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[bookmark: _Toc218789214]Data Availability Statement
The quantitative datasets generated and analyzed for this study including scripts are publicly available in the [BlakesleeKneippBerlinKindergarten GitHub Repository][https://github.com/sschepanski/BlakesleeKneippBerlinKindergarten]. 
Qualitative data may be reviewed upon individual request.
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	Graphic
	Description
	No. per Kindergarten

	[image: A close-up of a tub

AI-generated content may be incorrect.]a
	Foot bath
	4

	[image: A white bowl with a lid

AI-generated content may be incorrect.]a
	Arm bath
	2

	[image: A white bag with a logo

AI-generated content may be incorrect.]b
	Small cotton bags
	One per child

	[image: A group of small bags with a logo

AI-generated content may be incorrect.]b
	Linen washcloths
	One per child

	[image: A close-up of a box of brushes

AI-generated content may be incorrect.]a
	Child massage brushes
	One per Child

	[image: A close-up of a metal object

AI-generated content may be incorrect.]a
	Kneipp spigot attachment
	1 or 2 

	[image: A close-up of a white rectangular object

AI-generated content may be incorrect.]a
	Foot mats
	2

	[image: A black and white picture of a cartoon

AI-generated content may be incorrect.]b
	Kneipp with children Brochure
	One per child

	[image: A drawing of a plastic container

AI-generated content may be incorrect.]a
	Adult foot bath 
	1

	[image: A black and white drawing of a rectangular basket

AI-generated content may be incorrect.]a
	Adult arm bath
	1






























aLine drawings converted from author photographs using PortraitArt (portraitart.app). 
bLine drawings converted from author photographs using PortraitArt (portraitart.app) and adjusted graphically using SketchBook.
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	Main Questions
	Follow-Up Questions

	Background Teacher or Director
	
	· Abbreviation, age, educator experience, length of time at the daycare center, responsibility/role.

	OPENING QUESTION
	You have been involved with Kneipp for some time, tell us what your experience has been like so far. 
	· Were there any particular formative experiences? 
· Are there any examples you can give?

	2. the implementation of the Kneipp concept
	How did you experience the Kneipp treatments?

What activities were carried out and why?







Can you elaborate on the individual elements and what activities were done?
	· What was it like for you to conduct activities and do the applications?
· How did it make you feel?

· How were activities selected? 
· What was behind the selection of activities? 
· How did it work to implement the activities and applications?
· Are there any favorites or applications that are not well received?

· Element water?
· Nutrition?
· Movement?
· Herbs?
· Order of life?
· How satisfied are you with the concept?
· What would you like to have changed?

	3. impact on children and teachers
	How well do the children react to and or accept the activities? 







Thinking back over the entire time since you started practicing the Kneipp aitivities, can you describe specific experiences or impact on individual children?

How have you experienced the group dynamics over the past year (since the introduction of Kneipp treatments)?


How have you experienced the situation with sickness (children, employees) over the last year?
	· How did the children react to the Kneipp applications? 
· What changed in the children have you seen or experienced over time? 
· Can you describe a particular experience that stands out?
· Perhaps: What activities do the children particularly like to do? Do they dislike?

· Can you describe a particularly pleasant or difficult experience?
· What effects have you observed in the children?


· What changes if any have you seen? Please describe them.
· What connection have you seen between the Kneipp concept and daily activities?

· How would you assess the level of illness this last year as compared to previous years?

	4. working with the children
	How has Kneipp changed your daily activities and work schedule?


How has your work with the children and Kneipp gone thus far?

	· How did you feel about the changes? 
· How do changes affect the quality of your work with children? 

· How were the applications and activities introduced? 
· How have the children reacted to you about this? 
· How does it make you feel?
· Can you give us an example?

	5. impact on the team
	How did you feel as a team when you introduced the Kneipp activities and application?



From your perspective, how have the changes been received by the team?



How did you experience the Kneipp training?
	· How were Kneipp treatments planned?
· Who planned the Kneipp treatments? 
· Who implemented what? 
· What went well, what didn't go as well?

· How was the team group dynamic before and after the Kneipp activities and applications? 
· What new roles have been delegated within the team?

