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ABSTRACT

Objective: To determine the proportion of delayed 

diagnosis among children with prelingual hearing 

loss and examine caregiver sociodemographic 

characteristics, diagnostic timing, and perceived 

barriers to timely diagnosis.

Design, participants and main outcome 

measures: A hospital-based cross-sectional study 

was conducted among 88 caregivers of children 

with confirmed prelingual hearing loss at 

Muhimbili National Hospital. A structured 

questionnaire collected caregiver characteristics 

and perceived barriers, while age at confirmed 

diagnosis was obtained primarily from audiology 

records. Diagnosis after 3 months of age was 

classified as delayed according to the Early Hearing 

Detection and Intervention (EHDI) 1-3-6 

benchmark. Data were analysed using SPSS version 

23; p ≤ 0.05 was considered statistically significant.

Results: All 88 children had delayed diagnosis 

(100%; 95% CI, 95.9%-100.0%). Mean age at 

confirmed diagnosis was 19.51 ± 7.02 months and 

median age was 18 months (IQR, 15-24 months). 

Among caregivers, 75% were female, 45.5% had 

secondary education, 68.2% were married, and 

46.6% were self-employed. In exploratory analysis, 

employment status was moderately associated with 

diagnosis after 18 months (÷²(2) = 8.610, p = 0.014; 

Cramer's V = 0.313). The most frequently reported 

p r e - d i a g n o s t i c  b a r r i e r s  w e r e  l o w  

awareness/perceived need (10/88, 11.4%; 95% CI, 

5.6%-19.9%), financial constraints (9/88, 10.2%; 

95% CI, 4.8%-18.5%), and distance to health 

facilities (9/88, 10.2%; 95% CI, 4.8%-18.5%). Two 

caregivers (2.3%) also reported post-diagnostic 

difficulty accessing hearing aids.

Conclusion: Delayed diagnosis was universal in this 

tertiary-care cohort, with a median diagnostic age far 

beyond the EHDI benchmark. Strengthening age-

appropriate hearing screening, caregiver education, 

referral pathways, and financial access to diagnostic 

services may promote earlier diagnosis. Post-

diagnostic access to hearing rehabilitation should 

also be strengthened.

Keywords: prelingual hearing loss; delayed diagnosis; barriers; 
caregiver; Tanzania
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INTRODUCTION

Hearing loss is an important public health concern. 

The World Health Organization (WHO) estimates 

that disabling hearing loss affects about 430 million 
1people globally, including 34 million children.  

Universal newborn hearing screening (UNHS) 
2supports early detection and intervention.  The Joint 

Committee on Infant Hearing EHDI 1-3-6 

benchmark recommends screening by 1 month, 

definitive diagnosis by 3 months, and enrolment in 
3,4early intervention by 6 months.  Diagnosis after 3 

months is therefore considered delayed.

Prelingual hearing loss occurs before the 

development of speech and language and may be 
5

congenital or acquired in early infancy.  Causes 

include genetic and prenatal factors, including 
6,7congenital cytomegalovirus infection.  Delayed 

identification may adversely affect speech, 

language, cognitive and social development, 

whereas timely identification and intervention 
6,8,9improve developmental outcomes.  Surveillance 

of developmental milestones, auditory skills, 

parental concerns and middle-ear health, together 

with objective hearing assessment and appropriate 
8–11

follow-up, can facilitate earlier recognition.

Delayed identification remains common in low- and 

middle-income settings. In Pakistan, 25.2% of 

affected children were detected before 6 months and 
12

45.9% between 18 and 24 months.  Median age at 

referral for hearing screening was 6.7 years in 
13

Botswana,  pooled mean age at identification was 
14

about 30 months in South African studies,  and most 

children in a Nigerian study were diagnosed after 3 
15years.  In Tanzania, diagnosis may occur only after 

caregivers recognise delayed speech, often around 2 
16years of age.

Reported contributors to delayed diagnosis include 

limited caregiver and provider awareness, 

socioeconomic constraints, stigma, cultural and 

language factors, geographical and financial 

barriers, inadequate screening and referral systems, 
10,14,17,18

and poor follow-up.  Evidence on the influence 

of caregiver sociodemographic characteristics is 
11,15,17

inconsistent across settings.

