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ABSTRACT
CONTEXT: Dyspnea is a symptom present in several chronic diseases commonly seen among older adults.
Since individuals with dyspnea tend to stay at rest, with consequently reduced levels of physical activity,
they are likely to be at greater risk of developing frailty, especially at older ages.
DESIGN AND SETTING: Cross-sectional study at community level, Brazil.
OBJECTIVE: To analyze the relationships between self-reported dyspnea, health conditions and frailty sta-
tus in a sample of community-dwelling older adults.
METHOD: Secondary data from the follow-up of the Frailty in Brazilian Elderly (FIBRA) study, involving 415
community-dwelling older adults (mean age: 80.3 + 4.68 years), were used. The variables analyzed were
sociodemographic characteristics, reported dyspnea, clinical data and frailty phenotype. Associations be-
tween dyspnea and other variables (age, sex, education and body mass index) were verified through the
crude (c) and adjusted (a) odds ratios.
RESULTS: The prevalence of dyspnea in the entire sample was 21.0%. Dyspnea was more present in indi-
viduals with pulmonary diseases, heart disease, cancer and depression. Older adults with multimorbidities
(adjusted odds ratio, ORa = 2.91; 95% confidence interval, Cl = 1.41-5.99) and polypharmacy (ORa = 2.02; 95%
Cl =1.15-3.54) were more likely to have dyspnea. Those who reported dyspnea were 2.54 times more likely
to be frail (ORa = 2.54; 95% Cl = 1.08-5.97), and fatigue was their most prevalent phenotype component.
CONCLUSION: Dyspnea was associated with different diseases, multimorbidities, polypharmacy and frail-
ty. Recognizing the factors associated with dyspnea may contribute to its early identification and preven-
tion of its negative outcomes among older adults.

INTRODUCTION
Dyspnea is a symptom that is present in different chronic diseases, with high prevalence among
older adults.”? The American Thoracic Society defines dyspnea as “a subjective experience of
breathing discomfort that consists of qualitatively distinct sensations that vary in intensity”?
Since dyspnea is a frequent symptom among community-dwelling older adults,>* it is important
that healthcare professionals should routinely evaluate and document the presence of dyspnea,
just like they do for pain.>

In clinical practice, dyspnea is initially assessed by a single question (e.g. “Are you short of
breath? Yes or No).® Single-item questionnaires have clinical importance, as they are simple and
quick to use, but they fail to cover all aspects of dyspnea.” A large number of scales for measuring
dyspnea have been described in the literature. Scales based on reports of breathlessness during
activities of daily living (e.g. the modified Medical Research Council Dyspnea Scale and the
Baseline Dyspnea Index) and on the perception of breathlessness while making exertions (e.g.
the modified Borg scale and visual analogue scale) are the ones most frequently used.® Because
multidimensional tools such as the Multidimensional Dyspnea Profile have the ability to assess
different aspects of dyspnea, they are promising tools for use in both laboratory and clinical set-
tings.’ Nonetheless, most breathlessness scales were developed and validated for patients with
respiratory diseases and, consequently, they need to be properly tested before being applied to

other populations.”


https://doi.org/10.1590/1516-3180.2021.0237.R2.27072021
https://paperpile.com/c/bPWbKM/FgN3B+EDGi7
https://paperpile.com/c/bPWbKM/EHlCg
https://paperpile.com/c/bPWbKM/EDGi7+QZJcV
https://paperpile.com/c/bPWbKM/wlWS+EHlCg
https://paperpile.com/c/bPWbKM/brJt
https://paperpile.com/c/bPWbKM/eyIT
https://paperpile.com/c/bPWbKM/S85x
https://paperpile.com/c/bPWbKM/e31A
https://paperpile.com/c/bPWbKM/eyIT
https://orcid.org/0000-0002-1750-274X
https://orcid.org/0000-0001-7316-1145
https://orcid.org/0000-0002-6833-7668
https://orcid.org/0000-0002-9182-2450
https://orcid.org/0000-0002-9713-8617

