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Background: Atypical symptoms often occur in elderly patients due to impaired homeostasis associated with age-related physiological changes and multiple pathologies. These atypical symptoms
make diagnosis difficult and may partially increase morbidity and mortality. This study aimed to
determine the incidence of atypical clinical presentation and to identify the effects of age and
comorbidities on illness presentation in the elderly. Methods: Medical charts of 6,057 elderly patients
(≥60 years) with pneumonia or coronary artery disease (CAD) admitted to 4 university hospitals
were retrospectively reviewed. Determinants of atypical symptom presentation was evaluated
using logistic regression analysis. The definition of atypical presentation was adapted from a
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previous study on atypical symptoms of pneumonia and CAD. Results: Among the 6,057 participants,
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4,773 (78.8%) and 1,284 (21.2%) presented with typical and atypical symptoms, respectively. Among
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the participants, 24.8% CAD and 18.8% pneumonia patients had atypical presentations. Logistic
regression analysis showed that factors associated with atypical presentation in CAD patients
were age (≥85 years; odds ratio [OR], 2.7; 95% confidence interval [CI], 1.81-4.03), higher pulse
rate (OR, 1.01; 95% CI, 1.00-1.01), and number of comorbidities ≥4 (OR, 1.62; 95% CI, 1.13-2.32).
In pneumonia patients, age (≥85 years; OR, 2.22; 95% CI, 1.49-3.31), body mass index (OR, 0.97;
95% CI, 0.94-0.99), and 1 comorbidity (OR, 1.53; 95% CI, 1.01-2.36) were statistically significant
factors that increased atypical presentation. Conclusion: This study suggested that older patients
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Revised: October 26, 2017 frequently present atypical geriatric syndrome with acute illness, and age and comorbidity are
Accepted: October 26, 2017 statistically significant factors associated with atypical symptoms in CAD or pneumonia patients.
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INTRODUCTION
The world’s population is continuously aging as the average
lifespan increases. According to recent statistical data, the
elderly population is expected to approximately 1.6 billion
people worldwide in 2050. Korea has especially the fastest
aging population worldwide. Therefore, a more comprehensive and meticulous approach to improve healthy life expectancy of older patients vulnerable to multiple chronic disorders
should be implemented.
Many elderly persons have simultaneously occurring chronic degenerative disorders. Because of these characteristics
of geriatric disorders, typical symptoms of illnesses are often
absent in elderly patients, and they often present with atypical
symptoms such as confusion, fall, general weakness, malaise,
incontinence, and immobility, commonly known as “geriatric

syndrome”1-5). Previous studies have reported atypical illness
6-11)
presentation associated with aging . These symptoms are
more common in frail older persons and can be markers of
frailty in elderly people12). Some older patients may present
with minimal symptoms that are disproportionate to the severity of their illness, and others may complain symptoms
related to an organ system but far from the primarily affected
organ13). According to several studies, atypical presentations
were found in approximately 20% of elderly patients in the
Emergency Department (ED), and only 20%-30% of geriatric
patients with infection presented with fever at the ED14,15).
This ambiguous presentation of symptoms results in difficult
diagnosis of pneumonia or myocardial infarction as well as
exacerbations of chronic diseases, such as depression9). Timely
recognition of atypical symptoms of acute disease states
can help avoid diagnostic errors and delayed treatments.
Five common diseases with atypical presentations in older
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patients may include infectious disease, cardiovascular dis16)
ease, acute abdomen, hyperthyroidism, and depression .
In this study, we assessed the incidence of atypical symptoms
in patients with pneumonia and cardiovascular diseases and
examined whether nonspecific symptoms in the elderly increase with age and whether the number of underlying diseases is associated with the presentation of atypical symptoms.

shoulder, and neck.
If patients presented any of the typical symptoms, they
were included in the typical symptom group. If the chief
complaint was atypical, but accompanied with other symptoms included in the typical symptoms, the patient was included in the atypical group.