Routine neonatal hearing screening is not yet 

universally available in Tanzania, and locally 

relevant barriers to early identification remain 

insufficiently described. This study therefore aimed 

to determine the proportion of delayed diagnosis 

among children with prelingual hearing loss and 

identify caregiver-perceived barriers to timely 

diagnosis at a tertiary hospital.

METHODS

Study design, setting and period

A descriptive cross-sectional study was conducted 

from October 2024 to July 2025 at the 

Otorhinolaryngology (ORL) clinic of Muhimbili 

National Hospital (MNH), a tertiary referral hospital 

in Dar es Salaam, Tanzania. The ORL service 

includes audiology and speech and language therapy 

units and provides cochlear implantation and 

newborn hearing-screening services.

Study population, sample size and sampling

Participants were caregivers of children previously 

diagnosed with prelingual hearing loss by diagnostic 

otoacoustic emission (OAE) and auditory brainstem 

response (ABR) at MNH. Using Yamane's formula, 

the source population was estimated at 100 from 

children who had undergone cochlear implantation 

since 2017 or were awaiting implantation before the 

study. With a 5% margin of error and 10% allowance 

for non-response, the minimum sample size was 88. 

Ninety caregivers were approached by convenience 

sampling during data collection; two were excluded 

and 88 were enrolled.

Inclusion criteria

Caregivers of children with prelingual hearing loss 

confirmed by both diagnostic OAE and ABR at the 

MNH audiology unit since 2017, who were available 

during data collection and provided consent, were 

eligible.



Exclusion criteria

Caregivers were excluded when they lacked 

sufficient information about the child's condition or 

when evidence of a confirmed diagnosis could not 

be ascertained.

Data collection

The questionnaire was adapted from a Nigerian 
17study.  The research team modified the English 

instrument for the local setting, translated it into 

Swahili, and back-translated it to assess semantic 

equivalence. Content validity was reviewed by ORL 

and audiology specialists. A pilot involving five 

participants assessed clarity and flow, leading to 

minor wording changes. Data included caregiver 

sociodemographic characteristics, detection of 

hearing loss, and perceived barriers to timely 

diagnosis and subsequent care.

Age at confirmed diagnosis was obtained primarily 

from audiology records; caregiver report was used 

only to supplement missing information.

Data analysis

Data were analysed using SPSS version 23.0. There 

were no missing data for analysed variables. The 

primary outcome was delayed diagnosis, defined as 
3diagnosis after 3 months of age.  Because all 

children met this definition, sociodemographic 

characteristics were evaluated against an 

exploratory median-split outcome (diagnosis at ≤18 

months versus >18 months), with 18 months 

selected because it was the cohort median. Exact age 

at diagnosis was used to calculate the overall 

proportion with delayed diagnosis.

Seven closed-ended items and one open-ended 

question assessed caregiver-reported barriers and 

access issues. Six closed-ended items concerned 

pre-diagnostic barriers; one concerned post-

diagnostic access to hearing aids. Items were 

analysed individually, not as a composite scale, and 

multiple responses were permitted. Associations 

between categorical variables were assessed using 

Pearson chi-square or Fisher's exact test as 

appropriate. Statistical significance was set at p ≤ 

0.05. Multivariable modelling was not feasible 

because the primary outcome had no variation and 

the sample contained sparse cells.

Ethical considerations

Ethical approval was obtained from the Muhimbili 

University of Health and Allied Sciences 

Directorate of Research and Publications 

(DA282/298/02L/706), and permission was 

o b t a i n e d  f r o m  M N H  

(MNH/CRTCU/PERM/2025/160). Participants 

received study information and voluntarily signed a 

Swahili consent form. Data were kept confidential 

and used only for the study.

RESULTS

Eighty-eight caregivers were included. Their ages 

ranged from 21 to 45 years (mean, 31.51 ± 5.96 

years); 45.5% were aged 21-30 years and 45.5% 

were aged 31-40 years. Most caregivers were female 

(75.0%), married (68.2%), and self-employed 

(46.6%); 45.5% had secondary education (Table 1).

