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Abstract

Background

In this study, we investigated subjective geriatric complaints (SGCs) as conditions regarding
health concerns in community-dwelling older people and analyzed their frequencies with
aging and relationships with other factors.

Methods

This cross-sectional study enrolled 10,434 older people living in a community with a repre-
sentative aging population in Japan. A questionnaire was sent by mail to those who had not
applied for formal care needs certification. The presence of and concern for symptoms com-
mon in old age were asked as SGCs, as were physical function levels, multimorbidity, and
depression. Categorical principal component analysis (CATPCA) of the symptoms was per-
formed, and the association between the obtained components and other factors was
analyzed.

Results

The mean age of the participants was 73.7 + 6.1 years, and 52.5% were women. On aver-
age, they had 1.72 £ 1.57 SGCs, which showed a gradual increase with age. The results of
the CATPCA revealed four components: SGC1, excretory/circulatory/swallowing com-
plaints; SGC2, audiovisual complaints; SGC3, neurological complaints; and SGC4, muscu-
loskeletal complaints. All SGC components were independently associated with physical
function, multimorbidity, and depression.
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Conclusions

Each SGC showed various frequencies and differences along with aging, and SGCs were
classified into four components that were thought to share a common background. These find-
ings could contribute to the planning of better health management strategies for older people.

Introduction

The aging of the population and advances in medical treatment have resulted in an increasing
number of older people with concurrent multiple diseases and conditions. The co-occurrence
of multiple chronic or acute diseases in an individual is known as multimorbidity, and this has
recently become an important issue [1]. In addition, some conditions are difficult to define as
a single disease because of multiple factors associated with age-related changes in various
organs and systems; these conditions are called geriatric syndromes and include symptoms
such as urinary incontinence, pressure sores, delirium, and falls [2-5], which are sometimes
referred to as geriatric giants because they have been a major challenge in terms of quality of
life (QOL) among older people [6].

The concept of geriatric syndromes is very important in geriatric medicine, and their pres-
ence has been shown to be a prognostic factor in emergency hospitalization among the aged
[7-9]. However, a wide variety of symptoms and conditions occurring in the context of aging
have been called geriatric syndromes, and the symptoms and conditions involved differ
depending on several aspects [8, 10, 11], ranging from symptoms that occur in older people
who are living independently without nursing care to conditions such as delirium and pressure
ulcers that occur in poor health conditions.

Recently, frailty has been noted as an intermittent condition between robustness and dis-
ability and a risk factor for geriatric syndromes [12-16]. It is recognized to be an important
condition in old age. There are two main definitions of frailty, one using a phenotype with five
indices and the other using the percentage of accumulation of deficits in physical and mental
function and activities of daily living [12, 13, 17, 18]. In some studies, the symptoms associated
with geriatric syndromes and frailty have been combined into geriatric conditions, and
increased vulnerabilities to impairments in activities of daily living and a poor prognosis after
emergency hospitalization with geriatric conditions have been observed [19, 20]. Therefore,
multimorbidity, geriatric syndromes, frailty, and geriatric conditions can be viewed as a series
of changes that converge along several different paths in the aging process [14, 21-23].

Although the health consequences associated with aging mentioned above are widely
known, many older adults continue to live independently in their community while being con-
cerned about the various symptoms associated with aging. These symptoms, designated here as
subjective geriatric complaints (SGCs), consist of common age-related symptoms that commu-
nity-dwelling older people experience in daily life. While some of these may overlap with those
of geriatric syndromes, e.g., vision impairment and urinary incontinence, we assume that SGCs
can be distinguished from geriatric syndromes from their clinical characteristics. For example,
these symptoms remain relatively stable and would not have a major influence on the indepen-
dence of older people. It has also been suggested that the aged may perceive health problems at
a prodromal stage [24, 25]. The SGCs presented here could represent a critical concept capable
of reflecting the vulnerability of older people at an earlier stage. Therefore, to contribute to the
planning of better health management strategies for older people, this study aimed to identify
the characteristics of SGCs and investigate their relationships with other age-related factors.
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Methods
Participants