3. Statistical Analysis

MATERIALS AND METHODS
1. Participants
The study was conducted at 4 university hospitals in Korea
between January 2014 and December 2016. We retrospectively reviewed the medical records of all patients aged ≥60
years diagnosed with coronary artery disease (CAD) or pneumonia and admitted to the Departments of Family Medicine
and Internal Medicine during the study period. Main symptoms
were assessed on the first day of hospitalization, such as
vital signs and laboratory results, and data on underlying
diseases were identified in the discharge records. Myocardial
infarction and angina were classified as CAD. The Korean
Standard Classification Version 6 was used as a standardized
format for the discharge diagnostic code (angina, I201-I29;
myocardial infarction, I210-I219; pneumonia, J120-J189, J851).
During the study period, 10,680 cases were found in the
4 hospital’s medical records. Cases with missing or inadequate
information on symptom presentation were excluded. Patients
who were hospitalized for chemotherapy or a scheduled cardiac procedure were also excluded. For patients hospitalized
several times during the study period, all visits were included.
After excluding 4,623 cases, a total 6,057 were included in
this study. The protocol of this study was approved by the
Institutional Review Board of the Hallym University Dongtan
Sacred Heart Hospital (approval number: 2017-04-201-001).

2. Definition of Atypical Symptoms
The participants were divided into 2 groups based on their
chief complaints: typical and atypical symptom. The dominant
symptom was assumed to be presented as the chief complaint
and included with other accompanying symptoms on the
admission record.
According to a previous study, atypical presentation was
defined as the lack of typical symptoms expected for a final
diagnosis or unusual symptoms unrelated to the final diagnosis17).
Similar to the previous study2), typical symptoms in pneumonia were fever/chill, cough, sputum, rhinorrhea, sore throat, dyspnea, and chest pain. Based on the study by Then
et al.18), the typical symptoms of CAD were chest pain/discomfort/tightness, epigastric pain, and radiating pain to the arm,

To estimate the age and comorbidity effects, both groups
were further stratified into four age groups (<65 years, 65-74
years, 75-84 years, and ≥85 years). Based on the associations
between symptom presentation and age, a number of comorbidities were also explored using the correlation analysis.
The t-test was used to compare the differences in body mass
index (BMI), vital signs, and laboratory tests (hemoglobin,
cholesterol, protein, and albumin) between the 2 symptom
groups. A logistic regression model was developed using
variables with p-values <0.05 in the univariate analysis, which
was considered a statistically significant difference between
the groups. All analyses were conducted using IBM SPSS
Statistics ver. 24.0 (IBM Co., Armonk, NY, USA).

RESULTS
Table 1 shows the demographic data of all 6,057 patients.
A total of 4,773 (78.8%) and 1,284 patients (21.2%) presented
with typical and atypical symptoms, respectively. Among the
participants, 24.8% of CAD and 18.8% pneumonia patients
had atypical presentations. Both CAD and pneumonia patients
presenting atypical symptoms were older than the typical
symptom group. Based on the correlation test, Pearson correlation coefficients in CAD patients are 0.18 (age) and 0.17
(number of comorbidity), whereas those in pneumonia patients are 0.14 (age) and 0.02 (number of comorbidity). Age,
sex, pulse, diabetes mellitus (DM), and the number of comorbidities affected the presentation of atypical symptoms in
CAD. In pneumonia patients, age and BMI were statistically
significant factors associated with atypical symptoms.
Table 2 shows the dominant atypical symptoms. Dyspnea
(50.2%), general weakness (9.8%), dizziness (9.2%), syncope
(6.3%), mental changes (4.5%), and nausea (2.0%) were observed in CAD patients, while general weakness (27.3%),
mental changes (25.4%), poor oral intake (6.5%), hemoptysis
(5.7%), and myalgia (4.4%) were observed in pneumonia
patients.
Table 3 shows the adjusted logistic regression model developed using variables with p-values of <0.05. We included
possible factors and comorbidities in the logistic regression
model, although the p-value was not significant in pneumonia. Determinants associated with atypical symptom presentation in CAD patients were age (65-74, 75-84, ≥85 years),

AGMR 21(4) December 2017 159

Yu Jin Jung, et al.

