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Abstract A preliminary study on the reliability and validity Taiwanese Version of the Low Energy
Availability in Females Questionnaire

This study aimed to develop and validate the Taiwanese version of the Low Energy Availability in Females
Questionnaire (LEAF-Q-TW). A total of 45 Taiwanese female athletes completed the LEAF-Q-TW twice,
with a 14-21-day interval. Validation measures, including bone mineral density assessed by dual-energy
X-ray absorptiometry (DXA), were also collected. Internal consistency was evaluated using Cronbach’s
o, and test-retest reliability was assessed using the intraclass correlation coefficient (ICC). Differences
between administrations were analyzed using paired t-tests or Wilcoxon signed-rank tests. Participants
were categorized into high- and low-score groups based on the original LEAF-Q cutoff, and between-
group differences were examined using independent t-tests or Mann—\Whitney U tests. A P value < 0.05
was considered statistically significant. The LEAF-Q-TW total score showed poor internal consistency (o =
0.13 and 0.47). However, the three subscales, including Injuries, Gastrointestinal symptoms, and Menstrual
dysfunction, demonstrated acceptable internal consistency (o = 0.60-0.82) and test-retest reliability (ICC
= 0.63-0.92), with no significant differences between administrations (P > 0.05). Athletes in the high-score
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Injuries group had significantly lower lumbar spine bone mineral density Z-scores, and serum thyroid
stimulating hormone levels than those in the low-score group (P < 0.05). The high-score “Menstrual
dysfunction” group had significantly higher serum progesterone and leptin levels (P < 0.05). In conclusion,
the LEAF-Q-TW demonstrated satisfactory reliability and validity for screening symptoms associated with
Relative Energy Deficiency in Sport (REDs) among female athletes.

Key words: Low Energy Availability in Females Questionnaire (LEAF-Q), Relative Energy Deficiency in Sport
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Figure 1. Translation and cultural adaptation process of the Low Energy Availability in Females Questionnaire (LEAF-Q) into Chinese.
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Table 1. Cognitive interview analysis

BRI TRBAIFRA

ER AR . - .

SERPEME EROYHEMR  PEARSEAR B A FEE 77 X
A 6 0 0 100% —
N— Al 6 0 0 100% —
A2 8 6 0 0 100% —

HHHEEEC 0 1 5 0% AEEEE

A 0 3 3 0% EdrEE
B 6 0 0 100% —
155 ke C & 6 0 0 100% —
D f# 6 0 0 100% —

AAHEEEC 0 0 6 0% AEEEE )

A 6 0 0 100% i REtEaE
Al 6 0 0 100% —
A2 4 2 0 67% %ﬂﬁgﬂ%ﬁ%

A2:1 6 0 0 100% —

B 5 1 0 83% B HF
Bl 6 0 0 100% —
A 6 0 0 100% —
B 6 0 0 100% —
RS L HE B it 22 4 C 6 0 0 100% —
I Cl & 6 0 0 100% —
C2 & 6 0 0 100% —
C3 6 0 0 100% —
C4 6 0 0 100% —
Cs 6 0 0 100% —

C6 1 5 1 0 83% HEhEE
D f# 6 0 0 100% —
E 6 0 0 100% —
El 8 6 0 0 100% —

"I R O] = 35 KRG b T T A SRR/ S8 H AR X 100%
!Comprehension rate = Number of participants with complete understanding / Total participants X 100%
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Table 3. Characteristics of all participants
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B EEIEE A 31 [68.9%]
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Table 3. Characteristics of all participants (Continued)

i 228l
MM (pg/mL)  0.8%1.1
FRHRBRAIEGE (pg/mL)  0.8%1.0
HA#IE/ T 3-6 (pg/mL)  0.7£0.9

BAE AP 4E £ AR RAK [%] 2T

BMI: Body Mass Index, EDI-3RF: Eating Disorder Inventory-3
referral form
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Table 4. Internal consistency between two administrations of the Low Energy Availability in Females Questionnaire — Taiwanese

version (LEAF-Q-TW)

WHR—EUE (Cronbach's o)

ﬁi Parand -~ e Paand - YA
26 1 Xl 5 2 Rl

SEHENGE 0.64 0.76

1% 'H YRe 0.60 0.75

8D HE Bl 2 B {5 0.78 0.82

HEy 0.13 0.47
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