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Population aging is a global issue, but is estimated to be more rapid and dramatic in Asian countries. In the past, allergy might 
have been a minor concern in the elderly (usually defined as ≥65 years). However, recent series of epidemiologic studies indicate 
that allergic diseases are more prevalent than expected in the aged population. Furthermore, they pose significant impact on 
quality of life and socioeconomic costs. The burden may also increase in the elderly, due to frequent comorbidities and treatment-
related complications. The Korean Longitudinal Study on Health and Aging (KLoSHA) cohort study is one of major research projects 
on the epidemiology of common geriatric disease conditions in Korea. In this review, we summarized the baseline findings on the 
prevalence, risk factors, comorbidities and impact of geriatric respiratory allergic conditions in the phase I KLoSHA cohort study.  
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INTRODUCTION

Population aging is an emerging issue in every part 
of the world. Recent series of reports from the National 
Institute on Aging, U.S. Census Bureau have already indicated 
unprecedented rate of aging [1]. According to the World 
Population Prospects 2017 Revision data (https://esa.un.org/
unpd/wpp/), Eastern Asia is aging more rapidly amongst 

continents and is estimated to be at the top in 2050s (Fig. 1A). 
Particularly, the rise is expected to be more dramatic in a few 
Asia-Pacific countries like Korea, Singapore, or Thailand (Fig. 1B). 

In the past, allergy had been a minor health concern in the 
elderly, unlike in children. However, recent epidemiological 
studies revealed that allergic diseases are considerably prevalent 
in the aged population [2-7]. Although most allergic diseases 
may not directly cause mortality, they pose considerable 
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impact on quality of life and considerable burden to the society 
[8-10]. The burden is aggravated by comorbidities and treatment-
related side effects, which are frequent in the elderly subjects [7]. 
Thus, considering the rapid trend of population aging, there is a 
clear and urgent need for further research focused on this old but 
new problem. 

KOREAN LONGITUDINAL STUDY ON HEALTH 
AND AGING 

Korea is one of the most rapidly aging countries in the 
world. The ratio of elderly (≥65 years) per younger (15–64 
years) population, termed as old-age dependency ratio, may 
exceed 50% within just 2 decades (Fig. 1B). However, until 
recently, there has been very scanty data available regarding the 
epidemiology of allergic conditions in Korean elderly persons. 
The Korean Longitudinal Study on Health and Aging (KLoSHA) 
cohort study is one of major research projects to examine the 
epidemiology of common geriatric disease conditions in Korea.  
It is a population-based prospective cohort study of Korean 
elderly subjects, based on a single large urban city, Seongnam, 
in a metropolitan area. A total of 1,000 elderly participants were 
recruited from the urban community, using random sampling 

methods to represent the community population. The KLoSHA 
was designed as a comprehensive multidisciplinary study, thus 
allowing interdisciplinary collaboration, and included protocols 
for assessing atopy, asthma, rhinitis, and cough (Table 1) [11]. 

The cohort study has following aims in general: (1) to estimate 
the prevalence, incidence and progression of common geriatric 
diseases, (2) to determine risk factors for common geriatric 
diseases and to develop possible preventive strategies, (3) to 
investigate the impact of common geriatric diseases on the 
quality of life and general health status, (4) to evaluate the levels 
of health and functional status of the Korean elderly and to track 
the changes in these characteristics over time, and (5) to establish 
a uniform database for subsequent studies, and to plan and 
evaluate interventions [11].

The baseline phase I and subsequent phase II surveys were 
completed in 2005–2006 and in 2011, respectively. In phase I 
survey, atopic sensitization and allergic respiratory conditions 
were assessed for the prevalence, risk factors, and relationships 
with comorbidities and quality of life. In this review, we 
summarized main findings from the phase I survey.

Fig. 1. Trends and prospects of old-age dependency ratio (ratio of population aged ≥65 years per 100 population aged 15–64). (A) Comparison by 
continents. (B) Comparison by countries. Custom data were acquired from World Population Prospects 2017, Population Division, ©(2017) United 
Nations ([cited 2017 Oct 16]. Available from: https://esa.un.org/unpd/wpp/DataQuery/). Reprinted with the permission of the United Nations. 
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ASTHMA-OBESITY RELATIONSHIPS IN THE 
ELDERLY

Asthma is a complex condition particularly in the elderly, 
involving multiple risk factors and mechanisms [12]. However, 
in terms of prevalence and burden, asthma is already major 
chronic disease in the elderly [12-16]. Recent series of surveys and 
literature reviews indicated that prevalence of asthma is higher 
in the elderly than previously thought [7, 12-16]. Of note, asthma 

prevalence frequently increased with aging in Asian older adult 
populations (termed as “second peak” in asthma prevalence) [17]; 
these findings warrant longitudinal investigation to determine 
whether it indicates the incidence of “late-onset asthma” in 
adults. In cross-sectional studies, risk factors like smoking, 
occupation, rhinitis/rhinosinusitis, obesity, or IgE sensitization to 
Staphylococcus aureus enterotoxins were suggested [7, 17]. 