Table 1. Baseline characteristic of patients based on symptom presentation
CAD (n=2,427)
Pneumonia (n=3,630)
Variable
Typical
Atypical
p-value
Typical
Atypical
p-value
No. of patients
1,826 (75.2)
601 (24.8)
2,947 (81.2)
683 (18.8)
Age (yr)
72.3±7.8
75.6±8.1
0.001*
76.5±8.7
78.6±8.4
0.001*
<65
381 (85.8)
63 (14.2)
318 (87.6)
44 (12.4)
65–74
741 (79.3)
194 (20.7)
906 (84.8)
160 (15.2)
75–84
562 (67.6)
269 (32.4)
1,170 (78.6)
317 (21.4)
≥85
142 (7.8)
75 (34.6)
553 (77.2)
162 (22.8)
Sex
0.001*
0.482
Female
953 (52.2)
268 (44.6)
1,615 (54.8)
364 (53.3)
Male
873 (47.8)
333 (55.4)
1,332 (45.2)
319 (46.7)
2
BMI (kg/m )
24.6±3.4
24.6±4.0
0.971
22.4±4.1
21.7±3.9
<0.001*
SBP (mmHg)
133.5±30.4
132.9±46.8
0.760
134.1±28.4
134.9±22.1
0.390
DBP (mmHg)
81.2±32.7
80.4±31.6
0.966
80.9±21.9
81.3±13.4
0.586
Pulse (/min)
81.0±16.6
85.02±35.3
<0.001*
134.1±28.4
134.9±22.1
0.541
Hb (g/dL)
12.1±1.7
12.0±1.8
0.113
11.4±1.8
11.2±1.9
0.080
Cholesterol (mg/dL)
139.9±43.2
137.6±41.2
0.270
120.7±42.1
122.1±45.5
0.457
Albumin (g/dL)
3.7±0.6
3.6±0.6
0.380
3.3±0.6
3.2±0.5
0.530
Protein (g/dL)
6.5±0.8
6.4±0.9
0.166
6.4±1.2
6.4±1.4
0.380
No. of comorbidity
3.1±2.5
4.1±2.8
<0.00l*
4.0±3.1
4.3±3.2
0.457
0
163 (76.9)
49 (23.1)
251 (86.0)
41 (14.0)
1
348 (83.9)
67 (16.1)
409 (79.4)
106 (20.6)
2
406 (81.2)
94 (18.8)
463 (82.7)
97 (17.3)
3
325 (83.3)
65 (16.7)
422 (79.6)
108 (20.4)
≥4
584 (64.2)
326 (35.8)
1,402 (80.9)
331 (19.1)
DM
391 (21.4)
168 (27.0)
0.001*
644 (21.9)
169 (24.7)
0.100
Dyslipidemia
110 (6.0)
37 (6.2)
0.900
175 (5.9)
42 (6.1)
0.828
Cancer
3,993 (21.5)
141 (23.5)
0.323
697 (23.7)
177 (25.9)
0.213
Dementia
59 (3.2)
17 (2.8)
0.618
125 (4.2)
30 (4.4)
0.855
Stroke
29 (1.6)
12 (2.0)
0.500
43 (1.5)
16 (2.3)
0.103
Values are presented as number (%) or mean±standard deviation.
CAD, coronary artery disease; BMI, body mass index; SBP, systolicc blood pressure; DBP, diastolic blood pressure; Hb, hemoglobin;
DM, diabetes mellitus.
*p-values obtained by correlation test, Student t-test.

pulse, and comorbidities of ≥4. Less than three comorbidities
tended to decrease the presentation of atypical symptoms
in CAD patients. Age (75-84, ≥85 years), BMI, and the presence of one comorbidity were statistically significant factors
that increased the likelihood of atypical presentation in
pneumonia.

DISCUSSION
In this study, the rates and types of atypical symptom
observed were similar to those in previous studies. Our study
is the first to evaluate the effects of the number of comorbidities. Elderly patients often present with several comorbidities, which increases the likelihood of adverse drug reactions to multidrug administration and induces more complex
160 www.e-agmr.org

