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Work on the thesis took place over three semesters. Permission to conduct the study 

had already been approved by the National Bioethics Committee of Iceland for the larger part 

of this study and data collection had already been done. 

In the first semester, a literature review was written about non-cardiac chest pain 

(NCCP) and its association to mental health which was used as the foundation for the 

introduction, along with formulating possible research questions. In the second semester, the 

first draft of the method section was written. The third semester involved writing the final 

draft of the thesis. Data analysis began in the second semester all through the fourth one and 

consisted of going over each participant’s electronic medical records dating five years prior 

to participation and one-year post. Data analysis involved reading up on all admissions to the 

cardiac emergency department or the general emergency department for ICD-10 diagnostic 

codes indicating possible chest pain and evaluate whether the chest pain was cardiac or non-

cardiac in origin or due to other acute illnesses. 

 This research was part of a larger study conducted by my principal advisor, Dr. Erla 

Svansdóttir. Her post-doctoral research in psychology is about NCCP and its association with 

persistent chest pain and poor mental well-being along with treatment options for this group 

of patients.  

The purpose of this study was twofold. Firstly, to assess the frequency of visits to the 

cardiac emergency department (CED) due to chest pain that is non-cardiac in nature, among 

both patients with coronary heart disease and patients who show no signs of cardiac disease, 
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or other acute illnesses that would explain the pain. Secondly to assess whether adverse 
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Abstract 

Non-cardiac chest pain (NCCP) is a heterogeneous condition and can be defined as chest pain 

in the absence of cardiac causes or other acute illnesses after a medical examination has ruled 

them out. An estimated 50-75% of admission to cardiac emergency departments (CED) are 

due to NCCP. This study evaluates the frequency of non-cardiac related admissions to the 

CED for patients with coronary heart disease (CHD) and patients with NCCP and assesses 

whether adverse mental well-being is related to a higher prevalence of admissions. The study 

was a retrospective- and longitudinal cohort study conducted at Hjartagátt, the cardiac 

emergency department of Landspítali University Hospital, Reykjavik, Iceland. Participants 

were 504 patients (18 – 65 years) presenting with chest pain to the cardiac emergency 

department from October 2015 to November 2016. Measurements included questionnaires 

assessing somatic symptoms and mental well-being and information-provision gathered from 

the medical records of participants. Non-cardiac related admissions were prevalent among 

patients admitted to the CED. Overall, 66% of participants (333) belonged to the NCCP 

group compared to 22% (112) in the CHD group. Non-cardiac related admissions were also 

high among patients with CHD (70%). More anxiety and health anxiety were related to a 

higher frequency of non-cardiac related admissions for patients with no cardiac diseases. 

Interventions that focus on physical and mental causes of pain might prove useful for this 

group of patients. 

Keywords: non-cardiac chest pain, coronary heart disease, mental well-being, nccp, chd,  
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Coronary heart disease (CHD) is one of the leading cause of death and disability around the 

world and accounts for nearly 8.7 million deaths each year (Hall, 2016; World Health 

Organization, 2016). Due to the severity of CHD and the importance of quick intervention in 

cases of acute cardiac events, it has been emphasized through public awareness campaigns 

that people feeling a sudden onset of chest pain should seek medical assistance immediately 

(Eslick & Talley, 2004). All patients visiting the emergency department with symptoms of 

chest pain are examined thoroughly to determine whether it is a life-threatening case which 

needs immediate care (Nilsson et al., 2003). If a medical evaluation has excluded a cardiac-

related cause or other acute illnesses which may explain the chest pain, the patient is 

considered to have non-cardiac chest pain (NCCP) (Fass & Achem, 2011; Hershcovici, 

Navarro-Rodriguez, & Fass, 2011).   

NCCP is a heterogeneous condition and can be defined as chest pain in the absence of 

cardiac causes or other acute illnesses after a medical examination has ruled them out (Fass & 

Achem, 2011; Hershcovici et al., 2011). There are many elements that may cause NCCP, 

both physiological, psychological or both (Chambers, Marks, & Hunter, 2015). Physiological 

causes of NCCP include gastrointestinal disorders, musculoskeletal problems, pulmonary 

disorders and cardiovascular disorders (Chambers, Marks, Knisley, & Hunter, 2013; Fass & 

Achem, 2011; Hershcovici et al., 2011; Schroeder, Schmid, & Martin, 2013). Psychological 

causes of NCCP may include anxiety, health anxiety (hypochondriasis), panic disorder and 

depression (Bass & Mayou, 2002).  

