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ABSTRACT
Aim

The aim of this study was to estimate the prevalence of Disabling Hearing impairment and
describe socio-demographic and hearing related risk factors as possible predictors of disabling
hearing impairment.

Study design

This was a Cross-sectional and descriptive study

PlaceandDurationof Study

A called Kumbotso in Kano state, Northern Nigeria. 3“March 2013.
Methodology

Data came from 58 participants,(39 females, 19 males; age range 5-50years) who completed
audiometric testing during the Ear diseases/Hearing impairment survey. Audiometric testing was
performed on the participants, air-conduction hearing thresholds in decibels hearing level (dB
HL) were obtained for each ear at frequencies of 0.5- 4kHz.Disabling Hearing loss was defined
as pure-tone average of air conduction thresholds of = 35dB HL for adults and children while
identifying independent risk factors using logistic regression.

Results

Out of 91 subjects, 58 subjects had pure tone audiometry giving a participation rate of 63.7%
with a prevalence rate for disabling hearing loss of 31%. Controlling for gender, duration of
hearing impairment, family history and relationship with subject with hearing loss, odds ratio for
associations with Disabling Hearing impairment were 14.57 (95% CI: 2.14-99.44) for age and
61.55 (5.60-112.82) for aetiology of hearing loss. These variables particularly young age and
ear diseases were the strongest predictors.

Conclusion
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Age, aetiology of hearing loss particularly, young age and the presence of ear disease are
potential indicators for the development of disabling hearing impairment/loss during rural and/or
community-based surveys.

Key words: disabling hearing loss, predictors, community, age-group, ear disease.

1.INTRODUCTION

Community-based surveys on hearing impairmentseaece in low and middle income
countries (LMIC); this is particularly more worris@ in sub-Saharan Africa due to lack of
funding and political will. According to the Worldealth Organization (WHO) estimates, about
5.3% of the world’s population is living with “disng hearing loss” amounting to a staggering
360 million persons across the globe. Ninety orreqre (328 million) of these are adults (183
million males, 145 million females) while 9% (32lfiwin) of these are childre{The prevalence
of disabling hearing loss (DHL) in children and g@ns over 65 years is greatest in South Asia,
Asia Pacific and Sub-Saharan Africa.

These figures as they stand are probably uneqgdisiistbuted across the world, in sub-Saharan
Africa it is currently estimated that DHL in chiker of both sexes is 1.9% (6.8million children)
while in adult males it is 7.4% (17million) and %513million) are female’$!

Approximately 15% of the world's adult populaticestsome degree of hearing I85bout one
third of those who are affected, have disablingihgdoss. Disabling hearing loss refers to
hearing loss greater than 40 dB in the better hgazar in adults (15 years or older) and greater
than 30 dB in the better hearing ear in childreto(®4 years) of age. However, this definition of
DHL was modified by the WHO Global burden of diseé&SBD) hearing loss expert group for
the purposes of estimating the global burdegainst this background, Stevens et al estimated
the prevalence of six categories of hearing impairiniTable 1) and highlighted the prevalence
at >35dB (moderate or worse hearing impairment), thellat which intervention is definitively
beneficial®

In Nigeria, the above estimates may just be aftih@iceberg, as the GBD expert group for
hearing loss estimate higher hearing impairmentgleamce’s than were originally reported
during the survey in 200%. Moreover, in many underserved and remote comnasniti

2
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Nigeria, immediate referral following either se#fported hearing impairment and/or detected by
a second party may make the difference betweeropppte and timely rehabilitation and a
lifelong period of “silent misery”. the primary health care level,
imparting skills to community health officer’'s aegtension workers such as *history taking
skills’ regarding identifying persons with disalgihearing impairment can go a long way into
helping to reduce the aforementioned burden ofihgampairment.

.In the
long run, may help to reduce social, psychologic& economgtsof hearing impairment in
our localities.

