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Purpose: To assess the prevalence of ocular morbidities and associated factors among hearing-impaired (HI) students at the
Embangweni School for the Deaf in Mzimba, Malawi.

Methods: This was an institutional cross-sectional study of HI students at Embangweni School for the Deaf. A series of optometric
and audiometric tests was performed, and the results were exported to the Statistical Package for Social Science for statistical analysis
(SPSS) version 25. Pearson’s chi-square test was used to assess correlations and associations between variables. A P-value less
significance was set at p < 0.05.

Results: A total of 147 children comprising of 76 (51.7%) males and 71 (48.3%) females participated in this study. The prevalence of
ocular conditions and visual impairment was 39 (26.5%) and 2 (1.4%), respectively. The Prevalence of eye disease was significantly
associated with male sex (p=0.02) and type of HI (p=0.031). Allergic conjunctivitis 36 (24.5%) was the most common ocular
condition, followed by refractive error 28 (19%).

Conclusion: The prevalence of ocular conditions among HI students was significant and associated with sex. Regular school vision
screening of students with HI is highly advised to reduce the burden of visual impairment.

Plain Language Summary: Hearing impairment places a great burden on the sufferers. Ocular conditions among this population
further disadvantages them in terms of education and personal development. The current study evaluated the prevalence of ocular
conditions among school children at the Embangweni School of the Deaf. We observed that there is high prevalence of eye conditions
among this population which was more prevalent among the males. Conjunctivitis was the most prevalent ocular condition. There is
a great need for regular vision screening for this population for early detection and management of ocular conditions among them.
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Introduction
Hearing is an essential aspect of human communication. Hearing impairment (HI) at any stage of life can compromise
communication and influence an individual’s quality of life." Hearing loss occurs when a person is unable to hear sounds
of different intensities.” Hearing disability can be acquired or congenital, and may be classified as conductive or
sensorineural.’ Hearing impairment during childhood can cause delays in the development of speech, language, and
cognition, which may later lead to educational and social isolation, and ultimately economic disadvantages.*

The majority of individuals with HI reside in developing regions of South Asia, Asia Pacific, and Sub-Saharan
Africa.” In Africa, Malawi has one of the highest numbers of individuals with HL.*” For example, the prevalence of
childhood HI is 11.5%.%7
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Visual and hearing senses combined account for 95% information acquisition.® Hence, Deaf children rely on their sense

of vision to interact with the world.® Individuals with HI use vision to compensate for auditory information,'*""

and hearing
impairment can negatively impact their quality of life and social and academic performance; hence, a sense of vision
compensates for these effects.'>'* Blindness caused by various ocular diseases poses a major threat to people with HL.'*

Ocular disorders, such as refractive errors and cataracts, are common in HL!'>!® Prevalence of ocular morbidity
among HI has been reported in various studies.'>'” No study has been done in Malawi. Therefore, this study aimed to

determine the prevalence of ocular morbidity and visual impairment in patients with HI response.

Materials and Methods

Research Design
This was a cross-sectional institution-based study of hearing-impaired children at Embangweni Primary School for the
Deaf. The research was conducted from 22nd to 25th of November 2021.

Study Population and Setting

The study was conducted among school children enrolled in Embangweni Primary School for the Deaf (a.k.a.
Embangweni School for the Hard of Hearing). Embangweni School for the deaf is one of the three schools of the
deaf in the Northern Region of Malawi. It is located 47 km south of Mzimba in Northern Malawi. The Mzimba District is
the largest district in the country, covering approximately 10,430 square kilometers, with a total population of 6109. The
school has about 201 deaf learners registered, and the age range from 6 years to 24 years. Almost all the pupils’ board at
the school as its catchment area is large. It has Classes which include Preschool 1, 2 and 3 and Classes (Standards) 1-9.
Malawi schools usually go up to Standard 8, but due to its peculiarity (deaf students) an extra year was added. Because of
the school’s proximity to Embangweni hospital which has an audiology department, all of the students have baseline
results audiometry results.