problems than basic functional deterioration due to aging.
In this regard, we examined the effects of multiple comorbidities on symptoms and the relationship between some underlying diseases and atypical symptoms.
Treatment of the altered expressions of illness and formulation of health policy in the oldest elderly — in severity,
presentation, and perception — are clinically challenging19).
Previous studies have shown that when classic ischemic precordial pain is present, elderly patients with myocardial infarction are less likely to complain of pain20,21) and have
asymptomatic symptom ratios ranging from 4.7% to 33%
with poorer clinical outcomes17,22-24). Dyspnea, nausea, vomiting, cough, palpitations, and anxiety have been reported.
In most studies, dyspnea is the most common among the
atypical symptoms, accounting for 26%-49% of all cases9,25).
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Table 2. Prevalences of atypical symptoms according to diseases
Coronary artery disease
No. (%)
Dyspnea
302 (50.2)
General weakness
59 (9.8)
Dizziness
55 (9.2)
Syncope
38 (6.3)
Mental change
27 (4.5)
Nausea
12 (2)
Abdominal pain
11 (1.8)
Headache
9 (1.5)
Palpitation
9 (1.5)
Back pain
8 (1.3)
Myalgia
8 (1.3)
Edema
6 (1)
Poor oral intake
6 (1)
Vomiting
6 (1)
Leg edema
5 (0.8)
Pneumonia
General weakness
188 (27.3)
Mental change
Poor oral intake
Dizziness
Hemoptysis
Myalgia
Syncope
Abdominal pain
Vomiting
Nausea
Headache
Back pain
Febrile sense
Anorexia
Oliguria

175 (25.4)
45 (6.5)
40 (5.8)
39 (5.7)
30 (4.4)
26 (3.8)
20 (2.9)
17 (2.5)
16 (2.3)
13 (1.9)
9 (1.3)
8 (1.2)
5 (0.7)
4 (0.6)

Values are based on chief complaint on medical record.

Age is a well-known risk factor for CAD, with 30% of acute
myocardial infarction occurring in patients aged ≥75 years
and >60% of patients hospitalized for unstable angina who
are ≥65 years26). In a previous study of acute coronary syndrome (ACS), patients with atypical symptoms (atypical pain
or dyspnea) were older and had more cardiovascular risk
factors than those with typical chest pain25).
A study of both ACS-suspected and ACS-diagnosed inpatients demonstrated similar prevalence and showed a statistically significant increase in atypical symptoms for 3 age
groups (18-64, 65-74, ≥75 years). DM and dementia are often
associated with atypical symptoms for CAD25-27). DM has been
considered the biggest factor related to atypical symptom
of CAD, whereas several studies found no such association27-30).
In patients with diabetes, atypical symptoms such as dyspnea,

Table 3. Multiple logistic regression analysis on the relationship
between determinants and symptom presentation
Variable
OR (95% CI)
p-value
CAD
Age (yr)
<65
1
65–74
1.47 (1.07–2.02)
0.017*
75–84
2.57 (1.88–3.51)
0.001*
≥85
2.7 (1.81–4.03)
0.001*
Sex
Male
1
Female
0.88 (0.72–1.07)
0.196
Pulse
1.01 (1.00–1.01)
0.023*
Comorbidity
DM (-)
1
DM (+)
1.18 (0.94–1.48)
0.154
No. of comorbidity
0
1
0.62 (0.41–0.95)
0.033*
2
0.75 (0.50–1.11)
0.144
3
0.6 (0.39–0.92)
0.020*
4
1.62 (1.13–2.32)
0.009*
Pneumonia
2
0.97 (0.94–0.99)
0.005*
BMI (kg/m )
Age (yr)
<65
1
65–74
1.24 (0.83–1.84)
0.291
75–84
1.79 (1.23–2.61)
0.002*
≥85
2.22 (1.49–3.31)
<0.001*
No. of comorbidity
0
1
1
1.53 (1.01–2.36)
0.051*
2
1.15 (0.75–1.78)
0.521
3
1.34 (0.87–2.06)
0.187
4
1.3 (0.88–1.91)
0.194
Multivariate analysis was performed using the forward stepwise
variable selection procedure. The p-value of the Hosmer-Lemeshow
goodness-of-fit test for final logistic regression model: coronary
artery disease, 0.114, pneumonia, 0.959.
OR, odds ratio; CI, confidence interval; CAD, coronary artery
disease; DM, diabetes mellitus; BMI, body mass index.
*p-values obtained by multivariate logistic regression analyses.