A systematic review showed that the estimated prevalence of
dyspnea among community-dwelling older adults was 36%, and that
dyspnea can have an impact on different activities of daily living.? In
Brazil, a cross-sectional study among community-dwelling older
adults observed that 30.9% of the participants had dyspnea symp-
toms. Moreover, most of the older adults who reported dyspnea had
poor physical performance, were women, had multimorbidity and
were frail.* In addition to presenting an association between dyspnea
and cardiorespiratory diseases, older adults with moderate to severe
dyspnea are more likely to be unable to perform a single chair stand,
have depressive symptoms, use psychoactive drugs and be under-
weight and/or obese, than those with no or mild dyspnea."* Because
presence of dyspnea is associated with several chronic diseases and
health issues, some authors have argued that dyspnea in older adults
should be considered to be a multifactorial geriatric condition.'*"

Common adaptive responses to the presence of dyspnea include
avoidance of physical effort and, consequently, adoption of a sed-
entary lifestyle.’ In patients with chronic obstructive pulmonary
disease (COPD), this can precipitate a downward spiral of dys-
pnea-induced inactivity, thus resulting in physical decondition-
ing, progression of disease and disability.’? Thus, some studies
have shown that COPD patients were more likely to be frail, and
that this was associated with airflow limitations, reduced physical
function, dyspnea, disability, anxiety and depression.’

Frailty is a medical syndrome with multiple causes and con-
tributors that confers vulnerability to stressors and increases the
risk of different negative outcomes at older age, such as depen-
dency and/or death. Regarding physical frailty, physical inactiv-
ity plays an important role in the progression of this syndrome, as
it directly influences some determinant components for develop-
ment of frailty.'* Although the overlap between dyspnea-induced
inactivity and vicious cycles of frailty seems obvious, the rela-
tionships between dyspnea, health conditions and frailty among
community-dwelling older adults are not well established.'® Vaz
Fragoso et al.,'® for example, found that older adults with respira-
tory impairment had higher chances of becoming frail, and vice
versa. In another study,”” the same authors observed that poor
physical-functional performance and frailty status were associ-
ated with moderate to severe exertional dyspnea in communi-
ty-dwelling older adults.

Considering that the older population is growing and that dys-
pnea is a highly prevalent symptom in this phase of life, it would
be useful to identify the factors associated with this important
symptom, especially with a view to adequate healthcare manage-
ment and/or prevention of negative outcomes among older adults.
In addition, in the presence of dyspnea, the person tends to stay
at rest, which can cause a series of negative consequences, such as
physical inactivity, deconditioning and disability, which are com-

monly associated with the onset and progression of frailty syndrome.

OBJECTIVE

In order to collaborate in healthcare practices for older adults, the
aim of the present study was to analyze the relationships between
self-reported dyspnea, health conditions and the frailty pheno-

type in a sample of community-dwelling older adults.

METHODS

Study design and participants
This was a cross-sectional study that used the records of commu-
nity-dwelling older adults who participated in the second wave
of the Frailty in Brazilian Elderly (FIBRA) study, conducted in
the city of Campinas and in the Ermelino Matarazzo district of
the city of Sdo Paulo, state of Sdo Paulo, Brazil, between 2016
and 2017. The first wave of data collection occurred between
2008 and 2009 and its database contained a record of 1284 older
adults. Details about the sample size calculation, recruitment,
data collection and main findings of the first wave can be found
elsewhere.'®

The second wave of the FIBRA study was submitted to and
approved by the local ethics committees on November 23, 2015
(approval number, CAAE: 49987615.3.0000.5404) and on September
17, 2018 (CAAE: 92684517.5.0000.5404). The present study was
also approved by the ethics committee board on October 31,2019
(CAAE: 22196619.7.0000.5390).

Procedures

The participants in the first wave of the FIBRA study were con-
tacted and invited to participate in the follow-up study. At the
beginning of the single session of data collection, which was
conducted at the participants’ homes, these older adults were
informed about study procedures and voluntarily signed an
informed consent statement, after agreeing to participate.