A common factor among patients with non-cardiac chest pain, regardless of 

physiological or psychological origin, is anxiety focused on the heart and its functioning 

(Eifert, Zvolensky, & Lejuez, 2006). Monitoring of bodily functions can increase worry 

about diseases (Cheng et al., 2003), along with increasing the likelihood of detecting any 

minor changes in bodily functions (Salkovskis, 1992). Several etiological models have been 
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suggested to explain the development and maintaining processes of NCCP (Looper & 

Kirmayer, 2002; Mayou, 1998; Salkovskis, 1992). These models propose that when patients 

with NCCP experience minor physical symptoms, they misinterpret them as signs of a 

serious disease, such as a heart attack, causing an increase in anxiety which further increases 

physical symptoms, seemingly confirming the original misinterpretation, which maintains the 

vicious cycle. Despite extensive medical tests which show no signs of heart disease, these 

patients remain anxious and hold the same dysfunctional beliefs about the cause of their 

illness (Glombiewski et al., 2010; Jonsbu, Martinsen, Morken, Moum, & Dammen, 2012). 

Many patients report dissatisfaction with medical care, both in the hospital and general 

practice, particularly concerning insufficient explanations about the causes for their 

continuing symptoms. This can result in worries among patients that their symptoms are due 

to undetected heart problems or other serious physical causes, and also cause feelings of 

helplessness (Mayou, Bryant, Forfar, & Clark, 1994; Price et al., 2005). Lack of treatment 

satisfaction and insufficient explanation might explain why patients with NCCP continue to 

seek treatment regularly for chest pain and other unrelated symptoms even after a medical 

check has excluded any acute illnesses (Tew et al., 1995). 

Psychological comorbidity has been shown to be quite common in patients with non-

cardiac chest pain (Fass & Achem, 2011). In a long-term follow-up study of patients with 

NCCP, 61% of patients showed signs of psychiatric illness at angiography and 49% 11 years 

later (Potts & Bass, 1995).  

The majority of NCCP patients continue to experience chest pain in the long term. In 

two long-term follow-up studies, 90% of surviving patients continued to report chest pain 

after two years of follow-up, and 74% after 11 years (Eslick & Talley, 2008; Potts & Bass, 

1995).  In a cohort study comparing patients with NCCP and patients with cardiac chest pain 
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(CCP), the researchers found that patients with NCCP reported worse chest pain symptoms 

than those with CCP at four-year follow-up (Eslick & Talley, 2008).  

NCCP affects both sexes equally, although women with NCCP tend to seek health-

care more frequently than men (Eslick, 2004; Locke, Talley, Fett, Zinsmeister, & Melton, 

1997). Epidemiological studies report that women under the age of 25 and those between 45 

and 55 years of age show the highest prevalence rate. They have also shown that the 

prevalence of NCCP seems to decrease with increasing age (Eslick & Fass, 2003). 

Despite NCCP decreasing with age, the overall prevalence of NCCP has increased in 

the last 20 years (Thang et al., 2013), and the annual prevalence is estimated to be 23-33% 

globally (Tremblay et al., 2018). NCCP accounts for approximately 2% to 5% of all 

emergency department (ED) visits (Eslick, Coulshed, & Talley, 2002) and 50–75% of cardiac 

emergency department (CED) visits (Fass & Achem, 2011; Zimmermann et al., 2010). Each 

year, emergency departments in the United States receive up to 6 million visits due to chest 

pain with an approximate cost of $8 billion. However, less than 20% of admissions are found 

to have a coronary cause (Eslick et al., 2002). In a recent Swedish study, the average societal 

cost for each NCCP patient annually was €10,068 as opposed to €15,989 for acute 

myocardial infarction and €14,737 for angina pectoris (Mourad, Alwin, Strömberg, & 

Jaarsma, 2013). While the cost might be lower annually for each NCCP patient, they place a 

great burden on the health care system due to their high prevalence among chest pain 

patients. Patients with non-cardiac chest pain do not seem to be at increased risk of heart 

attacks, as the incidence of myocardial infarction and cardiac arrest is close to zero 

(Chambers & Christopher, 1990; Potts & Bass, 1995). Mortality rate and the risk of 

developing CHD among NCCP patients is comparable to that of the general population 

(Fagring et al., 2010; Nilsson & Järemo, 2016).   
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It is important to note that instances of NCCP are not limited to healthy individuals, 

but can, and does, also occur among patients with a history of CHD (Fass & Achem, 2011). 

