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Abstract
Background: Approximately a quarter of the global population experiences chest pain during their lifetime
worldwide. Although largely non-life-threatening, many patients experience mental, physical, social, and
financial consequences.

Aim: This study aimed to describe and determine the epidemiology and consequences of patients presenting
with atypical chest pain (ACP). 

Method: Data were obtained from 102 participants, from a desired sample size of 166. The target population
was patients who presented with ACP at the Accident and Emergency Department of a Teaching Hospital in
Trinidad during a two-year period, from January 2021 to December 2022. The data collection instrument
used was a 34-item online questionnaire. Data were analyzed using both descriptive and inferential
statistical methods.

Results: Participants were predominantly women (63.7%; n = 65), between 31 and 50 years of age (74.5%; n =
76), in full-time employment (n = 58; 56.9%), who lived with at least one person (90.2%; n = 92) at the time
of the episode. Overall, 61.8% (n = 63) reported having a stressful life. Hypertension (30.4%; n = 31) and
diabetes (18.6%; n = 19) were the leading comorbidities. Participants experienced mild to severe anxiety
(53.9%; n = 55), moderate to severe depression (25.5%; n = 26), moderate stress (65.7%; n = 67), and
loneliness (25.5%; n = 26). A stressful life was associated with, and was a predictor of, both anxiety and
loneliness. No sociodemographic variables were associated with depression or stress. The most common
self-reported consequences were "fear as a result of the pain" (68.6%; n = 69), "interruptions to daily life"
(60.8%; n = 61), "reduction in time spent on hobbies" (62.7%; n = 63), and costly diagnostic/investigative
tests (62.7%; n = 64). The majority of patients (52.9%; n = 53) reported reduced quality of life. The most
common treatment prescribed was paracetamol (53.9%; n = 55) and exercise (23.5%; n = 24).

Conclusion: The study participants were mainly women, 31-50 years old, who had experienced anxiety,
stress, or depression. They mainly experienced fear and self-reported a reduced quality of life.

Categories: Public Health, Epidemiology/Public Health, Cardiology
Keywords: loneliness, depression, stress, anxiety, atypical chest pain

Introduction
Non-cardiac chest pain (CP) is referred to as atypical chest pain (ACP) or chest pain of unknown cause. In the
US emergency department (ED), “from 2006 to 2016, there were 42.48 million chest pain visits” [1]. ACP
accounts for almost 49-60% of emergency medical admissions presenting with acute central chest pain [2].
Spalding et al. reported that 20-30% of all emergency medical admissions were attributable to acute central
chest pain, with 49-60% of those categorized as atypical [2]. Capewell and McMurray [3] found that more
than 50% of patients presenting to the clinic with chest pain (CP) had a low risk for coronary heart disease.
Due to uncertainty, the diagnosis is often recorded as atypical chest pain, non-cardiac chest pain, or “chest
pain of unknown cause” [4], with its etiology attributed to “anxiety” or “panic.” Despite the prevalence of
ACP, Eslick [5] lamented the lack of clarity regarding the impact and natural history of non-cardiac chest
pain in the community. This has tended to result in suboptimal management as well as compromised quality
of life and overall productivity. This study aimed to identify the factors associated with and predictors of
ACP and the consequences of ACP. 

Materials And Methods
This study was a cross-sectional cohort of patients presenting with atypical chest pain (ACP) at the Accident
and Emergency (A&E) Department of a Teaching Hospital in Trinidad and Tobago. The inclusion criteria
were as follows: (i) at least 18 years of age, and (ii) a resident or citizen of Trinidad and Tobago. The
exclusion criterion was difficulty communicating, not contactable, and missing data. Records from the A&E
Departments of the two hospitals showed that, during the study period, 1085 patients presented with the
criteria for non-cardiac chest pain. Of these, 17.3% (n = 188) were usable (could be located, no key missing
data, no restricted access), and 9.4% (n = 102) of the target population were accepted for analysis (Figure 1).
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FIGURE 1: Sample selection and participants.
ACP: atypical chest pain.

The data collection instrument was a pre-tested 34-item self-completed questionnaire comprising
demographic data (nine questions); medical history (two questions); atypical chest pain factors (11
questions), psychological instruments (four questions) from the General Anxiety Disorder-7 (GAD-7) [6],
University of California, Los Angeles 3-Item Loneliness Scale (UCLA-3) [7], Patient Health Questionnaire-9
(PHQ-9 (Depression)) [8], and Perceived Stress Scale (PSS-10) [9]; consequences of atypical chest pain (five
questions); and investigations (three questions). Data were collected from 8 May 2023 to 23 August 2023
inclusive, via telephone and analyzed using SPSS Version 23 (IBM Corp., Armonk, NY, USA) and MINITAB
Version 21 (Minitab, State College, PA, USA). Cronbach alpha was used to assess the reliability (internal
consistency) of each of the four psychological instruments (anxiety, depression, loneliness, and stress). Data
analysis included descriptive and inferential statistical methods. The former included frequency and
percentage distribution tables and means and standard deviations. Inferential methods included 95%
confidence intervals (CI), hypothesis testing (Chi-square tests of association, analysis of variance (ANOVA),
Tukey’s pairwise multiple comparisons), and logistic regression (ordinal and binary). All hypotheses were
tested at the 5% level of significance.