Older adults who fulfilled the inclusion and exclusion criteria
completed the interview. The inclusion criteria were as follows: the
participants needed to have participated in the first wave and to
have remained as permanent residents in the geographical location.
Older adults with cognitive impairment suggestive of dementia,
severe disability (wheelchair-bound or bedridden), motor and/or
cognitive sequelae from stroke, moderate/severe Parkinson’s dis-
ease, severe visual and/or hearing impairments, or decompensated
diseases or terminal illness, were excluded. Considering that the
number of chronic diseases (cardiovascular, respiratory, cancer-
ous, etc.) increases with age,'® older adults with these diseases were
not excluded from the study. In addition, given that information
on comorbidities was accessed through self-reporting (detailed
below) and access to medical files was not feasible, it was not
possible to classify the diseases reported with exactness (e.g. the

type of respiratory disease reported). Current smokers were also
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included in the study since their prevalence in the total sample

was low (i.e. 3.0%) (Table 1).

From the original cohort, 549 older adults (= 65 years of age)
agreed to participate in the second wave. Another 192 had died, and
543 could not located or refused to participate. Among those who
completed the initial part of the interview (sociodemographic infor-
mation, anthropometric measurements, physical frailty assessment
and Mini-Mental State Examination, MMSE), 419 had MMSE scores
above the cutoff point, adjusted for years of schooling, and partici-
pated in the second block of measurements. Out of these, 415 par-
ticipants answered the question about the presence of dyspnea (i.e.
the dependent variable) and thus were included in the present study.

It is important to note that a sample size > 329 participants
was found to be adequate for the present study, based on an esti-
mated prevalence of dyspnea of 30.9%,* a 95% confidence level
and an error of 0.5%.

The following variables/scales were extracted from the FIBRA
study database:

o Self-reported dyspnea: The participants were asked about the
presence of dyspnea through a simple question: “Do you have
breathlessness, yes or no?”.

o Sociodemographic variables: Sex (men, women); age ranges
(72-79 years and > 80 years); and schooling (illiterate, 1-4 years
and 2 5 years).

o Anthropometric data: Weight was measured in kilograms,
using the G-Tech brand scale; and height in centimeters, using
a scale (200 cm), graduated in centimeters and millimeters.
Body mass index (BMI) was obtained by dividing the weight
(kg) by the height squared (m?). BMI was classified in accor-
dance with the cutoff values established by the Pan-American
Health Organization (PAHO). In this way, older adults are cat-
egorized as follows: underweight with BMI < 23 kg/m? normal
weight with BMI between > 23 kg/m” and < 28 kg/m?; over-
weight with BMI between > 28 kg/m? and < 30 kg/m? and
obese 2 30 kg/m?>2°

« Smoking habit: Participants were considered to be current
smokers if they answered “yes” to the following question: “Do
you currently smoke?”.

o Self-reported chronic diseases: Information was obtained from
dichotomous items (yes or no) in which it was investigated
whether a doctor had diagnosed heart diseases, hypertension,
diabetes mellitus, depression, pulmonary diseases, osteoporo-
sis, stroke, cancer and/or osteoarthritis at any time during the
12 months prior to the interview. Multimorbidity was consid-
ered to be the coexistence of two or more of these diseases.

o Frailty: This was assessed based on the phenotype criteria pro-
posed by Fried et al."* Older adults were qualified as frail (three
or more criteria), pre-frail (one or two criteria) or non-frail

(no criteria), considering the following five criteria:

o Self-reported unintentional weight loss: this was consid-
ered to be present if, over the last year, it was greater than
or equal to 4.5 kg or 5% of body weight.

o Fatigue: this was considered to be present if the older
adults answered “occasionally” or “most of the time” for
either of the following two self-report items regarding
how they felt during the last week: “I felt that everything I
did was an effort” and “I could not get going”. These items
were obtained from the Center for Epidemiologic Studies
Depression Scale (CESD).2"

«  Low grip strength of the dominant hand: this was consid-
ered to be present, as measured using a Jamar dynamometer
(Lafayette Instruments, Lafayette, Indiana, United States),
if the average measurement from three grip attempts with
the arm flexed at 90° at the forearm was among the 20%
lowest distribution values, after adjusting for sex and BMI.

