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ABSTRACT

Objective: To investigate associations between respiratory capacity, quality of life and cognitive
function in elderly individuals. Methods: The sample included 386 elderly individuals (232 women).
Respiratory capacity assessment was based on maximal expiratory pressure measured at peak
expiratory flow. Subjects were classified according to peak expiratory flow values adjusted for sex,
age and height of individuals with normal (peak expiratory flow curve <80% and >60%) or reduced
(peak expiratory flow curve < 60%) respiratory capacity. The World Health Organization Quality of
Life Questionnaire and the Mini-Mental State Examination were used to assess quality of life and
cognitive function, respectively. Results: Elderly women with reduced respiratory capacity scored
lower on the Mini-Mental State Examination (p=0.048) and quality of life questionnaire (p=0.040)
compared to those with normal respiratory capacity. These differences were not observed in men
(p>0.05). Conclusion: Reduced respiratory capacity was associated with poorer quality of life
and cognitive function in elderly women. These associations were not observed in elderly men.
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RESUMO

Objetivo: Investigar a associagdo entre capacidade respiratéria, qualidade de vida e funcéo
cognitiva em idosos. Métodos: A amostra incluiu 386 idosos (232 mulheres). A capacidade
respiratdria foi avaliada pela pressao expiratéria méxima obtida no pico de fluxo expiratério. Com
base nos resultados maximos de fluxo expiratdrio, os individuos foram classificados de acordo
com o valor previsto para sexo, idade e estatura em capacidade respiratéria normal (curva de fluxo
expiratorio de pico inferior a 80% e superior a 60%) ou capacidade respiratdria reduzida (curva de
fluxo expiratério de pico menor que 60%). O questionario World Health Organization Quality of
Life e o Miniexame do Estado Mental foram utilizados para avaliar a qualidade de vida e a fungéo
cognitiva, respectivamente. Resultados: Em comparacdo com mulheres idosas com capacidade
respiratoria normal, as pessoas com capacidade respiratria reduzida apresentaram escores
mais baixos para 0 Miniexame do Estado Mental (p=0,048) e qualidade de vida (p=0,040).
Nos homens, ndo foram observadas diferencas (p>0,05). Concluséde: Capacidade respiratéria
reduzida foi associada a pior qualidade de vida e a funcéo cognitiva em mulheres idosas. Essas
associacoes nao foram observadas em idosos do sexo masculino.
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INTRODUCTION

Aging promotes lung structural and physiological
changes associated with reduced lung function and
respiratory capacity. Therefore, higher ventilatory
demands imposed by small efforts often lead to dyspnea
and fatigue in older adults. Also, respiratory impairment
is the final stage of several conditions, such as pulmonary
and cardiovascular diseases, cancer and many others.-?

Clinical and population-based studies have shown
that respiratory function is associated with cognitive
disorders in older adults.®® These associations have
been attributed to hypoxia-induced changes in the
synthesis of neurotransmitters, such as acetylcholine,
with resulting mental confusion and memory
impairment.©® Reduced cognitive function have direct
impacts on the quality of life of older adults.”® Hence,
psycho-emotional disorders, such as low self-esteem
and depression, may be associated with impaired
respiratory function.

Evidence of reduced cognitive performance and
poor quality of life in older adults with impaired
respiratory function has been given.® However, it is
unclear whether these associations are sex-dependent.
Elderly women have more comorbidities, faster
respiratory function decline and higher prevalence of
incapacity compared to elderly men.®” According to a
recent study, peak expiratory flow (PEF) is associated
with functional variables, such as handgrip strength and
performance in the Timed Up and Go (TUG) test in
women, but not in men.(?

In this study, cognitive performance and quality
of life of elderly men and women with preserved or
reduced PEF were compared to investigate potential
sex-related differences.

OBJECTIVE

To investigate whether elderly women with decreased
peak expiratory flow would have poorer cognitive
function and quality of life compared to elderly men.

METHODS

Sample

The sample comprised 386 elderly individuals (232
women) recruited from a geriatric hospital in Sdo Paulo
(SP, Brazil). This hospital unit is specialized in care of
institutionalized and community-dwelling adults aged
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over 60 years. A multidisciplinary team (physicians,
physical therapists, psychologists, nurses, dietitians and
kinesiology specialists) provides optimal health care
and social support for elderly individuals.

The following inclusion criteria were adopted: age
=65 years, absence of chronic obstructive pulmonary
disease and absence of disability or signs of dementia
based on clinical history or Mini-Mental State
Examination (MMSE; cut-off point adjusted for level of
education). Exclusion criteria were as follows: age <65
years, history of chronic obstructive pulmonary (bronchitis
or emphysema), respiratory distress induced by moderate
exercise, functional disability (bedridden or unable to move
around the outpatient ward) and diagnosis of dementia
based on medical team observations, clinical history or
MMSE (cut-off point adjusted for level of education).