However, there is a real lack of research regarding the frequency of non-cardiac related 

admissions among CHD patients. Qintar et al. (2017) assessed the frequency of non-cardiac 

related admissions one year following acute myocardial infarction and found that 10.3% of 

readmissions were due to chest pain, of which 28.9 % were due to non-cardiac related.  

Experiencing a myocardial infarction is a significant source of anxiety and insecurity 

for individuals and can leave them feeling more vulnerable than before (Roebuck, Furze, & 

Thompson, 2001) and more prone to interpret cardiac sensations as being dangerous (Eifert, 

1992). Condon & McCarthy, (2006) explored patients perspective on making lifestyle 

changes following myocardial infarction and found high levels of stress among participants, 

and inability to successfully manage it. Chronic stress, anxiety, and depressive disorders are 

common in patients with CHD and have been linked to recurrent cardiac events and poor 

prognosis (Eken et al., 2010; Rozanski, Blumenthal, & Kaplan, 1999).   

The aim of this study is twofold. Firstly, to assess the frequency of visits to the CED 

due to chest pain that is non-cardiac in nature, among both patients with CHD and patients 

who show no signs of cardiac disease, or other acute illnesses that would explain the pain. 

Secondly to assess whether adverse mental well-being is related to a higher prevalence of 

NCCP visits to the CED.    

Methods 

Design 

This is a retrospective- and longitudinal cohort study of patients seeking emergency 

assistance due to chest pain. This research project was approved by The National Bioethics 

Committee of Iceland. License no: VSN-15-121. 

 



NON-CARDIAC CHEST PAIN AND MENTAL HEALTH
  8 
 
Participants and settings 

The study was conducted at Hjartagátt, the cardiac emergency department of Landspítali 

University Hospital, Reykjavik, Iceland. Patients between 18 – 65 years of age who visited 

the cardiac emergency department (CED) due to pain or discomfort in the chest were invited 

to participate by staff nurses. The study was conducted from October 2015 to November 

2016. Exclusion criteria were the following: does not speak Icelandic, has formerly been 

diagnosed with a serious illness (other than cardiac diseases) that may cause chest pain or 

affect the patient’s ability to participate in the study protocol (such as cancer, Parkinson’s 

disease, muscular dystrophy, Alzheimer syndrome), a severe mental disorder, intellectually 

disabled, alcohol or drug abuse, and visual impairment or legal blindness. Prior to the study, 

all nurses received an introductory lecture about the study and how to administer the 

questionnaires to patients. Nurses presented the research study to patients admitted to the 

cardiac emergency department with chest pain provided they were in a stable condition. 

Those who agreed to participate signed informed consent for participation and received a 

brochure with information regarding the study. Patients who agreed to participate were 508. 

However, four of them did not complete the signature on the consent form and were 

excluded. The current sample consisted of 504 participants with the mean age of 52 years 

(SD = 10.7 years), ranging from 18 – 69 years. The mean age of men (N =290 / 57.5%) was 

51 years (SD = 10.1) and women (N = 214 / 42.5%), 52 years (SD = 10.1).    

 

Instruments 

Demographic and background information was gathered with written questions assessing: 

age, gender, marital status, education, employment and children under 18. Participants were 

also asked to specify their reason for visiting the CED, whether they had previously sought 

health-care related assistance for chest pain during the past year and whether they were 
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taking any medication due to chest pain. The participants also answered the following 

questionnaires: 

 The Generalized Anxiety Disorder 7 (GAD-7) scale is a 7-item self-report scale that  

screens for symptoms of general anxiety (Spitzer, Kroenke, Williams, & Löwe, 2006). Total 

score spans from 0-21, where a higher score indicates more symptoms of general anxiety 

disorder. The reliability and validity of the scale has been verified, and its internal 

consistency is excellent (Löwe et al., 2008). It is well suited to evaluate anxiety among 

cardiac patients (Li, Lukai, Rongjing, Dayi, & Sheng, 2014). The scale was translated into 

Icelandic, and internal validity and reliability were consistent and similar to the properties of 

the original version (Ingólfsdóttir, 2014).  