«  Gaitslowness: this was considered to be present, as assessed
from the time in seconds spent to walk a distance of 4.0
meters at the usual speed, if the average of three attempts
was among the 20% highest distribution values (in seconds)
for the entire sample, after adjusting for sex and height.”

o Inactivelevel of physical activity: The level of physical activ-
ity corresponded to the weekly frequency and daily duration
of physical exercise, sports and household chores, based on
responses to the items of the Minnesota Leisure Time Activity
Questionnaire.* To calculate the weekly caloric expenditure
on leisure activities and on household chores, we considered
the number of items to which the older adult replied affir-
matively, multiplied by the number of days in the week and
the number of minutes per day. Then we calculated the quin-
tiles of the distribution of this variable, for men and women
separately. We considered participants to be inactive if they
scored among the 20% lowest distribution values for weekly

caloric expenditure, corrected according to sex.”

Statistical analysis

The sample was characterized by calculating the absolute and rel-
ative frequencies and 95% confidence interval (95% CI) of the
variables considered. Associations between dyspnea and the
other variables were verified using Pearson’s chi-square test or
Fisher’s exact test. After that, simple and multiple logistic regres-
sion analyses were also used to estimate crude and adjusted
odds ratios. The adjusted analysis was performed independently
according to age, sex, education and BMI classifications for each

variable. For all analyses, the significance level was set at P < 0.05.

RESULTS
Four hundred and fifteen older people (mean age 80.3 * 4.68

years old) answered the question about shortness of breath. The
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majority of the participants were very old (56.4% were aged 80
years and over), were females (69.8%), had had one to four years
of education (59.7%), had normal weight (i.e. 43.8% had BMI
between > 23 kg/m? and < 28 kg/m?) and were not currently
smokers (97.0%). In addition, these older adults mostly had two
or more self-reported diseases (69.3%), used less than five medi-
cations (62.6%) and were classified as pre-frail (64.3%) (Table 1).

The prevalence of dyspnea in the entire sample was 21% (95%
CI =17.3 t0 25.2). The frequencies and associations between dys-
pnea and sociodemographic variables, anthropometric data, health
conditions and frailty are presented in Table 1. No significant
difference between the sexes was found with regard to the prev-
alence of dyspnea, but the prevalence was greater (P = 0.014) in
the younger age group (26.7% for 72-79 years of age) than in the
older group (16.7% for 80 years and over). However, presence
of dyspnea was not associated with BMI (P = 0.075) or with the
smoking habit (P = 0.985).

In relation to health conditions, dyspnea was also more prevalent
among participants with polypharmacy (29.8% versus 16.0%; P =
0.002) and multimorbidities (24.0% versus 10.2%; P = 0.002). Figure
1 shows the prevalence of dyspnea according to the self-reported
diseases evaluated in the present study. Dyspnea was more frequent
among older adults with heart diseases (31.5% versus 17.0%; P =
0.002), cancer (41.2% versus 18.1%; P = 0.001), pulmonary diseases
(35.5% versus 17.6%; P = 0.004) and depression (31.3% versus 17.8%;
P =0.012). In addition, the prevalence of dyspnea was higher (P =
0.022) in older adults who were frail (35.2%) than in those classified
as pre-frail (19.6%) or non-frail (17.2%) (Table 1). The analysis on
frailty components showed that dyspnea was more present in older
adults who presented fatigue (34.7% versus 15.4%; P = 0.000) and
gait slowness (32.8% versus 18.8%; P = 0.012) (Figure 2).

After adjusting for age, sex, schooling and BMI classification,
the logistic regression showed that the participants with pulmo-
nary diseases (adjusted odds ratio, ORa = 2.25; 95% CI = 1.08 to
4.67), heart diseases (ORa = 2.06; 95% CI= 1.17 to 3.62), cancer
(ORa = 3.25;95% CI = 1.48 to 7.18) and depression (ORa = 1.94;
95% CI = 1.04 to 3.59) were more likely to have dyspnea. Other
health conditions also associated with the presence of dyspnea
were multimorbidities (ORa = 2.91; 95% CI = 1.41 to 5.99) and
polypharmacy (ORa = 2.02; 95% CI = 1.15 to 3.54). Moreover,
older adults who reported dyspnea had 2.54 times (95% CI = 1.08
to 5.97) more chances of being classified as frail than as pre-frail
or non-frail (Table 2).