Procedures in this study were in compliance with
the ethical standards of Hospital Israelita Albert Einstein
Ethics Committee for Research Involving Human
Experimentation and the Declaration of Helsinki
(1975 version; 1983 revision), opinion no. 05/275,
CAAE: 0051.0.028.000-05.

Clinical and sociodemographic data

Clinical data (e.g., history of chronic diseases, current
or past smoking habits) were extracted from medical
history and physical examination records. Smoking was
determined by multiplying the number of cigarette packs
smoked per day by the number of years the individual
has smoked. Individuals who had smoked at least 100
cigarettes in their lifetime but had quit smoking at the
time of the interview were considered former smokers.
Alcohol intake was determined according to units of
alcohol (10mL) consumed per week; volumes of more
than 14 units per week were considered excessive.
Sociodemographic data (sex, age, education level,
marital status and occupation) were also collected.

Measurements

The level of depression was determined using the
Brazilian version of the 15-item Geriatric Depression
Scale (GDS short form)®) with a cut-off point of 3.
Cognitive status assessment was based on the clock
drawing test.!? Instrumental and basic activities of
daily living were assessed using the Lawton-Brody and
Katz questionnaires, respectively.*¥ The handgrip
strength®™ and the TUG tests'® were used to measure
functional capacity.

Expiratory flow
Peak expiratory flow measurements were obtained in
the standing position. All subjects were instructed on the
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use of the peak flow meter (Assess® Peak Flow Meter,
Philips, Netherlands). Subjects were asked to breath-in
deeply to full lung insufflation and, with the mouthpiece
in place and the neck in neutral position (i.e., not flexed
or extended), breathe out as hard as possible into the
peak flow meter. The procedure was performed twice,
and the highest value (L/min) was used in the analysis.
The prediction equation of Neder et al.,'” was used to
adjust upper and lower reference limits for age and sex.
Peak expiratory flow is directly related to respiratory
muscle strength; hence, PEF measurements are not
diagnostic of obstructive or restrictive disease.

Health-related quality of life

Health-related quality of life was assessed using the
Brazilian version of the World Health Organization
Quality of Life assessment (WHOQOL).®® This
questionnaire comprises questions in six domains:
physical health, psychological, level of independence,
social relationships, environment and spirituality/
religion/ personal beliefs. Domains are scored zero to
100 (worst and best possible quality of life, respectively).
Participants answered the questionnaire themselves;
assistance was limited to rereading questions slowly
when required.

Cognitive function

Cognitive function assessment was based on the MMSE.
The MMSE comprises verbal (time-space orientation,
immediate memory, evocation and procedural memory,
attention and language) and nonverbal (perceptual-
motor coordination and understanding instructions)

Table 1. Clinical characteristics of the sample

responses. Scores range from zero to 30, with higher
scores indicating better cognitive function. The cut-off
point was determined according to level of educational,
as described.(”

Statistical analysis

Data normality was investigated using the Shapiro-Wilk
test. The following statistical procedures were used:
mean, standard deviation, analysis of covariance
(ANCOVA) for investigation of relations between
quality of life, PEF and mental health, with adjustment
for confounders, and the #-test for comparison between
sexes. The frequency of chronic diseases and risk factors
was analyzed using the x> model. A level of significance
of 0.05 (p<0.05) was adopted in inferential analyses.
Statistical analyses were performed using the software
Statistical Package for the Social Sciences (SPSS),
version 20.

RESULTS

Sample characteristics are shown in table 1. Older
adults with preserved or reduced expiratory flow had
similar anthropometric and clinical parameters, except
for higher prevalence of hypertension in men with
reduced expiratory flow. Alcohol intake (p=0.013)
and the incidence of stroke (p=0.023) were higher in
women with reduced expiratory flow (Table 2).
Comparisons of MMSE performance and health-
related quality of life between elderly men and women
with preserved or reduced expiratory flow are displayed
in figures 1 and 2. Elderly women with reduced

Men Women
Characteristic Preserved expiratory  Reduced expiratory Preserved expiratory  Reduced expiratory
flow (n=86) flow (n=69) p value flow (n=115) flow (n=119) p value

Age, years 73.6£7.6 79.1£8.1 0.051 74.2+8.2 79.0+8.9 0.070
Weight, kg 701+124 65.7+16.2 0.065 7912185 70.3+15.1 0.066
Height, m 1.54+0.7 1.63+0.6 0.097 1.65+0.9 1.57=0.1 0.19
Body mass index, kg/m? 29449 28.1+6.3 0.053 29.2+59 28952 0.106
Systolic BP. mmHg 1449+26.3 146.6+25.4 0.133 147.5+24.0 142.6+24.9 0.165
Diastolic BE mmHg 90.7+14.2 89.1+16.0 0.170 90.4+15.4 86.3=15.3 0.151
Heart rate, bpm/min 70.7£89 735%10.2 0.071 72.1+10.4 70.4=9.0 0.068
Smoking 338 293 0.606 52.3 41 0.107
Diabetes 25.0 19.7 0.450 25.0 17.7 0.199
Hypertension 57.5 1 <0.01 492 375 0.08
Coronary artery disease 5.0 39 1.00 18.9 11.5 0.144
Peripheral artery disease 25 5.3 0.434 45 3.1 0.737