There are several documented risk factors for bbidd hearing impairment as postulated by the
American Academy of Paediatrics’ (AAP) ranging frpne- and perinatal factors, genetic
factors and craniofacial abnormalities. SimilariyBelgium, the Flanders universal newborn
hearing screening programme also identified petsenaironmental and social factors as
independent determinants of hearing impairmentinates?But, in all age groups, studies
have also examined other factors such as age ffigdass is highly age dependent
),B5Clgender(variable report&)?! ototoxic medications, familial hearing loss,bidttuer,
educational levél>*btologic or ear diseas€Sinoise, to mention but a few, as independent
determinants of ‘any’ type of hearing loss.

Disabling hearing impairment to say the least, iayuite common in rural populatiof@ and
may indeed be a truly neglected disability espbcialpoor African regions such as Northern
Nigeria.

This study aims to estimate the prevalence of DRI @describe socio-demographic and hearing
related risk factors as possible predictors ofldlisg hearing impairment.
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2. MATERIAL AND METHODS

Data collected from the Ear diseases/Hearing impexit survey carried out in Kumbotso
comprehensive health centre, while marking thermatigonal Ear care day 2013 was used.
KumbotsoLocal Government Area is a semi-urban comiyand one of the 44 local
Government Areas of Kano State, Nigeria. Majorityhe dwellers are peasant farmers, petty
traders, pupils, students, businessmen and cribsés. These dwellers are predominantly
indigenous Hausa/Fulani and a small proportion ldgpala, Gwari and Nupe tribes.

This was a Cross-sectional and descriptive surgaygWWHO/PBD Ear and Hearing Disorders
Examination Form version 8.3.Participants wereuied during the international Ear care day
2013 at a semi-urban settlement called Kumbotsapkstate, Northern Nigeria.Of 91
participants,only 58(63.7%) had Audiometric teséing completed the audiometric
examinationaged 5-50years. Demographic charadbtstigtcluding age, tribe, sex, marital
status, occupation and educational status weréneliduring the interviews.

Testing was performed in the surrounding of the ma@hensive health centre of the community,
in a quiet room reasonably far from the recruitmamefn adjudged to have an ambient noise of
<40dB and maintained before every test (using adtewel meter- Quest 2900 model).Pure-
tone audiometry signals werepresented to eacht #aryng intensitiesuntil the threshold at
which the participantwas just able to perceivettdmewas identified. Air-conduction
hearingthresholds in decibels hearing level (dBWeJe obtained for each ear at 500; 1,000;
2,000; 4,000 Hz (as recommended by WHO for fieldasys) by trained audiometric technicians
using calibrateci{ ) Amplivox audiometer AD 229B with Audio-cups
noise-excluding headset and a biological checkpeaformed on the day of testing. The Pure
Tone Average (PTAVv) is the average value at thespuencies based on hearing scores of the

4
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participants’ better ear. The severity of hearmgairment and thus disabling Hearing loss was
categorized using the PTA score.

All participants>5years of ageable to be assessed using audioraestiyg were included for this
studies. While children at or below 4yearswere @detl (testing using behavioural audiometry
may be unreliable in this setting) as well as sah@ts who did not consent for audiometry. In
order to get accurate and uniformly reproduciblalwical data results, we used 35dB as the cut-
off for both adult and children for the purpose®stimating Disabling Hearing Impairment as
described by Stevens et al at which stage inteiweig usually quite beneficial (Table 1).To
complete the Audiometric examination participan$® dad otoscopy carried out by ENT (Ear
Nose & Throat) trainees and specialists.

Table 1: Hearing impairment categories as propbge@BD expert group (frequencies averaged
over 0.5,1,2 and 4 kHZY!

