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About me

28 years old
Medical doctor, MPH

Surgeon of 435 infantry battalion in the Givati Brigade 84

Surgeon of the Givati Infantry Brigade during the Swords of

Iron War and operation “Lion’s Roar”.
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Background

Stress fractures
result from Uncommon but Applicable to elite Peak bone mass in

repeated stress costly athletes early adulthood
over time

Imbalance between
osteoblast a-nc‘:i e TR Insight .to bone
osteoclast activity, strength in healthy
: competence
favouring bone young adults
breakage

Low BMI in youth,
weaker bones later
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1.Beck et al, Bone, 2000, 2. Simchoni et al, JAMA Network, 2025, 3. Barrack

et al, Am J Sports Med, 2014




Aim

Assess the association between BMI and the

incidence of stress fractures among male and
female soldiers in combat training
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Bedno et al, Knapik etal, Hollander et
2019 2018 al, 2020

Stress Fractures
. Underweight — OR 0.94
Underweight - OR 1.27
. i 5 Lowest %BF — OR 1.27 High-normal — OR 1.09
verweight - OR 1.14 .
: Highest %BF — OR 1.15 Overweight - OR 1.22
Obese - OR 1.54 Obese — OR 1.39

Lowest %BF — 1.20 .
. S Not included
Highest %BF — 1.04, insignificant

No significant difference
between BMI groups
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Methods

Study arms

Population
BMI categories (kg/m?) <18, 18-
<20, 20-<25 (reference), 25-
<32, 32-<35

Subgroups — combat intensity

Settings

Male and female recruits to
combat service in the IDF

2014-2024

Retrospective cohort

Outcomes o
- Statistics

Propensity score weighted
survival analysis | Restricted
Mean Time Lost Ratio (365
days)

Any stress fractures (ICD Coded)

Follow up definitions

Clinically significant stress fractures

(pelvis/femur) From recruitment to end of

: - mandatory service
Stress fracture with activity

restriction
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Results

| Males | Females
Population 164,333 28,714
Mean age 18.95 18.73
High intensity combat 64.8% 32.8%
training*
Drafted 2020-2024 46.8% 57.2%
BMI
<18 8050 (4.8%) 320 (1.1%)
18-<20 32223 (19.6%) 4549 (14%)
20-<25 91708 (55.4%) 17179 (59.8%)
25-<32 30080 (18.3%) 6454 (22.5%)
32-<35 2272 (1.4%) 512 (1.8%)

Low intensity - Armored corps, artillery, search and rescue R A S RO

2

High intensity - Infantry, combat engineering, light troops, special units QAﬁhe moment of truth,




Association of BMI with incidence of stress fractures

0.201
0.154
Any stress @
2 0.10
fractures; S
weighted S
0.051
0.004

p < 0.0001
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Any stress Fractures

Any stress fracture - Overall Females Any stress fracture - Overall Males

BMI Category . Weighted RMTL BMI Category /(o Weighted RMTL

(kg/m2) n/N (%) Ratio [95% CI] (kg/m2) /N (%) Ratio [95% CI]

<18 55/320 (17.2%) 1.172 [1.10, 1.25] — <18 659/8050 (8.2%) 1.251[1.21, 1.30] -

18 -< 20 674/4249 (15.9%)  1.04[0.98, 1.10] - 18 -< 20 2650/32223 (8.2%)  1.161[1.12, 1.20] -

20-<25 2603/17179 (15.2%) Reference 0 20-< 25 6897/91708 (7.5%) Reference [

25 -< 32 793/6454 (12.3%)  0.864 [0.81, 0.92] e 25 <32 1866/30080 (6.2%)  0.898 [0.86, 0.93] ®

>32 41/512 (8.0%) 0.539 [0.48, 0.60] - >32 142/2272 (6.2%) 1.035 [0.98, 1.09] —

0.44 0.67 1.00 1.50 0.44 0.67 1.00 1.50
Weighted RMTL Ratio (95% Cl) Weighted RMTL Ratio (95% Cl)
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BMI Category
(kg/m2)

<18

18 -<20
20-<25
25-<32

>32

Clinically Significant SF - Females

n/N (%)

17/320 (5.3%)
208/4249 (4.9%)
802/17179 (4.7%)
221/6454 (3.4%)

5/512 (1%)

Weighted RMTL
Ratio [95% Cl]

1.336 [1.19, 1.51]

1.102 [1.00, 1.22]

Reference

0.763 [0.68, 0.85]

0.211 [0.15, 0.29]

—

BMI Category

(kg/m2)
<18

18 < 20
20-< 25
25 <32

>32

Clinically Significant SF - Males

n/N (%)

50/8050 (0.6%)
207/32223 (0.6%)
545/91708 (0.6%)
120/30080 (0.4%)

11/2272 (0.5%)

Clinically Significant Stress Fractures

Weighted RMTL
Ratio [95% Cl]

1.045 [0.92, 1.19]

1.101 [0.97, 1.25]

Reference

0.751 [0.65, 0.86]

1.077 [0.89, 1.30]

-~
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Weighted RMTL Ratio (95% Cl)

0.20 0.30 0.44 0.67 1.00 1.50

Weighted RMTL Ratio (95% Cl)
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Abbreviations:

BMI, Body Mass Index; RMTL, Restricted Mean Days Lost

0.20 0.30 0.44 0.67 1.00 1.50
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Any stress fractures by training intensity - females

BMI Category

(kg/m2)

Combat Intensity: High

<18

Combat Intensity: Low

<18 31/224 (13.80%) 1.142 [1.03, 1.26]
18 <20 357/2872 (12.40%)  1.114[1.03,1.21]
20-<25 1268/11548 (11.00%) Reference
25 <32 379/4320 (8.80%)  0.87 [0.80, 0.95]
32 13/325 (4.00%) 0.524 [0.44, 0.62]

0.44
N
<\// *)\{L Weighted RMTL Ratio (95% Cl)
N, W

n/N (%)

24/96 (25.00%)

317/1377 (23.00%)

1335/5631 (23.70%)

414/2134 (19.40%)

28/187 (15.00%)

Weighted RMTL
Ratio [95% ClI]

1.244 [1.14, 1.36]

0.966 [0.90, 1.04]

Reference

0.858 [0.79, 0.93]

0.527 [0.45, 0.62)

NI\
C_‘&};ﬁ ».‘_,’{,’i,) Abbreviations:

BMI, Body Mass Index; RMTL, Restricted Mean Days Lost

High intensity

Infantry, combat engineering,
light troops, special units

Low intensity

Armored corps, artillery, search

and rescue
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BMI as a Continuous Variable
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Conclusions

* Female soldiers are at a higher
risk of stress fractures compared
with male

 Lower BMI is associated with
higher risk of stress fractures in
men and women

Limitations

* Retrospective data

e Use of physician diagnosis
 Sample size was lower in the

extreme BMI levels, especially in
women

* Assessment of training intensity is
difficult to characterize and
changes over the years

%‘3%,73 >  abbreviations:
‘ BMI, Body Mass Index
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Take Home Message

Abbreviations:
BMI, Body Mass Index; RMTL, Restricted Mean Days Lost

* Implementing data-driven policy to optimize recruit selection and
training programs

 BMI can potentially serve as a surrogate measure of bone health

* Future studies should assess whether strategies that preserve lean
body mass (e.g., high protein-diet and directed physiotherapy) can
reduce the risk of stress fractures in combat soldiers at high risk

y
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Questions?
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