Prevalence of atopy, which is a traditional risk factor for asthma 
in children, has been variably reported in studies of elderly 
asthma patients, but its impact on asthma activity and severity 
seems much less than in younger patients [7, 18]. In the KLoSHA 
cohort, atopy was found only in 23.7% of patients with current 
asthma (defined as positive responses to both ever asthma and 
current wheeze in the questionnaire survey), which was not 
significantly different from that in nonasthmatic controls (17.4%, p 
= 0.11) [19]. 

Recent epidemiological evidence suggested considerable 
relationships between asthma and obesity as overall, but not 
specifically in the elderly [20]. Aging is frequently associated 
with increased abdominal fat mass and reduced appendicular 
skeletal muscle mass, termed as sarcopenic obesity. It leads to 
deterioration in physical functions but also metabolic impairment 
[21]. Thus, asthma-obesity relationship is supposed to be more 
complex in the elderly (Fig. 2). We analysed the associations 
between asthma and obesity and/or sarcopenia,  using 
conventional anthropometric indices like body mass index (BMI) 
and waist circumference (WC) but also computed tomography 
(CT)-measured abdominal visceral and subcutaneous fat areas 
and dual energy X-ray absorptiometry-measured regional fat and 
fat-free mass [19]. Current asthma was significantly associated 

Subcutaneous ?
Visceral ?

In�ammatory ?

Altered innate
and adaptive
immune response

Airway

Adipose tissueMuscle mass
Sarcopenia

Mechanical ?

Fig. 2. Postulated relationships between asthma, obesity, and sarcopenia 
in the elderly.

Table 1. Survey items included in the Korean Longitudinal Study on Health 
and Aging 

Health status
Demographic data, general health status and medical history

Quality of life

Social activity and support

Dietary history and weight

Physical activity

Balance and gait

Vision

Hearing

Activities of daily living

Alcohol

Smoking

Blood and urine test

Chest X-ray

Pulmonary function test

Abdomen fat computed tomography

Dual energy X-ray absorptiometry

Disease conditions
Dementia and cognitive disorders

Depression

Sleep disorders

Alcohol use disorders

Cerebrovascular disorders

Movement disorders

Cardiovascular disorders

Musculoskeletal disorders

Urological disorders

Eye disorders

Metabolic disorders

Allergic disorders 

Modified from Park et al.  Psychiatr Investig 2007;4:84-95 [11].
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with BMI (highest vs. lowest quartile; odds ratio [OR], 4.51; 95% 
confidence interval [CI], 2.01–10.13; p < 0.001) and WC (high vs. 
low [cutoff values: 87 cm in men and 85 cm in women] [22]; OR, 
1.92; 95% CI, 1.05–3.52; p = 0.035). Interestingly, current asthma 
had significant relationships with reduced appendicular fat-free 
mass in elderly subjects ≥25.0 kg/m2, suggesting possible roles 
of sarcopenic obesity in geriatric asthma. In a recent study of 
2,000 elderly subjects in Colombia, sarcopenia was twice more 
prevalent in asthma-chronic obstructive pulmonary disease 
patients than controls (11.2% vs. 6.5%, p = 0.004) [23].

In abdomen CT, subcutaneous fat area, but not visceral fat 
area, was significantly related with current asthma [19]. This 
finding was rather unexpected, as a major pathophysiological 
link was supposed to be systemic inflammatory responses to 
adipokine secretion from visceral fat tissues [24]. Similarly to 
our findings [19], another study of 3,205 Korean adult subjects 
recruited from a health check-up center found that subcutaneous 
abdominal fat amount had significant associations with airway 
hyperresponsiveness to methacholine [25]. However, in a recent 
population-based study of 6,178 children in the Netherlands, 
subcutaneous fat mass (measured by abdominal ultrasound) was 
not significantly associated with any of asthma-related outcomes 
including airway resistance, fractional exhaled nitric oxide 
(FeNO), wheezing and asthma. Rather, preperitoneal fat mass had 
significant relationships with FeNO levels [26]. As the distribution 
of BMI is considerably different between Asian and Western 
populations (i.e., a mean BMI in Korean adult population is just 
around 23–24 kg/m2) [19], these discrepancies warrant further 
longitudinal investigation and validation in different ethnic and/
or age groups to determine exact effects of abdominal obesity 
on asthma. 