Hearing impairment Better ear hearing levelHearing in a quiet Hearing in a noisy
category (dBHL) environment environment
Unilateral <20 in the better ear; Does not have problems May have real difficulty
>/=35 in the worse ear unless sound is near following/taking part in
poorer hearing ear a conversation
Mild 20-34 Does not have problem#lay have real

hearingwhat is said difficultyfollowing/taking
part ina conversation
moderate 35-49 May have difficulty  Has difficulty hearing
hearing a normal voice and taking part in
conversation

Moderately 50-64 Can hear loud speech Has great difficulty

Severe hearing and taking part in
conversation

Severe 65-79 Can hear loud speech Has very great difficulty

directly in one’s ear hearing and taking part

in conversation
Profound 80-94 Has great difficult Cannot hear any speech
hearing
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Eight persons who presented for this survey refosstihg, 5 for reasons unrelated to the
procedure(did not consent for Audiometry) and gmaaining 3 due to fear of the audio-device
occluding the ears.

The study was carried out after securing permisarmhconsent from the Local government
Authoritiesand ethical clearance from the instiioél research ethics committee. Thereatfter,
information was passed to the villagers via towierciingles and news media to all those with
hearing related problems to present to the healtitre. This study conformed to the Code of
Ethics of the World Medical Association (Declaratiof Helsinki).

2.1 Statistical analysis

Statistical analysis was performed using IBM SP&%$sfon 21, for windows) while Descriptive
statistics were used to examine demographic data®adiometric values at different
frequencies. Chi-square tested crosstabs weralipitised to determine relationship between the
contributing factors and possibility of belongirmgthe normal hearing group or the group with
disabling loss. The independent variables (agejeemccupation, duration of hearing
impairment, family history of hearing impairmerg|ationship with subject with hearing loss,
etiology of hearing loss- as Predictors) with sigant associations and other potential
confounders were then evaluated for the odds ahga®HL or normal hearing (dependent
variable-disabling hearing loss vs Normal hearungjing Logistic regression analysis. A level of
0.05 was used for evaluating statistical signif@a(05% Confidence interval).
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192 3. RESULTS

193  Atotal of 91 Participants were seen and 58 metrttleision criteria, with ages ranging from 5-
194  50years, mean of 20.19years (SD: 13.33).There 88(&7.2%) females and 19(32.8%) males
195 giving a female preponderance (Female: Male raol¥.Children between the ages of 5-

196  1l4years were 26(44.8%) while adults 15-60year oieie 32(55.2%).Table 2.

197 Table 2: Socio-demographic profile of the populatio

SOCIO-DEMOGRAPHIC FREQUENCY (%)
VARIABLES
SEX
Male 19 (32.8)
Female 39 (67.2)
AGE-GROUPS (years)
5-14 26 (44.8)
15-60 32 (55.2)
OCCUPATION
Undercare 4(6.9)
Student 30 (51.7)
Housewife 17 (29.3)
Civil servant 2(35)
Business/trader 5(8.6)
DURATION OF HEARING
LOSS
Since infancy 26(44.8)
Since Adulthood 11 (19.0)




Uncertain 6 (10.4)
No difficulty 15(25.9)

FAMILY HISTORY OF
HEARING LOSS

Yes 10 (17.2)
No 42 (72.4)
Uncertain 4(6.9)
Not asked 2(35)

FAMILY RELATIONSHIP
WITH SUBJECT

Brother or Sister 6 (10.4)
Child of subject 2(35)
Parent of subject 3(5.2
Nil 47 (81.0)
AETIOLOGY OF HEARING
LOSS
Normal ear & hearing 19 (32.8)
Ear disease 17 (29.3)
Infectious diseases 6 (10.4)
Genetic conditions 3(5.2
Undetermined 13 (22.4)
198
199

200 The overall ‘point prevalence’ for disabling heayinss (DHL) in this population is
201 18(31%)with a mean audiometric threshold of 31.A30BSD: 18.09) and a range of 10-
202 83.75dBHL (Table 3).