As part of the TOyoake Integrated Care Study (TOICS), a questionnaire was sent to 14,850 peo-
ple aged 65 years or older living in Toyoake city (89.2% of the older people in the city) in a sub-
urb of metropolitan Nagoya city, Japan [26]. No participant had applied for long-term care
certification [27]. Responses were received from 10,740 people (response rate: 72.4%). Older
community-dwelling people who had long-term care certification and were thought to be more
vulnerable were excluded from the study (n = 1801, 10.8% of older people in the city). This sur-
vey was conducted in December 2016. After collecting the questionnaires via post, we removed
the personal numbers that identified the individuals and created a data set for the analysis. After
removing respondents with missing data for the main items, 10,434 people were finally analyzed.
This study was approved by the bioethics review committee of the Fujita Health University
School of Medicine (HM17-245). Written informed consent was obtained from all participants.

Questionnaire

The questionnaire was composed of items on age, sex, family composition, body mass index,
physical function, multimorbidity, and depressive mood. With regard to SGCs, in the ques-
tionnaire, we asked, “Which of the following symptoms may interfere with your daily life?”
and listed 14 symptoms: dizziness, headache, abdominal pain, insomnia, urination disorder
(pollakiuria and/or urinary incontinence), defecation disorder (constipation and/or diarrhea),
vision impairment, hearing loss, appetite loss, low back pain, arthralgia (including tingling),
dysphagia (including choking), shortness of breath, and edema. These lists of symptoms were
constructed according to existing lists of geriatric syndromes and related publications [2, 8,
28-30]. Symptoms and conditions classified as being part of a discrete disease, such as demen-
tia, were excluded from the list. Those often accompanied by severe illness not observed in
community-dwelling older people living independently, such as delirium or pressure ulcers,
were also excluded from the list. After a preliminary analysis, we excluded abdominal pain
from further analysis because it accounted for less than 5% of the participants in any age
group. Multiple responses for SGCs were allowed. The number of SGCs in each person was
designated as the SGC score (0-13).

Regarding physical function, we asked the following three questions related to physical abil-
ity from the Kihon Checklist (KCL) [31]: (1) “Do you normally climb stairs without using a
handrail or wall for support”, (2) “Do you normally stand up from a chair without any aids?”,
and (3) “Do you normally walk continuously for 15 minutes?”. The number of “yes” answers
for each person was designated as the physical function score (0-3). Regarding multimorbid-
ity, the numbers of the following diseases were counted: hypertension, stroke, heart disease,
diabetes, hyperlipidemia, respiratory disease, gastrointestinal disease, renal/urinary tract dis-
ease, musculoskeletal disease, trauma, malignant tumor, hematologic and immune disease,
ophthalmologic disease, and otolaryngology disease. The number of diseases was designated as
the multimorbidity score (0-14). We evaluated depression using two questions on depressive
mood and loss of interest in regular activities [32]. We considered a “yes” answer to either
question as positive for depression.

Statistical analyses

The participants’ characteristics, SGC score, physical function score, multimorbidity score,
and depression status were summarized using basic descriptive statistics. The mean, standard
deviation (SD), and proportion were used as appropriate. Differences in basic characteristics
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among age groups were compared using one-way analysis of variance for continuous variables
and chi-squared tests for categorical variables. To show aging-related changes in 13 SGCs, the
frequency (%) of symptoms was indicated based on six age groups (65-69, 70-74, 75-79, 80—
84, 85-89, and 90 years and older). The difference in frequencies in younger age groups (65-
69, 70-74, and 75-79 years) and older age groups (80-84, 85-89, and 90 years and older) was
shown based on the ratio of frequencies in both groups.

Categorical principal components analysis (CATPCA) with varimax rotation was per-
formed to examine the factor structure of the SGCs since the responses to the questionnaire
were nominal. To select the optimal number of components, the Kaiser criterion (based on
eigenvalue >1) was employed. Items with factor loading >.30 were retained. Multiple regres-
sion analysis was conducted to evaluate the association between each SGC component and
physical function, multimorbidity, and depressive mood. All statistical analyses were carried
out using IBM SPSS for Windows (ver. 27.0; IBM, Armonk, NY). A two-tailed P value of < .05
was considered significant.