Study Sampling Technique and Sample Size

Embagwani School of the deaf was selected for this school because of its proximity to the researchers. All registered
students who consented to participate in this study were included. Those who at the time of the exam were absent from
the school, sick or on drugs such as lignocaine that can cause fainting or tremors were excluded to avoid disruptions in
ocular measurements.

Sample Size
All students who were diagnosed with deafness and are registered students in the school were eligible to participate in the
study. Hence, no sample size was used.

Data Collection Procedures

Participant’s information on socio-demographics such as date of birth, sex and position in the family were obtained from
the participants with the help of the schoolteachers. Similarly, their medical history such as age of onset of hearing
defects, cause of hearing defects, presence of existing systemic disease and audiometry result was also obtained from
their records in the school. Ocular history such as any known diseases, ocular trauma, previous eye surgery and/or eye
patching were also inquired. Pupil’s health passports were reviewed to ensure that an upto date medical and ocular
history of participants were gotten. Subsequently, the tuning forks test was performed (which is a pure tone test that tests
for the intensity and tone of sounds) by the audiologist to determine the cause, type, and severity of the participant’s
hearing impairment. Further, an audioscope was used to view the ears by the audiologist.

Two optometrists performed the eye examinations including visual acuity, external eye examination, objective
refraction using retinoscope (Heinz retinoscope), and intraocular pressure measurement. Visual acuity was measured
using a LogMAR chart at 4meters. Subsequently, the external eye examination was done using Haag Streit Slit Lamp
biomicroscope. Intraocular measurement was done with I care rebound Tonometer. One ophthalmologist performed the
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dilated fundus examination using a Volks lens (90D) following the topical dilatation with a combination of 0.5%
tropicamide and 2.5% phenylephrine. To ensure adequate communication, teachers who were conversant with the
Malawian sign language were trained as support staff for the various stations and examinations. A child psychologist
was present to observe the process and each child’s response to ensure that none of the students was in anyway
traumatized by the study.

Definition of Terms

Myopia and hyperopia were defined as —0.5 Diopters and >+1.00 D respectively. Astigmatism was regarded as —0.50
D cyl. On the other hand, ocular morbidity was defined as both visually impairing and non-visually impairing conditions
seen among the study population. Similarly, hearing impairment was defined as any problem or damage to one or more
parts of the hearing mechanism.

Ethical Consideration

Ethics was obtained from the Faculty of Health Sciences, Research and Ethics Committee of the Mzuzu University
Malawi (FOHS/REC/21/107). Permission to conduct the study in the school was obtained from the Ministry of Education
and principal of the school. Written informed consent was obtained from all participants and their parents or care givers.
Assent was obtained from children less than 18 years. The study adhered to the declaration of Helsinki.

Data Analysis

The data were entered into the “Statistical Package for Social Science (SPSS) software” version 22 and Microsoft Excel
2016. Descriptive statistics were employed during data analysis to generate frequencies, percentages, and measures of
central tendency (mean, and median) as well as standard deviation. The data are illustrated using tables and figures.
Independent 7T-test was used to test for the statistical differences between the mean age of male and female participants.
Inferential statistics employing Bivariate Analysis using the chi-square test were used to determine the association
between the prevalence of ocular morbidities and sex, age categories, level of HI, and type of HI. In accordance to the
study by Hollingsworth et al, the subjects were classified into different groups based on the severity or level of their
hearing impairment as (mild [20—40 dB], moderate [41-70 dB], severe [71-95 dB], and profound [> 95 dB]. On the type
of hearing loss we classified as sensorineural, conductive and mixed hearing loss. In addition, we employed independent
t test to assess differences between groups. Statistical significance was set at P level of less than 0.05.

Results

Demography

Out of 201 students enrolled at the school, 147 students were readily available at the facility during the study. Out Of 147
that participated in this study, 76 were males (51.7%) and 71 were females (48.3%) (Table 1). The mean age of the
participants was 14.3 +4.6 years ranging from 6 to 24 years old. Males had a mean age of 14.5 + 4.5, while females had
14.3 = 4.7. An independent z-test showed that this difference was not statistically significant (P=0.62). The Majority of
the participants belonged to the age group of 16-20 years 56 (38.1%). According to type of HI, approximately 98
(66.7%) of the deaf children were congenital, while 49 (33.3%) were acquired. Based on severity, most of the students
(93.2%) had profound hearing impairment, with only 5 (3.4%) and 2 (1.4%) having moderate and mild hearing
impairments, respectively. Based on gender, 68 (89.5%) males had profound HI than females. Nevertheless, the
Pearson chi square test showed no association between gender and level of HI (P=0.42).