Ethical approval was obtained from the Ethics Committee of the University of the West Indies (UWI) and the
Regional Health Authority (RHA), which had jurisdiction over each of the three teaching hospitals. Verbal
consent to participate was obtained from all participants.

Results
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Characteristics of patients with ACP
Patient Profiles

About 63.7% (n = 65) of participants were mainly women, 12.7% (n = 13) did not have more than a primary
school education, 29.4% (n = 30) were unemployed, and 36.2% (n = 37) earned less than TT $5000 (Table 1).
The majority were middle-aged, between 31 and 50 years old (74.5%; n = 76) (Figure 2). Only 9.8% (n = 10) of
participants lived alone, and 35.3% (n = 36) lived with a spouse or other relatives (Figure 3), while 90.2% (n =
92) lived with at least one person at the time of the episode. In addition, 18.6% (n = 19) had social support,
and 33.3% (n = 34) had financial support.

Variable n %

Sex   

Male 37 36.3

Female 65 63.7

Education   

Primary 13 12.7

Secondary 46 45.1

Tertiary 43 42.2

Monthly income (TTD)   

None 23 22.6

<2500 13 12.7

2500-5000 24 23.5

5000-7500 15 14.7

7500-10,000 20 19.6

>10,000  7 6.9

Employment status   

Unemployed 30 29.4

Part-time 14 13.7

Full time 58 56.9

TABLE 1: Frequency and percentage distribution.

FIGURE 2: Participant age group distribution.
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FIGURE 3: Household composition of participants.

Lifestyle Habits

Almost half (47.1%; n = 48) of all participants consumed vegetables daily, and 26.5% (n = 27) consumed fruits
daily (Figure 4). Only 6.9% (n = 7) used recreational drugs (cocaine, marijuana, lysergic acid diethylamide
(LSD), etc.), 8.8% (n = 9) consumed alcohol, 16.7% (n = 17) smoked cigarettes, and 61.8% (n = 63) reported
having a stressful life.

FIGURE 4: Specific diet and exercise habits of participants.

Comorbidities

Hypertension (30.4%; n = 31) and diabetes (18.6%; n = 19) were the leading comorbidities among
participants. The prevalences by sex were 24.3% (n = 9/37) male and 33.8% (n = 22/65) female, and 13.5% (n =
5) male and 21.5% (n = 14) female, respectively, with no statistically significant differences (p = 0.375 and p
= 0.430, respectively). Other medical conditions included COVID-19 (24.5%; n = 25), gastroesophageal reflux
disease (5.9%; n = 6), anxiety (3.9%; n = 4), polycystic ovary syndrome (3.9%; n = 4), and depression (2.9%; n
= 3). Other reported conditions with prevalences <2.0% (n = 1 or n = 2) included kidney stones, stroke,
seizures, kidney failure, and scoliosis. No patient reported hypercholesterolemia or a sedentary lifestyle.

Psychosocial Factors

Instrument reliability/internal consistency: The reliability and internal consistency (Cronbach’s alpha) of
each of the four instruments used to measure anxiety, depression, loneliness, and stress are shown in Table
2. 
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Instrument (disorder) Cronbach's alpha Interpretation

GAD-7 (anxiety) 0.891 Good

PHQ-9 (depression) 0.850 Good

UCLA-3 (loneliness) 0.754 Acceptable

PSS-10 (stress) 0.819 Good

All items 0.914 Excellent

TABLE 2: Instrument reliability and internal consistency.
GAD-7: General Anxiety Disorder-7; UCLA-3: University of California, Los Angeles 3-Item Loneliness Scale; PHQ-9: Patient Health Questionnaire-9; PSS-
10: Perceived Stress Scale.

The reliability/internal consistency ranged from acceptable (0.754; UCLA_3) to good (0.891; GAD-7). The
overall reliability was excellent (0.914; Table 2).

Table 3 shows Pearson’s product-moment bi-variable correlation coefficient among scores for the four
attributes (anxiety, depression, loneliness, and stress). As shown, only one of the six bivariate correlations,
namely that between loneliness (UCLA-3) and stress (PSS-10), was not statistically significant (r = 0.070, p =
0.473). Among the significant correlations, the strongest correlation occurred between anxiety (GAD-7) and
depression (PHQ-9; r = 0.729, p ≤ 0.001); while the smallest was between loneliness and anxiety (r = 0.432; p
≤ 0.001).

 Correlation coefficient (p-value)

Instrument (measure) Anxiety Depression Loneliness Stress

Anxiety 1 0.729 (≤0.001) 0.432 (≤0.001) 0.455 (≤0.001)

Depression  1 0.518 (≤0.001) 0.473 (≤0.001)

Loneliness   1 0.070 (0.483)

Stress    1

TABLE 3: Correlation coefficients (with p-values).

