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Objectives: Previous studies have suggested the relationship between physical function, mortality, and
autonomic nervous activity in frail elderly and that maintaining sympathetic nervous activity might lead to
improved physical function and mortality in the elderly population. The aim of this study was to investigate
the utility of sympathetic nervous activity measured by heart rate variability in frail elderly patients un-
dergoing inpatient rehabilitation, further focusing the nervous activity on the effect of rehabilitation therapy.
Design: Prospective cohort study.
Participants: Sixty-one subjects aged 75 years or older were recruited after treatment of acute phase illness.
Measurements: Before undergoing rehabilitation, data of 24-hour Holter monitoring and a blood venous
sample were obtained. From RR intervals in the electrocardiogram, heart rate and SDs of all NN intervals
in all 5-minute segments of the entire recording, power spectral density, low frequency (LF), high fre-
quency (HF), and low frequency/high frequency (LF/HF) were calculated. Functional Independence
Measure (FIM) and Barthel index were used to measure physical function.
Results: FIM score and Barthel index were 46.8 + 25.4 and 32.8 + 31.7, respectively. Serum total protein,
albumin, hemoglobin, and total cholesterol were all significantly related to FIM score and Barthel index
before rehabilitation. Heart rate variability indices did not show a significant relationship with physical
function, whereas the high LH/HF group showed significant improvement in physical function compared
with the low LH/HF group. Moreover, LF/HF frequency was a predictive factor for improvement of
physical function after 2 months of rehabilitation.
Conclusion: A favorable effect of preserved LF/HF on rehabilitation outcome was observed in elderly
undergoing rehabilitation. Preservation of sympathetic nervous activity may lead to improved physical
function in the elderly.
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The number of disabled elderly is increasing in Japan, and the
number of elderly needing long-term care reached more than 5

approach to improve physical function after treatment of acute
phase illness.? In Japan, the underlying causes of physical dysfunction

million in 2011." It is important for disabled elderly to maintain or
improve their physical function. Rehabilitation is a well-established
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necessitating rehabilitation are cerebrovascular disease, fracture,
disuse syndrome, and other diseases that cause physical dysfunction.?
It is our most urgent task to prevent and treat these diseases, and also
to improve physical function after the occurrence of these diseases.
Recent studies have indicated a relationship between these under-
lying diseases and sympathetic nervous activity.* 8

With regard to cerebrovascular disease, which is the most
frequent cause of elderly becoming frail or needing long-term care,
Muslumanoglu et al* demonstrated that low sympathetic nervous
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activity measured by skin sympathetic reactivity reflected greater
severity of paralysis and severe limited motor function in the chronic
phase of ischemic cerebrovascular disease in the elderly. In addition,
RR intervals in the electrocardiogram are used to evaluate heart rate
variability (HRV),” and low frequency/high frequency (LF/HF), which
was reported to be a marker of sympathovagal balance or sympa-
thetic modulation, showed a positive correlation with both respira-
tory and skeletal muscle strength in chronic obstructive pulmonary
disease.” Moreover, it was reported that low LF/HF value was related
to overall mortality in not only frail elderly and elderly in long-term
care, but also community-dwelling elderly.®® In addition to these
previous reports, we recently showed that elderly in long-term care
aged 75 years or older had lower LF/HF than in physically intact
elderly controls. Moreover, in only long-term care elderly, the low LF/
HF group was significantly associated with high mortality after
adjustment for age, sex, cardiovascular risk factors, and physical
function. These findings suggest that preserved sympathetic nervous
activity might have some favorable effects in long-term care elderly.®

Dementia is known to be a limiting factor in rehabilitation.'0~'2
Patients with Lewy body dementia and Parkinson disease dementia
show low sympathetic activity.!>'* The same relationship is observed
in fractures. B-blockers are widely accepted for the treatment of hy-
pertension and chronic heart failure through reducing sympathetic
nervous activity in middle age.">'® However, most studies concerning
the benefit of B-blockers targeted only middle age, and there have
been few studies of elderly aged 75 years or older."” In contrast to the
benefit of B-blockers in middle age, they were found to have a rela-
tionship with incident fracture in elderly people aged 80 years or
older.'

These findings suggest that it might be necessary to maintain
sympathetic nervous activity in very elderly people, especially in frail
or long-term care elderly. However, few studies have examined the
relationship between sympathetic nervous activity and the effect of
rehabilitation therapy in very elderly people. Therefore, we investi-
gated whether sympathetic nervous activity affects physical function
increment in elderly aged 75 years or older undergoing rehabilitation
therapy. The aim of this study was to determine whether the high
sympathetic nervous activity group would show greater improve-
ment in physical function, and whether sympathetic nervous activity
could predict the effect of rehabilitation.

