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Tinnitus is prevalent in military Service members and Veterans!. There remain Among those with no tinnitus, occasional tinnitus, or intermittent tinnitus at
gaps in our understanding of how tinnitus develops and changes over time. To (1a) * (2a) Table 2. Estimated probability of transitioning between baseline, the probability of transitioning to a state of constant tinnitus was
address the distribution, determinants, progression, and latent development of tinnitus categories from year-to-year. 5.3%, 9.2% and 16.8% year-to-year, respectively.
tinnitus during and following military service, we initiated a longitudinal No Tinnitus | Occasional | Intermittent | Constant » Conversely, among those with occasional tinnitus, intermittent tinnitus, or
epidemiological examination of active-duty Service members and Veterans } No Tinnitus 0.867 0.057 0.023 0.053 constant tinnitus, the probability of transitioning to a no-tinnitus state was
recently-separated from the military. The objective of this analysis was: g 8 ﬁfgf‘;:ggﬁi (c))ﬁf 8:832 8:223 8:22; 25.5%, 11.1%, and 3.8% )./ear-to—yea%r, r.espectively. | |
To describe intraindividual change in the temporal - . ) Constant 0.038 0.021 0.029 0.911 « For the entire c.ohort, _d|str.|but|on of_ tinnitus states remained consistent
.. : : - N == year-to-year, with a slight increase in those reporting constant tinnitus and
parameters of tinnitus p_ercelf)t'?” In military personnel = < = I = = N 5 S a slight decrease in those reporting no tinnitus.
over a period of five years. = Table 3. Estimated probability of transitioning between « Participants 40 and older at baseline consistently reported constant tinnitus
— tinnitus categories from year-to-year stratified by sex. at a higher rate than any other state and at a higher rate than participants

No Tinnitus | Occasional ' Intermittent | Constant

in younger tertiles.

MATERIALS AND METHODS

Male Female === Men‘ I\IQIE())nTinnitus 0.862 0.051 0.026 0.061 * Men are more likely than women to report constant tinnitus and remain in
Noise Outcomes In Service membegs Epidemiology Study - » 2 (1b) e (2b) Occasional 0.237 0.612 0.066 0.085 the constant tinnitus state over time (92.4% and 82.2%, respectively).
NOISE Study Intermittent 0.105 0.079 0.650 0.165 « Women tend to transition to no tinnitus from every other tinnitus state at
Study Sample: Constant 0.031 0.018 0.027 0.924 higher rates than men, but the rates are more similar when it comes to
« 535 Service member and 579 Veteran participants (total n=1,114). A o . . V&I’gﬁmitus 0877 0,066 0017 0,040 transitioning into the constant tinnitus state.
* Veterans W'th'r_] _2'5 years of separation and Active-Duty Service members . - Occasional 0.297 0.546 0.054 0.103 * The non-white race cohort showed lower rates of constant tinnitus than the
(ADSM) are eligible for the NOISE study. . = - : Intermittent | 0.134 0.099 0.596 0.171 white race cohort and higher rates of no tinnitus. Both cohorts had similar
Data Collection: o _ _ _ N S\ LI 2l E S __ Constant 0.087 0.044 0.047 0.822 increasing estimated trends of reporting constant tinnitus.
- Comprehensive audiological evaluation and self-report questionnaires, A PE A be B B X T
includes determination of tinnitus status. ' H H ! ! S SO e
Follow-up questionnaires on a yearly basis over a 5-year period (n=3,260). " - Table 4. Estimated probability of transitioning between CO \ CL U S | ON
Tinnitus Classification: R

tinnitus categories from year-to-year stratified by race.
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. Tlnnltus categories “No Tinnitus”, “Temporary/Occasional”, “Intermittent”,