Results

The mean age of the participants was 73.7 £ 6.1 years, and 52.5% were women. The physical
function scores for each age group (in 5-year increments) decreased with age (2.46 + 0.84 in the
65-69 to 1.43 + 1.10 in the 90 years and older group). On the other hand, the multimorbidity
score increased with age (1.16 + 1.13 in the 65-69 to 1.90 + 1.36 in the 90 years and older
group), as did the SGC score (1.47 + 1.39 in the 65-69 to 2.26 + 1.78 in the 90 years and older
group) and proportion of higher numbers of SGCs. On average, 21% of the participants did not
have subjective complaints. Rates of depression did not change across age groups (Table 1).
The frequencies of SGCs are indicated in Table 2 and Fig 1. Four SGCs (headache, short-
ness of breath, dizziness, and insomnia) showed a relatively low frequency, with 15% or less

Table 1. Characteristics of the study participants.

Age group (years)

Total 65-69 70-74 75-79 80-84 85-89 (n=462) | >90 (n=113)
(n=10,434) (n =3286) (n=2887) (n=2374) (n=1312)
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD P

Age (years) 73.7 6.1 67.2 14 72.2 1.4 76.8 14 81.7 14 86.4 1.3 91.6 1.9 <.001
Women (%) 52.5 53.8 53.3 50.1 51.7 51.3 60.2 .03
BMI 22.6 3.1 22.7 3.2 22.7 3.1 22.5 3.2 22.4 3.0 22.1 3.1 21.6 3.8 <.001
Physical function score 2.29 0.95 2.46 0.84 2.39 0.90 2.24 0.96 1.99 1.05 1.74 1.12 1.43 1.10 <.001
Depression (%) 34.0 33.4 32.6 34.3 37.1 36.1 37.2 .07
Multimorbidity score 1.45 1.27 1.16 1.13 1.41 1.24 1.63 1.31 1.75 1.34 1.82 1.44 1.90 1.36 <.001
SGC score 1.72 1.57 1.47 1.39 1.61 1.54 1.84 1.57 2.13 1.77 2.29 1.89 2.26 1.78 <.001
Number of SGCs (%)

0 21.0 25.3 23.2 17.8 14.0 13.9 15.9 <.001

1 33.3 35.3 34.0 329 29.7 28.4 24.8

2 22.1 21.5 21.9 22.9 24.5 17.7 21.2

3 114 9.6 10.5 124 134 18.6 13.3

4 6.2 44 5.0 7.5 8.4 11.7 124

>5 6.0 3.9 5.4 6.5 10.0 9.7 124

Differences among age groups were compared using one-way analysis of variance for continuous variables and chi-squared tests for categorical variables. BMI: body
mass index, SGC: subjective geriatric complaint, SD: standard deviation.

https://doi.org/10.1371/journal.pone.0263889.t001
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Table 2. Changes in the frequency of symptoms with aging.

Headache
Shortness of breath
Dizziness
Insomnia

Appetite loss
Dysphagia

Edema

Defecation disorder
Urination disorder
Hearing loss
Arthralgia

Vision impairment
Low back pain

Average of % of all
symptoms

Age group (years)

65-69 70-74 75-79 80-84 | 85-89 | >90 | Average of % inall Average of % in Average of % in older | Ratio