confusion, nausea, and fatigue may be the presenting complaint in approximately 40% of acute myocardial infarction31,32).
Many studies have reported a correlation in diabetes patients
between silent ischemia and the presence of either parasympathetic cardiac or peripheral sympathetic autonomic neuropathy29). According to Zellweger et al.33,34), diabetes patients
represented 50% of the atypical presentation group, and
this subset of the population was associated with higher mor-
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tality rates, particularly when dyspnea was the principal presentation. However, this study showed that DM did not affect
the presentation of atypical symptoms when adjusted logistic
regression was applied to other variables, such as age and
sex. Our data lacked information on autonomic neuropathy;
therefore, further investigation on the effects of DM is needed.
In the present study, we did not study the treatment and
complications of CAD. Previous studies have shown that patients without chest pain were more likely to have a history
of hypertension, DM, or heart failure13,17). If their symptoms
were atypical, patients with STEMI were less likely to receive
β-blocker, aspirin, fibrinolysis, or primary percutaneous coronary intervention. In addition, hospital complications of heart
failure, arrhythmias, and renal failure were common in patients with atypical presentation.
Regardless of the type of comorbidity, four or more comorbidities increased the likelihood of atypical symptom presentation by 1.6 times compared with CAD patients without
underlying diseases. In patients with less than 3 comorbidities,
atypical symptoms were fewer; however, the exact reason
for this decrease could be identified.
Aging neurons may decrease the peripheral sensitivity,
causing reduced pain sensation2). Additionally, atypical symptoms result from a combination of age-related physiological
changes and chronic diseases.
Many review articles on patients with pneunomia include
limited research on the relationship between nonspecific
symptoms and age, and few studies have compared atypical
symptoms for different age groups. Limpawattanaa et al.15)
analyzed the prevalence and risk factors of atypical presentation for various infectious diseases in patients aged
≥65 years who visited the ED. Thirty-five percent of patients
with infectious diseases presented atypical symptoms, and
pneumonia was the most common (30%). Urinary tract infections, cancer, dementia, and pulse rate were identified as
risk factors; however, their association with the number of
underlying diseases was not studied. With regard to the number of medications, the difference was insignificant between
the 2 groups. Atypical presentation and the number of medications were not associated. Wester et al.4) evaluated patients
with bacteremia caused by Escherichia coli and Streptococcus
pneumoniae divided into 3 age groups. This study reported
that the 2 oldest age groups (≥65 and ≥85 years) more frequently presented with atypical symptoms and had comorbid
illnesses compared with the median and interquartile ranges.
However, our study showed that age and the number of comorbidities affect the prevalence of atypical symptoms.
In the previously mentioned study, we examined whether
each of the 10 common underlying diseases was related to
atypical symptom presentation of the elderly. As a result,
2 diseases, i.e., cancer and dementia, showed a significant
increased atypical symptoms14,15). In this study, factors on 5
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specific diseases (DM, dyslipidemia, cancer, dementia, and
stroke) were insignificant. In addition, compared to the type
of disease, comorbidities had an increased atypical symptom
presentation by interacting with each other. However, in
pneumonia patients, only one comorbidity showed significant
results, and unlike our expectation, comorbidity is not an
interaction but a specific disease that may be a significant
factor. Future research involving a larger number of underlying diseases is needed.
In older patients, the lack of a febrile response to infection
may be due to problems with maintaining body temperature,
immune system dysfunction especially in cell-mediated immunity, hypothalamus’ diminished sensitivity to pyrogens, or
failure to produce and conserve body heat3,13). With increasing age, organ systems lose their ability to compensate for
challenges to normal homeostasis induced by injuries to other
organs. Additionally, atypical presentations may be the endproduct of idiosyncratic, complex interactions between cognitive and functional impairment, multiple comorbidities, and
communication problems with acute illness or an exacerbation of a chronic disease in facing age-related physiological
changes13,14).
As a retrospective study, one of its major limitations is
that information related to atypical symptoms was extracted
from only chief complaints in medical records; hence, researchers should perform a second-hand interpretation.
However, the nature of data was almost invariably well documented in the medical charts. Therefore, misinterpretations
were unlikely. Another limitation is that we were unable to
examine the role of other factors, such as alcohol consumption, smoking, lifestyle, education, socioeconomic status, religiousness, or other medications.
In patients aged ≥75 years, atypical presentation is common and should be anticipated. The absence of typical symptoms may delay diagnosis and increase morbidity and mortality. Thus, physicians should be cautious when dealing with
vague symptoms in CAD patients aged ≥65 years or those
with comorbidity, as well as in pneumonia patients aged ≥75
years and those with comorbidity. Additionally, clinicians
should educate elderly patients not to underestimate mild
symptoms or unpleasant sensations.
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