Prevalence of Ocular Morbidity
The prevalence of ocular morbidity was 39 (26.5%). The most common ocular morbidity was Glaucoma 18 (46.2%)
followed by Vernal Kerato Conjuctivitis (VKC) 7 (17.9%) and bacteria conjuctivitis 3 (7.7%). (Figure 1).
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Table | Characteristics of Study Participants

Variable Category Frequency
(Percentage)
Gender Males 76 (5117)
Females 71 (48.3)
Age group 6-10 31 21.1)
11-15 49 (33.3)
16-20 56 (38.1)
21-25 Il (7.5)
Type of HI Conductive 10 (6.8)
Sensorineural 137 (93.2)
Aetiology Congenital 98 (66.7)
Acquired 49 (33.3)
Severity Mild 2 (1.4)
Moderate 534
Severe 4 (2.7)
Profound 136 (92.5)

Abbreviations: F, frequency; %, percentages.

Associated Factors of Prevalence of Ocular Morbidity
A chi-squared test was performed to determine whether there was a statistically significant association between the

prevalence of ocular conditions and the variables in the study. A significant association was observed between sex

Distribution of common ocular
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Table 2 Factors Associated with the Prevalence of Ocular Conditions

Diagnosis has No Ocular | p-value
Ocular Condition | Condition
Level of HI | Mild | | 0.318
Moderate 3 2
Severe 3 |
Profound 32 104
Gender Male 26 50 0.029
Female 13 58
Etiology Congenital 29 69 0.234
Acquired 10 39
Type of HI | Conductive 4 6 0.031
Sensorineural | 35 102
Age 6to 10 10 21 0.805
11-15 13 36
16-20 14 42
21-25 2 9

Note: Values in bold were statistically significant.

(p=0.02) such that more males (26 (34.2%) than females 13 (18.3%) had eye condition. The study found no association
between prevalence of ocular morbidity and age group (p=0.806), level of HI (p=0.318), and HI etiology (p=0.234).
However, the Pearson Chi square test showed that the association between ocular condition and type of HI was
statistically significant (p=0.031) (Table 2).

Discussion

The current study assessed the prevalence of ocular morbidities among hearing-impaired children enrolled at the
Embangweni School of the Deaf in the Mzimba District, Malawi. The study observed more male enrollment.
Similarly, more male participants had ocular morbidities than their female counterparts did. The male preponderance
was found to be statistically significant. In contrast, other factors, such as the type of hearing impairment, severity, and
nature of onset, were observed to have no role in the prevalence of ocular morbidities in this population.

In this study, the age range was 6-25 years, similar to that in a previous report in Nigeria.'® However, the age range was
narrower than what was reported in other studies including a study among HI people in a vocational and technical training
center.'* The wide age range of primary school-going children can be attributed to delays in school enrolment due to hearing
impairment. This derails academic progress for this group since they lack access to special needs education and there is an
obvious prevalence of societal discrimination against them.'"'®!” In Malawi, children with disabilities face systematic
barriers to attending, progressing, and learning in schools.?® For instance about 27% of HI children in Malawi are not enrolled
in schools for formal education.® Although the Malawi government has shifted its focus from special education systems to
inclusive education systems, the integration process remains muddled, as access to mainstream education is limited for this
group owing to the lack of trained special-needs specialists in the primary school education system.?'

In addition, the study observed that there were more males than females enrolled in special schools, similar to previous
studies.” This reflects the gender inequality in access to education in the country. This may also imply that more males are
affected by hearing impairment than females. This study also noted a male preponderance in the occurrence of ocular
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morbidities in the study population. This is similar to the reports from other studies which observed that the male gender
was more affected by ocular morbidities compared to their female counterparts.®* It is noteworthy that the male population,

may be more likely to be involved in outdoor recreational and sporting activities,>~*

thereby exposing themselves to
allergens in the environment, which may be a source of certain ocular morbidities such as allergic conjunctivitis.