RHINITIS IN THE ELDERLY

Rhinitis is often considered as a trivial problem in the elderly, 
but it is highly prevalent and significantly associated with 
impairment in quality of life [27, 28]. In the KLoSHA cohort 
population, the prevalence of current rhinitis was 25.6% and 
only decreased after age of 90 years. In the short-form 36 (SF-
36) questionnaire, current rhinitis was independently related to 
a decrease in quality of life, particularly in the physical aspects 
[27]. Atopy was found only in 18.8% of subjects with current 
rhinitis, and was not significantly associated with rhinitis as 

overall [27]. Among rhinitis-related symptoms, however, atopy 
was related with nasal itch (OR, 1.84; 95% CI, 1.04–3.25; p = 0.035) 
and rhinorrhoea (OR, 1.53; 95% CI, 1.02–2.29; p = 0.039), but not 
significantly with sneeze or nasal obstruction [27]. Of note, 
despite its mostly nonatopic nature, rhinitis was significantly 
associated with asthma [27]. 

Similar findings were observed in a nationwide survey in 
Portugal (prevalence of current rhinitis: 29.8%; 95% CI, 28.4%–
31.3%) [28]. Also, a strong relationship between asthma and 
rhinitis was found (OR, 13.86; 95% CI, 10.66–18.02), and their 
associations became stronger with persistence and increasing 
severity of rhinitis [6]. However, atopic sensitization was not 
assessed in the Portuguese survey [28]. Thus, the relationships 
between rhinitis and asthma warrant further mechanistic 
explanation in the elderly.

Nature of elderly rhinitis without atopy is not clear, and 
vasomotor rhinitis may be a predominant form [29]. However, 
local allergic rhinitis is another possible consideration. In a 
study of 219 elderly subjects with rhinitis in Poland, 21.0% were 
found to have local allergic rhinitis (defined by history of allergy, 
positive nasal examination findings, and the presence of nasal 
IgE in nasal lavage) [30]. In a small comparative study between 
younger and older patients with a suspected clinical diagnosis 
of perennial allergic rhinitis (n = 48), the presence of specific 
IgE to Dermatophagoides pteronyssinus (either by skin prick 
testing or serum IgE assays) showed poorer predictability for D. 
pteronyssinus nasal challenge tests in older adults (>60 years) than 
in younger counterparts (20–59 years), suggesting a considerable 
prevalence of local allergic rhinitis in the elderly [31].

URBAN ENVIRONMENTAL ASSOCIATIONS 
WITH RHINITIS AND RHINOCONJUNCTIVITIS 
IN THE ELDERLY

Environmental factors may also influence the epidemiology 
of geriatric rhinitis. Exposure to urban environment has been 
frequently associated with allergies in children and younger 
adults [17, 32]. However, effects of urbanization have rarely 
been reported in the elderly. We compared the prevalences of 
rhinitis, rhinoconjunctivitis and current wheeze in the KLoSHA 
cohort (urban sample) with those in the elderly subjects 
from Changwon-Sancheong community population cohort 
(semiurban and rural samples) in Korea [33]. Two cohort studies 
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rhinoconjunctivitis in the elderly. Reprinted from Song  et al. Ann Allergy 
Asthma Immunol 2015;114:455-61, with permission of Elsevier [35].

were conducted during a similar period (2005–2007) and 
utilized the same questionnaire protocols [27, 33]. The degree 
of urbanization (urban, semiurban, and rural) was calculated 
from different indices in the 2005 Population and Housing 
Census database of Korea, including total population number, 
population density, total number of houses, housing density, and 
proportion of apartment housing [34]. Notably, despite a cross-
sectional design, a significant urban-rural gradient was observed 
for current rhinitis and rhinoconjunctivitis (Fig. 3), whereas it was 
not for current wheeze [35]. In multivariate logistic regression, 
urban residence (vs. rural residence) was the most significant 
factor associated with rhinitis and rhinoconjunctivitis [35]. In the 
nationwide survey in Portugal, current rhinitis was slightly more 
prevalent in urban dwelling elders than in rural counterparts 
(30.7% vs. 27.6%, p = 0.082) [28]. In a survey in Poland, perennial 
allergic rhinitis was significantly more prevalent in the elderly 
subjects living in urban area (urban vs. rural: 24.3% vs. 10.0%, p 
< 0.01) [36]. Considering that rhinitis is a nasal neuronal reflex to 
environmental or inflammatory stimuli, these findings collectively 
suggest that urban factors contribute to elderly rhinitis, and 
that control of such environmental factors might also help the 
management of rhinitis in elderly patients.