Data are presented as percentil or mean=standard deviation. BP: blood pressure
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Table 2. Distribution of groups per age-related diseases

Men (n=155) Women (n=233)
Age-related disease Preserved expiratory Reduced expiratory Preserved expiratory Reduced expiratory
flow (n=86) flow (n=69) pivalus flow (n=115) flow (n=119) p value

Smoking 34.9 30.4 0.602 50.4 42.0 0.218
Alcohol abuse 209 18.8 0.781 417 26.1 0.013*
Stroke 0 0 0.100 26 34 0.023*
Ischemic stroke 35 29 0.837 0.9 2.5 0.736
Dementia 23 0 0.204 Bl5 5.9 0.331
Depression 36.0 40.6 0.565 287 24.4 0.386
Diabetes 233 203 0.658 21.7 22.7 0.454
Coronary artery disease 5.8 29 0.187 20.0 12.6 0.128
Peripheral artery disease 2.3 43 0.480 5.2 25 0.126
Hypertension 55.8 29.0 0.001 452 429 0.285
Heart failure 7.0 5.8 0.167 96 6.7 0.227

* p<0.05. Data are present in frequency.

MMEE (score)

Q-
Reduced lung
capacity

MNormal lung
capacity

Reduced lung MNormal lung
capacity capacity

Men Women

*p<0.05. MMSE: Mini Mental State Examination
Figure 1. Mini Mental State Examination per expiratory flow
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*p<0.05. WHOQOL: World Health Organization Quality of Life.
Figure 2. World Health Organization Quality of Life score per expiratory flow

expiratory flow performed worse on the MMSE
(p=0.048) and had lower health-related quality of life
scores (p=0.040). These differences were not observed
in men (p>0.05).

DISCUSSION

Poorer cognitive function and health-related quality
of life in elderly women with reduced PEF compared
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to those with preserved expiratory flow was a major
finding in this study. Interestingly, these differences
were not observed in elderly men.

Cognitive impairment and physical dependence
have been associated with adverse health outcomes,
including poor quality of life and psychological
disorders.®?)  Therefore, deeper understanding of
factors potentially associated with cognitive and
physical decline may contribute to the development
of effective practices and therapies, aiming to improve
health-related quality of life and promote functional
independence in older adults. In this study, women with
reduced PEF had poorer cognitive function. In a study
of Yaffe et al.,®® respiratory disorders were a strong
predictor of mild cognitive impairment and dementia
among 298 women with respiratory disorders. These
findings may reflect progressive respiratory strength
and skeletal muscle mass loss in women, particularly
after menopause, leading to hypoxia-induced cognitive
deficits.*>) A potential underlying mechanism is the
rapid decrease in circulating levels of hormones, such
as testosterone, in women aged 20 to 45 years.?%?)
Testosterone, a major anabolic hormone, plays a
significant role in protein synthesis in skeletal muscle
and in muscle regeneration.®

Mechanisms underpinning the effects of hypoxemia on
cognitive function in women are difficult to address in
samples such as the one in this study, due to age-related
comorbidities, as obesity, diabetes mellitus, hypertension
and frailty.® Nonetheless, changes in the prefrontal
cortex may be involved, as suggested by Beebe et al.,C?
Oxidative stress is thought to promote homeostatic
imbalances and neuronal changes in specific areas,
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particularly the prefrontal cortex, with resulting
dysregulation of the executive system and decline in
primary cognitive abilities.®”

Also, health-related quality of life was poorer in
elderly women with reduced PEF compared to those
with preserved PEF in this sample. The relation
between health-related of quality of life and respiratory
function was investigated by Renwick et al.®V In that
study, women with preserved respiratory function had
higher health-related quality of life scores, possibly due
to associations between health-related of quality of life
and physical capacity, given the negative impacts of
dyspnea and fatigue resulting from respiratory muscle
weakness on performance of daily activities.

Interestingly enough, cognitive function and health-
related quality of life did not differ between men with
preserved or reduced PEFE. Reasons behind such sex-
related differences remain to be determined. Faster
muscle mass loss has been reported in postmenopausal
women.®? Also, women have higher numbers of frailty
markers and higher prevalence of frailty compared to
men.®) Aforementioned factors may enhance negative
effects of reduced respiratory strength on expiratory flow.

This study has some limitations. First, its cross-
sectional design precluded inferences of causality.
Second, the sample involved different risk factors,
and data regarding use of medication were lacking,
precluding further analysis of these variables. Finally,
PEF is a measure of respiratory strength and does not
allow lung volume and capacity determination.

CONCLUSION

Elderly women with reduced peak expiratory flow had
poorer health-related quality of life and cognitive function
compared with those with preserved expiratory flow.
Similar differences were not observed in elderly men.

Further studies are warranted to clarify these findings,
including more accurate assessment of potential
interfering variables, such as medication use and lifestyle
habits.
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