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Fatigue is a common complaint in children with chronic health conditions (e.g., cancer, diabetes, PedsQL MFS Table 2: Sample questions from the child version of the PedsQL MFS - Vorni et dl. I2O§§025zllg_{$ar olds)ld )
rheumatic diseases).! The Pediatric Quality of Life Inventory Multidimensional Fatigue Scale - 18 questions assess the perception of fatigue in children B Current Study (6-12 year olds)
(PedsQL MFS) is a standardized questionnaire designed to measure fatigue in children with «+ Assesses three subscales of fatigue: In the past ONE month, how much of a problem has this been for you... T 100 Figure 5. Mean (1 SD) PedsQL data from
chronic illnesses.? * General, Sleep/Rest, Cognitive Almost Almost O 80 CNH reported in previous studies
* Provides a “Total Fatigue” score by averaging across subscales Fatigue Subscale Never Never Sometimes Often Always £ (colored bars) and PedsQL data from
Children with hearing loss (CHL) are known to experience difficulties with speech recognition in * Includes a child self-report and a parent proxy version Canad | feel tired 0 1 2 3 4 Qg0 CNH in this study (black bars).
noisy and reverberant conditions, similar to those encountered in a classroom.® Anecdotal + Standardized, strong internal validity for children 5-18 years of age? Sleep/Rest | sleep a lot 0 1 2 3 4 .
reports, intuitive beliefs, and parent/teacher reports have suggested that CHL experience greater « Easy and fast (<5 minutes) to administer R Pl e 040 « CNH in this study reported more
listening effort and subsequent hearing-related fatigue during the school day than children with Cognitive my attention on thingsp 1 2 3 4 < 20 fatigue than other studies including
normal hearing (CNH).45 Subjective fatigue questionnaires exist for general fatigue, but no VHRFS § CNH.
measures have been validated for use specifically evaluating hearing-related fatigue. * 10 questions ask about listening and fatigue a9
* Questions include cartoon illustrations General Cognitive Sleep/Rest Overall
Here we report on pilot work from our initial attempts to develop such a tool- the Vanderbilt » Child is instructed to think about their answers to the questions over the last three months
Hearing-Related Fatigue Scale (VHRFS). The VHRFS was used in a larger study examining » Total score calculated by converting Likert scale to 0-100 (increments of 25, 0 being most fatigue) and averaging across ten questions. MM
effort and fatigue in CNH and CHL. VHRFS items related to listening effort and fatigue were + Easy and fast (<5 minutes) to administer o _ . _
created and corroborated through interviews with experts on childhood hearing loss (i.e., adults _ _ _ _ As part of a larger study examining fatigue in CHL, the VHRFS was created in attempts to
with hearing loss, parents of CHL, teachers of CHL). Figure 2. Copy of the Vanderbilt Hearing-Related Fatigue Scale quantitatively measure the fatigue experienced by CHL as they exert listening effort throughout the
How much is this statement like you? How much is this statement like you? How much is this statement like you? How much is this statement like you? How much is this statement like you? day For both CHL and CNH Who Completed th|s Scale, a Strong a S|gn|f|Cant Correlat|0n eX|StS
P U RPOS E . a0 AN between the Overall score on the PedsQL MFS and the VHRFS. This indicates that the VHRFS
o 1. My head hurts g 1 31 gettredifits | g m* 5. My cassroom is m"-' o ‘_‘_,”%Q-\J 7.1 get red when QJ ’ £, nen e are . successfully captures subjective fatigue experienced by school-age children with and
The first aim was to examine the validity of the non-standardized VHRFS by comparing VHRFS ~ piokrdi K?' ?& ey e S?% -ﬁ“i\% e edto ﬂﬂ“r‘ 1 Ié st ,ﬁ';; p i"‘& ey Dl 'ﬁiﬁh{ without hearing loss.