The Patient Health Questionnaire-9 (PHQ-9) scale assesses depressive symptoms 

(Kroenke, Spitzer, & Williams, 2001). Respondents answer on a 4-point Likert scale, with 

total scores ranging from 0 to 27, indicating the severity of depressive symptoms (from no 

depression to severe depression). The scale is easy to administer and has good psychometric 

properties (Cameron, Crawford, Lawton, & Reid, 2008) and is also suitable to assess 

depression among cardiac patients (Li et al., 2014). The Icelandic translation of the scale 

shows good internal validity and good internal reliability for clinical sample and sufficient for 

normal sample (Jónsdóttir & Sigurðardóttir, 2016). 

The Short Health Anxiety Inventory (SHAI), an 18-item questionnaire based on The  

Health Anxiety Inventory (P. M. Salkovskis, Rimes, Warwick, & Clark, 2002) that assesses 

health anxiety independently from physical health. The SHAI questionnaire is a shorter 

version and has good psychometric properties, including good reliability and criterion 

validity, and is sensitive to treatment effects (Abramowitz, Deacon, & Valentiner, 2007). 

SHAI was translated into Icelandic in 2014 and shows high test-retest reliability in a 
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community sample. Its internal consistency has been confirmed in both clinical and 

community samples (Viðarsson, 2016).  

The Somatic Symptom Scale (SSS-8) is a standardized scale that estimates the 

somatic symptom burden of patients (Gierk et al., 2014). The SSS-8 scale was developed 

from the Physical Health Questionnaire-15 (PHQ-15) (Zijlema et al., 2013) as a shorter 

version and includes 8-items on a 5-point Likert scale. Total scores range from 0 – 28, where 

0 equals no burden and 28 high burden. The scale shows good psychometric properties 

comparable to the PHQ-15 (Gierk et al., 2015). It was decided to use SSS-8 instead of PHQ-

15 due to the administration of questionnaires to patients during admittance, thus the shortest 

version available was used (Gierk et al., 2014, 2015). Unfortunately, there is no information 

on the psychometric properties of the Icelandic version yet. 

The Perceived Stress Scale (PSS) is a 14-item scale used to measure how stressful 

people perceive everyday situations (Cohen, Kamarck, & Mermelstein, 1983). Questions are 

on a 5-point Likert scale, ranging from 0 = never to 4 = very often. Reliability and validity of 

the scale are good (Cohen et al., 1983; Cohen & Williamson, 1988). Psychometric properties 

of the Icelandic scale have proven to be equal to the original version (Davíðsdóttir & 

Bachman, 1991). 

 

Data collection from medical records  

Data from electronic hospital medical records were retrieved for each participant dating five 

years prior to participation and one-year after. Clinical information regarding the number of 

prior visits to the CED, the general emergency ward, and to Landspítali was gathered from 

participants medical records. Retrieved information included diagnoses given and treatment 

administered to participants during these admittances, dating five years prior to participation, 
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was also retrieved from patients’ medical records. These data included information on 

performed stress echocardiograms angiographies and chest radiography.  

 

Procedure 

Information about participants visits to the hospital, ICD-10 diagnoses given, and procedures 

conducted, dating five years prior to the study and one year prospectively, were entered into a 

database. Each admission due to chest pain was evaluated explicitly to assess the frequency 

of NCCP visits, (based on the reason for the visit, ICD-10 diagnosis and administered 

treatment). Non-cardiac related admission is defined as an admittance of a patient to the 

hospital with complaints of chest pain, where a medical examination does not find a cardiac-

related cause for the chest pain nor any other acute illnesses causing the patients symptoms. 

In cases of non-cardiac related admissions, patients are given an ICD-10 diagnoses of chest 

pain, unspecified (R07.4), other chest pain (R07.3) or other diagnoses of known common 

causes of non-cardiac chest pain, such as myalgia (M79.1), muscle inflammation (M60.9), 

reflux syndrome (K21.9), acute stress reaction (F43.0) or hyperventilation (R06.4). A 

previous diagnosis of CHD does not exclude the possibility of a non-cardiac related 

admission. Instances, where a patient was assigned the same ICD-10 diagnosis a few days 

post-admission during a scheduled ambulant exertion test, were regarded as the same visit as 

the initial admission and thus excluded.  The total number of NCCP visits were counted for 

each participant, irrespective of whether they had a CHD or not. 

