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Table 1. Characteristics of the study population (N =38)

Characteristic Number and values
Sex M, 11 F, 27
Age (years) 74.2+5.6 (65-86)
Height (m) 1.5+0.1 (1.4-1.7)
Weight (kg) 56.0+8.0 (41.9-72.1)
Muscle mass (kg) 37.7+6.3 (28.2-51.1)
Body fat mass (kg) 16.0=5.9 (5.8-28.9)
Movement (days/week) 2.1+1.6 (0-7)

Atomic bomb survivor
Chronic disease
Medication

Drinking

Sleeping state

Yes, 23 No, 15
Yes, 26 No, 12
Yes, 30 No, 8

No, 17 Few, 10 Many, 11
Not enough, 5 May be enough, 30 Enough, 3

Values are given as mean * standard deviation.

Range are shown in parentheses.

Table 2. Changes of heart rate variability before and after water intake

Variable Before water intake Immediately after water intake
Heart rate (beats/min) 71.0+ 10.6 70.8% 10.8
Total power (ms?) 525.4+549.8 590.4+633.4
Very low frequency (ms?) 233.0+306.2 261.5+295.2
Low frequency (ms?) 190.8+321.3 225.4+391.8
High frequency (ms?) 101.6+112.4 103.5+127.3
LF Norm 55.0+ 25.0 56.9+ 22.5
HF Norm 45.0+ 25.0 43.1+ 22.5
Low to high frequency ratio 2.7t 3.7 2.5+ 2.9

Values are given as mean = standard deviation.
LF Norm, low frequency power in normalized units
HF Norm, high frequency power in normalized units
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Table 3. Influence factors to heart rate variability before and after water intake

Interaction between heart rate variability

Before water intake Immediately after water intake

Variables Factor: § (p) Factor: § (p) before and afte}r? :Z?(t,le»;r Zg;ake and factors
Heart rate Sleeping state: —0.341 (0.036) N N
Total power Medication: 0.449 (0.005)  Sleeping state: 0.353 (0.022) Time X Movement: (0.043)
Medication: 0.313 (0.041)
Very low frequency N Sleeping state: 0.337 (0.039) N
Low frequency Medication: 0.511 (0.001) Medication: 0.347 (0.025) N
Sleeping state: 0.309 (0.045)
High frequency Medication: 0.494 (0.002) N Time X Movement: (0.006)
LF Norm N Weight: 0.482 (0.002) Time X Drinking: (0.013)
Time x Wight: (0.020)
HF Norm N Weight: —0.482 (0.002) Time X Drinking: (0.013)
Time x Wight: (0.020)
LF/HF N Sleeping state: 0.321 (0.039) N

Weight: 0.316 (0.042)

Heart rate variability before and after water intake was analyzed by stepwise method after variable input (Sex, Age, Height, Weight,
Movement, Atomic bomb survivor, Chronic disease, Medication, Drinking, Sleeping state).
Interaction between heart rate variability before and after water intake and factors was analyzed by repeated-measure ANOVA.

N, no significant influenced factors.
B, standard regression coefficient.
P values are shown in parentheses.

LF Norm, low frequency power in normalized units. HF Norm, high frequency power in normalized units. LF/HF, low-to-high frequency

ratio.
Table 4. Relationship between heart rate variability and body composition after water intake
. Immediately after water intake
Variables Factor: § (p)
Low frequency power in normalized units Muscle mass: 0.374 (0.019)
Body fat mass: 0.322 (0.042)
High frequency power in normalized units Muscle mass: —0.374 (0.019)
Body fat mass: —0.322 (0.042)
Low-to-high frequency ratio N
Analysis was adjusted for sex, age, height, movement, atomic bomb survivor, chronic
disease, medication, drinking, sleeping state.
N, no significant influenced factors.
B, standard regression coefficient.
P values are shown in parentheses.
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Fig. 1. Interaction between movement frequency and high
frequency domain of heart rate variability before
and after water intake.
Changes of high frequency domain of heartrate variability were

indicated by stratify movement frequency based on two days.
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Summary

Aim: Few studies on water intake, autonomic nervous activity and factors affecting autonomic nervous activity have
been conducted on older adults. In this study, autonomic nerve activity after ingestion of water in older adults was
investigated by heart rate variability analysis, and the purpose was to analyze and examine the influence of body com-
position and lifestyle habits.

Methods: Thirty-eight older adults (male: 11, female: 27, mean age: 74.2 years) were surveyed regarding their
lifestyle (movement, chronic disease, medication, drinking, sleep state) and measurements were taken of their body
compositions (height, weight, body fat mass, body muscle mass). In addition, we measured heart rate variability
before and immediately after water intake in all subjects. For heart rate variability components, total power (TP), very
low frequency (VLF), low frequency (LF), high frequency (HF), low frequency power in normalized units (LF Norm),
high frequency power in normalized units (HF Norm), and low-to-high frequency ratio (LF/HF) were used for analy-
sis.

Results: Before water intake, heart rate had a tendency to increase in the older adults with insufficient sleep. There
was a significant decrease among those who took medication in their heart rate variability analysis components TP,
LE, HF before water intake (P<0.01). Immediately after water intake, a significant relationship was observed between
heart rate variability analysis components TP, VLF, LF, LF/HF and subjects’ sleeping conditions, medication, or body
weight. In addition, a significant relationship was observed between body weight and LF Norm, HF Norm after water
intake (P<0.01). In terms of body weight, body fat mass and muscle mass were shown to be related to LF Norm and
HF Norm. There was no significant difference in heart rate change and heart rate variability analysis components
before and after water intake, but significant interactions in TP and HF changes before and after water intake were
observed in those with routinely frequent movement (TP: P<0.05, HF: P<0.001). LF Norm and HF Norm change
before and after water intake showed a weak interaction with drinking frequency and body weight (P<0.05).

Conclusion: Heart rate variability before and after water intake in older adults was influenced by various factors.
Medication, sleep state, body composition as well as drinking and movement habits may be related to heart rate vari-
ability in older adults. It is necessary to investigate these factors further to obtain more information. It is important to
understand autonomic nervous activity and the factors that influence older adults’ heart rate variability analysis in
detail to prevent various disorders of older adults so that they can maintain their health.