203
204
205
206

207  Table 3: Prevalence of disabling hearing loss aa gethis cohort, a moderate
208  degree hearing impairment using classification estggl by Murray et &

209
Severity of Hearing Percent
loss (dB)
Normal (0-19) 17 29.3
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Mild (20-34) 23 39.7
Moderate (35-49) 10 17.2
I(\I/:_I)gt_ll(seg?tely severe 3 52
Severe (65-79) 4 6.9
Profound (80-94) 1 1.7
Total 58 100.0

During bivariate analysis, two variables (gended aocupation) did not show significant
associations and as such were not included inetipession analysis.Analysis to predict risk of
disabling hearing loss for theparticipants using, dgmily history of hearing loss, relationship(of
subject) with family member who is deaf/has impainearing, aetiology of hearing loss, all as
independent predictors was conducted. A test ofuthenodel against a constant only model
was statistically significant for only two of thegglictors (aetiology of hearing loss and age
groups) , indicating that these predictors as aedieibly distinguished between normal hearing
subjects and subjects with disabling hearing inmpairt (Chi square = 42.5B< .001 with df =
10).

A Nagelkerke's'R’ Square value of 0.545 indicateshaderate relationship between prediction
and grouping. Overall Prediction success was 83836% for normal hearing subjects and
66.7% for subjects with disabling hearing impairtyefhe Wald criterion demonstrated that age
group (especially 5-14yrs) and aetiology of heatossg (due primarily to Ear diseases and
undetermined causes) made significant contribattorthe predictiond(= .023 and .001
respectively). The odds ratio[OR: 14.57, 95% CHK299.44]for age (5-14yrs)is 15 times as
large and therefore more likely to belong to treatling hearing loss group. Similarly, the odds
ratio[OR: 61.55, 95% CI;5.60-112.82]for “Ear disesisis 62 times as large and so more likelyto
belong to the group with disabling hearing losbl@a8).The OR: 24.67(95% CI;4.83 —125.90)
for “causes unknown” was quite significant as weith a 25 times likelihood (Table 4).
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Table 4: Predictors of disabling hearing loss dfigrstic regression.

95% Cl for
EXP(B)

Age group

° 5-14yrs 1 0.006 14.57 2.14 99.44

Aetiology/causes of
hearing loss

e Ear disease
1 0.001 6155 5.60 112.82

e Undetermined

causes
1 0.0001 24.67 4.83 125.90

4. DISCUSSION

The mean threshold value for these subjects waeeimild category (31.03dBHL) and this may
account for a high prevalence for all degrees afing impairment. A prevalence of DHL of
31%the same as the mean for this sample populatagynbe quitehigh, females appeared to be
higher in number as well.Logistic regression analfa this survey had sensitivity and
specificity of 66.7% and 89.6% respectively.

The prevalence for this study is obviously a faffram the results in Itajai, Brazil where it is
7% although this was mostly amongst the 50-year &d@age group probably due to
presbyacusis.Whereas, in our study it was usuakytd ear diseases, infection and sometimes

10



243  due to unknown causes, within a younger populagegroup, 5-14 years.Conversely, in

244  another study age did not influence hearing thrieslevels at alf*?In a recent US survey to
245  examine prevalence of hearing loss among adolesdentvealed an increase in hearing loss
246  over a ten year peridtf, although one can argue this was probably du¢hter zonfounding
247  factors such as noise exposure, and was notalstlysér moderate degree of disabling hearing
248  loss, but ‘all types’ of hearing loss that was syed.

249  While the global prevalence of hearing impairme@5dBHL) among children 5-14 years of
250 age was 1.4%Our survey found 22.6%, Stevens et al., also altadke fact that hearing

251  impairment prevalence increases with age but irstudy the converse was true, hearing

252 impairment prevalence decreased with age.The ggnite of this trend is not unconnected to
253 sample size and the fact that majority of the adwiéles being bread winners, were not present
254  for this survey. Globally, the prevalence of hegiimpairment reported ( usireg5 dBHL), for
255 males and females aged 15 years and over was Eh@%.8% respectivel§in our study

256 gender was not a predictor however, the prevalarcadults 15years and over was 12.5%.This
257  was similar to but slightly higher than findings fdults in Uganda, Southern and Northern

258 Brazil (11.7%, 6.8% and 3.8% respectivély)-*More so, the prevalence for children (10.2%)
259 in Uganda was twice as small than in our studg, thin be explained by the fact that children
260 were among the highest participants in this survey.