· What was well received, what was less well received?
· How did you find the training? 
· What did you miss?

	6. cooperation with parents
	How did you inform and involve parents/families in the Kneipp concept?




How did families react to the introduction of Kneipp in the daycare center?
	· How did the families react?
· How did you explain the Kneipp concept to the families? 
· How do you rate the cooperation with parents/families since the introduction of Kneipp

· What feedback have you had from families? 
· Can you give an example?

	7.final question
	What else would you like to tell us about your experience with Kneipp in the kindergarten?
	· How has your overall experience been since the beginning?


Semi-structured question guideline translated from German by DeepL, edited by author, used for interviewing intervention group teachers and kindergarten teachers about Kneipp activities
[bookmark: _Toc218789231]s.Table 2 Expert interview guideline
.
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[image: A diagram of a medical procedure

AI-generated content may be incorrect.]
[bookmark: _Toc218789241]s.Figure 1 Description Kneipp aActivities in the Kneipp Immediate Group
Description of the most frequently mentioned Kneipp activities in the immediate groups. Illustrations: Line drawing converted from photographs using PortraitArt (portraitart.app) – a from author photograph, b from Unsplash (https://unsplash.com/photos/a-little-girl-is-playing-with-water-from-a-faucet-IivIqWCYgcs), and c Kneipp-Bund e.V.
*Based on the intervention Ccourse titled “Kneipp-Health for Children” activities covering water, exercise, balanced nutrition, herbal plants and life balance were taught by certified Kneipp trainers from Kneipp training institute Sebastian Kneipp Akademie and many additional activities were practiced in the kindergartens.  More informationa on the curriculum details are available (Gerganova et al 2024, https://doi.org/10.3389/fmed.2024.1412971, in German: www.kneippakademie.de/kindergesundheit/)
[bookmark: _Toc218789218]Per protocol and intention to treat analysis 
	Supplementary Table 3. Primary Outcome 

	Per-protocol analysis 

	Kindergarten-reported participants 

	Outcome 
	Kneipp (n=125) 
	Waitlist (n=106) 
	Estimate (95% CI) (n=231)a 

	Children absenteeism, mean (SD, range), days 
	1.23 (3.13, 0-20) 
	2.73 (4.25, 0-23) 
	IRR, 2.15 (1.21 to 3.82) 

	Abbreviations: CI, confidence interval; SD, standard deviation; IRR, incident rate ratio. 
aEstimates adjusted for matched pairs, kindergarten clusters, and baseline absenteeism; 95% Cis are 2sided. 


[bookmark: _Toc218789232]s.Table 3 Per protocol analysis of primary outcome 
	Supplementary Table 4. Secondary Outcome 

	Per-protocol analysis 

	Questionnaire-reported participants 

	Outcome 
	Kneipp (n=77) 
	Waitlist (n=69) 
	Estimate (95% CI) (n=146)a 

	CCQ score, mean (SD, range) 
	 
	 
	 
	 
	 

	Boys 
	8.9 (2.47, 0-13.9) 
	9.62 (2.67, 0-16.7) 
	β, -0.79 (-1.77 to 0.19) 

	Girls 
	9.06 (1.37, 6.4-11.7) 
	8.91 (1.78, 2.25-11.3) 
	β, 0.11 (-0.65 to 0.87) 

	Cold, mean (SD, range) 
	 
	 
	 
	 
	 

	Boys 
	1.84 (0.37, 1-2) 
	1.85 (0.37, 1-2) 
	β, 0.12 (-0.16 to 0.4) 

	Girls 
	1.9 (0.31, 1-2) 
	1.93 (0.26, 1-2) 
	β, 0.07 (-0.05 to 0.13) 

	Bronchitis, mean (SD, range) 
	 
	 
	 
	 
	 

	Boys 
	1.24 (0.44, 1-2) 
	1.13 (0.34, 1-2) 
	β, 0.08 (-0.1 to 0.26) 

	Girls 
	1.07 (0.25, 1-2) 
	1.07 (0.26, 1-2) 
	β, 0.20 (-0.19 to 0.60) 