n=3286 n=2887 |n=2374 |\ n=1312 n=462 n=113 age groups younger age groups (Y) age groups (O) o/Y
5.8 4.9 4.1 5.6 39 2.7 4.5 4.9 4.0 0.8
5.8 8.0 9.5 10.4 11.3 10.6 9.3 7.7 10.8 1.4
8.0 9.1 10.8 11.8 8.7 11.5 10.0 9.3 10.7 1.1
11.3 14.0 15.0 14.1 11.9 9.7 12.7 13.4 11.9 0.9
1.5 1.9 2.3 2.8 52 4.4 3.0 1.9 4.1 2.2
3.3 4.5 5.6 8.3 10.4 10.6 7.1 4.5 9.8 2.2
2.7 3.6 4.6 7.0 7.8 9.7 59 3.7 8.2 2.2
9.2 11.3 13.5 17.1 19.3 27.4 16.3 11.3 21.3 1.9
10.8 14.7 17.0 21.3 24.9 26.5 19.2 14.2 24.3 1.7
11.4 14.3 16.6 23.0 31.8 34.5 21.9 14.1 29.8 2.1
19.1 17.8 22.5 26.9 24.7 20.4 21.9 19.8 24.0 1.2
27.1 26.2 28.6 25.7 29.9 30.1 27.9 27.3 28.5 1.0
30.8 31.2 33.5 38.6 39.2 27.4 33.5 31.8 35.1 1.1
11.3 12.4 14.1 16.4 17.6 17.4 14.9 12.6 17.1 1.5

Numbers in the table indicate the frequency (%) of each symptom in the designated age group and the ratio of the frequency (only in the rightmost column) in the older

age group divided by the younger age group (Ratio O/Y). The younger age groups include the age groups of 65-69, 70-74, and 75-79 years. The older age groups

include the age groups of 80-84, 85-89, and 90 years and over.

https://doi.org/10.1371/journal.pone.0263889.t002

than 15% in all age groups (Fig 1A). Three other SGCs (appetite loss, dysphagia, and edema)
also showed a relatively low frequency, but steeply increased with age; the ratio of older/youn-
ger age groups was > 1.5 (Fig 1B). Three SGCs (defecation disorder, urination disorder, and
hearing impairment) showed a relatively high frequency, with more than 15% in all age
groups, and steeply increased with age (Fig 1B). Three SGCs (arthralgia, vision impairment,
and low back pain) were frequent in all age groups, with rates of 15% or more in all age groups
(Fig 1C).

Then, CATPCA was performed to examine the factor structure of the SGCs. CATPCA
based on the responses of 13 SGCs in 10,434 individuals aged 65 years and older revealed four
components: SGC1, excretory/circulatory/swallowing complaints; SGC2, audiovisual com-
plaints; SGC3, neurological complaints; and SGC4, musculoskeletal complaints (Table 3).
SGCI included six symptoms and SGC2, SGC3, and SGC4 included two symptoms.

Multiple regression analysis using the number of SGCs in individuals in each of the four
components as the dependent variable and physical function scores, multimorbidity scores,
and depression as independent variables was performed to identify associations. The results
revealed that all four SGC components were significantly independently associated with physi-

cal function scores, multimorbidity scores, and depression after adjusting for age and gender
(Table 4).

Discussion

In this study, we characterized the symptoms of health concerns as SGCs among older people
living in the community who were not receiving long-term nursing care. Changes in the fre-
quency of SGCs with aging revealed SGCs with a low frequency of complaints in all age
groups, SGCs with a steep increase with age, and SGCs with a high frequency of complaints
that did not show a noticeable change with age. CATPCA was performed to examine the
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Fig 1. Frequency of subjective geriatric complaints (SGCs). (A) Four SGCs showed a relatively low frequency, with 15% or less than 15% in all age groups. (B) Three
SGCs (appetite loss, dysphagia, and edema) showed a relatively low frequency, but steeply increased with age; the ratio of older/younger age groups was > 1.5. Three
other SGCs (defecation disorder, urination disorder, and hearing impairment) showed a relatively high frequency, with more than 15% in all age groups, and steeply
increased with age. (C) Three SGCs were frequent in all age groups, with rates of 15% or more in each. The horizontal axis indicates the age group. Each 5-year age
group is shown with ‘@’ plus youngest age in the group, e.g., a65 means the age group of 65-69 years.

https://doi.org/10.1371/journal.pone.0263889.9001

relationships between SGCs and physical function, multimorbidity, and depressive mood, and
the following four components were obtained: SGC1, excretory/circulatory/swallowing com-
plaints; SGC2, audiovisual complaints; SGC3, neurological complaints; and SGC4, musculo-
skeletal complaints. Each component was associated with multimorbidity, physical function,
and depressive mood.

