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95 m) (19,341 ft)

* Tallest freestanding Mountain in the
world

* 4th topographical dominance
worldwide

* 4th in prominence worldwide

e Part of the Seven Summits as Africa’s
tallest mountain

* Highest point 5895 m on Uhuru Peak
as the summit of Kibo

* Kilimanjaro National Park (KINAPA)
under UNESCO protection since 1973
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Mount Kilimanjaro (5895 m) (19,341 ft)

* |deal conditions for trekking
* Climate

* Geographical/Geological features
* Wide well prepared hiking paths
* Camps with huts/shelters

* Several routes to reach the summit
* 45.000-50.000 trekkers annually
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Acute Mountain Sickness on Mount Kilimanjaro

* Summit success rate rate 30-88% depending on study, route, ascend profile and success criteria

* Incidence of AMS 52-86% (Lake Louise Score)
* Symptoms reported by > 90%
* Annually 8-10 deaths on Mount Kilimanjaro

* Common routes show elevation gain of up to 1000 m per day

* Protective factors:
« Slower ascend profile / Extra acclimatisation day
* Use of acetazolamide
« High altitude experience/ porters / prior acclimatisation

-> Lack of comparability to other alpine regions
- Lack of data on the hypoxemia for a regular ascend on Mount Kilimanjaro
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Assessment of hypoxemia while climbing Mount Kilimanjaro (5895 m) - Methods

* Study population: Travel group of five men (age 25-43)

* 6-Day Trekking along Marangu-Route with an acclimatization day at 3720 m
¢ Group travelled with guide, porters, cook
* Daypack for trekking
* Nights spend in Huts in the Camps along the Marangu-route

Primary Data:
* Continuous SpO,-measurement (every 4s) during trekking and while at sleep

Additional Data:
* "Conventional” SpO,-measurements in the morning at rest (2min.)
¢ Daily LLS-Score before Trekking
* Daily Journal entries (Symptoms, Sleep, Disturbances, Medication)
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Ascendprofile Mount Kilimanjaro and measurement-intervalls
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Assessment of hypoxemia while climbing Mount Kilimanjaro (5895 m) — Data & Statistics

Datamanagement
* Datasets:

Al five Participants completed all measuremnts (P,-P)

Six sleep measurements (N;-Ng)

Six Trekking measurements (B,-Bg)

Five 2-Minute Measurements at rest (R;-R)

Datapoints: 359.327 SpO,-measurements
Errors/Errormanagement

14.830 Recorded Errors (Value 500) were excluded (4,13%)
3.728 (1,03%) Measurements excluded after outlieranalysis

Statistics
* Descriptive statistics and analysis of SpO,-measurements
Graphical depiction of linear SpO,-progress and cumulative data
Quantitative and qualitative analysis of Lake Louise Score & Journal entries
Statistical comparisons:

* Nights spent at same altitude
Night-measurements vs. Rest-measurement at same altitude
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Assessment of hypoxemia while climbing Mount Kilimanjaro (5895 m) — Results
Continous SpO2-measurement during the ascend of Mt Kilimanjaro
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Assessment of hypoxemia while climbing Mount Kilimanjaro (5895 m) — Results

Sleep-Measurements
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N1 N2 N4
Moshi Mandara Hut Horombo Hut Horombo Hut
1000 m 2720m 3720m 3720m
W96-100% m91-95% M 86-90% 81-85% 76-80% W71-75% ME6-70% M61-65%

Altitude  1000m 2720m 3720m 3720m  4700m  3720m
Mean 93,7%  885%  812%  835%  77,6%  86,6%
N,SpO,
D 13%  24% 37% 41% 51%  25%
minSp0,  83%/  71%/ 8%/ 68%/  56%/  75%/
maxspo,  99%  98%  97%  97% 96% 97%
NS N6
Kibu Hut Horombo Hut
4700 m 3720m
m56-60% W51-55% m46-50%
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Assessment of hypoxemia while climbing Mount Kilimanjaro (5895 m) — Results

Nights spent at Horombu (Hut 3720 m)
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Assessment of hypoxemia while climbing Mount Kilimanjaro (5895 m) — Results
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Assessment of hypoxemia while climbing Mount Kilimanjaro (5895 m) — Results
Comparison of Sleep and Rest-measurements
100,0
95,0
90,0
S
% 85,0
80,0
75,0
70,0 * * * *
1 2 3 4 5] 6
— N1-65p02 93,7 88,5 81,2 83,6 77,6 86,6
e R1-65p02 97,7 96,7 91,4 90,3 82,3 87,1 - ”
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Assessment of hypoxemia while climbing Mount Kilimanjaro (5895 m) — Results

Trekking-measurements

Bl B2 B3 B4 B5 B6
Start (Altitude) Marangu Gate (1800 Mandara Hut (2720  Horombu Hut (3720 Horombu Hut (3720 Kibo Hut (4700 m) Kibo Hut (4700 m)
m) m) m) m)
Destination (Altitude)/ Mandara Hut (2720 Horombu Hut Zebra Rocks (4100m) Kibo Hut (4700 m) Uhuru Peak (5895 m) Horombu Hut (3720
Endpoint m) (3720 m) Horombu Hut (3720 m)
m)

Duration in h:min 4:10 6:30 3:30 7:00 9:40 3:00
Altitude-gain 920 m 1000m 380m 980 m 1195 m -980 m
VAM (hm/h) 221 hm/h 154 hm/h 190 hm/h 140 hm/h 180 hm/h
Distance in km 7,7 km 12,7 km 4,1 km 9,5 km 4,7 km ascend 9,5 km descend

4,7 km descend
Mean (SpO,) 94,6 89,9 86,3 83,4 68,8 84,0
sD 34 4,6 4,6 53 6,6 4,5
minSp0, / maxSp0, 81% /100 % 74% [ 99% 70% / 98% 65% / 98% 47% [ 93% 68% / 95%
Mean (Puls) 115 115 110 108 124 117
(+/-SD) (+/-18) (+/-16) (+/-17) (+/-17 (+/- 15) (+/-13)
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Assessment of hypoxemia while climbing Mount Kilimanjaro (5895 m) — Results

Achsentitel
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B5-9:30h

4700 m - 5895 m - 4700 m

W 46-50%

40
30
20
10
, i J in 1.

B4-7:00h
3720 m -4700 m

B6-2:30h
4700 m - 3720 m

@ uulm




13.10.2025

Assessment of hypoxemia while climbing Mount Kilimanjaro (5895 m) — Results

SpO, during the Summit attempt:
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Assessment of hypoxemia while climbing Mount Kilimanjaro (5895 m) — Results

LLS, LLS, LLS, LLS, LLS, LLS,
Location Moshi Mandara Hut Horombo Hut HoromboHut  Kibo ~ Horombo Hut
Altitude 1035 2750 m 3700 m 3700 m 47}2;(1)tm 3700 m
m
P1 0 0 0 0 1# 0
P2 1 4* 3* 2 6* X
P3 0 0 1 0 1 0
P4 0 0 1 1 2 0
P5 1 2 4% 0 3 0

* Met LLS-Criteria for Acute Mountain Sickness
# No summit success, Return at Gilman'‘s Point
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ilimanjaro (5895 m) — Discussion

@ ullm

ilimanjaro (5895 m) — Discussion

Sample Size

Large Datasets, additional benefits

from continuous data?

Measurements at rest,

overestmiation of acclimatization?

Timing of LLS-questionaire and

validity for rapic ascends?
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Thank you
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