Figure 1. Participant flow diagram for the cross-

sectional study.
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Table 1. Sociodemographic characteristics of study participants

Variable  Frequency (N)  Percent (%)  

Age group in years  

21-30 40  45.5  

31-40 40  45.5  

>40 8  9.1  

Sex 

Male 22  25.0  

Female  66  75.0  

Education level  

No formal education  1  1.1  

Primary
 
education  16  18.2  

Secondary education
 

40
 

45.5
 

College/university education
 

31
 

35.2
 

Marital status
 

Single
 

17
 

19.3
 

Married
 

60
 

68.2
 

Divorced
 

1
 

1.1
 

Cohabiting 
 

10
 

11.4
 

Employment
 

Not employed
 

17
 

19.3
 

Employed
 

30
 

34.1
 

Self-employed
 

41
 

46.6
 

 All 88 children were diagnosed after 3 months of 

age, giving a delayed-diagnosis proportion of 100% 

(95% CI, 95.9%-100.0%). Mean age at confirmed 

diagnosis was 19.51 ± 7.02 months and median age 

was 18 months (IQR, 15-24 months).

Using the cohort median as an exploratory cut-off, 

49 children (55.7%) were diagnosed at ≤18 months 

and 39 (44.3%) at >18 months. Employment status 

was moderately associated with diagnosis after 18 

months (÷²(2) = 8.610, p = 0.014; Cramer's V = 

0.313); the other caregiver sociodemographic 

characteristics were not significantly associated 

with this exploratory outcome (Table 2).
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Table 2. Factors associated with later diagnosis among children with delayed diagnosis, using the median 
age at diagnosis as the cut-off

Category  Diagnosis ≤18  
months  
N (%)  

Diagnosis >18 months  
N (%)  

Total  
N (%)  

Statistical test / effect 
size  
p-value  

Age group (years)   
21-30  20  (50.0)  20 (50.0)  40 (45.5)  Fisher’s exact  

p = 0.145?
 

31-40  22
 

(55.0)  18 (45.0)  40 (45.5)   
>40

 
7

 
(87.5)

 
1 (12.5)

 
8

 
(9.1)

  
Sex

  
Male

 
15(68.2)

 
7 (31.8)

 
22

 
(25)

   p = 0.173
 

 
Female

 
34(51.5)

 
32 (48.5)

 
66

 

(75)

  
Education

  
No formal education

 
1(100.0)

 
0 (0.0)

 
1

 

(1.1)

 
Fisher’s exact

 p = 0.217?

 Primary

 

7(43.8)

 

9(56.3)

 

16

 

(18.2)

  Secondary

 

20(50.0)

 

20(50.0)

 

40

 

(45.5)

  College/University

 

21(67.7)

 

10(32.3)

 

31

 

(35.2)

  Marital status

  Single 

 

6(35.3)

 

11 (64.7)

 

17

 

(19.3)

 

Fisher’s exact

 
p = 0.091?

 Married

 

34(56.7)

 

26 (43.3)

 

60

 

(68.2)

  Divorced

 

1(100.0)

 

0 (0.0)

 

1

 

(1.1)

  Cohabiting

 

8(80.0)

 

2 (20.0)

 

10

 

(11.4)

  
Employment

  
Not employed

 

5(29.4)

 

12(70.6)

 

17

 

(19.3)

  

÷² (2)

 

= 8.610, 

 

p = 0.014*

 

V = 0.313

 
Employed

 

22(73.3)

 

8(26.7)

 

30

 

(34.1)

  
Self-employed

 

22(53.7)

 

19 (46.3)

 

41

 

(46.6)

  

 

÷² = chi-square; p = p-value; ?p-value from Fisher's exact test; *p < 0.05; V = Cramer's V.

Note: Row percentages are reported; percentages in the total column are column percentages.
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All 88 caregivers completed the barrier items, and 

multiple responses were allowed. The most 

frequently reported pre-diagnostic barrier was low 

awareness/perceived need (10/88, 11.4%; 95% CI, 

5.6%-19.9%), followed by financial constraints 

(9/88, 10.2%; 95% CI, 4.8%-18.5%) and distance to 

health facilities (9/88, 10.2%; 95% CI, 4.8%-

18.5%). Embarrassment about seeking care, poor 

attitudes of health workers and poor health services 

were not reported. Separately, 2/88 caregivers 

(2.3%; 95% CI, 0.3%-8.0%) reported post-

diagnostic difficulty accessing hearing aids (Figure 

2).

Figure 2. Frequency distribution of caregiver-reported pre-diagnostic barriers and the 
post-diagnostic hearing-aid access item (N = 88). Multiple responses were permitted.