Geriatric syndromes are well-known conditions that occur with aging. The classical geriat-
ric syndromes are associated with the so-called “giants of old age” [2, 3, 5, 6, 11]. In recent
decades, various efforts have been made in regard to geriatric syndromes to improve the QOL
of older people, since these conditions severely degrade their QOL. However, the advancing
aging of the population has led to a number of challenges for older people. The numbers of
conditions and symptoms included in geriatric syndromes have been increasing accordingly
and the boundary of geriatric syndromes has become obscure [8, 10, 11, 33, 34]. This study
attempted to isolate SGCs as complaints that could be observed in relatively healthy older peo-
ple living in the community who are not receiving long-term nursing care.
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Table 3. Categorical principal component analysis (CATPCA) yielded four components.

SGC1 SGC2 SGC3 SGC4
Defecation disorder 0.552 -0.072 -0.067 0.202
Urination disorder 0.53 0.177 -0.31 0.107
Edema 0.476 -0.002 0.104 0.021
Shortness of breath 0.459 0.125 0.241 -0.197
Dysphagia 0.399 0.258 0.098 0.037
Appetite loss 0.39 -0.109 0.265 -0.066
Insomnia 0.291 0.033 0.269 0.151
Hearing loss 0.033 0.762 -0.016 0.016
Vision impairment 0.038 0.737 0.076 0.028
Headache -0.007 0.022 0.699 0.166
Dizziness 0.151 0.081 0.655 -0.022
Low back pain -0.014 0.035 0.087 0.75
Arthralgia 0.134 0.023 0.05 0.682
Eigenvalues 1.88 1.174 1.074 1.029
Variation (%) 14.46 9.033 8.264 7.914
Total variation (%) 39.671

Factor loadings higher than 0.3 are shown in bold. SGC: subjective geriatric complaint.

https://doi.org/10.1371/journal.pone.0263889.t003
Multimorbidity and related polypharmacy may also be a major health challenge for the

aged [1, 34-36]. It is conceivable that the SGCs of the aged may be associated with certain
organ diseases. Older adults have been reported to be aware of health concerns before the

Table 4. Association between each SGC component and other factors.

SGCI1 and related factors
B t P
Physical function score -0.141 -14.702 <.001
Multimorbidity score 0.22 23.187 <.001
Depression 0.128 13.734 <.001
SGC2 and related factors
B t p
Physical function score -0.033 -3.289 .001
Multimorbidity score 0.13 12.941 <.001
Depression 0.092 9.328 <.001
SGC3 and related factors
B t P
Physical function score -0.062 -6.162 <.001
Multimorbidity score 0.089 8.876 <.001
Depression 0.139 14.181 <.001
SGC4 and related factors
B t p
Physical function score -0.16 -16.099 <.001
Multimorbidity score 0.153 15.534 <.001
Depression 0.09 9.276 <.001

SGC: subjective geriatric complaint.

https://doi.org/10.1371/journal.pone.0263889.t004
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onset of an apparent disease [24, 25, 37]. However, as the present CATPCA results revealed,
older people are not necessarily concerned about their health in relation to a pathophysiologi-
cally associated disease, but are presumed to have complaints related to excretory/circulatory/
swallowing, sensory, neurological, and musculoskeletal systems associated with physical func-
tion, multimorbidity, and depressive mood, suggesting that SGCs are not related simply to rea-
sonably explainable organ-specific diseases. In addition, although the four patterns obtained in
the present CATPCA are similar in some respects to those obtained in the analysis of multi-
morbidity, there are also clear differences between the patterns. In this regard, the relationship
between SGCs and multimorbidity needs to be investigated further [38, 39].