Among the frailty phenotype components, fatigue (crude odds
ratio, ORc = 2.90; 95% CI = 1.77 to 4.75) and gait slowness (ORc =
2.10;95% CI = 1.16 to 3.79) showed associations with dyspnea in the
crude analysis. After controlling for confounding variables (i.e. age,
sex, schooling and BMI classification), only fatigue remained signifi-
cantly associated with dyspnea (ORa =2.75; 95% CI = 1.62 to 4.66).

Figure 3 shows the overlaps between the presences of dys-
pnea, multimorbidity and frailty/pre-frailty. The main overlapping
detected was between multimorbidity and frailty (44.8%), fol-
lowed by dyspnea versus multimorbidity versus frailty/pre-frailty
(14.5%). The rates of overlapping of dyspnea with multimorbidity
and frailty/pre-frailty were 3.1% and 2.5%, respectively. In addi-
tion, dyspnea only appeared separately from multimorbidity and
frailty in fewer than 1% of the participants. It is important to note
that 7.3% of the participants did not have any of these conditions,

either alone or in combination.

DISCUSSION

In the present study, the prevalence of dyspnea among commu-
nity-dwelling older adults was 21%, which was within the range
reported by previous studies, even those differing in assessment
method used (i.e. single question versus the Medical Research

Council Dyspnea Scale).>* Older adults who reported having

Table 1. Percentage distribution of the sample and the proportion of
dyspnea according to sociodemographic variables, anthropometric

data, health conditions, and frailty. FIBRA study, Campinas and

Ermelino Matarazzo district in Sdo Paulo, Sao Paulo, Brazil, 2016/2017

Dyspnea
Variables n (%) No Yes
n (%) n (%)

Sex

Male 125(30.2) 105(84.0) 20(16.0)

Female 289(69.8) 222(76.8) 67(23.2)
Age groups (years)

72-79 180(43.6) 132(73.3) 48(26.7)

>80 233(56.4) 194(83.3) 39(16.7)
Schooling level

llliterate 52(13.3) 38(73.1) 14(26.9)

1-4 years 234(59.7) 188(80.3) 46(19.7)

> 5 years 106 (27.0) 87(82.1) 19(17.9)
Body mass index classification

Underweight 72(17.3) 62(86.1) 10(13.9)

Normal 180(43.8) 147(81.7) 33(18.3)

Overweight 50(12.0) 38(76.0) 12(24.0)

Obese 113(27.2) 81(71.7) 32(28.3)
Current smoker

Yes 12(3.0) 9(75.0) 3(25.0)

No 399(97.0) 306(79.1) 81(20.9)
Polypharmacy

0-4 219(62.6) 184(84.0) 35(16.0)

25 131(37.4) 92(70.2) 39(29.8)
Multimorbidity

0-1 118(30.7) 106(89.8) 12(10.2)

=22 267 (69.3) 203(76.0) 64 (24.0)
Frailty

Not frail 93(22.6) 77(82.8) 16(17.2)

Pre-frail 265 (64.3) 213(80.4) 52(19.6)

Frail 54(13.1) 35(64.8) 19(35.2)

P-value

0.100

0.014

0.398

0.075

0.985

0.002

0.002

0.022
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Figure 1. Prevalence of dyspnea according to self-reported diseases.

Figure 2. Prevalence of dyspnea according to the presence of frailty phenotype components.
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breathlessness were more likely to have pulmonary diseases, heart
diseases, cancer, depression, multimorbidity and polypharmacy. In
addition, dyspnea occurred more frequently among participants
who were classified as frail (i.e. 35.2%), and fatigue was the pheno-
type component that was most strongly associated with dyspnea.
There is evidence in the literature that the prevalence of dys-
pnea increases with advancing age.>***” In a representative sample
of North American older adults,! it was observed that one in four
adults aged 70 and over experienced clinically significant breath-

lessness, evaluated via a single question (i.e. “How often do you

become short of breath while awake?”). Greater prevalence of mul-
timorbidities'® and polypharmacy,®® reduced physical fitness® and
decreased efficiency of the respiratory system'' make older adults
more susceptible to dyspnea, which corroborate the increasing
prevalence of dyspnea among older age ranges.