Summary Statistics: Attribute Scores

Table 4 shows selected summary statistics of anxiety, depression, loneliness, and stress scores. GAD-7, PHQ-
9, and UCLA-3 scores were skewed left; while PSS-10 scores were normally distributed. 

2024 Bahall et al. Cureus 16(1): e53076. DOI 10.7759/cureus.53076 5 of 14

javascript:void(0)
javascript:void(0)
javascript:void(0)


 Instrument/maximum possible score

Statistic GAD-7/21 PHQ-9/27 UCLA-3/9 PSS-10/40

n 102 102 102 102

Minimum  0.0 0.0 2.0 0.0

Median  5.0 6.0 4.0 19.0

Maximum 20.0 24.0 11.0 37.0

Mean 6.3 7.0 4.6 17.9

Standard deviation 5.50 5.50 1.89 7.16

Mode 0.0  2.0 1.79 19.0

TABLE 4: Selected summary statistics: attribute scores.
GAD-7: General Anxiety Disorder-7; UCLA-3: University of California, Los Angeles 3-Item Loneliness Scale; PHQ-9: Patient Health Questionnaire-9; PSS-
10: Perceived Stress Scale.

Analysis of Variance (ANOVA): Total Attribute Scores

Table 5 shows the p-values obtained from the application of ANOVA methods to the total score for each of
the four attributes. As seen, depression was the only attribute for which p ≤ 0.005. In other words, there were
no statistically significant differences between, or among, mean depression scores for any of the
sociodemographic variables of interest to the study. 

 p-value

Variable Anxiety Depression Loneliness Stress

Age group 0.130 0.383 0.906 0.244

Sex 0.685 0.825 0.599 0.711

Ethnicity 0.329 0.409 0.642 0.147

Education 0.160 0.632 0.494 0.064

Income 0.347 0.949 0.926 0.750

Employment status 0.166 0.967 0.719 0.257

Household composition 0.530 0.300 0.642 0.061

Financial support 0.116 0.405 0.296 0.404

Social support 0.615 0.700 0.595 0.029

Has comorbidities 0.045 0.079 0.017 0.534

Has diabetes 0.086 0.076 0.027 0.878

Hypertension 0.194 0.156 0.028 0.248

TABLE 5: P-values for analysis of variance (ANOVA).

Multiple comparison methods (Tukey’s test) showed multiple associations, especially between anxiety and at
least one comorbidity, social support, and less stress. For GAD-7 (anxiety), patients with at least one
comorbidity had a significantly higher mean anxiety score than those without comorbidities (p = 0.045). For
PHQ-9 (depression), there were no differences between or among the mean depression scores for any
sociodemographic variables. For UCLA-3 (loneliness), the mean loneliness score of the patients with
hypertension was significantly higher than that of the patients without hypertension (p = 0.028). Patients
with no social support had a higher mean score than those with social support (p = 0.027); and patients with
at least one comorbidity had a higher mean score than those with no comorbidities (p = 0.017). For PSS-10
(stress), the mean stress score of patients receiving social support was significantly lower than that of
patients not receiving social support (p = 0.029).

2024 Bahall et al. Cureus 16(1): e53076. DOI 10.7759/cureus.53076 6 of 14

javascript:void(0)


Attribute Levels: Associated Factors and Predictors

I. Anxiety (GAD-7): Patients’ anxiety levels ranged from mild to severe (53.9%; n = 55) (Figure 5). A stressful
life was the only variable-associated factor (Chi-square: 10.754; df = 3; p = 0.013), and ordinal logistic
regression showed that it was also a predictor of anxiety (adjusted odds ratio (AOR) = 4.222, p = 0.040; 95%
CI (1.039, 5.030)). 

FIGURE 5: Percentage distribution of levels of anxiety (GAD-7).
GAD-7: General Anxiety Disorder-7.

II. Depression (PHQ-9): Figure 6 shows that levels of depression ranged from moderate to severe (25.5%; n =
26). There were no associated factors among the sociodemographic variables; hence, there were no
predictors of depression.

FIGURE 6: Percentage distribution of levels of depression (PHQ-9).
PHQ-9: Patient Health Questionnaire-9.

III. Loneliness (UCLA-3): The prevalence of loneliness was 25.5% (n = 26), and stressful life was the only
associated variable (Chi-square: 8.938, df = 1; p = 0.003). Binary logistic regression showed that it was also a
predictor of loneliness (AOR = 6.081, p = 0.006; 95% CI (1.676, 22.072)).

IV. Stress (PSS-10): Figure 7 shows that almost two-thirds of the patients (65.7%; n = 67) had moderate
stress and that the prevalence of high stress was 9.8% (n = 10). However, the Chi-square analysis showed
that there were no associated variables.
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FIGURE 7: Percentage distribution of levels of stress (PSS-10).
PSS-10: Perceived Stress Scale.

Consequences of patients with ACP
Psycho-Social-Financial

Overall, "fear as a result of the pain" (68.6%; n = 69) was the most reported psycho-social consequence, and
"fear of having to go to the hospital" (51.0%; n = 52) was the least reported (Figure 8).

FIGURE 8: Self-reported psycho-social consequences of ACP.
ACP: atypical chest pain.