No Tinnitus A Occasional ' Intermittent | Constant

Understanding the distribution and changes in tinnitus over time within military

Non-White White [t ot

r “Constant” were defined using the Tinnitus Screener (TS).3 (10 Non-White White Non-White Iat s critical o inf ; d di "  tinnit
Statistical Methods: (20) No Tinnitus | 0989 0.051 0.022 0.038 populations is critical to inform prevention and disruption of tinnitus
. Markov chain models were used to describe and estimate (time- Occasional | 0.335 0.529 0.043 0.092 progression. Our regults suggest that the frequency_of experiencing tinnitus
homogeneous) probabilistic transitions between tinnitus categories over Intermittent | 0.113 0.077 0.524 0.286 grows sI.|ght.Iy over tl.me, during and shortly after r.nllljcary service. More
study time points. ) o Vc\;ﬁ_nStam 0.095 0.019 0.022 0.864 aggressive interventions are needed to address tinnitus progression. Next
iy . : . = ite : - S .
« Transitions across tinnitus categories by age tertiles (19-29, 30-39, 40-62 O o2 No Tinnitus | 0.877 0.055 0023 0.046 steps include examining possible tinnitus progression risk factors, such as
years), sex (men, women), and race (white, non-white) were examined. " m - B . : Occasional | 0.285 0.568 0.054 0.093 excessive exposure to noise and traumatic brain injury.
- - ¥ c Intermittent | 0.110 0.081 0.599 0.210
Table 1. Study sample demographics by tinnitus category at baseline. - I “ = Vs ) I B [ - Constant | 0.056 0.020 0.026 0.898 REFEREN C ES
No tinnitus | Occasional | Intermittent| Constant | Overall 0 I 'I D I TN e, TS
(N:474) (N:106) (N:112) (N:422) (N:1114) 5 7 3 3 3 5 vestonnaire Your © 7 ] 3 3 5 w0 . . . . . : :
Age (years) 32.9 (8.46) | 34.5(8.23) | 32.3 (7.51) | 36.8(9.86) | 34.5(9.10) o e o N [ —————— 188 & AR pIOERY o HENENeing B e " Catloon KF. Trmitus: An epidemiologic perspective, Olanmgologic
= tinnitus categories from year-to-year stratified by age. Art : - AN Ep gic persp : yhgolog
K Age: 19-29 Age: 30-39 Age: 40-62 Age: 19-29 Age: 30-39 Age: 40-62 — : , Clinics of North America, 2020, 53, 481-499
Male 309 (65.2%) | 71 (67.0%) | 92 (82.1%) | 369 (87.4%) | 841 (75.5%) . (1d) 2d) (090 No Tinnitus | Occasional | Intermittent | Constant > Henrv JA Griest S. Reavis KM. Grush L. Theodoroff SM. <
: -29 years . Henry JA, Griest S, Reavis KM, Grush L, Theodoro , Young S,
;ir:?cli 165 (34.8%) | 35(33.0%) | 20(17.9%) | 53 (12.6%) | 273 (24.5%) No Tinnitus 0.869 0.067 0.028 0.037 Thielman EJ, Carlson KF. Noise Outcomes in Servicemembers
Y Occasional 0.266 0.596 0.036 0.102 Epidemiology (NOISE) Study: Design, Methods, and Baseline Results.
Non-Hispanic 392 (82.7%) | 90 (84.9%) | 103 (92.0%) | 363 (86.0%) | 948 (85.1%) | | ~ Intermittent 0.109 0.091 0.664 0.136 Ear Hear. 2021 July/Aug:42(4):870-885
Hispanic 77 (16.2%) | 14 (13.2%) | 8(7.1%) | 54 (12.8%) | 153 (13.7%)| | : 1o Constant 0.045 0.034 0.022 0.900 _ _ ’ _
Decline to answer | 5(1.0%) | 2(1.9%) | 1(0.9%) | 5(@12%) | 13(1.2%) | [ " B § . TR 30-39 years 3. Thielman EJ, Reavis KM, Theodoroff SM, Grush LD, Thapa S, Smith BD,
ace : : : : : y i . s (N)O Ti”_“itusl 8-22‘11 g-ggg 8-86133 8-8;‘? Schultz J, Henry JA. Tinnitus Screener: Short-Term Test-Retest Reliability.
4 52 \ 36 40 o _::"" 50 20 ccasiona o o o o : . . _
Non-White 98 (20.7%) | 20 (18.9%) | 18 (16.1%) | 52 (12.3%) | 188 (16.9%) e n : anpd & | M Y E-p Intermittent 0.118 0.064 0.671 0.147 Am J Audiol. 2023 Mar;32(1):232-242..
White 322 (67.9%) | 71 (67.0%) | 84 (75.0%) |322 (76.3%) | 799 (71.7%) ' I | l i Constant 0.051 0.023 0.028 0.898 A C KN OWL ED G EMENT S
