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Introduction
Major studies on health of prison inmates were undertaken 

in developed countries but there is paucity of data on health of 
prisoners in the developing world [1]. Excessive secretion of 
ceruminous glands, narrow external auditory canal may result  

 
in the accumulation of wax (Cerumen) which may give rise to 
symptoms of discomfort, ear fullness, itchiness of the ears, tinnitus, 
and variable degrees of hearing loss [2,3]. Without regular check-
ups in the prisons, the cerumen will not be diagnosed, and hence 
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remain untreated. The external auditory canals may also harbor 
fungal infections [4] thereby giving the individuals a sense of aural 
blockage and sometimes otalgia. Other symptoms associated with 
wax impaction are tinnitus, aural fullness, and hearing loss [5]. 
Globally, there is paucity of data in the English literature about the 
ear health of prison inmates hence comparison with the global 
community will be difficult. We aimed to determine the prevalence 
and pattern of wax impaction among prison inmates of the Kaduna 
convict prison.

Participants and Methods
This was a cross-sectional study of prison inmates at the 

Kaduna convict prison. Ethical approval was obtained from the 
Kaduna State Ministry of Health and the National Headquarters of 
the Nigerian Prison. Sample size for the study was calculated using 
the Fischer formula for cross-sectional studies, minimum sample 
size calculated as 384. Four hundred and thirty prison inmates 
and similar number of controls were enrolled for this study. The 
selection of the subjects was done by simple random sampling 
while the controls were selected by convenient sampling. At the 
time of first visit, there were two thousand and fifty-six inmates 
consisting of one thousand and six convicted and one thousand 
and fifty inmates awaiting trial in the Kaduna convict prison. All 
consented inmates aged 18–55years in the Kaduna convict prison 
were enrolled. Equal number of controls matched for age and 
gender were enrolled from the communities in Kaduna North Local 
Government. Data was collected using a structured questionnaire. 
Participants had thorough physical examination of the ear with 
headlight as well as otoscopy to assess the external auditory canal 
for presence of ear wax. The diagnosis of ear wax was made when 
the wax obscured the view of the tympanic membrane (irrespective 
of whether its impacted or not). Those with impacted wax in their 
ear canals had it removed by either manual (using Cawthorne wax 
hook and/or Jobson-Horne aural probe) or by gentle ear syringing 
after applying some cerumenolytic agents. Statistical Product and 
Service Solutions (SPSS) version 20.0 was used to analyze the data. 
Test of significance was conducted with chi square test at p-value 
of < 0.05. 

Results
Four hundred and thirty prison inmates and an equal number 

of individuals matched for age and gender were enrolled for the 
study. The mean age for the inmates and the controls were 29.7±8.1 
years and 30.47±8.02 years, respectively. In both groups 47 females 
and 383 males were enrolled, with a F:M of 1:8.1.  Table 1 below 
shows the demographic characteristics of the participants during 
the study period. Both the inmates and the general population 

had some otologic symptoms during the study period. However, 
the symptoms are by no means exhaustive. Table 2 below showed 
the distribution of symptoms by both the inmates and the control 
population. Chi square test revealed a statistically significant 
difference between subjects and controls for ear discharge 
(χ2=44.932, p=0.0001). Otalgia was recorded in 46 (10.7%) of 
inmates and 21 (4.9%) of the controls (χ2=10.117, p=0.0001).One 
hundred and twenty-three (28.6%) inmates and 36(3.4%) controls 
complained of aural fullness (χ2=58.401, p = 0.0001). There was 
a significant statistical difference between inmates and controls 
who complained of noise in the ear (χ2=10.843, p = 0.001). Table 
3 below showed the examination findings of the external auditory 
canals among both the inmates and the control population. The 
general population was shown to have more wax impaction in their 
left external ear canal 58/430 (13.5%) compared to the prison 
inmates 55/430 (12.8%), but the difference was not statistically 
significant. 

Table 1: Demographic Characteristics of the Participants.

Inmates Controls

Grouped Age Frequency (%) Frequency (%)

18 – 29 246(57.2) 236(54.9)

30 – 39 124(28.8) 117(27.2)

40 – 49 52(12.1) 68(15.8)

50 – 55 8(1.9) 9(2.1)

Total 430(100) 430(100)

Gender

Male 383(89.1) 383(89.1)

Female 47(10.9) 47(10.9)

Total 430(100) 430(100)

Table 2: Distribution of Otologic Symptoms among the 
Participants.

Inmates Controls

Right Ear Left Ear Right Ear Left Ear

Otologic 
Symptom

Frequency 
(%)

Frequency 
(%)

Frequency 
(%)

Frequency 
(%)

Ear 
Discharge 41(9.5) 29(6.7) 2(0.4) 1(0.2)

Hearing 
impairment 129(30.0) 127(29.5) 56(13.0) 50(11.6)

Otalgia 34(7.9) 29(6.7) 19(4.4) 17(3.9)

Ear fullness 109(25.3) 102(23.7) 35(8.1) 30(6.9)

Tinnitus 58(13.5) 54(12.6) 37(8.6) 34(7.9)

Vertigo 7(1.6) 1(0.2) 1(0.2) 0(0.00)

Unsteady 
gait 13(3.0) 0(0.0) 0(0.0) 0(0.0)
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Table 2: Distribution of Otoscopic findings among the 
participants.

Inmates Controls

EAC Finding Right Left Right Left

Clear 347(80.7) 359(83.5) 370(86.0) 370(86.0)

Discharge 26(6.0) 16(3.7) 4(0.9) 2(0.5)

Wax 56(13.0) 55(12.8) 56(13.0) 58(13.5)

Foreign body 1(0.2) 0(0.0) 0(00) 0(0.0)

Total 430(100) 430(100) 430(100) 430(100)

Tinnitus 58(13.5) 54(12.6) 37(8.6) 34(7.9)

Vertigo 7(1.6) 1(0.2) 1(0.2) 0(0.00)

Unsteady gait 13(3.0) 0(0.0) 0(0.0) 0(0.0)

Discussion
In this study, four hundred and thirty prison inmates in the 

Kaduna convict prison had evaluation with history, physical 
examination and then compared with the same number of 
participants in the general population within Kaduna metropolis. 
The mean age of the inmates was 30.2±7.51 years compared with 
30.4±8.02 years for the general population. In both the inmates 
and the general population, majority of the participants were 
between 18–29 years. This corresponds to the agile members 
of most communities. Wax impaction was the most frequent 
finding during otoscopy among both the inmates and the controls. 
Otorrhoea was seen in 42 (4.9%) ears among the inmates while 6 
(0.7%) were recorded among the controls. Wax impaction in the 
external ear canal was a common finding in the ears of the general 
population [2,6,7]. The participants had their ear wax removed 
by the use of Jobson-Horne probe or wax hook. Some participants 

had wax removal effected via gentle ear syringing. Ear syringing 
has been identified as a safe procedure for the removal of ear wax 
[5,8]. In this study, there was not much difference in the rate of wax 
impaction between the inmates and the general population. 

Conclusion
Cerumen impaction was a common finding among both the 

inmates and the general population. Regular health talk on aural 
hygiene and periodic ear assessment of prison inmates and the 
general population will ensure a better outcome.
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