INHALANT ALLERGEN SENSITIZATION

Based on cross-sectional studies, roles of inhalant allergen 
sensitization (termed as atopy) in respiratory symptoms and 
disease conditions are less evident in the elderly than in children 
[37]. In the KLoSHA cohort, atopic status (assessed using skin prick 
testing with 12 common inhalant allergens) had a prevalence 
of 17.3%, but did not have significant associations with asthma, 
rhinitis or chronic cough [19, 27, 38]. Similarly, in the Changwon-
Sancheong cohort study of Korean adults, the prevalence of 
atopy was only 11.8% among the entire age groups and less 
than 10% in the elderly group [33]. However, considering high 
prevalence of atopy and allergies in children and young adults, 
the epidemiology may change within decades. Longitudinal 
studies will confirm the natural history and clinical relevance of 
atopy in the elderly. 

Skin reactivity may decrease with aging [39]; thus, the use 
of skin prick testing is often limited due to concern of possible 
false-negative responses. In the KLoSHA cohort population, we 
examined whether skin reactivity (wheal size) to histamine could 
be influenced by age, but found that the age-related decrease 
in the skin reactivity was only apparent among females [40]. In 
males, histamine wheal size did not significantly differ even in the 
subjects older than 90 years. In multivariate logistic regression 
analyses, male sex was the strongest predictor for high histamine 
skin reactivity (defined as wheal size ≥4 mm) [40]. Meanwhile, 
allergen-induced wheal size did not significantly differ between 
different age or sex groups. The reasons for the age-related 
patterns and discrepancies were not clear in cross-sectional 
analyses, and hopefully longitudinal follow-ups could reveal host 
or environmental factors underlying the findings.

COUGH-COMORBIDITY RELATIONSHIPS IN 
THE ELDERLY

Cough is a symptom not highly specific to allergic conditions, 
but is frequently associated with respiratory allergies like asthma 
and rhinitis [41, 42]. Of note, subacute or chronic cough is more 
prevalent in the elderly, while acute cough is more frequent in 
younger adults in the community [43]. Predominance of older 
patients is also observed in specialist clinics [44, 45]. In a recent 
survey of 10,032 patients with chronic cough from 11 referral clinics 
around the world, the most common age for presentation was 60–
69 years [44]. Enhanced responses to capsaicin were significantly 
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associated with old age preponderance in women [45]. However, 
reasons for cough persistence and hypersensitivity in older subjects 
warrant further investigation. In the KLoSHA cohort, we postulated 
roles of comorbid conditions [38]. Among 70 disease conditions 
common in the elderly (defined by physician diagnosis history and/
or laboratory tests), asthma, allergic rhinitis, constipation, and poorly 
controlled diabetes mellitus (represented as glycated hemoglobin 
> 8%) showed significant relationships with chronic persistent 
cough [38]. Considering cross-sectional design and possible 
confounding effects from medication (like codeine or angiotensin 
converting enzyme inhibitors), the observed relationships with 
constipation or poorly controlled diabetes mellitus need further 
validation and mechanistic explanation. However, interestingly, we 
also observed similarly significant associations between chronic 
cough and diabetes mellitus (13.1% in chronic cough vs. 6.1% in 
no current cough; p < 0.001) in the Korean National Health and 
Nutrition Examination Survey 2010–2012 survey [43]. 

Cough poses a considerable impact on quality of life. In the 
KLoSHA cohort database, using SF-36 questionnaire, we observed 
that chronic persistent cough is independently associated with 
deterioration in quality of life, in both of physical and mental 
components [38]. Mental component score was worse in chronic 
persistent cough than in stroke, diabetes mellitus or hypertension, 
highlighting the epidemiological significance of chronic cough in 
the elderly (Fig. 4).

We also examined the relat ionships bet ween blood 
eosinophilia (defined by eosinophils > 450/mm3) and allergic 
respiratory conditions including chronic persistent cough (Won 
HK et al. unpublished data). Chronic persistent cough showed a 
significant association with blood eosinophilia (OR, 4.53; 95% CI, 
1.55–13.27; p = 0.006), which was stronger than asthma or rhinitis. 
The association between chronic cough and blood eosinophilia 
was independent of atopy, suggesting pathogenic roles and 
possible clinical utility of blood eosinophils for chronic cough in 
the elderly. 

CONCLUSION

In the KLoSHA phase I study, we obtained a brief snapshot of 
the prevalence and possible risk factors of common respiratory 
allergic conditions among the Korean elderly. We found that 
asthma, rhinitis and chronic cough are more prevalent than 
expected, and they were significantly related to impairment in 
quality of life in the elderly. Findings on complex relationships 
with abdominal obesity, sarcopenia, comorbidities, or urban 
environments suggest that multidisciplinary approach is 
necessary to further understand the diseases. In phase II study, 
we hope to get more information about incidence, remission, 
and identify further risk factors of geriatric allergic conditions.
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