Although our results were in agreement with the literature in
terms of the overall prevalence of dyspnea among older adults, it was
surprisingly higher among those aged 72 to 79 years than among
those aged 80 and over. Nonetheless, a previously published geriat-

ric dyspnea model supports the notion of paradoxical reduction in

Table 2. Crude and adjusted odds ratios for dyspnea, according to sociodemographic and anthropometric characteristics, health and
clinical conditions, and frailty status and phenotype components of the FIBRA study. City of Campinas and Ermelino Matarazzo district of
the city of Sao Paulo, Sdo Paulo, Brazil, 2016/2017

. Dyspnea
Variables
OR_ .. 95% Cl P-value OR_ustea 95% Cl P-value
Sociodemographic and anthropometric characteristics
Sex
Female versus male 1.58 0.91-2.75 0.101 1.37 0.77-2.44 0.439
Age groups (years)
> 80 versus 72-79 0.55 0.34-0.89 0.015 0.59 0.35-0.98 0.041
Schooling level
1-4 years versus illiterate 0.66 0.33-1.33 0.247 0.64 0.31-1.32 0.228
> 5 years versus illiterate 0.59 0.27-1.30 0.194 0.56 0.26-1.24 0.209
Body mass index classification
Underweight versus normal 0.72 0.33-1.55 0.398 0.64 0.27-1.49 0.301
Overweight versus normal 1.41 0.66-2.98 0.373 1.39 0.63-3.08 0412
Obese versus normal 1.76 1.01-3.07 0.047 1.54 0.86-2.78 0.148
Health and clinical conditions
Self-reported diseases
Heart diseases 2.24 1.32-3.80 0.003 2.06 1.17-3.62 0.012
Hypertension 1.55 0.88-2.73 0.128 1.53 0.84-2.82 0.167
Stroke 2.25 0.96-5.27 0.061 1.50 0.58-3.86 0.399
Diabetes 1.14 0.66-1.98 0.620 1.10 0.62-1.95 0.746
Cancer 3.17 1.52-6.59 0.002 3.25 1.48-7.18 0.003
Arthritis 1.42 0.86-2.34 0.164 1.41 0.82-2.40 0.211
Pulmonary diseases 2.57 1.31-5.03 0.006 2.25 1.08-4.67 0.029
Depression 2.11 1.17-3.80 0.013 1.94 1.04-3.59 0.036
Osteoporosis 1.31 0.77-2.22 0.308 141 0.79-2.50 0.239
Multimorbidity
> 2 versus 0-1 2.78 1.44-5.39 0.002 291 1.41-5.99 0.004
Polypharmacy
> 5 versus 0-4 2.23 1.32-3.75 0.003 2.02 1.15-3.54 0.014
Frailty status and phenotype components
Frailty
Pre-frail versus not frail 1.17 0.63-2.18 0.609 1.14 0.58-2.22 0.705
Frail versus not frail 2.61 1.20-5.67 0.015 2.54 1.08-5.97 0.032
Frailty components (versus absence of the criterion)
Weight loss 1.26 0.73-2.18 0.398 1.48 0.81-2.69 0.197
Low physical activity 1.26 0.78-2.04 0.330 1.20 0.72-2.03 0.482
Low grip strength 0.80 0.42-1.52 0.509 0.81 0.40-1.64 0.563
Gait slowness 2.10 1.16-3.79 0.013 1.71 0.89-3.30 0.106
Fatigue 2.90 1.77-4.75 <0.001 2.75 1.62-4.66 <0.001

OR = odds ratio; Cl = confidence interval; adjusted: age, sex, schooling and body mass index classification. In bold: statistically significant associations.
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the perception and reporting of dyspnea, explained in terms of the
influence of physiological, neurological, psychological and social
changes with aging.? Thus, it is plausible that the self-reported dys-
pnea rate is reduced in the older age ranges. Additionally, another
study with the same cohort showed that a considerable portion of
longer-living older adults (i.e. 80 years of age and over) were in good
health,* which contradicted the results from investigations in other
countries.”»** One hypothesis is that people with better health and
socioeconomic conditions are more likely to reach advanced ages.
So, it is possible that the lower prevalence of dyspnea in the old-
est-old group can also be partly due to this (i.e. older adults with
worse conditions, including those associated with the presence of
dyspnea, would die earlier).*** Given that cohort studies involving
very old community-dwelling adults are scarce in Brazil, the possi-
bility for discussion of the present results is limited.