Statistically significant associations were obtained between age group and "fear of knowing the diagnosis"
(Chi-square: 8.364, df = 3, p = 0.04) and "changes in mood" (Chi-square: 8.095, df = 3, p = 0.044). Significant
associations were also found between household composition and "fear of going to the hospital" (Chi-square:
11.508, df = 5, p = 0.042), "fear of knowing diagnosis" (Chi-square: 11.376, df = 5, p = 0.044), and "changes in
mood" (Chi-square: 812.986, df = 5, p = 0.024). A significant association was additionally found between
education level and "change in mood" (Chi-square: 7.408, df = 2, p = 0.025).

The social consequence most reported was interruptions to daily life (60.8%; n = 61), followed by having
little time for other activities (54.9%; n = 56), while the least reported was exclusion from family activities
(43.1%; n = 44) (Figure 9).
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FIGURE 9: Social consequences of ACP.
ACP: atypical chest pain.

Sex (Chi-square: 5.132, p = 0.013) and the highest level of education (Chi-square: 8.428, p = 0.015) were
associated with reduced socialization, and monthly income was associated with reduced quality of life (Chi-
square: 12.257, p = 0.031; Table 6).

   95% CI for OR

Variable OR p Lower Upper

Sex     

Male 0.356 0.021 0.148 0.855

Female 1    

Education     

Primary 0.183 0.044 0.035 0.953

Secondary 1.748 0.223 0.72 4.102

Tertiary 1 0.379   

TABLE 6: Predictors of reduced socialization.
OR: odds ratio; CI: confidence interval.

Reported recreational consequences were (i) reduction in time spent on hobbies (62.7%; n = 63), (ii) reduced
daily physical activity (60.8%; n = 62), and (iii) reduction in time spent exercising (59.8%; n = 60). None of
the study variables were associated with any of these consequences.

The reported financial consequences of ACP in order of incidence were job loss (31.4%; n = 32), financial
costs as a result of switching healthcare providers (35.3%; n = 34), loss of income due to reduced attendance
at work (47.1%; n = 48), costly treatment of modalities (56.9%; n = 58), and costly diagnostic/investigative
tests (62.7%; n = 64).

Table 7 shows patients’ ethnicity, monthly income, whether or not they had social support, and the
association of these factors with at least one of the financial consequences.
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Variable Associated variable (financial consequences) Chi-square df p

Ethnicity Switching health-care provider 11.474 3 0.008

 Costly investigative tests 7.849 3 0.049

 Costly treatment modalities 12.512 3 0.006

Monthly income Cost of investigative tests 11.249 5 0.047

 Costly treatment of modalities 15.941 5 0.007

 Reduced attendance at work 18.952 5 0.002

Receive social support Reduced attendance at work resulting in job loss 4.033 1 0.045

TABLE 7: Associations with financial consequences.

Predictors of Financial Consequences

Binary logistic regression showed that of the three demographic variables associated with financial
consequences, monthly income was a predictor of both costly investigative tests and costly treatment
modalities, and there were no predictors of reduced attendance at work (Table 8).

    95% CI for AOR

Financial consequence Monthly income ($TT) AOR p-value Lower Upper

Costly investigative tests None 1    

 0-2500 1.488 0.594 0.345 6.418

 2500-5000 4.197 0.044 1.041 16.924

 5000-7500 4.169 0.071 0.884 19.654

 7500-10,000 0.795 0.721 0.225 2.803

 >10,000 1.536 0.636 0.260 9.080

Costly treatment modalities None 1    

 0-2500 4.681 0.053 0.978 22.402

 2500-5000 12.342 0.001 2.772 54.957

 5000-7500 4.428 0.049 1.006 19.493

 7500-10,000 3.803 0.057 0.962 15.033

 >10,000 4.410 0.127 0.655 29.667

TABLE 8: Predictors of financial consequences.
AOR: adjusted odds ratio; CI: confidence interval.

The other reported consequences are shown in Figure 10. The least reported consequence was "frequent
occurrence of pain" (5.7%; n =16), and the most reported was "reduced quality of life" (52.9%; n = 53).
Monthly income was associated with reduced quality of life (Chi-square: 11.480, df = 5, p = 0.043); however,
it was not a predictor.
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FIGURE 10: Reported consequences of chest pain episode.

Outcomes of patients with ACP
Treatment

The majority of patients used paracetamol (53.9%; n = 55), and 23.5% (n = 24) used exercise as a post-
episode mechanism for self-management of their condition (Figure 11). Approximately 7% reported using
antidepressants (6.9%; n = 7), and approximately 6% (5.9%; n = 6) sought some form of counseling. Other
treatments mentioned, but not shown in the figure, due to small percentages of use (≤1.0; n = 1 or n = 2),
included Daflon, Vastarel, enalapril, omeprazole, simvastatin, Isordil, Plavix, blood thinners, acid and gas
tablets, and muscle relaxants.

FIGURE 11: Treatments for ACP.
ACP: atypical chest pain; GTN: glyceryl trinitrate.

