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Abstract Background: A validation study is needed to make domestic applications of German Kneipp therapy. Purpose:
The study aims to test the effect of a Kneipp therapeutic program in a domestic forest environment on the autonomic nervous
system. Methods: The program was made considering the 4 key elements (‘exercise’, ‘regulative therapy’, ‘nutrition’, and
‘phytotherapy’) of the Kneipp therapy. Total 3 sessions (once a week for 5 hours in each session) were performed to 40
domestic adults divided into four groups (10 in each group). HRV was measured on the subjects before and after the
intervention, and its 6 characteristic parameters (TP, VLF, LF, HF, LF/HF, CSI: Cumulative Stress Index) were compared for
statistical analysis. Results: For 33 subjects excluding 7 who were disturbed by interrupt factors during measurements,
significant improvements after the intervention, were observed in TP(8.64%, p <..001), VLF(6.96%, p <.05), LF(15.86%,
p <.001), HF(8.46%, p <.01), LF/HF(5.77%, p <.05) and CSI(—16.06%, p <..001). Conclusions: The Kneipp therapy
performed in the forest environment was shown to activate the autonomic nervous system and in particular the sympathetic
and parasympatheric nervous to promote heart activity, and was also shown to most significantly reduce cumulative stress.
The present observations would be the first preliminary evidence that the Kneipp therapeutic interventation in a domestic
forest environment results in positive responses of the autonomic nervous system including stress relief.
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Fig. 1. uBioMacpa and uBioClip v70. (Biosense Creative Co., Ltd,
Seoul, Korea)

w2 3 ¢lo}(Biosense Creative Co., Ltd, Seoul, Korea).
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Table 1. Normal ranges for the PPG spectral power of each
frequency band, and cumulative stress index.

Frequency band sl
TP VLF LF HF LF/HF
6.96~8.87 6.43~8.37 5.77~7.83 3.45~6.68 0.84~2.64 30~45

*For the age of 51~70. Data provided by Bio Sense Creative co.,
Ltd, Seoul, Rep. Korea

el A=A veRdel 5 W9l s Ak A
S ofm|giet

- HF(High Frequency, F-27}t 4173 A=) W} 21359
9] 2 ERle|A 2 T4 919(0.15~0.4 HzpllAe] =}
9] S AR Z ()2 W3 gheloh, Fazt 2144 €] &
= nhedshe A Feoloh. Fuzk 4o @44 TEs F
Alojit o] gk el A #A vebdet. w3k A173A1 0] &4
=rb gejxl Aejz e A&Ew 1 ogsker Fwztk 4l
7 o] Hat BAAX|A HaL, 74 AEH 27} Al o
ehdot. 5 v 2B A 35} 98 Aol Fatt Al
73] I =7} Zhast AR U velde 25 H 9ol
A =55 77 e E Sulsieh

- LF/HF(LE/HF ratio, 244} 4173
2173 Ao w3 =) a7t A3 Fagk Al 249 vl

= T A AAA A TS s AEelnt
ol BE WelEe 95 =<, 3E, AR 5 A4 A
o o

S dehiie, 25 W9 Ao 1Y, -5 S
R

- CSI(Cumulative Stress Index, 7% AXE#H X 2|4
A AE A Ape W g o] oA, A B, A
17 #3=, HRVS] 7} Wele] g F3lsie] o212 23
Zoltt. 25018k AEH AT A2 Qe A, 25-35%
Al 2EH A A, 35457 7] 2EH A A,
45~60 LAH AEH AT} e Eo] REX Yiido] ofs
1= A, 60 o4 R AERA A= Agriele] A4
o] d sl 7174le] 7 AEHA AP 30-45 AE
2 vehde, AEA ARl AFS o A= A7
A7b E=Et 2 AFRE ol AWES 3. AR 471
o8 AEFH 2 kZEY w17 AL "ol Rt
A 2B g,

737] 67121 HRV 54 wipo] 355 H$1= Table 1o A
A3

o>

)

N

ALo|= X7 =274

2 Aol gt Fupo]Z A 22 e FYof|A]
Al E L Qs Tt = 22 a3l S uigke R o] 4K
oM AL 5 =T AN, AR T Z=2 a9
2 =] Z 9xo) (1) £31%, (2) a2l =AM, 3) 24 A3,
(4) A+ A2 vl 7] 845 E3si

(1) £314 (Exercisey> Az, 77| 5 Hegl 53 Ao



4 Frfe]Z @] e] HRVel| v 2= &3k A 3ol A <&

@

3)

e
ol
E;

w81 g1} (Kneipp-bund, 2022).

ol2igt g5 }"1«] 77 Ak, A%, AA, 7
< v T} 52 FAHF )

2] A (Regulative therapy)y= W 3] (Inner Balance)
< oA = A A8 elw. WA T A%
< AU 3 Esked 283t 4o B oo
7S F= A2 F3edE A #EH (balanced

lifestyleys &Ju|ste}. o= 77 w53} 2k A W
o] P4 947 A] mnte]Z g¥e] T7to|ck(kneipp,
2016). &Fe] A W4 27 AA, SR, HA,
3189 S Fssiek(Hong et al., 2021).

