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SUBJECTIVE AND OBJECTIVE INDICATORS OF FATIGUE AS PREDICTORS OF
PERFORMANGE ON A SUSTAINED-ATTENTION SONAR TASK N M m

Background: Military tasks require vigilance and accurate decision-making, yet PVT Sonar Watch Station Task Discussion:
fatigue can impair prqlonggd o.peratlonal perfqrmance. , , Monitor/Wait Screen Response Indicator Feedback Vessel Type: FFG (warship) Vessel Type: DDG (warship) Fasting fo_r4 hours prior prohibited the
Challenges: Non-invasive indicators of fatigue could predict performance decline. U o O —— — consumption of caffeine and may have resulted
The contribution of transient fatigue states and stable individual characteristics to fitness- in difficulty maintaining attention on the PVT task.
for du.ty c()jutcomes, e.g., vigilance and operational performance, has not been fully - Participants with higher fatigue performed worse
examined. on the sonar task.
Objectives: Explore whether subjective state and trait measures predict vigilance —_————— Time (ms) ———————> Operational task better character
performance on an operationally relevant task. PYT M S M perationa’ 1asKs may DUHET ChAractefnze
Predictions: State measures were expected to reflect short-term fluctuations in reasures onar Measure . . readiness than any individual measure.
lertness. whereas trait measures should exolain individual differences in suscentibil Reaction Time (RT): 322.98 £ 133.17 ms Accuracy: (# correctly classified vessels/All classified vessels): . o |
s Ures Shotid exp - HSCEPUDITY Lapses (responses > 400 ms ): 3.29 + 7.56 count 0.67 + 0.23 proportion *  Participants with higher reported duration of
to fatigue-related performance impairments. sleep performed better on the sonar task.
Associations between Subjective Responses and Behavioral Performance »  Adequate sleep is important for maintaining
Regression Questionnaire Duration Y P gy g Intake structures vary in length,® which may influence
- PVT Lapse r=0.05p=.758 r=-0.05p=.764 r=0.06,p=.756 r=-0.05, p = .767 r=-0.02,p=.916 r=0.48, p = <.01 these operational capabilities.
Parthlpants: | | PVT RT r=-0.02,p=.916 r=-0.08,p=.640 r=-0.08,p=.673 r=-0.13, p = .468 r=-0.16, p = .380 r=0.35, p <.05
35 participants recruited from Naval Submarine Base New London Sonar Accuracy =-0.37,p<.05 r=036,p<.05 r=0.05p=.795 =-0.32, p = .070 r=0.01,p=.936 r=0.26,p=.138
articipant Rank Categories Impact of Caffeine on PVT Lapses Overall Q-Score vs. SONAR Accurac :
Participant Rank Gateg Highest Level of Education P P Q y Conclusions, Future Work, and
83.9% o 55 6% Lo ° 1004 e o Limitations
R =0.48, p =0.0045 =-0.37,p=0.032
20 BA | 12.5% ® _
E sc I oo - e * ° o Conclusions:
: e HS: High School Diploma o P ®  Greater habitual (trait characteristic) caffeine
© 5 VA 6.2% BA: Bachelors Degree 30 - = (.751 ® O ® . .
10 | 2 e SC: Some College 3 e g0 consumption increased response times when
DOC 6.2% MA: Master’s Degree (7)) (&) ' '
DOC: Doctoral Deres 0 b . . °® caffeine was wﬂhdrgwn. .
6.5% 6.5% 400, AS || 3.1% AS: Associate Degree| | 2 . - ° ° . » (Greater sleep duration (state characteristic) was
O wian E1E3 .., E4E6 | Ofeer 5 1015 _| 5 0.50~ o o © o associated with higher sonar performance,
Age Distribution of Participants partcipant Race '; '®) whereas trait fatigue scores were associated
oo 252 - o with poor classification performance.