Based on the medical records review, participants were categorized into three patient 

groups: a) patients with coronary heart disease (CHD (e.g., patients had a current or previous 

diagnosis indicative of a myocardial infarction (heart attack), stable coronary artery disease, 

or other heart conditions, including heart failure); b) patients with non-cardiac chest pain 

(NCCP) (i.e., patients who have only been admitted due to non-cardiac chest pain, with no 
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history of heart disease or other acute illnesses that could explain the chest pain), e.g., with 

ICD-10 diagnosis such as those previously listed; and c) patients with other acute medical 

illnesses which were considered as a probable cause for the chest pain (including: gallstones, 

pulmonary embolism, pneumonia, gallbladder infection, and appendicitis).  

 

Statistical analyses 

All statistical analysis was performed in IBM SPSS Statistics for Windows version 24 (IBM 

Cor. Armonk, NY. USA). Prior to analysis, 59 patients (11.7%) who received a diagnosis of 

an acute organic illness that could explain the chest pain (e.g., gallstones, arrhythmia, 

pulmonary embolism, pneumonia, appendicitis) or were unfit to participate due to other 

illnesses (such as cancer, Parkinson’s disease, muscular dystrophy, Alzheimer syndrome), a 

severe mental disorder, intellectually disabled, alcohol or drug abuse, and visual impairment 

or legal blindness, were excluded from further processing. Participants were then divided into 

two groups; those with CHD and those with NCCP (and no history of CHD). Subsequently, 

the CHD group was divided into another two groups, based on whether they had visited the 

CED due to non-cardiac related symptoms and those who had not. Descriptive statistics were 

used to evaluate the prevalence of NCCP among the group as a whole and then for only the 

CHD patients. A Chi-square test was used to assess if gender proportions in each group were 

significant. Independent t-tests were used to evaluate if there was a significant difference in 

the number of non-cardiac related admissions between a) CHD and NCCP patients and b) 

between the CHD patients with and without non-cardiac related admissions. A bivariate 

Pearson correlation test was run to see if there was a relationship between mental well-being 

and the number of NCCP admissions. Univariate and multiple regression was used to 

examine if the number of NCCP admission could be explained by mental and physical well-

being.  
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Results 

The proportion of participants in the NCCP group was 66% (333), 22% (112) had a current or 

prior diagnosis of CHD, and 12% (59) received another diagnosis. Table 1 shows the number 

and proportion of men and women in the NCCP and the CHD groups.  

 

Table 1.  
The number and proportion of men and women in the 
NCCP and CHD groups in each group 

  Total N (%) Men N (%) Women N (%) 
NCCP 333 (75) 177 (53) 156 (47) 
CHD  112 (25) 87 (78) 25 (22) 
Total 445 264 181 

 

A Chi-square test was carried out to observe gender difference between the NCCP and the 

CHD groups. There was a significant difference between gender and group, χ2(1) = 

20.892, p < .001 with φ = 0.217, p < .001.  

 

Prevalence of non-cardiac related admissions 

To determine if there were differences in the number of non-cardiac related admissions 

between the CHD and the NCCP group, a Welch t-test was run. The number of non-cardiac 

related admissions were similar between groups, CHD (M = 1.67, SD = 2.04) and NCCP (M 

= 1.47, SD = 1.40; M = .20, 95% CI [-.212, .615], t (144.781) = .962, p = .338, d = .16). A 

second comparison was conducted to test differences in the prevalence of non-cardiac related 

admissions, among only those patients who had experienced such an admission. A Welch t-

test, with adjustments for the number of CHD patients who had no non-cardiac related 

admissions, showed a higher mean score of admissions among the CHD group (M = 2.39, SD 

= 2.06 compared with M = 1.47, SD = 1.40).  The difference was statistically significant, M = 

.918, 95% CI [.428, 1.409], t (93.073) = 3.717, p <.001, d = .77. 
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An analysis of the frequency of non-cardiac related admissions among the CHD and 

the NCCP patients, shows the majority of the CHD patients have one or more non-cardiac 

related admissions, either prior to participation or after (Table 2). There were 129 participants 

(29%) out of 445 who had two or more admissions and only 34 participants (7.6%) out of 

445 did not have a non-cardiac related admission. 

 

Table 2.  

Prevalence of non-cardiac related admissions among CHD patients 
and NCCP patients          
    CHD   NCCP 

No. of admissions   
Men  

  
Women  

  
Total   Men  

  
Women 

  
Total 

N (%) N (%) N (%)   N (%)  N (%) N (%) 
0   28 (32.2)   6 (24.0)   34 (30.4)             
1   30 (34.5)   5 (20.0)   35 (31.3)   135 (76)   112 (72)   247 (74) 

2+   29 (33.3)   14 (56.0)   43 (38.3)   42 (24)   44 (28)   86 (26) 
Total   87   25   112   177  156  333 

 

An independent-samples t-test was run to determine if there were differences in the number 

of non-cardiac related admission between men and women within each group. However, no 

significant difference was found. The average number of admissions for men were (M = 1.49, 

SD = 1.91) and for women (M = 2.24, SD = 2.35) in the CHD group, p = .106. In the NCCP 

group the average number of admissions for men were (M = 1,38, SD = .994) and for women 

(M = 1.56, SD = 1.75), p = .243. 