In this study, the main (etiology) nature of onset of HI was congenital. This finding is consistent with the results of
previous studies.” It also highlights the need for early eye and ear screening in children as early detection remains the
mainstay of clinical management, social integration, and educational interventions. Such screenings could be integrated
into primary health centers through the training of nurses on how to identify such cases during vaccination exercises,
which are a part of the early care services provided to children.

Furthermore, the current study observed that the majority of participants had sensorineural hearing impairment. This
agrees with the findings of Vargas-Diaz and Neira-Torres, who found sensorineural impairment to be the primary cause of
HI among children in Colombia,*® and contradicts the study by Ferrite et al, who observed unknown or conductive HI to
be more prevalent among their study participants in Cameroon.”® Sensorineural impairment has been shown to be
associated with the occurrence of neurological disorders,>” some of which can affect vision.

In this study, the majority of participants had profound HI. However, the current study found no association between the
severity of HI and ocular morbidities. These findings contradict those reported by Mulwafu et al, who observed a lower
prevalence of profound hearing impairment in children.® The differences in the study results could be due to the study
population, while the current study was conducted in the school for the deaf, the study by Mulwafu et al was a community-
based study. The presence of profound HI places a great demand on other senses, especially vision, as they try to compensate
for sensory loss. Therefore, the presence of any blinding ocular condition is devastating as it could further hinder their
education and personal development. Hence, the lack of association between ocular morbidities and hearing impairment
among this population highlights an opportunity at better development and adaption. Nonetheless, it is important to ensure
regular eye screenings, as this would guarantee early detection and management of any visually impairing condition.

The prevalence of eye conditions in this study was higher than that reported in India.” However, in Nepal, it was
reported slightly lower (23%).'” The variation in the results can be explained by the differences in study populations
between the two studies. The higher prevalence of eye comorbidities observed in this study points to the need for
conceited efforts in ensuring increased access and utilization of eye care services among children with HI in Malawi.
A study on the utilization of eye care services among children elsewhere found that this group had suboptimal eye care
service utilization levels.”® The current study did not assess the utilization of eye care services; however, In Malawi,
access to health services among people with disabilities is significantly hindered by financial, practical, and social
barriers.”” Accordingly, a recent study found that access to healthcare among people with disabilities in Malawi is heavily
influenced by their ability to reach, pay, and engage with services. Although eye care services are provided freely at the
point of access as part of the Essential Health Package, Malawians still incur transportation costs.* Therefore, this study

highlights the role of outreach eye screening programs in high-risk population groups.®'~

Elsewhere, the most common ocular problem was refractive error.'*'”

(Kwarteng et al, 2022) in contrast, the
most common ocular morbidity in our study was glaucoma. Glaucoma is the leading cause of irreversible
blindness. It is also known to affect people of black racial descent disproportionately. As such its high prevalence
among this population emphasizes the need for regular eye test and integrated school eye health program within
the population. The results of our review also showed VKC as common among the study participants. We
suspected that the high prevalence of allergic conjunctivitis could in part be due to environmental factors such
as the presence of dust and flowering trees at the study centre. As such, there is need for the identification,
removal/ and avoidance of possible environmental triggers in the school. Although, refractive errors have been

3334 uncorrected refractive error was not

described as one of the leading causes of visual impairment worldwide,
found to be prevalent in the study population. This is inconsistent with other studies that found refractive errors to

be common in individuals with HI.’
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Limitations

The study is not without drawbacks. A significant weakness and limitation of the study was that due to limited resources, the
refractions were conducted without adequate cycloplegia which could underestimate hyperopia. Another significant weakness
was that the prevalence of refractive error and ocular comorbidities in HI children were not compared to non-HI children from
Malawi. Further, the study did not assess the magnitude of visual impairment among the study population.

Conclusion

The prevalence of ocular conditions among HI students in Malawi is high and it is significantly associated with male sex
and type of HI, however it was not associated with the severity of HI. Regular school vision screening of students with
HI is highly advised to reduce the burden of visual impairment.
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