Regarding the factors associated with dyspnea in older adults,
the present results partly corroborate the findings of Smith et al.!
Among community-dwelling older adults, those authors found
that individuals with respiratory diseases, multimorbidity, heart
diseases, obesity and low educational level were more likely to have
dyspnea. In addition, dyspnea was associated with depression,
anxiety, fatigue, pain, dependence with regard to activities of daily
living and high use of healthcare services. Interestingly, Johnson
et al.*® showed that age was inversely related to restrictive breath-
lessness during the last year of life. They argued that individuals
who lived to old age achieved that age because they probably did
not have the medical conditions associated with restrictive dys-
pnea, which thus supports the hypothesis raised above.

In old age, the presence of multimorbidity may be more complex

due to overlapping of other conditions such as physical impairment,

Figure 3. Overlapping between dyspnea, multimorbidity and frailty/
pre-frailty status.

mental disorders, frailty and polypharmacy.***”*® These condi-
tions impose a considerable burden at an individual level, and on
healthcare and social services too.** Previous studies demonstrat-
ing the complexity of healthcare management for older people
showed that multimorbidity and polypharmacy were also asso-
ciated with dyspnea,"* which was concordant with our findings.
Smith et al.,! for example, observed that older adults with signifi-
cant breathlessness were more likely to have multimorbidity than
single chronic conditions.

A cross-sectional study conducted in Brazil also showed that
community-dwelling older adults with dyspnea, assessed using the
modified Medical Research Council Dyspnea Scale, had more dis-
eases than those without this symptom.* Regarding polypharmacy,
Akgiin et al.”® observed that it was strongly related to dyspnea (as
measured on a shortness-of-breath scale from 0 to 10 scale within
the Edmonton Symptom Assessment System) among older adults
with serious life-limiting diseases. After adjusting for different fac-
tors (age, sex, diagnosis and statin discontinuation), each additional
medication was associated with 8% and 16% increased risk of mild
and moderate-to-severe dyspnea, respectively. In addition to asso-
ciations between dyspnea and some chronic self-reported diseases,
multimorbidity and polypharmacy, it was also observed in the pres-
ent study that dyspnea could occur in combination with multimor-
bidity and/or frailty/pre-frailty conditions. These, in turn, may bring
more complexity to healthcare for community-dwelling older adults.

The relationship between respiratory impairment/diseases
and frailty among older adults has been demonstrated in differ-
ent studies.’*'* In a meta-analysis, Marengoni et al.* found that
older adults with COPD had twofold increased odds for present-
ing frailty, compared with those without COPD. Among commu-
nity-dwelling older adults, Vaz Fragoso et al.'* showed that respi-
ratory impairment was associated with frailty at the baseline and
that there was an increased likelihood of developing frailty features
after three years of follow-up. Although studies involving COPD
patients have supported the existence of a relationship between
dyspnea and frailty,"**** it is not known whether this is true for
community-dwelling older adults.

In the present study, older adults who reported dyspnea were
more likely to be classified as frail, even after adjustment for age,
sex, schooling and BMI classification. Moreover, although fatigue
and gait slowness were the frailty phenotype components that were
associated with reports of dyspnea, only fatigue remained associated
with dyspnea after controlling for confounding factors. According
to Vaz Fragoso et al.,”” poor performance in the single chair stand
was associated with a greater chance of having moderate-severe
exertional dyspnea, which became attenuated when controlled for
some frailty components singly. Similarly, Silva et al.* observed that
there was high prevalence of frailty (23.6%) among Brazilian com-

munity-dwelling older adults who reported having dyspnea. After
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adjusting for different confounders, higher dyspnea score was found
to be independently associated with poor physical performance.*
Among COPD patients, Medina-Mirapeix et al.* demonstrated that
low grip strength was the most prevalent component among those
classified as frail, followed by low physical activity levels and fatigue.
However, only fatigue was associated with dyspnea and severity of
COPD symptoms in the final multivariate models.