Association of mental well-being with non-cardiac related admissions 

The association of mental well-being and non-cardiac related admissions was assessed in 

several ways. To assess whether patients with multiple non-cardiac related admissions had 

worse mental well-being as compared with patients with only one admission among patients 

in each group (CHD & NCCP) an independent t-test was run, comparing mean scores on 

measures of mental well-being (i.e., SSS-8, GAD-7, PHQ-9, PSS & SHAI) between patients 
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in each group (Table 3). In this analysis, patients in the CHD group did not show a significant 

difference in scores, whether they had only one non-cardiac related admission or two and 

more. Patients in the NCCP group showed a significant difference in scores for the SSS-8 

(Somatic symptom scale) and the SHAI (Short health anxiety inventory). However, the 

Cohens’ d coefficient, assessing the strength of the associations, was comparable or higher 

for somatic symptoms and health anxiety among the CHD group (ranging from 0,36-0,38) 

indicating a similar trend as seen in the bigger NCCP group. 

 

Table 3 

Comparison of mental well-being among the CHD patients and the NCCP patients with one 
or more non-cardiac related admission 

      CHD   NCCP 

Scale No. of admissions   N M (SD) t d   N M (SD) t d 
                        

SSS-8                       
 One   32 9.33 (5.66) -1.55 .38   230 10.71 (6.22) -2.07* .24   Two or more    38 11.36 (5.30)   79 12.38 (6.11) 

GAD-7                       
 One   33 3.55 (4.30) -.13 .03   238 4.88 (5.23) .967 .11   Two or more   38 3.67 (3.77)   81 4.26 (4.36) 

PHQ-9                       
 One   34 6.40 (3.27) .37 .09   238 6.29 (3.87) -.74 .08   Two or more   41 6.10 (3.64)   83 6.66 (3.92) 

PSS                       
 One   32 20.38 (6.24) -1.09 .26   232 21.28 (7.80) -.437 .05   Two or more   40 22.15 (7.27)   80 21.74 (8.64) 

SHAI                       

 One   30 7.66 (4.85) -1.46 .36   223 8.60 (5.11) -2.037* .38 
  Two or more   37 9.45 (5.07)   79 10.27 (6.62) 
Notes: t = independent t-test, d = Cohen's d effect size, * p <.05,  
SSS-8 = The somatic symptom scale, GAD-7 = Generalized anxiety disorder scale, PHQ-9 = 
The patient health questionnaire-9, PSS = The perceived stress scale, SHAI = The short 
health anxiety inventory  

 



NON-CARDIAC CHEST PAIN AND MENTAL HEALTH
  16 
 
To determine if the occurrence of a non-cardiac related admission overall was associated with 

worse mental well-being among the CHD patients, an independent t-test was run comparing 

patients with one or more non-cardiac related admissions to those who had not experienced 

such an admission. Average scores on mental well-being measures were slightly higher 

among the CHD patients with a non-cardiac related admission, (Figure 1) but the differences 

were not significant. 

 

Figure 1. Comparison of somatic symptoms, anxiety, depression, perceived stress and health 

anxiety among the CHD patients, with or without non-cardiac related admissions.  

 

In preparation for the linear regression, a Pearson correlation was run to test the overall 

association between total non-cardiac related admissions, somatic symptoms, anxiety, 

depression, perceived stress and health anxiety among the CHD patients and the NCCP 

patients. The CHD group showed a significant positive correlation between non-cardiac 

related admissions and somatic symptoms r(95) = .253, p < .05 and health anxiety r(91) = 
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.249, p < .05. All variables in the NCCP group had a positive correlation with non-cardiac 

related admission. Somatic symptoms r(307) = .141, p < .05, anxiety r(317) = .124, p < .05, 

depression r(319) = .216, p < .001, perceived stress r(310) = .155, p < .01 and health anxiety 

r(300) = .303, p < .001. 