261  According to the Stevens study after age-standairidiz,[3]hearing impairment35 dBHL) for
262  adults aged 15 years and above, in sub-SaharaceAfas between 11.5-20.3%. Similarly,
263  prevalence of hearing impairmeaB85 dBHL) among children, after standardization,&as-

264 3.0%"! These sub-Saharan estimates areinslight agreemitarur findings especially for

265 adults (although at the upper boundary- 22.6%) ey prevalence (31%)is indeed high
266 when one compares it with the estimated Africamgeagiven above, this may be due to size of
267 our overall sample as well.

268  Other studies have highlighted gender as a goatigtoe of hearing loss generaffy:*"we did
269  not find a statistically significant prediction ngigender, same as another study in Offare
270  variations in these results may not be unconndoctsdmple size.

271 With regard to the causes/aetiology in this sureay,diseases and unknown causes were

272 strongest predictors for DHL, this also holds tiuenany studies especially with regard to ear
273  diseases (table 4). This is usually due to maltoiyi poverty, lack of access to appropriate
274  healthcare personnel, ignorance and probably laektablished legal acts for compulsory

275  hearing screening especially for pre-school agédreim. During a screening survey in 2010, it
276  was discovered that ear infections alone accouiote8l.4% as cause of hearing loss in a rural
277 community*® Similarly, in Uganda, ear diseases alone accouotedisabling hearing loss in
278 17% of adult subjects and 41% of childf&hin Australia,one study reported ear infections at
279  age 4/5 years among their cohort to be good pr@dicif hearing problems at age 8/9 years
280  especially among indigenous childé.

11
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In semi-urban settings where educational level bwalow, it is also often difficult to recall
circumstances surrounding hearing loss or theiimcévent, thereby resulting in documenting
causes as unknown. Similarly, infectious diseasel as Mumps, meningitis and Measles are
very common causes of disabling, if not, profouedring impairments, and/or genetic diseases;
all are as a result of poverty, poor immunizatiptelke and lack of awareness to mention but a
few, which form a large proportion of these undateed causes of hearing loss.

In the future, it may be worthwhile to try to assése quality of life of hearing impaired persons
in these semi-urban populations and to try to fimehns of alleviating them by finding
sustainable means of providing support servicesamabilitation to deserving vulnerable
groups.

The strength of this survey lies in using the dfasgion proposed by the GBD expert group on
hearing loss, which in our opinion and most Heakigglth practitioners will agree, will identify
persons with “any type” hearing loss earlier aretéfore allowing for access or intervention,
before it becomes disabling as against the claasibin currently in use.Community surveys

12
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assessing hearing loss have not been conductea area so every opportunity to survey
communities should be utilized in order to generateh needed data to help in planning and
rehabilitation.

5. CONCLUSION

Thisstudy demonstrates associations with risk fadttentified by other studies. The findings
suggest that age groups, aetiology of hearingdastscularly, young age and the presence of ear
disease are potential indicators for the developgrokdisabling hearing impairment/loss during
rural and/or community-based surveys. Re-traininigw level manpower, such as community
health extension workers (CHEW) and community lmeatficers (CHO) about simple ‘red flags
and/or predictors’ with regard to disabling heariogs, to help identify potential target groups
for proper hearing screening and further care witlartain populations. These variables
combined signal poor prognosis for hearing acudyrich so, that if persons with “any” level

of hearing impairment associated with young ageiaus ear disease or hearing impairment,
and history suggestive of any vaccine preventaisieades (such as measles, mumps, meningitis
etc.)are discovered, the risk of developing disephearing loss is indeed, high.
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