scores to a standardized, clinically available fatigue scale — the Peds QL Multidimensional ‘ ' ‘ jL A ;L ‘
Fat|g ue Scale Please circle one for each statement. Please circle one for each statement. Please circle one for each statement. Please circle one for each statement. Please circle one for each statement. CNH |n thls Sample reported SUbStant|ally more fat|g ue on the Val'dated PedSQL MFS than CNH |n
Neuve( } Almos:Never { Scme:vres I Oﬁ.en;A\m) I AIn‘os:AMays Ne;/ev { Almos(‘Never { Some;mes } Oﬁen;AIm} iAlmos:AMays Ne:er } Almosl‘NeMe( } Scmeznn*es I Oﬂen;mm) {Nmost:mays Ne:e( } Alrnos:Nevec i Gcme:rres i Oﬁe‘n;A\m) %Alrros:AMsys Ne:e( I Almos:Nevef l Somﬁ.znmes l Oﬁen;Aloﬂ ll-‘drmg:\mays previous -Studies_ This finding suggests -that CNH in this study- appear to be experier-]cing
The second aim was to begin to explore the content validity of the VHRFS by examining the more fatigue than has been reported in the general population of school age, typically
sensitivity of individual test items for detecting fatigue that is secondary to childhood hearing ‘ - developing children. Further research is needed to determine why our sample of CNH differs in
loss. 1_:‘2(’.\/, ;.,_:_,x"(\) ;{7{(} o é{\ ) & ar © @ Q reported fatigue than other samples of CNH and to explore how this deviation from normative data
' & 2Tngoisen | 5 g 4 ant e e & oumenngto | D Gy | i | G TJ Nopaen |5 affects interpretation of reported fatigue in CHL.
’7"‘5\ - makes me tired. ;( .“A : rest my ears. Tf * makes me tired. /ﬁﬂlﬂ ‘ N S‘:ﬁy{z’;&:‘e'rs;";;t ’.[ Y é ﬂ* f wi ';v':sn;xt;::SFer ’T\ : ﬁ
M ETHODS ﬂ k! Aﬁ < ,‘? A A(;, i ﬂ | 'L L v ' L h Surprisingly, we found no group differences in the total scores of CHL and CNH on the
Participants Frequency (Hz) T e | [ T | e | et Trmmi| [ o [ | e | ot T | [ e | s | oets T | [ e [ | oo | o b [ rsions current VHRFS or the PedsQL. This could be due to many factors. For instance, fatigue is a
Children ages 6-12 years were recruited as part of a -0 —p—-0 100 200 40 o0 : * : : : d ' : : : : ! : : : d * : : : : ' : : : subjective, temporary, and multidimensional construct, which likely increased variability both within
larger, ongoing study examining listening effort and fatigue @ N R e — subjects and within groups. As can be seen in Figure 3, children in this study reported a wide
in school-age CHL. All children were monolingual English 2 — 1 RES U LTS range of fatigue on both the PedsQL MFS and the VHRFS. Further research is required to better
speakers and spent at least two hours per day in a general 2 L understand individual differences within each group that might explain the highly variable reports of
education classroom. Children with a diagnosis of ¥ < 100+ E Heqr‘inlg HLos; - Fé;;fle [ Normal Hearing B Hearing Loss fatigue.
cognitive impairment, autism, or other developmental 3 — ormal Hearing
dis%rders werF:a excluded. P S e - H g q 100 * This pilot study suggests that further development is needed on the VHRFS before it can be
3 . TR ET S 80+ - 8 used to quantify hearing-related fatigue in children.
CNH had normal hearing sensitivity, bilaterally (<15 dB HL g’ O R Eor T — o) 80
sensorineural hearing loss, bilaterally. 0 e L L 0 I I ) ) - ) : :
g y Fi;ure . Mean (41 SD) and 2 o 60 1.Varr.1|, JW Burwinkle, T.M.: &.S',zer, I.S. (20_04). The PedsQL multidimensional fatigue scale in
*Mild hearing loss was defined as pure tone average (PTA;  minimum/maximum (solid lines) L(In_ 40t | L 5 Q/edla.trltc rlhe;(;r(l)aztol_?_ﬁy.lzl)?edllalell_lt_y anc(]j.v?.'d'ty' Jout nsl qué?ﬂeumztolc?%y{ 31]; t2h494- 35?0 it
0.5, 1.0, 2.0 kHz) of 20-40 dB HL or threshold >25 dB HL  thresholds for CHL. Asterisks < o 40 .Vamni et al. (2002). The PedsQL in pediatric cancer: Reliability and validity of the pediatric quality
at two or more frequencies above 2.0 kHz. indicate no response at limits of the - T SZIlfzeolgc\)/egﬁ%r%/ generic core scales, multidimensional fatigue scale, and cancer module. Cancer,
audiometer for at least one child. a > , - .
