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Influences of Autonomic Function, Salivary Cortisol and Physical Activity on Cognitive Functions
in Institutionalized Older Adults with Mild Cognitive Impairment: Based on Neurovisceral
Integration Model

Suh, Minhee

Department of Nursing, College of Medicine, Inha University, Incheon, Korea

Purpose: This study aimed to investigate objectively measured physical activity (PA) in institutionalized older adults with mild cognitive im-
pairment (MCI) and to elucidate the influence of autonomic nervous function, salivary cortisol, and PA on cognitive functions based on neuro-
visceral integration model, Methods: Overall cognitive function was evaluated using the mini-mental state examination (MMSE) and executive
function was evaluated using semantic verbal fluency test and clock drawing test. Actigraph for PA, HRV and sAA for autonomous function, and
the geriatric depression scale for depression were used. Saliva specimens were collected in the morning for sAA and cortisol. Results: Nine-
ty-eight older adults from four regional geriatric hospitals participated in the study. They took 4,499 steps per day on average. They spent 75393
minutes and 23.12 minutes on average in sedentary and moderate-to-vigorous activity, respectively. In the multiple regression analysis, lower
salivary cortisol level (8 = - .33, p = .041) and greater step counts (8 =.37, p = .029) significantly improved MMSE score. Greater step count (§ =
27, p = 016) also exerted a significant influence on verbal fluency, and greater sAA (3 =35, p = .026) was significantly associated with a better
clock drawing test result, Conclusion: Salivary cortisol, SAA and physical activity were significantly associated with cognitive functions, To prevent
older adults from developing dementia, strategies are needed to increase their overall PA amount by decreasing sedentary time and to decrease
salivary cortisol for cognitive function, and to maintain their sympathetic nervous activity for executive function,
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Table 1. General Characteristics of the Participants (V=98)
Variables Categories M + SD or n (%) Table 2. Descriptive Statistics of Study Variables (V=98)
Age (yr) 77.4 + 8.61 Variables M £ SD
Gender Man 40 (40.8) MMSE score 22.82 + 5.85
Woman 58 (59.2) Verbal fluency score 8.53 + 4.07
Education years 793 £533 Clock drawing test score 7.11 £ 291
Marital status Married 42 (42.7) TR finiees
(n = 96) Widowed 50 (52.1) Mean heart rate (beats/min) 76.84 + 11.46
Single 2(21) Mean RR interval (ms) 852.20 + 570.53
Divorced 221 Ln SDNN (ms) 331090
Subjective financial Good 6 (6.1) Ln RMSSD (ms) 283+ 1.10
status Average 61(62.2) nLF (%) 59.0 + 22.53
Poor 31(31.6) nHF (%) 415+2272
Drinking alcohol Previous drinker 54 (55.1) LF/HF (a.u) 2.81 +3.46
Never 41418 Salivary alpha-amylase (U/mL) 69.51 + 57.77
Sometimes 331 Ln salivary cortisol 1.43 £ 0.67
Smoking Previous smoker 30 (30.6) Physical activity
Never 67 (68.4) Step counts per day 4,499.22 +2,974.95
Current smoker 1(1.0) Time in sedentary (min/day) 753.93 + 177.49
Underlying iliness  Hypertension 63 (64.3) Time in light activity (min/day) 290.61 + 143.83
diagnosed Musculoskeletal disease 39 (39.8) Time in moderate activity (min/day) 22.74 +28.28
Stroke 29 (296) MVPA per day (min) 23.12 £ 28.40
@ 16 (16.3
Pankc.er i . Eg 2)) HRV = Heart rate variability; Ln = Natural log transformed; M =
z.w msor.1 5€as€ ’ Mean; MMSE = Mini mental status examination; MVPA = Moderate
‘ il i 8(82) to vigorous physical activity; nHF = Normalized high frequency; nLF
Depression 7844233 = Normalized low frequency; RMSSD = Root mean square of the

M = Mean; SD = Standard deviation.

*Multiple answer allowed.

https://jkan.or.kr

successive differences; SD = Standard deviation; SDNN = Standard
deviation of normal RR intervals.
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Table 3. Factors Influencing Cognitive Functions
MMSE Verbal fluency Clock drawing test
Variables
B SE B t p B SE B t p B SE B t p
Age -017 omn -27 -152 139 -0.17 005 -.34 -3.11 .003 -0.17 0.06 -.50 -288 .007
Woman 13188 GE R =S /AN I9 9NN 055 0.08 0.93 .01 0.08 .933 043 0.88 .08 049 .630
Education years  0.01 0.18 .00 002 .984 0.10  0.09 13 1.14 259 0.11  0.09 .23 122 232
Good financial 250 3.28 12 0.76 .451 292 1.64 .18 1.79 .079 112 1.63 .10 0.68  .499
status
Depression - - - - - -009 012 -.07 -074 .460 0.15 0.14 15 112 .27
nHF 0.01 0.03 .02 0.15 .884 -002 002 -.11 -111 .27 - - - - -
Salivary alpha- 0.01 0.01 .03 0.22 .828 - - - - - 0.02 0.1 .35 222 026
amylase
Ln salivary -263 124 -33 -213 .04 - - - - - - - - - -
cortisol
Step counts per  0.01  0.00 .37 229 .029 0.00 0.00 27 248 016 0.00 0.00 .07 0.50 .619
day
Constant 3743 9.55 392 .000 20.76 4.69 4.43 .000 16.03 4.96 3.23 .003
R?=.420,F=2.87,p =.016 R? =.400, F = 6.35, p < .001 R? = .400, F = 3.36, p = .007

Ln = natural log transformed; MMSE = Mini mental status examination, nHF = Normalized high frequency; SE = Standard error.
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