51 ESD: oo Wit _ 0,00 10 - . = 0.25- * Inadequate sleep impedes a sonar task, as
. | ¢ . ~ 9 sonar technicians must maintain sustained
| . . '
| Black 23.3% ® o O O attention.
53- 2 @ 0 A ’\‘ . ...
= : 0.001 o
= 2 6.2% 62%  6.2% s2% |slanderf 3.3% ' . ' . . . . . Future Work:
| 0 10 20 30 40 2.0 20 3.0 »  Explore how an abundance of
1 Asian ] 3.3% Total Caffeine/Beverage Intake (Units) Overall Questionnaire Score caffeine/stimulants impact performance on
0 S 10 20 21 22 23 24 25 56 27 20 31 33 34 35 38 ; : TS " nghelr typical caffeine consumption associated with a greater number of Higher baseline scores associated with lower accuracy (p =.032). sonar.and PVT tasks. | |
; ) Age (Years) attentional lapses (p = .009). « Examine whether genetic markers associated
roceaure. : : : _ with sleep regulation and excessive daytime
1. Fast for 4 hours before participation (to enable valid collection of saliva samples for Impact of Caffeine on Reaction Time Sleep Duration vs. SONAR Accuracy sleepiness contribute to individual differences in
analyses). - o vulnerability to low performance.
2. Complete a series of questionnaires: 10004 R =0.35, p=0.041 1.001 _ _ ®
— R=0.36, p=0.038
Wessure [ Consiuct | Glssiaton | Exampl e (romey) | Response rornat | I . Poooe ! nkgtons:
Epworth Sleep STATE “How many hours did you Numeric (hours) p o °  Reliance on self-reported sleep and fatigue
z:;s::ss e E:;Titr:;] f,\ll\e/:ZtI?SS:hnc;gci]r:nce of nodding 0 = Would not nod off |g ooo § o . ® : : mea.Sl.JI’eS may ntroduce reporting bias.
Sleepiness Scale  Sloepiness  TRAIT off while watching TV?" 3 = High chance S 2 A .  Participants near or below chance on the
- _ 2 = e lassification task may reflect task difficult
Lee Fatigue Energy « : ., 1=Not at all - © C y Y,
Scale* Levels ~ STATE Worn out/ Energetic / Active” g5 _ £ iromely § 500 - = 0.501 ° . " disengagement, or response strategy
gizlzat'g“e E:\t/iglie STATE “Hungry / Tired / Sleepy” ; - E‘)‘(’ttrgtna;:y % 3 differences.
. _ = 14
(SQtjg;)i;dnr(]:aai]:fee;ne i(;?:line TRAIT “Average caffeine consumed”  Numeric (mg/day) é O = ; 0.25- References:
400 - o . o
3. Complete a 10-minute psychomotor vigilance task (PVT) reaction time task S L - o Z e S o o o
4. Complete a 60-minute simulated sonar watch station task where they identified o ’ 2§ @ { © O ° @ 2 Chaba, S, Mt R & Chioy E, (2024 *fe Onsrda Submare: Slep, g, LiseBeairs of Salors o
Slgna|S embedded Wlthln VISU8| nOISG 200 1 OOO N . 3. Johns, M. W. (1991). “A new method for measuring daytime sleepiness: The Epworth sleepiness scale.” Sleep, 14(6), 540-545.
. ClaSS|f|ed targets as One Of tWO Vesse| types based On the O 10 20 30 40 4'- é é % é é tzlglitzaggA Hicks, G., & Nino-Murcia, G. (1991). “Validity and reliability of a scale to assess fatique.” Psychiatry Research, 36(3),
unique set of frequencies defining the vessel Total Caffeine/Beverage Intake (Units) Reported Sleep (Hours) B R e L S e
» Targets (60 vessels) were visible for 80 seconds Higher typical caffeine consumption associated with slower reaction times More hours of sleep associated with greater accuracy (p = .038). Lot 05,2161, L e St o o S Hoh i oy T
Target in noise (p = 041)
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