4] AZ (Nutritiony= 73] 331 ¢doko 2 <l o
IS FAE RS 3ok 4] 2 A5 o)

S L]

A%

977, W7, F4, w7, £7) g 84
f3a). Als 74 )

o wgk Q4 AHu1e] 7|8l A
339 B A A

e s, Al Bl 3
2 AHgsle] 3 FHE ol FA ek AP} B

jis

NS FE5) Slat WAl A7} ok, A A
A g Qg 4 e A BERE re
A g Eaha

(4) X5 A F (Phytotherapy)® A& oLt %5

<> b

2

7] 98] & A ES AFE-3}™ (kneipp-bund, 2022),
B 2E o] g3led Al S AlFsl.

A
1z

2 dF YAAE HRV A AE= IBM SPSS

normal range = pre-test normal range = pre-test
A6 #®  post-test ®  post-test
9
- -
. . . . .
9 . = _ Y = >
' o - 8- o LI =
) - - -
» = . ** = e
8 - P [ ] ° 3
ue P = o - L) L] L] -
= Y LS " g7 = - * u "
= L2 [ *s u = = mm e _ " = pre-mean
s L . oo a e I LI — = w _w_
- = =
E oo == = = == 4 s = - o= 0
- - . 6 . . —
- - . . " e . .
a _e .
L]
6 ® s
.
- -
5 T T T T T T T T 4 T T T T T T T T
0 5 10 15 20 25 30 35 [ 5 10 15 20 25 30 35
Subjets Subjets
= pre-test
B ®  pre-test normal range o P Liosi
o ® post-test 9~ post-tes
* -
-
s R 8
. .
3 3
7 A . . o . 7 *® ®
8 - = *
- = e o
_ - e = . = . a -~ = .
w L] w - 6+ » - -
e - =" av = = = 3. 8 e m, =
=
Wy oo . n® ¥ = U 2 H
- = tn = pre-mean s - - P
s L] g = u_ B . 5 - " a [ e &
- - us a LU T -
L] L] 3
. p [] []
g = =
4]
L]
- =
3 T T T T T T T T 3 T T T T T T T T
o 5 40 16 20 28 30 A 0 5 10 15 20 25 30 35
Subjets Subjets
= pre-test = pre-test
normal range
g @ post-test normal range @ post-test
1.4 o - 80 - L]
. L]
1.3 e m ® 3 3 70 o -
LR LI ] aw
e, = L LS -
1.2 o - ¢ me coa n mse 80 : - T pre-mean
- - oy =
g e " . "a . °®a
= _ - . [T}
s 114 post-mean o - .
wr e-mean o ®
pres L] . O
4 1.0 e e E EE EBEENE WS esm &8 40 - - s -
L] * L]
& . -
°
0.9 o - - o =n L d - - 30 o
.
0.8 L] - 20 4
T T T T T T T T T T T T T T T T
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Subjets Subjets

Fig. 2. The 6 HRV parameters of each subject(N = 33) before(black dot, mean: black line) and after the intervention(red dot, mean: red line).
(a) total power; (b) very low frequency; (c) low frequency; (d) high frequency; (e) LF/HF ratio; (f) cumulative stress index. Note that the blue
box is the normal range.



Table 2. The Kneipp therapy program designed in the present study for domestic adults

Time(minute) Elements Themes
60 Kniepp therapy Kneipp health, Salutogenesis, balanced lifestyle
30 Exercise Walking barefoot, foot massage
30 Regulative therapy Meditation(breathing, relaxation), yoga
60 Nutrition Feel the food with five senses, eating meditation
30 Regulative therapy Finding innernal balance and meaning of life
60 Exercise Intense physical activities,
30 Phytotherapy Herbal tea(chamomile, lemongrass, ginger, yuja)

Table 3. The means(+standard deviations) together with statistical t-tests on the scores of the HRV parameters obtained from the subjects

before and after the intervention.

Kneipp Therapy Program (N=33)

Parameters Before After ; p* Pre v Post
M SD M SD M % SE
TP 7.18 64 7.80 97 4.083 000" 62 8.64 150
VLF 6.61 76 7.07 1.11 2.608 014" 46 6.96 177
LF 5.36 78 6.21 1.08 4.526 000" 85 15.86 186
HF 5.20 72 5.64 96 2771 009" 44 8.46 160
LF/HF 1.04 13 1.10 12 2292 029" .06 5.77 029
CSI 59.48 8.81 49.93 12.60 ~5.240 000" -9.55 -16.06 1.822

**¥p <.001,**p <.01, *p <.05, M: mean, SD: standard deviation, SE: standard error,
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