP group, but not the GERD-CCP group, physical and mental QoL were much lower in subjects with depression and/or anxiety than those with normal mental status; (2) anxiety and depression exhibited strong negative correlations with QoL in GERD-NCCP patients, while both demonstrated a weak correlation only with the mental components of QoL in GERD-CCP patients; and (3) the independent influence of anxiety and depression on the QoL were stronger than chest pain in GERD-NCCP patients, while chest pain and gastroesophageal reflux were dominant factors in those with CCP. This further suggests that psychological distress plays a more important role in the determination of QoL in GERD patients with NCCP than those with CCP.
Physiological symptoms and psychological distress are two important factors with the potential to substantially affect on QoL. As described above, there was a much poorer QoL in GERD-CCP than GERD-NCCP patients, but the levels of anxiety and depression between these two groups were analogous. This may be due to the facts thatchest pain and associated symptoms ofcardiac origin, rather than anxiety and depression, were stronger factors determining the QoL in CCP patients. On the contrary, relative to subjects with actual cardiac disorders, NCCP patients may experience more cardiac sensations, behavior restriction and illness vigilance[31-33]. In GERD-NCCP subjects, psychiatric distress, which is idiopathic or due to a long-term mental burden of disease, may play a greater important role in determining QoL. Thus, psychological and cognitive intervention may be of great benefit for QoL improvement in the condition of GERD with NCCP. 
In conclusion, anxiety and depression, relative to physical illness, may play significant roles in determining the QoL of GERD patients with NCCP.  However, in those with GERD-CCP, cardiac chest pain may play a more dominant role in QoL, even with high levels of comorbid depression and anxiety. Therefore, in addition to excluding the cardiac lesion and dealing with the organic illness, we should highlight the importance of the identification and management of psychological impact in improving QoL in GERD-NCCP patients. Moreover, because patients in this study were predominately treated in a comprehensive medical center in Central China, conditions may be different in those visiting a primary physician. It should be more reasonable if a multi-center and widely covered survey could be conducted.
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Background
Noncardiac chest pain (NCCP) is the most common atypical symptom of GERD. Notably, a considerable portion of patients with cardiac chest pain (CCP) have also comorbid reflux disease. Comorbid psychiatric disorders, such as anxiety and depression, and impaired QoL are prevalent in GERD patients, as well as GERD-related chest pain. However, the impact of psychological factors on QoL in GERD patients with NCCP and CCP is far from clear because research in this area is limited, especially in Chinese populations. In this observational study, we aimed to assess the differences in the roles of psychological distress on QoL in GERD patients with NCCP and those with CCP.

Research frontiers
The cause of impaired QoL in GERD and NCCP patients is complicated and multifactorial, besides the physiological dysfunction, psychological factors may not be ignored. Although proton pump inhibitor is now the dominant treatment for GERD and GERD with NCCP, however, it is not always effective. Interventions pointed at psychological disorders may be of great benefit on improving the QoL of these subjects. So, it is necessary to evaluate the roles of psychological factors on QoL.

Innovations and breakthroughs
This study demonstrated that high levels of depression/anxiety and impaired QoL were prevalent in GERD patients with CCP and NCCP. Importantly, anxiety and depression, relative to physical illness, may play a more significant role in determining the QoL in GERD patients with NCCP. However, in those with GERD-CCP, cardiac chest pain may play a more dominant role in QoL, even with high levels of comorbid anxiety and depression. It further confirmed the important role of psychological factors in QoL decreasing in NCCP patients. 

Applications
In many cases, a greater emphasis is placed on the treatment of physical symptoms, and invisible psychological disorder in these subjects is often ignored. This study may help clinicians to pay more attentions to the importance of identification and management of psychological impact in improving QoL in GERD-NCCP patients. 

Terminology
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Peer-review
The authors report a study on 358 consecutive patients with gastroesophageal reflux with and without chest pain. The data suggest that depression and anxiety is the dominant factor for quality of life while presence or absence of cardiac disease has smaller effects.
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Table 1 Patient characteristics
	
	GERD without CP
(n = 182)
	GERD with NCCP
(n = 124)
	GERD with CCP
(n = 52)

	Age (mean ± SD, yr)
	46.16 ± 11.51
	51.59 ± 11.44 a
	61.13 ± 13.66 a,b

	Sex (male/female)
	104/78 (1.33:1)
	78/46 (1.70:1)
	36/16 (2.25:1) 

	BMI (mean ± SD, kg/m2)
	23.44 ± 4.23
	22.97 ± 3.19
	23.26 ± 3.57

	Smoking, n (%)
	39 (21.2)
	37 (29.8)
	14 (26.9)

	Alcohol, n (%)
	48 (26.4)
	26 (21.0)
	12 (23.1)


aP  0.01 GERD with NCCP or CCP vs GERD without CP; bP  0.01, GERD with CCP vs GERD with NCCP. BMI: Body mass index; CCP: Cardiac chest pain; CP: Chest pain; GERD: Gastroesophageal reflux disease; NCCP: Noncardiac chest pain.