In recent years, the concept of frailty has been proposed for the early detection of condi-
tions leading to the need for nursing care in old age, and preventive interventions have been
undertaken [12, 13, 22, 23, 31, 40]. The concept of frailty involves two major models: the phe-
notype model and the accumulation of deficits model [12, 13, 17, 18]. In the accumulation of
deficits model, the conditions, symptoms, and functional decline that occur in old age are
counted to evaluate frailty [13, 17, 18]. The SGCs presented in this study are assumed to be
complaints at an earlier stage compared with the elements of frailty. Similar to the subjective
cognitive decline proposed in relation to the early stages of dementia and the fear of falls pro-
posed in relation to falls [37, 41], SGCs are intended to capture subjective perceptions of
potential threats to health, rather than the disease or objective condition itself. Such a subjec-
tive condition can be clarified by conducting a questionnaire on older adults living in the com-
munity, but it may not be medically recognized as a symptom, and it may not lead to
consultation behavior. In addition, frailty is usually indicated as a comprehensive indicator,
while SGCs may be important in terms of both individual factors and as a comprehensive con-
cept, similar to a disease and multimorbidity. Although the overlap among SGCs, frailty, and
multimorbidity needs to be investigated in more detail, it is important to consider SGCs as an
independent concept.

Based on the results of the present study and related previous studies regarding geriatrics
[2, 14, 21-23, 35, 40], we propose a hypothetical scheme for the relationships among SGCs,
frailty, multimorbidity, geriatric syndrome, and disability, which is shown in Fig 2. It is also
considered that, in this study, participants were community-dwelling older people who were
almost independent in their daily lives and did not apply for long-term care certification.
Community-dwelling older people who had care certification and were excluded from this
study were older (81.6 + 8.3 years compared to 73.7 £ 6.1 years of the participants in this
study) and suspected to have more diseases and classical geriatric syndromes, be more frail
and more disabled, because the care certification in Japan is determined after evaluating physi-
cal, mental or cognitive status and disability.

Although we used three items of the KCL as the physical function score in this study, it was
assumed to be associated with frailty [31]. Depressive mood might be also involved in the
scheme, as was shown in this study, but this was not included because its relationship with
aging was not consistent. Several other studies have reported that symptoms in older people
are related to poor life outcomes [42-45]. The multiple factors included in each category in the
scheme may be understood as a cascade of interconnected changes with age. Some of these can
be described as a process that can be interpreted as that of a single disease, whereas others can
be classified as classical geriatric syndromes in which complex conditions manifest as a single
phenomenon. Factors included in the scheme can be understood as a spectrum from a disease
category that requires medical intervention to a disability category that requires nursing sup-
port. While most of the pathologies that occur in aging are considered to be progressive and
irreversible, some factors may be considered preventable, reversible through rehabilitation and
exercise, medically treatable, and amenable to non-pharmacological interventions, such as
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Fig 2. Hypothetical scheme of the relationships among SGCs, frailty, multimorbidity, geriatric syndrome, and disability. SGCs: subjective
geriatric complaints.
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environmental adjustments and psychological care. Although all of the symptoms and condi-
tions in this scheme could be included in geriatric syndromes in the broadest sense, since they
might all be associated with aging, it is important to classify them to construct effective inter-
vention strategies.

In Japan, the aging rate (age 65 years or over) has reached nearly 30%, and the average life
expectancy for both men and women is over 80 years, making it an important issue to deter-
mine what health issues arise among the aged and when. As the global population is also aging,
we believe that the situation in Japan is also important internationally. In this study, conducted
jointly by medical professionals and policy makers, we were aware of the need to raise aware-
ness and intervene at the right time to address such issues among the local population.

This study had several limitations. First, it was a cross-sectional survey, and we were unable
to show an association between SGCs and longitudinal outcomes. In the future, it will be desir-
able to clarify the significance of SGCs by conducting a longitudinal analysis of the QOL asso-
ciated with SGCs. Second, since this was a questionnaire-based survey, physical measurements
and examinations were not performed. Future cross-sectional analyses and longitudinal stud-
ies of SGCs incorporating the actual measurement of some items would be important for a
more detailed analysis. Third, we did not examine how the symptoms described as SGCs are
related to actual diseases. For example, it would be desirable to investigate in detail the
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relationship between each SGC and individual diseases, such as whether complaints of visual
impairment occur in presbyopia, cataracts, or age-related macular degeneration.

In conclusion, analyzing the complaints and health concerns of older people living in the
community as SGCs may help to plan more effective interventions from an earlier stage and
lead to the prevention of multimorbidity, frailty, and geriatric syndromes.
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