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Reserved. a composite risk index for stress and low-energy injuries was developed,

incorporating 10 clinical, physical load-related, and bone metabolic indicators. The
index demonstrated good discriminative performance, with an area under the receiver
operating characteristic curve (AUC) of 0.825 (95% CI 0.763—-0.887), a sensitivity of
Dr. Ewelum Johnson Nnadi ~ 68.4%, and a specificity of 81.2%. Injury rates in the low-, moderate-, and high-risk
groups were 7.1%, 23.5%, and 65.8%, respectively (p<0.001). A two-stage early
detection algorithm was developed, comprising initial screening at the military unit
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1.Harold Jan R. Terano medical facility followed by comprehensive assessment at a military hospital. The
first-stage screening achieved a sensitivity of 94.7%, enabling the identification of

2.Dr. Mandakini Singla military personnel at increased risk of injury before the onset of pronounced clinical
manifestations.
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Byxapckuii rocyapcTBEHHbIM MeAMLIMHCKUI HHCTUTYT, Byxapa, Y30ekucran

AnHoTtanus. Ha ocHoBanuu oOcnenoBanus 220 BOGHHOCTYXKAIIMX B BO3pPacTe
| 1845 gner pa3paboTaH MHTErpajbHbBIH HMHAEKC pUCKA CTPECCOBBIX WU
HU3KOPHEPreTUYECKUX MOBPEKICHNUN, BKIIOUArOIMI 10 KIMHUYECKUX, HAarpy304HBIX
U KOCTHO-METa0OJIMYECKHX IoKa3aTeneil. JlmarHoctuyeckas TOYHOCTh MHICKCA
cocraBuna AUC=0,825 (95% AW 0,763-0,887), uyBcTBUTENBbHOCTH — 68,4%,
cneuupuanoctb — 81,2%. Ilpu HHU3KOM, yMEpEHHOM M BBICOKOM PHCKE YacTOTa
MOBPEXKIACHUM cocTaBisiia cooTBeTcTBeHHO 7,1%, 23,5% u 65,8% (p<0,001).
Pazpabotan AByXypOBHEBBIH aJTOPUTM PAHHETO BBIABICHHS, MPEIyCMaTPUBAIOIINN
MEPBUYHBIN CKPUHUHT B MEIUIIMHCKOM ITyHKTE BOMHCKOW YacTH U YIiIyOJICHHOE
oOcienoBanue B rocnutane. YyBCTBUTEIBHOCTh MEPBOro dTama gocturana 94,7%,
YTO 00€CIEeUUBAIO BBISIBJICHUE BOCHHOCITYKAIIUX C TOBBIIICHHBIM PUCKOM
MOBPEXKICHUH 10 TIOSIBJICHUS BBIPAKEHHBIX KIIMHUYECKUX TIPOSBICHUM.

Pege 173



https://orcid.org/0009-0004-7800-4623
mailto:akbar_shox90@mail.ru
https://doi.org/10.5281/zenodo.23268606
https://orcid.org/0009-0004-7800-4623
mailto:akbar_shox90@mail.ru
mailto:conference@houghtonstreetreview.com
mailto:conference@houghtonstreetreview.com
http://www.houghtonstreetreview.com/index.php/conference
http://www.houghtonstreetreview.com/index.php/conference

LONDON,UNITED , N
KINGDOM HSR London International Conference on Multidisciplinary

Academic Research (HSR-ICMAR 2026)
VIRTUAL CONFERENCE

Vol.3 No. 01 (2026) October Online Conference
Email:
conference@houghtonstree KioueBbie cjioBa: BOECHHOCIIY)Kalllue, CIPECCOBBIE IIEPEIIOMEI,
treview.com HU3KOPHEPTreTUYECKUE TOBpEXACHUs, WUHACKC pucka, ROC-ananus, paHHssA
Website: JMarHOCTUKA, CKPUHUHT, KOCTHBII METa00Iu3M.

www.houghtonstreetreview
.com/index.php/conference

Relevance. Existing fracture risk assessment tools are unsuitable for military
personnel aged 18—45 years. The FRAX calculator is designed for individuals aged 40
years and older and does not account for physical training loads, while injury risk
© 2026 International assessment scales used by foreign armed forces do not incorporate bone metabolic
Online Conference on parameters and have not been developed for military personnel with prolonged
g;l;;iiagll‘lnlgyh’:‘scademIC service histories. Magnetic resonance imaging and bone densitometry are generally
Reserved. & unavailable at the military unit level, leaving unit medical officers without a

standardized screening tool to guide referral decisions.