Due to there being a statistically significant relationship between somatic symptoms, 

anxiety, depression, perceived stress, health anxiety and non-cardiac related admissions, 

linear regression models were run to investigate if the number of non-cardiac related 

admissions could be predicted by the scales measuring these symptoms, i.e., the SSS-8, the 

GAD-7, the PHQ-9, the PSS and the SHAI, for the CHD patients (Table 4) and the NCCP 

patients (Table 5).  

Table 4. 

Univariate regression and multiple regression for predicting the number of non-cardiac 
related admissions for CHD patients 
      Univariate regression   Multiple regression 
Model   Beta ∆R2    Beta t Sig. 

1   (Constant)         .362 .718 
    Gender       .148 1.297 .199 
    Age       -.036 -.313 .755 
    Education       .116 1.020 .311 

2   (Constant)         -.215 .830 
    Gender       .103 .905 .369 
    Age       -.042 -.367 .715 
    Education       .166 1.357 .179 
    SSS-8 .261 .064   ,270 1.810 .075 
    GAD-7 .054 .005   -,043 -.254 .801 
    PHQ-9 .088 .007   -,009 -.048 .962 
    PSS .086 .007   -,042 -.279 .781 
    SHAI .234 .055   ,225 1.846 .069 
Note. Dependent Variable: NCCP Admissions.  
∆R2 How much each predictor explained the variability in the number of non-cardiac 
related admissions in a simplified model 
SSS-8 = The somatic symptom scale, GAD-7 = The generalized anxiety disorder scale, 
PHQ-9 = The patient health questionnaire-9, PSS = The perceived stress scale, SHAI = The 
short health anxiety inventory 
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Due to the small sample size of patients with CHD and the possibility of 

multicollinearity between predictors, a simplified regression model was run prior to the 

multiple regression, to test the association of each predictor with adjustments for age, gender, 

and education only. This analysis showed that among the NCCP group (Table 6), depression, 

perceived stress, and health anxiety predicted the number of non-cardiac related admissions, 

none of the variables significantly predicted admissions for the CHD group (Table 4). 

 

Table 5. 

Univariate regression and multiple regression for predicting the number of 
non-cardiac related admissions for NCCP patients 

  

      
Univariate 
regression   Multivariate regression   

Model   Beta ∆R2    Beta t Sig.   
1   (Constant)         3.006 .003   

    Gender         1.845 .066   
    Age         .142 .887   
    Education         -2.309 .022   

2   (Constant)         .289 .773   
    Gender       .087 1.391 .165   
    Age       .045 .730 .466   
    Education       -.082 -1.318 .189   
    SSS-8 .109 .011   -,007 -.101 .920   
    GAD-7 .115 .012   -,231 -2.577 .011   
    PHQ-9 .199 .037**   ,147 1.635 .103   
    PSS .153 .023**   ,041 .468 .640   
    SHAI .309 .089***   ,341 5.102 .000   
Note. Dependent Variable: NCCP Admissions.  * p <.05, ** p < .01 ***p 
<.001 
∆R2 How much each predictor explained the variability in the number of non-
cardiac related admissions in a simplified model 
SSS-8 = The somatic symptom scale, GAD-7 = The generalized anxiety 
disorder scale, PHQ-9 = The patient health questionnaire-9, PSS = The 
perceived stress scale, SHAI = The short health anxiety inventory 

  

 

In the multiple regression model, where all variables were included, none of the variables 

were significant in predicting the number of non-cardiac related admissions in the CHD 

group. For the NCCP group, anxiety and health anxiety were significant in predicting the 
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number of non-cardiac related admission. The model explains 4.8% of the variance (Adjusted 

R2 = .048) for the CHD group and 11.7% (Adjusted R2 = .117) for the NCCP group. 

 

Discussion 

The results of this study suggest that non-cardiac related admissions are common both among 

NCCP patients as well as CHD patients at the Icelandic CED. The vast majority of the 

participants who sought help at the CED due to chest pain were discharged with a diagnosis 

indicative of NCCP, or 75%. This is comparable to other studies (Chambers et al., 2013; Fass 

& Achem, 2011; Zimmermann et al., 2010).  Women were more likely to belong to the NCCP 

group, compared to the CHD. This may be due to the fact that women often present with 

atypical symptoms of chest pain which may result in underdiagnoses and insufficient 

treatment of CHD in women (Brewer, Svatikova, & Mulvagh, 2015).  