Discussion
Characteristics of patients with ACP
Socio-Demographics and Lifestyle

Patients were noted to be primarily women (63.7%) and of 31-50 years of age (43.1%), corroborating with
Eslick et al.’s study [10], which found that 52.0% of patients with ACP were women. The study also found that
the majority of patients with ACP had either secondary or tertiary school education (87.3%) and were
employed full-time (56.9%) at the time of ACP onset. This study further showed a correlation between
income and ACP, with the prevalence being highest in the salary bracket of TT $2500-$5000 (23.5%) and
lowest in those earning a monthly income of more than TT $10000 (6.9%). This corroborates the findings of
Wong et al. [11], who showed that prevalence declined with increasing income. 

The leading comorbidities were a medical history of hypertension (30.4%) or diabetes (18.6%). These
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findings contrast with the results of Lau et al. [12], who observed that there was an absence of diabetes,
hypertension, or prior heart disease in 51.7% of CP patients. However, this correlates with the prevalence
observed among patients with chest pain in the ED, as the majority had hypertension (44.5%) or diabetes
(33.3%) [4].

The prevalence of lifestyle factors revealed some regular alcohol consumption (8.8%), smoking cigarettes
(16.7%), and recreational drugs (6.9%). Smoking prevalence was low in this study compared with a study by
Wilhelmsen et al. [13], who found that 41% of participants who engaged in smoking also presented with ACP.
Furthermore, in a study by Karlaftis et al. [14], the results showed that 23% of patients with ACP consumed
alcohol. However, our study revealed that only 8.8% of the study population engaged in alcohol
consumption. Additionally, 66.7%, 73.5%, and 52.9% of the sample did not engage in regular exercise,
consume fruits daily, and consume vegetables daily, respectively. 

Psychosocial Factors Prevalence and Associations

Our study revealed that the majority of participants experienced at least mild anxiety, and a significant
number experienced moderate depression, loneliness, and stress. McDevitt-Petrovic et al. further asserted a
correlation between psychological difficulties such as anxiety, depression, panic disorders, and chest pain
[15]. Most patients had mild to severe anxiety (53.9%), and moderate to severe anxiety occurred in 27.4% of
participants. This contrasts with a study by Wertli et al. [16], which highlighted that anxiety disorders are
rarely considered a possible cause of ACP by physicians. However, this is notably different from a study by
Demiryoguran et al. [17], which stated that 70% of patients had a high Hospital Anxiety and Depression
Scale or anxiety score. In this study, a strong association was observed between anxiety and perceived stress.
Our results indicated a prevalence of moderate to severe depression of 25.5% was lower than that reported
by Fagring et al. [18] and Lin et al. [19], who found that depression was self-reported in 35% and 50% of the
men and women, and in 61.5% of the sample, respectively. This contrasts with the much lower depression
levels reported by Eslick et al. [10], who documented the prevalence of clinical depression as 7%. The
prevalence of loneliness in this study was 25.5%. Previous studies have demonstrated a correlation between
loneliness and ACP [20]. Paul et al. [21] posited that loneliness is more common in women and those with
lower socioeconomic status. This study showed that 65.7% of the patients with ACP had moderate stress,
and 9.8% had high stress. A previous study by Bahall et al. [4] among patients with chest pain at the ED
showed that only 2% self-reported having a stressful life. In the present study, stress was significantly
associated with anxiety and loneliness. Kim et al. reported a positive correlation between stress [22] in
patients with recurrent chest pain.

Consequences of patients with ACP
Psycho-Social-Financial

Overall, participants were psychologically, socially, and financially affected by ACP. In our study, there was a
general fear of pain, knowing or not knowing the diagnosis, and visiting the hospital. Participants’ greatest
fear was "as a result of the pain" (68.6%), and the least but still considerably high was "fear of having to go to
the hospital" (51.0%). Similar fear has been reported in other studies [23]. The most commonly reported
social consequences of ACP were interruptions to daily life (60.8%), followed by having little time for other
activities (54.9%), reduced socialization (50.0%), and exclusion from family activities (43.1%). This
correlates well with a study by Eslick and Talley, who reported interruptions in daily activities in 63% of
participants [24]. In this study, there was also a significant reduction in time spent on hobbies (62.7%). Due
to uncertainty and attempts to clarify their diagnosis, patients reported costly treatment (56.9%) and costly
diagnostic/investigative tests (62.7%) as the most common financial consequences. This finding was similar
to that of Eslick et al., who reported a high cost of treatment [25]. We found that monthly income was a
predictor of costly investigative tests and treatment modalities. The majority of participants reported
"reduced quality of life" (52.9%), similar to the low quality of life reported by patients with ACP found by
Mourad et al. [26]. Another study by Eslick et al. found that 36% of patients with ACP reported much lower
quality of life levels [25].

Outcomes of patients with ACP
Treatment

The majority of patients used paracetamol (53.9%), and 23.5% used exercise as a post-episode mechanism
for self-management of their condition. Other studies have reported that commonly used drugs include
proton pump inhibitors, muscle relaxants (nitrates, calcium channel blockers), and pain modulators [27].