Objective. To develop a composite risk index for stress and low-energy injuries,
evaluate its diagnostic accuracy, and establish an early detection algorithm applicable
Dr. Ewelum Johnson Nnadi  at military unit medical facilities and military hospitals.

Materials and Methods. The risk index was developed using examination data
from 220 contract military personnel aged 1845 years, including 76 individuals with
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1.Harold Jan R. Terano a history of injury and 144 without previous injury. Points were assigned to ten
o predictors in proportion to the coefficients obtained from multivariable logistic
2.Dr. Mandakini Singla regression. A bone mineral density Z-score of —2.0 or lower was assigned 3 points.

Extreme body mass index values, C-terminal telopeptide of type I collagen (CTX)
above 0.70 ng/mL, and a rapid increase in physical training load were assigned 2
points each. Vitamin D deficiency, a history of injury, dietary calcium intake below
600 mg/day, smoking, military service exceeding 10 years, and assignment to a
' military branch characterized by high-impact physical loading were each assigned 1
~ point. The total score ranged from 0 to 15 points. Diagnostic performance was
i assessed using receiver operating characteristic (ROC) curve analysis, with cross-
validation based on a 2:1 split of the study sample.
g Results. The mean risk index was 7.89+0.33 points among personnel with a
2 history of injury, 5.84+0.23 points in the at-risk group, and 2.79+0.18 points among
S healthy personnel (p<0.001). The area under the ROC curve (AUC) was 0.825 (95%
CI10.763-0.887), compared with 0.607-0.691 for individual predictors. At the optimal
cutoff of 7 points, determined by maximizing the Youden index, sensitivity was
" 4 68.4%, specificity was 81.2%, positive predictive value was 65.8%, and negative
* predictive value was 83.0%. The AUC in the validation subset was 0.775.
_ Three risk categories were identified: low risk (0—3 points), moderate risk (4—6
points), and high risk (=7 points). The corresponding injury rates were 7.1%, 23.5%,
and 65.8%, respectively (p<0.001), representing an approximately threefold increase
between successive risk categories.

Seven of the ten predictors could be assessed at military unit medical facilities
without specialized equipment, providing the basis for a two-stage early detection
algorithm. At the first stage, a preliminary risk score was calculated using seven
readily available predictors, followed by four clinical provocation tests. A preliminary
score of >3 points or a positive provocation test constituted an indication for referral
to a military hospital. At the second stage, serum vitamin D and CTX levels and bone
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Emzail; mineral density Z-scores were determined, allowing calculation of the complete risk
conference@houghtonstree index.
treview.com The first-stage screening algorithm achieved a sensitivity of 94.7%, while
Website: approximately half of the screened personnel required referral for second-stage

assessment. Within the occupational risk group, provocation testing identified a
subgroup comprising 32.4% of military personnel whose bone mineral density Z-
scores, vitamin D levels, and CTX concentrations did not differ significantly from
those observed among personnel with previous injuries (p=0.13-0.63).
© 2026 International Conclusions. The ten-parameter composite risk index demonstrated superior
Online Conference on discriminatory performance compared with individual predictors, maintained its
ll;deuslet:izshcﬁll‘ln;iryhf:‘:ademIC performance during cross-validation, and classified military personnel into three risk
Reserved. & categories characterized by approximately threefold differences in injury rates
between successive categories. The two-stage algorithm enabled initial risk
stratification at military unit medical facilities, followed by comprehensive diagnostic
assessment at military hospitals. This approach facilitated the identification of
Dr. Ewelum Johnson Nnadi ~ possible preclinical bone stress injuries in approximately one-third of personnel
classified as being at occupational risk.
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