The proportion of CHD patients that had a prior or current history of non-cardiac 

related admission was also high, or 70%. The mean number of non-cardiac related 

admissions were comparable, and significantly higher for the CHD group than the NCCP 

group after adjusting for CHD patients who had never been admitted due non-cardiac chest 

pain. This shows that patients with a visit due to symptoms that are non-cardiac related are 

not exclusive to NCCP patients but are also common among patients with an established 

cardiac disease.  

Patients who have suffered a myocardial infarction are at greater risk of developing 

anxiety and depressive disorders (Feng et al., 2016) and in patients with CHD, anxiety 

focused on the heart can increase the severity and frequency of angina (Eifert et al., 2006). 

Health anxiety has been shown to be a risk factor for CHD  (Berge et al., 2016). When 

persons believe they are in imminent danger, they usually seek safety or perform certain 

safety-seeking behaviors (Salkovskis, 1992). For CHD patients, that safety-seeking behavior 
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could be frequent reassurance-seeking at the CED or a primary-clinic. Indeed, correlation 

analyses indicated that among CHD patients, somatic symptoms and health anxiety were 

associated with more non-cardiac related admissions. Conversely, among NCCP patients, 

somatic symptoms, anxiety, depression, perceived stress, and health anxiety showed a 

significant correlation with the number of non-cardiac related admissions among the NCCP. 

That fits with the notion that psychological problems are one of the underlying factors for 

NCCP (Fass & Achem, 2011) 

In more advanced analyses, adjusting for age and gender, higher scores on 

measurement instruments did not seem to be related to a higher prevalence of non-cardiac 

related visits among CHD patients but did show a significant relationship for the NCCP 

group. The NCCP group, on the other hand, showed a significant difference in the number of 

admissions, for scores on the GAD-7 and SHAI. Of note, though, the number of participants 

in the CHD group was much smaller, which may decrease the power to detect the difference. 

This power difference could explain the comparable Cohen´s d between CHD and NCCP 

patients when mean scores of mental well-being were assessed between participants who had 

multiple non-cardiac related admissions as compared to only one admission, while the 

differences were only significant among the NCCP group. These results show that more 

anxiety and health anxiety is related to a higher frequency of non-cardiac related admissions 

among patients with no cardiac disease. Frequently, NCCP patients are discharged with no 

further treatment or assistance, once a cardiac origin of the chest pain has been excluded 

(Eifert et al., 2006; Fass & Achem, 2011). These patients are causing costs to the CED with 

frequent readmissions, which could be better spent with improved support during discharge 

such as in the form of follow-up interviews, better reassurance and providing more 

information on possible causes of chest pain. Cognitive-behavioral interventions have shown 

to be effective for this group and a study assessing the acceptability and relevance of such an 
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intervention for use in emergency departments has shown to be promising (Webster, 

Thompson, Norman, & Goodacre, 2017).  

A number of limitations of this study must be noted. No information was available on 

the number of patients who refused participation, their demographic information nor the total 

number of patients being admitted to the CED during the period the data was collected. The 

group of CHD patients was considerably smaller than the NCCP group and might have 

decreased the power to detect differences. Future studies with a larger sample of CHD 

patients are needed to determine if adverse mental well-being is a significant predictor of 

non-cardiac related admissions for patients with CHD. The process of dividing patients into 

groups and who to exclude may have been partially subjective. Future studies should aim to 

use two or more raters for decreasing inaccuracy. 

 

Conclusion 

This study provides important information on the wellbeing of CHD and NCCP patients 

along with the prevalence of non-cardiac related admissions in the Icelandic CED. It is 

evident that a substantial number of patients with NCCP visit the CED and that the majority 

of CHD patients has one or more non-cardiac related admission. Adverse mental well-being 

was associated with more number of non-cardiac related admissions but only for the NCCP 

group. 

Since NCCP patients often lack a clear understanding of the reason for their pain 

(Mayou et al., 1994; Price et al., 2005) it’s important to give proper education and 

reassurance on the nature of their pain, since anxiety and depression can maintain the chest 

pain and cause more re-admissions (Fass & Achem, 2011). Treatments that have focused on 

physical as well as psychological causes of pain has been tested for this group of patients 

with good results (George, Abdallah, Maradey-Romero, Gerson, & Fass, 2016). An anxiety 
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reduction intervention based on cognitive behavioral therapy is currently being developed for 

emergency department patients with NCCP, but further research is still needed (Webster et 

al., 2017). This form of treatment might be well suited in Iceland and could relieve some 

strain as well as cost on the healthcare system.  
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