Limitations

This study had multiple limitations. This included inappropriate coding of hospital files leading to the
rejection of many patients and communication difficulties because of outdated patient phone numbers in
the files. Much of the data were based on recall and subjective responses, which carry a certain amount of
bias. One significant disadvantage of the study is that it did not include certain anthropometric chest
measurements, which have a substantial correlation with ACP [28].

Recommendations
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Patients presenting with non-cardiac chest pain should be evaluated using a test tool to diagnose the risk.
There is a need for a comprehensive plan across the country to manage psychosocial issues, particularly for
high-risk populations.

Conclusions
Atypical chest pain was common in middle-aged East Indian females who completed secondary education
and had poor socioeconomic status. A minority of patients were diabetic and hypertensive and had a poor
lifestyle. Most participants had psychological difficulties, including anxiety. Although ACP may be benign,
most patients experienced curtailment of social and leisure activities, and many suffered financial setbacks.
Most patients were treated with analgesics and lifestyle recommendations, such as exercise. Future studies
are needed to further explore the profiles of patients with ACP. Additional research on patients with ACP
utilizing diagnostic scales is required to determine whether there is a relationship between ACP and other
factors such as dietary practices, hormonal imbalances, traumatic experiences, eating disorders, and genetic
factors.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Mandreker Bahall, Sherece Kissoon, Samiha Islam, Sathyadeep Marajh, Naomi Bhola-
Singh, Mitra Maharaj, Aishwarya Maharaj, Fiyad Khan, Sarah Panchoo

Acquisition, analysis, or interpretation of data:  Mandreker Bahall, Sherece Kissoon, Samiha Islam,
Sathyadeep Marajh, Naomi Bhola-Singh, Mitra Maharaj, Aishwarya Maharaj, Fiyad Khan, Sarah Panchoo,
George Legall

Drafting of the manuscript:  Mandreker Bahall, Sherece Kissoon, Samiha Islam, Sathyadeep Marajh,
Naomi Bhola-Singh, Mitra Maharaj, Aishwarya Maharaj, Fiyad Khan, Sarah Panchoo, George Legall

Critical review of the manuscript for important intellectual content:  Mandreker Bahall

Supervision:  Mandreker Bahall

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Ethics Committee of the
University of the West Indies (UWI) and the Regional Health Authority (RHA) issued approval CREC-
SA.1855/11/2022. Animal subjects: All authors have confirmed that this study did not involve animal
subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors
declare the following: Payment/services info: All authors have declared that no financial support was
received from any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References
1. Aalam AA, Alsabban A, Pines JM: National trends in chest pain visits in US emergency departments (2006-

2016). Emerg Med J. 2020, 37:696-9. 10.1136/emermed-2020-210306
2. Spalding L, Reay E, Kelly C: Cause and outcome of atypical chest pain in patients admitted to hospital . J R

Soc Med. 2003, 96:122-5. 10.1258%2Fjrsm.96.3.122
3. Capewell S, McMurray J: “Chest pain—please admit”: is there an alternative?: a rapid cardiological

assessment service may prevent unnecessary admissions. BMJ. 2000, 320:951-2.
10.1136%2Fbmj.320.7240.951

4. Bahall M, Legall G, Sinanan R: Chest pain disposition practice in a developing country: comparison of a
conservative method to the HEART score method. Cardiol Cases Syst Rev. 2021, 3:31-41.

5. Eslick GD: Noncardiac chest pain: epidemiology, natural history, health care seeking, and quality of life .
Gastroenterol Clin North Am. 2004, 33:1-23. 10.1016/s0889-8553(03)00125-0

6. GAD-7 anxiety. (2023). Accessed: December 4, 2023: https://adaa.org/sites/default/files/GAD-7_Anxiety-
updated_0.pdf.

7. Measuring Loneliness Scale. (2004). Accessed: December 4, 2023:
https://static1.squarespace.com/static/5b855bd5cef372d1e9a8ef0e/t/5ccc5008b208fcd615da0870/1556893704715/Measuring+Lo...

8. Patient Health Questionnaire (PHQ-9) . (2005). Accessed: December 4, 2023:
https://med.stanford.edu/fastlab/research/imapp/msrs/_jcr_content/main/accordion/accordion_content3/download_25632429...

9. Cohen S: Perceived stress in a probability sample of the United States . The Social Psychology of Health.
Spacapan S, Oskamp S (ed): Sage Publications, Newbury Park, CA; 1988. 31-67.

10. Eslick GD, Jones MP, Talley NJ: Non-cardiac chest pain: prevalence, risk factors, impact and consulting: a
population-based study. Aliment Pharmacol Ther. 2003, 17:1115-24. 10.1046/j.1365-2036.2003.01557.x

11. Wong WM, Lam KF, Cheng C, et al.: Population based study of noncardiac chest pain in southern Chinese:
prevalence, psychosocial factors and health care utilization. World J Gastroenterol. 2004, 10:707-12.