Some conceptual models for explaining the dyspnea-inactivity
vicious cycle in COPD are available in the literature. Recently, Ramon
etal.! proposed a model in which a sequence of events (e.g. expira-
tory airflow limitation, increased resting lung volumes and dynamic
hyperinflation) might lead to a cycle consisting of the following: dys-
pnea - reduced physical activity - deterioration of exercise capacity
- dyspnea. Although not included in Ramon’s model, fatigue might
be easily fit into the dyspnea-inactivity vicious cycle, independently
of a specific diagnosis. In an observational study involving commu-
nity-dwelling older adults, Egerton et al.* showed that fatigue was
associated with lower physical activity levels. This finding did not
confirm whether fatigue was a cause of low physical activity levels
or whether it occurred as a result from inactivity. Therefore, those
authors suggested that reduced activity might also lead to decreased
physical capacity, which would hence increase inactivity-related
fatigue through a reversed causal pathway. Surprisingly, neither low
physical activity levels nor low grip strength was associated with dys-
pnea in our study. Therefore, it is still unclear whether dyspnea-inac-
tivity and frailty cycles overlap or not among community-dwelling
older adults and whether a reversed causal pathway might exist in
this population. This pathway would consist of the following: frailty
- reduced physical activity - deterioration of physical reserves and
increased exercise intolerance - dyspnea.

In summary, it was observed that a considerable proportion
of the community-dwelling older adults of our study reported
shortness of breath. Unlike other age groups, this symptom may
be related not only to specific conditions (such as respiratory
and cardiovascular diseases) but also to the presence of multi-
morbidities, polypharmacy and frailty. Thus, self-reported dys-
pnea should be considered to be an important symptom among
older adults and should not be attributed to age per se. In addi-
tion to single-item questionnaires, it is important that shortness
of breath should be investigated in a broader manner in this pop-
ulation, especially taking into account its impact on activities of
daily living. However, it needs to be borne in mind that the scales
most used for assessing dyspnea were developed before publica-
tion of the Consensus of the American Thoracic Society.’ Thus,
these scales cannot cover the entirety of the definition of dyspnea
in terms of functional, sensory-perceptual and affective aspects.
In this way, multidimensional scales to evaluate dyspnea should
be also considered when assessing the geriatric population. It is

noteworthy that, in addition to adequate clinical management of

chronic diseases and usage of medications, care for older adults
with dyspnea should be carried out in an interdisciplinary and
integrated manner, as much as possible.

The present study had some limitations that should be addressed.
First of all, the cross-sectional nature of the study did not allow us
to draw causal associations between dyspnea, health conditions
and frailty. Therefore, further longitudinal studies should include
objective respiratory measurements that would help clarify such
relationships and the effect of respiratory impairment on the pro-
gression of frailty, especially among community-dwelling older
adults. Second, as the present sample was not representative of the
community-dwelling older population and only included individ-
uals aged 72 years and over, the results need to be interpreted with
caution. Third, as the presence of dyspnea was evaluated just by a
single question, the impact of its severity, commonly assessed using
the Medical Research Council Dyspnea Scale, was unknown in our
sample. In addition, methodological bias cannot be ruled out, given
that different approaches were used to measure dyspnea (a single
screening question) and frailty (a well-established tool). However,
it is important to note that no reliable and valid dyspnea scales for
Brazilian community-dwelling older adults were available at the time

of design and application of the research protocol.

CONCLUSIONS

Among community-dwelling older adults, dyspnea was associ-
ated with different diseases, multimorbidities, polypharmacy and
frailty, even after controlling for age, sex, schooling and body mass
index. Among those reporting dyspnea, fatigue and gait slowness
were more likely to be present. Recognizing the factors associated
with reports of dyspnea may contribute to prevention of negative

outcomes and to management of frailty in this population.
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