9 20r ’ 20 3.Cole, E. B., & Flexer, C. A. (2007). Children with hearing loss: Developing listening and talkin
Table 1. Summary of CHL and CNH demographic information and test scores. Bolded values E birth to six. Plural Pub.. ( ) I ping J d
indicate a significant group difference (*p<.05, **p<.001). 0 F’;”t‘l_’;ie 0 4.Hicks, C. B., & Tharpe, A. M. (2002). Listening effort and fatigue in school-age children with and
CHL CNH | , , , , ] without hearing loss. Journal of Speech, Language, and Hearing Research, 45(3), 573-584.
Number of child participants 53 37 0 20 40 60 80 100 Ql Q2 Q3 Q4 Q5 Q@6 Q7 Q8 Q9 Ql0 5.Bess, F. H., Dodd-Murphy, J., & Parker, R. A. (1998). Children with minimal sensorineural
Number of males 26 29 Hearing—Related Fatigue Total Score hearing Ios?: ;)revalence, educational performance, and functional status. Ear and
hearing, 19(5), 339-354.
Mean (SD) age in years 10.0 (1.9) 9.3 (24) Figure 3. Comparison of PedsQL MFS Overall Fatigue scores Figure 4. Mean (+1 SD) scores for each question of the VHRFS for CNH (white bars) and 6.Hornsby, B. W. Y., Werfel, K., Camarata, S., & Bess, F. H. (2014). Subjective fatigue in children
Mean (SD) age of identification of hearing loss in years 5.0 (3.0) N/A and VHRFS Total scores for CHL (filled squares) and CNH CHL (red bars). Higher score indicates less reported fatigue. Asterisk indicates a significant with hearing loss: Some preliminary findings. American Journal of Audiology, 23(1), 129-134.
T (open squares). Solid line represents what would be a perfect difference in reported scores between CNH and CHL (p<.05). 7.Marcus, S. B., Strople, J. A., Neighbors, K., Weissberg—Benchell, J., Nelson, S. P., Limbers,
Mean (SD) left ear PTA (dB HL) 39.8 (17) <15 (1:1) correlation of measured fatigue. The dotted line shows . CHL rted at than the CNH tion 8 — “ h ‘ K reallv hard t C., ... & Alonso, E. M. (2009). Fatigue and health-related quality of life in pediatric inflammatory
Mean (SD) right ear PTA (dB HL) 38.4 (17) <15 the linear regression for PedsQL MFS and VHRFS scores Iistenrsg? din’[nnﬁ{ses \?vrg:?ny ?enacheer says(”on question S — "1 have 1o work really hard to bowel disease. Clinical Gastroenterology and Hepatology, 7(5), 554-561.
" collapsed across groups. :
Mean (SD) CELF-4 Core Language Score 90.5 (21.4) 108.2 (10.5)
Mean (SD) PPVT Standard Score*™ 927 (15.7) 109.1 (11.9) TR gifgergl‘_C&SFget;"eerégsHL anG sy on overall scores » After adjusting for multiple comparisons, group differences were not significant for AQKNQWLEMEMENJ:S
or Peds = .668, p = . and total scores for - : : :
Mean (SD) TONI Standard Score* 102.3 (12.7) 107.6 (10.3) VHRFS (F = 473( - 493) P ) any of the ten questions. The research reporte@ here was supported by the Institute of Educatl_on Spmm_:es, U.S.
CELF. Clinical Evaluation of L ond s — 4" Edition. TONI- Test of Non-Verbal Intell yr T p=- - Department of Education, through Grant R324A110266 (Bess, PIl) to Vanderbilt University and by
: Clinical Evaluation of Language Fundamentals — ition. ¢ Test of Non-Verbal Intelligence — * Strong and significant correlation (r=.615, p<.001) between the Dan and Margaret Maddox Charitable Trust. The opinions expressed are those of the authors

Edition. Peabody Picture Vocabulary Test — 4% Edition. the Peds QL MFS overall score and VHRFS total score. and do not represent views of the Institute or the U.S. Department of Education.