Table 2 Gastroesophageal reflux disease scores and chest pain severity and frequency in gastroesophageal reflux disease patients with or without chest pain
	
	GERD 
without CP
(n = 182)
	GERD 
with NCCP
(n = 124)
	GERD 
with CCP
(n = 52)
	P value

	GERD score (mean ± SD)
	15.26 ± 3.79
	15.73 ± 3.54
	15.00 ± 3.44
	0.428

	Chest pain severity, n (%)
	-
	120
	52
	0.038

	Mild
	
	37 (30.8)
	6 (11.5)
	

	Moderate
	
	39 (32.5)
	19 (36.5)
	

	Severe
	
	37 (30.8)
	22 (42.4)
	

	Incapacitating
	
	7 (5.9)
	5 (9.6)
	

	Chest pain frequency, n (%)
	-
	120
	52
	0.046

	< once per month
	
	43 (35.8)
	14 (26.9)
	

	≥ once per month
	
	49 (40.8)
	16 (30.8)
	

	≥ once per week
	
	28 (23.4)
	22 (42.3)
	


CCP: Cardiac chest pain; CP: Chest pain; GERD: Gastroesophageal reflux disease; NCCP: Noncardiac chest pain.










Table 3 Anxiety and depression in gastroesophageal reflux disease patients with or without chest pain
	
	GERD 
without CP
(n = 182)
	GERD 
with NCCP
(n = 124)
	GERD 
with CCP
(n = 52)

	HADS Depression, n (%)
	72 (39.6)
	61 (49.2)
	19 (36.5)

	(mean ± SD)
	6.41 ± 4.76
	7.00 ± 4.49
	6.17 ± 4.05

	HADS Anxiety, n (%)
	48 (26.4)
	54 (43.5)a
	24 (46.2)a

	              (mean ± SD)
	4.72 ± 4.13
	6.86 ± 4.64b
	6.35 ± 4.06b

	HADS Depression and Anxiety, n (%)
	45 (24.7%)
	49 (39.5%)a
	23 (44.3%)a


aP  0.05, bP  0.01, GERD with NCCP, with CCP vs GERD without CP. CCP, cardiac chest pain; CP, chest pain; GERD, gastroesophageal reflux disease; NCCP, noncardiac chest pain.












Table 4 Health-related quality of life in gastroesophageal reflux disease patients with or without chest pain
	
	GERD without CP
(n = 182)
	GERD with NCCP
(n = 124)
	GERD with CCP
(n = 52)

	Physical function
	97.33 ± 5.33
	84.55 ± 20.98 a
	55.87 ± 26.66 a,c

	Role-physical
	54.92 ± 49.75
	51.23 ± 46.67
	25.48 ± 36.55 a,c

	Bodily pain
	76.52 ± 19.71
	60.83 ± 22.99 a
	54.46 ± 24.66 a

	General health
	38.77 ± 17.69
	39.92 ± 20.64
	40.92 ± 21.88

	Vitality
	60.62 ± 24.75
	61.33 ± 22.98
	49.46 ± 22.66 b,c

	Social functioning
	79.30 ± 26.06
	67.25 ± 25.77 b
	53.41 ± 19.55 a,c

	Role-emotional
	82.51 ± 37.81
	53.82 ± 47.42 a
	41.89 ± 44.37 a

	Mental health
	68.90 ± 24.46
	62.77 ± 21.68
	65.19 ± 19.73


All data are expressed as the mean ± SD. aP  0.01, bP  0.05 GERD with NCCP, with CCP vs GERD without CP; cP  0.01 GERD with CCP vs GERD with NCCP. CCP: Cardiac chest pain; CP: Chest pain; GERD: Gastroesophageal reflux disease; NCCP: Noncardiac chest pain.













Table 5 Influence of physical and psychological symptoms on quality of life in gastroesophageal reflux disease patients with chest pain: A multivariate analysis

	
	GERD with NCCP
	
	GERD with CCP

	
	β1
	P value
	
	β1
	P value

	Constant
	-
	0.000
	
	-
	0.000

	Anxiety
	-0.313
	0.003
	
	-0.169
	0.048

	Depression
	-0.299
	0.005
	
	-0.077
	0.218

	Chest pain
	-0.170
	0.017
	
	-0.422
	0.001

	GERD
	-0.153
	0.023
	
	-0.236
	0.043


1Standardized regression coefficient. CCP: Cardiac chest pain; GERD: Gastroesophageal reflux disease; NCCP: Noncardiac chest pain.
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Figure 1 Health-related quality of life in gastroesophageal reflux disease patients with or without chest pain. The physical component score (PCS), mental component score (MCS) and total SF-36 score were highest in patients with gastroesophageal reflux disease (GERD), followed by GERD-NCCP and then GERD-CCP. aP  0.01 GERD-NCCP or GERD-CCP vs GERD without CP, bP  0.01 GERD-NCCP vs GERD-CCP. 
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Figure 2 Health-related quality of life among gastroesophageal reflux disease patients with or without anxiety and depression. Total SF-36 scores (A), physical component(PCS) (B) and mental component (MCS) (C) scores were much lower in subjects with anxiety, depression, and both anxiety and depression than in those without anxiety and depression for both GERD and GERD-NCCP patients, while this difference was not present in GERD-CCPpatients. aP  0.01, subjects without anxiety and depression vs.subjects with anxiety, with depression, and with both anxiety and depression.
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Figure 3 Correlations between psychological distress and quality of life in GERD patients with or without chest pain  Anxiety (A) and depression (B) were negatively correlated with physical component (PCS), mental component (MCS) and the total SF-36 scores in GERDand GERD-NCCP patients; however, there was only a weaknegative correlation with MCS in GERD-CCP patients. The r represents the correlation coefficient. aP  0.01, b P  0.05 for the correlation coefficient.
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