	Lung inflammation, mean (SD, range) 
	 
	 
	 
	 
	 

	Boys 
	1 (0, 1-1) 
	1.05 (0.22, 1-2) 
	β, -0.07 (-0.15 to 0.02) 

	Girls 
	1 (0, 1-1) 
	1.04 (0.19, 1-2) 
	β, 0.17 (-0.18 to 0.5) 

	GI infections, mean (SD, range) 
	 
	 
	 
	 
	 

	Boys 
	1.30 (0.46, 1-2) 
	1.18 (0.39, 1-2) 
	β, 0.09 (-0.11 to 0.29) 

	Girls 
	1.33 (0.48, 1-2) 
	1.29 (0.46, 1-2) 
	β, 0.06 (-0.19 to 0.30) 

	Antibiotics, mean (SD, range) 
	 
	 
	 
	 
	 

	Boys 
	1.16 (0.37, 1-2) 
	1.08 (0.27, 1-2) 
	β, 0.08 (-0.06 to 0.23) 

	Girls 
	1.07 (0.25, 1-2) 
	1 (0, 1-2) 
	β, 0.08 (0.003 to 0.17) 

	Abbreviations: CI, confidence interval; CCQ, Common Cold Questionnaire; SD, standard deviation; GI, gastrointestinal. 
aEstimates adjusted for matched pairs, kindergarten clusters, and baseline measures; 95% Cis are 2sided. 
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Description
&
Procedure

Upper Am
Immersion
Temperature:
Cold (16°C- 25°C)
depending on
age.

Duration:
Depending on
the age of the
children, 3 -15
seconds
Procedure: Both
arms are
immersed in the
water at the
same time
keeping still as
possible.

After finishing
access water is
wiped off and
arms rewarmed
through
movement or
warm covering.

Water
treading

Cold water should
reach at least
mid-calfand at
most up to knee
level. Water is
waded through
until an increasing
sensation of cold
sfelt.

After application,
wiping off the
water, dry
between the toes,
put on socks and
shoes. and ensure
rapid rewarming
through active
movement.

Contrast
foot baths

Water depth
from mid-calfto
just below the
knee
Temperature:
warm (36°C—
38°C), cold (16°C
-18°C)
Duration:
5 minutes warm,
approx. 10
seconds cold
Sequence: warm
~ cold —warm —
cold (ending with
cold)

After exiting
wipeoffthe
water, dry
between the
toes, dress and
ensure sufficient
rewarming.

Water depth
from mid-calfto
just below the
knee
Temperature:
Cold water (16
-25°)
depending on
child's age
Duratio:
seconds
depending on age
Execution: Both
legs immersed in
the water
keeping s still as
possible. At the
end of the bath,
access water is
wiped off, toes.
are dried, feet
rewarmed with
thick socks .

15

Brush
massage

Brushing
application begins
with hands and
feet. The skin is
stroked lightly
with a middle-to-
Soft natural-fiber
brush, using
single downward
strokes and
circles. Slight
pressure is
increased over
thearms and legs
towards the heart
with slightly
increasing
pressure. For
toddlers only
small areas of
skin such as
hands and feet
are used to begin
with.

Aroma

app-
lications

Essential oil or
natural plants
(suchas
lavender) are
used to explore
aroma such as
making satchels
or scenting
kindergarten
spaces.

Upper
body
washing -
Face

Cold water
(16°C-25°C)
depending on
child's age
applied to face
‘with hands or
linen washcloth.
For the upper
body washing:
Wrung out linen
washcloth is run
along outside
right arm starting
atthelittle finger
uptothe
shoulder. Then
along insideright
arm. Then
repeated on left
side. Continue
over the neck,
chestand
stomach and on
back (if assisted).

Learning
about
herbs

1y

A

Playfuland
exploratory
education about
plants with
various activities
including
Interesting facts,
harvest and use,
hands-on
experiences,
adventure path,
research trail.

Air baths

The air bath is
carried out
indoors or
outdoors weather
dependent with
aslittle clothing
on s possible
and exposure to
the fresh air. The
colder the air, the
shorter duration.
Ensure
rewarming
afterwards.





