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Abstract 

 
 
Introduction Otitis media with effusion is found in almost every patient with cleft palate. A risk 

factor for permanent conductive hearing loss is recurring otitis media which is commonly found in 

cleft palate patients. Several studies have been conducted to measure the extent of hearing loss in 

children with cleft palate. Hearing problems due to otitis media often persist into adulthood. Thus, it 

is of interest to see if there are any existing studies on hearing impairments in adult cleft palate 

patients. 

Objective The purpose of this study is to summarize the existing literature on hearing impairments 

in adult patients with cleft palate and to map the characteristics of the studies found.  

Method A scoping review protocol proposed by Joanna Briggs Institute was used to synthesize and 

summerize the published literature searched in the PubMed database. Syndromal cleft palates were 

excluded from this study.  

Results One reviewer went through 11 full-text articles that were considered relevant. It was 

possible to identify five different key areas of research among the included studies.  

Conclusions It was found that there is literature available on this topic, but the heterogeneity of the 

studies made it impossible to compare the charted data between the studies. We identified a need 

for longitudinal studies on this topic and suggest more standardization with regard to the definitions 

of cleft palate and hearing impairment. 

 
 

Keywords: cleft palate, hearing impairment, adult  
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Abbreviations 
 

BCLP: bilateral cleft lip and palate 

dBHL: decibel hearing level 

CHL: conductive hearing loss 

CP: cleft palate 

CLP: cleft lip and palate 

Hz: Hertz 

ICP: isolated cleft palate 

UCLP: unilateral cleft lip and palate 

OME: otitis media with effusion 

PTA: pure tone average 
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1. Introduction 
 

1.1 Background 

 

Cleft palate is a congenital malformation [1-3]. The incidence of isolated cleft palate (ICP) and cleft 

lip palate (CLP) is approximately one in 700 births [1]. Isolated cleft palate is characterized by non-

sufficient closure and fusion of the hard and/or soft palate where as a cleft lip palate includes a 

partial or complete clefting of the upper lip unilaterally or bilaterally [1-3]. Clefts of the palate can 

be classified as unilateral (incomplete vs. complete), bilateral (incomplete vs. complete), or 

submucous. Clefts of the palate were categorized by Veau [4] in 1931 in four different groups as 

cited in a study by Burg et al [5]. The four groups are class 1/Veau I: soft palate cleft only, class 

2/Veau II: cleft of soft and hard palate, class 3/Veau III: unilateral cleft lip and palate and class 

4/Veau IV: bilateral cleft lip and palate [4,5]. The palate should be repaired by the age of 18 months 

or earlier. In the palate surgery, the cleft is closed and there may also be a muscle reconstruction in 

the soft palate. Newborns with cleft palate are recommended to have a hearing assessment within 

the first three months of age [6]. The prevalence of conductive hearing loss increases when the cleft 

palate repair is done later in the infancy [7]. An early palate repair decreases the incidence of adult 

hearing loss in cleft palate patients [8]. 

 

Cleft palate causes an abnormality in the function of the tensor veli palatine muscle in the soft 

palate. The muscle is less effective at opening the Eustachian tube which increases the incidence of 

otitis media with effusion (OME) [9,10]. The Eustachian tube is a structure that connects the middle 

ear to the nasopharynx [11]. The function of the Eustachian tube is to equalize the air pressure and 

to ventilate the middle ear. The transmission of sound through the eardrum works best when the air 

pressure is equalized [10]. An abnormal Eustachian tube function is the key to the 

pathophysiological mechanism behind OME [9,11]. The mucous membrane of the middle ear 

absorbs gases that can not be replaced without an open Eustachian tube. This leads to a negative 

pressure that in the long run results in a retracted tympanic membrane and possible secretion of 

fluid into the middle ear space [10]. A chronically blocked Eustachian tube gives rise to a 

mucoserous effusion in the tympanic membrane which leads to a conductive hearing loss of up to 

40 dB [11]. Holborow [12] concluded that the hearing loss associated with cleft palate is of 

conductive type which is in agreement with the study by Isaacson et al in 2003, which stated that 

middle ear effusions lead to a hearing loss because of a perforation or a decrease in the mobility of 

the tympanic membrane [13]. 
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According to the WHO classification on the degree of hearing impairments, defined based on the 

average of hearing thresholds calculated over the frequencies of 0.5, 1, 2 and 4 kHz in the better 

ear, a slight impairment is of range 26-40 dB, moderate of 41-60 dB, severe of 61-80 dB and 

profound impairment of 81 dB or more [14,15]. However, many different definitions have been 

used, and this makes comparison among studies difficult [15].  