More than 1 race | 42 (8.9%) | 12 (11.3%) | 8(7.1%) | 33 (7.8%) | 95 (8.5%) e | 4{\?(;6%2]’5?&2 520 5061 5030 5 o8s
D.e.CIine to answer 12 (25%) 3 (28%) 2 (18%) 15 (35%) 33 (29%) Tinnitus status . No tinnitus . Occasional D Intermittent . Constant Tinnitus status No tinnitus Occasiona Intermittent Constant| | Empirical = =— = Estimated Occasiona| 0247 0523 0096 0134 ThlS Work was Supported by the Ruth L KirSChStEin NRSA Short-Term InStitutionaI
Military Status Ei 1a-d. Tinnit on alluvial plots showi Figure 2a-d. Proportion of sample with each tinnitus Intermittent 0.106 0.092 0.574 0.229 Research Training Grant T35 DC 8764-12 and grants from the United States (U.S.)
Service member | 289 (61.0%) | 54 (50.9%) | 32 (28.6%) | 160 (37.9%) | 535 (48.0%) 'gure 1a-d. 1Innitus progression afiuvial piots showing . : : — Constant 0.026 0.013 0.033 0.927 Department of Defense (DoD) Congressionally Directed Medical Research Program
v the transition of tinnitus across categories (states) over category over time. Each color is a different tinnitus PR121146. JW160036. and JW210396). the Defense Health A DHA) Heari
eteran 185 (39.0%) | 52 (49.1%) | 80 (71.4%) | 262 (62.1%) | 579 (52.0%) . : : _ : Solid li | h irical d d th ( : , an ), the Defense Health Agency ( ), Hearing
Service (yea.rS) 10.5 (7 59) 12.4 (7 68) 9.74 (6 31) 14.2 (9 14) 12.0 (8 31) time (queStlonnalre year Where time 0 = base“ne) EaCh Category Oll Ine p OtSt e emplrlca ata’_ and the Center of Excellence (HCE, Air Force Research Laboratory S-16945-02 and Air Force
Sranch = - —— — — colored block represents a tinnitus category with block dashed lines plot the estimated trend over time. Overall Medical Operations PR121146), and U.S. Department of Veterans Affairs (VA)
ranc height proportional to the number of individuals reporting (panel 2a), the proportion of the sample with constant Rehabilitation Research and Development (RR&D) Research Career Scientist Awards
Army 127 (26.6%) | 29 (27.4%) | 61 (54.5%) | 175 (41.5%) | 391 (35.1%) tinnitus. The width of the colored lines is proportional to the tinnitus (red lines) increased over time and the proportion (C9247S and 1 IK6 RX002990). This work was also supported with resources and the
Marines 29 (6.1%) | 15(14.2%) | 14 (12.5%) | 44 (10.4%) | 102 (9.2%) transition quantity. Panel 1a displays the overall transition. with no tinnitus decreased (blue lines). Men are more likely Download the full poster at use of faC|I|t|e§ at the DHA HCE, Lac.kilan_d Air quce Base, Saﬁ Antonio, Texas, and the
Navy 61 (12.9%) | 15 (14.2%) | 13 (11.6%) | 56 (13.3%) | 145 (13.0%) | | panel 1b displays the results stratified by sex, 1c displays than women (panel 2b) to report constant tinnitus across NOISEstudy.org #C52300, Conter L@Z?éeéé°£3§i'é7f’égt§'xvgo§%?tﬁththeeS VA Porland Hoalth Care
Air Force 258 (54.4%) | 47 (44.3%) | 24 (21.4%) | 146 (34.6%) | 475 (42.6%) the results stratified by race, and 1d displays the results all time p_omts and hlgher ra_tes of transm_on_s. Similar System F;ortlan d, Oregon. The views expressed are those of the authors and do not
Combat Deployment stratified by age. patterns in the proportion with constant tinnitus were represent the views of the U.S. Department of Veterans Affairs, or the United States
No 223 (47.0%) | 31 (29.2%) | 19 (17.0%) | 90 (21.3%) | 363 (32.6%) observed AR |_nd|V|dU3|S identifying as white (2c), and Government. Poster presented at the Military Health System Research Symposium,
Yes 251 (53.0%) | 75 (70.8%) | 93 (83.0%) | 332 (78.7%) | 751 (67.4%) among older individuals (2d). Kissimmee, FL August 2023.
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