2024 Bahall et al. Cureus 16(1): e53076. DOI 10.7759/cureus.53076 13 of 14

https://dx.doi.org/10.1136/emermed-2020-210306
https://dx.doi.org/10.1136/emermed-2020-210306
https://dx.doi.org/10.1258%2Fjrsm.96.3.122
https://dx.doi.org/10.1258%2Fjrsm.96.3.122
https://dx.doi.org/10.1136%2Fbmj.320.7240.951
https://dx.doi.org/10.1136%2Fbmj.320.7240.951
https://wrightacademia.org/articles/ccsr/ccsr-3-010.php?jid=ccsr
https://dx.doi.org/10.1016/s0889-8553(03)00125-0
https://dx.doi.org/10.1016/s0889-8553(03)00125-0
https://adaa.org/sites/default/files/GAD-7_Anxiety-updated_0.pdf
https://adaa.org/sites/default/files/GAD-7_Anxiety-updated_0.pdf
https://static1.squarespace.com/static/5b855bd5cef372d1e9a8ef0e/t/5ccc5008b208fcd615da0870/1556893704715/Measuring+Loneliness+Scale+SEOAT.pdf
https://static1.squarespace.com/static/5b855bd5cef372d1e9a8ef0e/t/5ccc5008b208fcd615da0870/1556893704715/Measuring+Loneliness+Scale+SEOAT.pdf
https://med.stanford.edu/fastlab/research/imapp/msrs/_jcr_content/main/accordion/accordion_content3/download_256324296/file.res/PHQ9 id date 08.03.pdf
https://med.stanford.edu/fastlab/research/imapp/msrs/_jcr_content/main/accordion/accordion_content3/download_256324296/file.res/PHQ9 id date 08.03.pdf
https://psycnet.apa.org/record/1988-98838-002
https://dx.doi.org/10.1046/j.1365-2036.2003.01557.x
https://dx.doi.org/10.1046/j.1365-2036.2003.01557.x
https://dx.doi.org/10.3748/wjg.v10.i5.707


10.3748/wjg.v10.i5.707
12. Lau G, Koh M, Kavsak PA, et al.: Clinical outcomes for chest pain patients discharged home from emergency

departments using high-sensitivity versus conventional cardiac troponin assays. Am Heart J. 2020, 221:84-
94. 10.1016/j.ahj.2019.12.007

13. Wilhelmsen L, Rosengren A, Hagman M, Lappas G: "Nonspecific" chest pain associated with high long-term
mortality: results from the primary prevention study in Göteborg, Sweden. Clin Cardiol. 1998, 21:477-82.
10.1002/clc.4960210706

14. Karlaftis A, Karamanolis G, Triantafyllou K, et al.: Clinical characteristics in patients with non-cardiac chest
pain could favor gastroesophageal reflux disease diagnosis. Ann Gastroenterol. 2013, 26:314-8.

15. McDevitt-Petrovic O, Kirby K, Shevlin M: The prevalence of non-cardiac chest pain (NCCP) using emergency
department (ED) data: a Northern Ireland based study. BMC Health Serv Res. 2017, 17:549. 10.1186/s12913-
017-2493-8

16. Wertli MM, Dangma TD, Müller SE, et al.: Non-cardiac chest pain patients in the emergency department: do
physicians have a plan how to diagnose and treat them? A retrospective study. PLoS One. 2019,
14:e0211615. 10.1371/journal.pone.0211615

17. Demiryoguran NS, Karcioglu O, Topacoglu H, et al.: Anxiety disorder in patients with non-specific chest
pain in the emergency setting. Emerg Med J. 2006, 23:99-102. 10.1136/emj.2005.025163

18. Fagring AJ, Kjellgren KI, Rosengren A, et al.: Depression, anxiety, stress, social interaction and health-
related quality of life in men and women with unexplained chest pain. BMC Public Health. 2008, 8:165.
10.1186/1471-2458-8-165

19. Lin Q, Bonkano O, Wu K, Liu Q, Ali Ibrahim T, Liu L: The value of Chinese Version GAD-7 and PHQ-9 to
screen anxiety and depression in Chinese outpatients with atypical chest pain. Ther Clin Risk Manag. 2021,
17:423-31. 10.2147/TCRM.S305623

20. Valtorta NK, Kanaan M, Gilbody S, et al.: Loneliness and social isolation as risk factors for coronary heart
disease and stroke: systematic review and meta-analysis of longitudinal observational studies. Heart. 2016,
102:1009-16. 10.1136/heartjnl-2015-308790

21. Paul E, Bu F, Fancourt D: Loneliness and risk for cardiovascular disease: mechanisms and future directions .
Curr Cardiol Rep. 2021, 23:68. 10.1007/s11886-021-01495-2

22. Kim Y, Soffler M, Paradise S, Jelani QU, Dziura J, Sinha R, Safdar B: Depression is associated with recurrent
chest pain with or without coronary artery disease: a prospective cohort study in the emergency
department. Am Heart J. 2017, 191:47-54. 10.1016/j.ahj.2017.06.003

23. Jerlock M: Patients With Unexplained Chest Pain: Pain Experience, Stress, Coping and Health-Related
Quality of Life. Institute of Health and Care Sciences, Göteborg University, Sweden; 2007.