Methods
Setting and Participants

This observational study analyzed 61 consecutive elderly persons
aged 75 years or older who were admitted to a rehabilitation unit.
The hospital was located in Nagano prefecture, Japan. Inclusion
criteria were elderly aged 75 years or older undergoing rehabilitation.
Exclusion criteria were treatment of acute phase disease within the
last 2 weeks, arrhythmia, administration of anti-arrhythmia drugs or
B-blockers, malignancy, and neurodegenerative disease.’ Medical
records were reviewed to obtain information on history of cardio-
vascular disease, such as hypertension, diabetes mellitus, hyperlip-
idemia, chronic heart failure, or ischemic heart disease, which was
confirmed by the patient or family. This study protocol was approved
by the institutional review board of the Keijinkai Kikyougahara
Hospital. Written informed consent was obtained from all partici-
pants or their families.

Heart Rate Variability

Ambulatory Holter recording was performed for 24 hours using
QR2100 (Fukuda ME, Kogyo, Tokyo, Japan) and processed with
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HS1000VL (Fukuda ME Kogyo). For time domain analysis, the SDs of
all NN intervals in all 5-minute segments of the entire recording
(SDANN) were calculated, and frequent domain analysis was per-
formed with fast Fourier transform. From the power spectral density,
LF (0.04~0.15 Hz), HF (0.15~0.40 Hz), and LF/HF were determined.

Anthropometric, Physical Function, and Hematologic Measures

Height, weight, and body mass index (BMI) were measured before
Holter monitoring. FIM score'® and Barthel index*® were determined
to assess physical function. Venous blood samples were obtained
from individuals in the morning after an overnight fast. Blood cell
counts and serum levels of chemical parameters were determined by
a commercial laboratory (Health Science Research Institute, Yokoha-
ma, Japan).

Statistical Analysis

Data were analyzed using SPSS software (Ver.11.0.1J; SPSS Japan
Inc., Tokyo, Japan). Pearson correlation coefficient was calculated to
determine the relationship between physical function and blood
nutritional data and HRV indices. Standardized multiple regression
analysis of FIM and Barthel index was performed with age, sex, and
the disease necessitating rehabilitation as covariates. One-way anal-
ysis of variance was used for the effect of 2 months of rehabilitation
on each HRV index. Age, sex, BMI, the disease necessitating rehabil-
itation, FIM before undergoing rehabilitation (pre-FIM), blood nutri-
tional data, and HRV indices, including heart rate, SDANN, LF, HF, and
LF/HF were used as covariates in stepwise regression analysis to
determine independent predictors of increment of FIM after
2 months of rehabilitation (AFIM). For selected predictive factors, the
standardized regression coefficient () was calculated by multiple
regression analysis.

Results

We registered 61 elderly people who received rehabilitation, and
assessed physical function and HRV from 24-hour Holter monitoring.
The background data of this study are shown in Table 1.

The underlying diseases necessitating rehabilitation were cere-
brovascular disease (n = 37, 60.7%), disuse syndrome (n = 14, 23.0%),
and fracture (n = 10, 16.3%). Mean age was 86 + 5 years, blood
nutritional data including total protein, albumin, total cholesterol,

Table 1
Characteristics of Elderly Individuals

Category Measurement Items Results

Background data Number 61
Age 86 + 6 (75—100)
Sex, male (%) 20(32.8)
BMI, kg/m? 19.7 + 3.2

Type of disease, n (%) Cerebrovascular disease 37 (60.7)
Disuse syndrome 14 (23.0)
Fracture 10(16.3)

Blood nutritional data Total protein, g/dL 6.4 + 0.7
Albumin, g/dL 34+05
Hemoglobin, g/dL 121 +£1.7
Total cholesterol, mg/dL 177 + 44

Physical function FIM 46.8 + 25.4
Barthel index 32.8 + 31.7

HRV indices Heart rate (beats per minute) 74.8 +£12.8
SDANN, ms 85.7 £ 35.5
LF, ms? 35.8 £ 27.5
HF, ms? 63.8 = 57.8
LF/HF 0.70 + 0.26

Values are mean =+ SD.



Download English Version:

https://daneshyari.com/en/article/6049821

Download Persian Version:

https://daneshyari.com/article/6049821

Daneshyari.com


https://daneshyari.com/en/article/6049821
https://daneshyari.com/article/6049821
https://daneshyari.com