DISCUSSION

Caregiver sociodemographic characteristics

The study included 88 caregivers, with women 

comprising 75% of participants. This predominance 

is consistent with reports that women commonly 

assume caregiving responsibilities for children with 
19chronic conditions.  Most caregivers had at least 

secondary education, yet education level was not 

significantly associated with diagnosis after the 

cohort median.

Higher education may improve health literacy and 
8,20recognition of developmental concerns,  while 

socioeconomic circumstances can influence health-
21

seeking behaviour and access to care.  In this study, 

employment status was associated with diagnosis 

above versus below the sample median; however, 

this unadjusted finding is exploratory. Because 

every child experienced delayed diagnosis, 

employment status cannot be interpreted as a 

predictor of whether delay occurred. The small 

sample and sparse cells also precluded adjusted 

modelling.

Extent and timing of 

delayed diagnosis

A l l  c h i l d r e n  w e r e  

diagnosed after 3 months, 

and the median age at 

confirmed diagnosis was 

18 months (IQR, 15-24 

months). Of the cohort, 

55.7% were diagnosed at 

≤18 months and 44.3% 

after 18 months. The 

median age was lower 

than ages reported in 

Botswana, South Africa 
13–15and Nigeria,  but still 

substantially later than the 

EHDI benchmark. The 

proportion diagnosed 

after 18 months was of a 

similar magnitude to the 45.9% reported at 18-24 

months in Pakistan, although the categories are not 
12directly equivalent.  The observed delay is 

consistent with the absence of universal newborn 

hearing screening and with limited audiology 

capacity and referral pathways in the setting.

Barriers to timely diagnosis and post-diagnostic 

access

Low awareness/perceived need was the most 

frequently reported pre-diagnostic barrier (11.4%), 
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suggesting an opportunity for caregiver education 
10about early signs of hearing loss.  Financial 

constraints and distance to health facilities were each 

reported by 10.2% of caregivers, consistent with 

recognised access barriers in low-resource 
11,21,22

settings.  No caregiver reported embarrassment, 

poor health services or negative provider attitudes as 

a barrier. These findings should be interpreted 

cautiously because social desirability may have 

influenced responses.

Two caregivers (2.3%) reported difficulty accessing 

hearing aids. Because this issue occurs after 

diagnosis, it should be interpreted as a rehabilitation-

access problem rather than a cause of delayed 

diagnosis. Strengthening UNHS or other age-

appropriate screening, referral systems, caregiver 

education and integration of ear and hearing care 
2,23into primary care may reduce diagnostic delay.  

Accessible and affordable hearing rehabilitation 

remains important after diagnosis.

Limitations

·Age at first caregiver concern and age at first 

presentation were not collected and could 

not be analysed.

·The study was conducted at a single tertiary 

centre, and the sampling frame comprised 

known confirmed cases or cochlear-implant 

candidates. The findings therefore mainly 

represent children who reached tertiary 

ORL/audiology services and may not 

generalise to undiagnosed children, rural 

populations or children lost along referral 

pathways.

·Convenience sampling introduces potential 

selection bias.

·Barrier reporting may have been affected by 

social desirability bias.

·Adjusted modelling of delayed versus non-

delayed diagnosis was impossible because 

all participants experienced delayed 

diagnosis. The exploratory median-split 

analysis was limited to chi-square and 

Fisher's exact tests and does not control for 

confounding.

CONCLUSION

All children in this tertiary-care cohort had delayed 

diagnosis of prelingual hearing loss, with a median 

diagnostic age of 18 months. Employment status 

was associated with diagnosis after 18 months in an 

exploratory unadjusted analysis. The main reported 

p r e - d i a g n o s t i c  b a r r i e r s  w e r e  l o w  

awareness/perceived need, financial constraints and 

distance to health facilities; a small proportion also 

reported post-diagnostic difficulty accessing 

hearing aids. Routine age-appropriate hearing 

screening, caregiver education, standardised referral 

pathways and sustainable financing for diagnostic 

and rehabilitation services may support earlier 

diagnosis and better access to care.

What is already known on this topic

Delayed identification of childhood hearing loss 

remains common in many low-resource settings, 

with barriers related to awareness, affordability and 

access.

What this study adds

Among children with confirmed prelingual hearing 

loss reaching a Tanzanian tertiary service, all were 

diagnosed after the EHDI 3-month benchmark; 

caregiver-reported pre-diagnostic barriers included 

low awareness/perceived need, financial constraints 

and distance to care.
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