24. Eslick GD, Talley NJ: Non-cardiac chest pain: predictors of health care seeking, the types of health care
professional consulted, work absenteeism and interruption of daily activities. Aliment Pharmacol Ther.
2004, 20:909-15. 10.1111/j.1365-2036.2004.02175.x

25. Eslick GD, Coulshed DS, Talley NJ: Review article: the burden of illness of non-cardiac chest pain . Aliment
Pharmacol Ther. 2002, 16:1217-23. 10.1046/j.1365-2036.2002.01296.x

26. Mourad G, Alwin J, Jaarsma T, et al.: The associations between psychological distress and health-related
quality of life in patients with non-cardiac chest pain. Health Qual Life Outcomes. 2020, 18:68.
10.1186%2Fs12955-020-01297-0

27. Schey R, Villarreal A, Fass R: Noncardiac chest pain: current treatment . Gastroenterol Hepatol. 2007, 3:255-
62.

28. Sonaglioni A, Rigamonti E, Nicolosi GL, Lombardo M: Appropriate use criteria implementation with
modified Haller index for predicting stress echocardiographic results and outcome in a population of
patients with suspected coronary artery disease. Int J Cardiovasc Imaging. 2021, 37:2917-30.
10.1007/s10554-021-02274-4

2024 Bahall et al. Cureus 16(1): e53076. DOI 10.7759/cureus.53076 14 of 14

https://dx.doi.org/10.3748/wjg.v10.i5.707
https://dx.doi.org/10.1016/j.ahj.2019.12.007
https://dx.doi.org/10.1016/j.ahj.2019.12.007
https://dx.doi.org/10.1002/clc.4960210706
https://dx.doi.org/10.1002/clc.4960210706
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3959479/#:~:text=Our study showed that in,could imply diagnosis of GERD.
https://dx.doi.org/10.1186/s12913-017-2493-8
https://dx.doi.org/10.1186/s12913-017-2493-8
https://dx.doi.org/10.1371/journal.pone.0211615
https://dx.doi.org/10.1371/journal.pone.0211615
https://dx.doi.org/10.1136/emj.2005.025163
https://dx.doi.org/10.1136/emj.2005.025163
https://dx.doi.org/10.1186/1471-2458-8-165
https://dx.doi.org/10.1186/1471-2458-8-165
https://dx.doi.org/10.2147/TCRM.S305623
https://dx.doi.org/10.2147/TCRM.S305623
https://dx.doi.org/10.1136/heartjnl-2015-308790
https://dx.doi.org/10.1136/heartjnl-2015-308790
https://dx.doi.org/10.1007/s11886-021-01495-2
https://dx.doi.org/10.1007/s11886-021-01495-2
https://dx.doi.org/10.1016/j.ahj.2017.06.003
https://dx.doi.org/10.1016/j.ahj.2017.06.003
https://gupea.ub.gu.se/bitstream/handle/2077/7364/ramber%C3%A4ttelse 20070925.pdf?sequence=1&isAllowed=y
https://dx.doi.org/10.1111/j.1365-2036.2004.02175.x
https://dx.doi.org/10.1111/j.1365-2036.2004.02175.x
https://dx.doi.org/10.1046/j.1365-2036.2002.01296.x
https://dx.doi.org/10.1046/j.1365-2036.2002.01296.x
https://dx.doi.org/10.1186%2Fs12955-020-01297-0
https://dx.doi.org/10.1186%2Fs12955-020-01297-0
https://pubmed.ncbi.nlm.nih.gov/21960837/
https://dx.doi.org/10.1007/s10554-021-02274-4
https://dx.doi.org/10.1007/s10554-021-02274-4

	Patients With Atypical Chest Pain: Epidemiology and Reported Consequences
	Abstract
	Introduction
	Materials And Methods
	FIGURE 1: Sample selection and participants.

	Results
	Characteristics of patients with ACP
	TABLE 1: Frequency and percentage distribution.
	FIGURE 2: Participant age group distribution.
	FIGURE 3: Household composition of participants.
	FIGURE 4: Specific diet and exercise habits of participants.
	TABLE 2: Instrument reliability and internal consistency.
	TABLE 3: Correlation coefficients (with p-values).
	TABLE 4: Selected summary statistics: attribute scores.
	TABLE 5: P-values for analysis of variance (ANOVA).
	FIGURE 5: Percentage distribution of levels of anxiety (GAD-7).
	FIGURE 6: Percentage distribution of levels of depression (PHQ-9).
	FIGURE 7: Percentage distribution of levels of stress (PSS-10).

	Consequences of patients with ACP
	FIGURE 8: Self-reported psycho-social consequences of ACP.
	FIGURE 9: Social consequences of ACP.
	TABLE 6: Predictors of reduced socialization.
	TABLE 7: Associations with financial consequences.
	TABLE 8: Predictors of financial consequences.
	FIGURE 10: Reported consequences of chest pain episode.

	Outcomes of patients with ACP
	FIGURE 11: Treatments for ACP.


	Discussion
	Characteristics of patients with ACP
	Consequences of patients with ACP
	Outcomes of patients with ACP
	Recommendations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