 

It is known that hearing loss is a complication of cleft palate, but we can not be fully aware of the 

extent of this hearing loss [10]. A significantly higher prevalence of otitis media with effusion in 

children aged one to five years with unilateral cleft lip and palate (UCLP) compared to children 

without a cleft has been found [16]. In one study it was found that 97% of ears (100 ears) in the 50 

cleft palate children prior to palatal closure had otitis media with effusion [9]. However, in a 

Chinese study on 319 children it was found that 72% of patients had OME prior to palatal surgery 

[17]. In one study it was suggested that OME in children with and without cleft was likely to lead to 

mild hearing loss, but the hearing loss was more severe in children in the UCLP group [16]. It was 

demonstrated that 25% of children with clefts under five years of age had a bilateral hearing level of 

less than 15 dB [18]. In a study of young adults aged 20-31 years with cleft lip palate, the patients 

that were found to have a hearing loss actually were not aware of it. Therefore, it was concluded 

that cleft lip and palate patients need close follow-up by an otolaryngologist and audiologist 

because they are most likely unaware of their hearing status. This would ensure the best hearing 

levels throughout the developmental years because OME is related to poorer speech recognition 

performance that can cause difficulties in communication [19].  

 

The current study focuses on systematically mapping the literature regarding hearing impairment in 

the adult population of patients with cleft palate. It is of interest to summarize the existing literature 

on the hearing impairments in the older cleft palate population because it is not expected to find 

many studies surrounding this topic that is not generally explored in the research field. Because of 

the lack of knowledge, whether there is enough literature or not to conduct a systematic review, we 

decided to conduct a scoping review to get a coverage of existing scientific literature on this 

particular topic. 

 

1.2 Review question 

 

The following research question was answered in this scoping review.  
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(1) What does the available scientific literature say about the existing knowledge of hearing 

impairments in adult cleft palate patients? 

1.3 Aims/purpose 
 

The purpose of this study is to: (1) systematically map and disseminate the existing literature 

regarding hearing impairments in the adult cleft palate population, and to (2) give suggestions for 

future studies. 

2. Material and methods 

2.1 Study design 

The design used in this study is a scoping review. A scoping review can have the purpose of 

examining the range of different research materials, to determine the need of conducting a full 

systematic review, to summarize different results from studies, and to identify possible gaps in the 

existing literature. The breadth and the depth of the available literature that is examined, depends on 

the purpose of the scoping review itself. The assessment of publications’ quality is not a part of 

scoping reviews because of the broad research questions. [20] The method used to conduct this 

review was the Joanna Briggs Institute’s guideline for conducting a systematic scoping review [21]. 

2.2 Search strategy 

The database used was PubMed. A librarian was consulted for an appropriate use of search words 

and Medical Subject Hearing terms (MeSH). We used MeSH terms: ”Hearing Loss”, ”Cleft palate” 

and ”Adult” in combination with the following free-text terms mentioned in the title or abstract: 

”Hearing impairment” and ”Cleft palate”. In this search, we did not limitate results by language or a 

time period.  

 

2.3 Eligibility criteria 

 

To be eligible, the studies had to include cleft palate patients and to document on hearing outcomes 

(hearing impairment or hearing loss) among adults (age ³ 18 years). However, the studies including 

children and adults were also included, but the ones showing no separate results on cleft palate 

patients aged ³ 18 years were excluded. Females and males were both included. The articles that 

had no abstract were also included for the full-text inspection. Both repaired and unrepaired cleft 
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palates were included. Studies on syndromic cleft palate patients, genetic conditions and surgical 

outcomes were excluded from this study. 

 

2.4 Data charting 

 

A protocol was created to chart the characteristics of the included studies as well as to write down 

the key information that was relevant to the research questions as recommended by the Joanne 

Briggs institute [21]. The following items were included: 

 

I. Author(s), year of publication and country of origin 

II. Study design 

III. Study population (type of cleft palate and age) and sample size 

IV. Aims/purpose 

V. Method (audiometry, tympanometry or a questionnaire) 

VI. Key findings related to review questions 

 

2.5 Ethical considerations  

The scoping review process itself raises no ethical questions because it is based on existing 

literature. However, the studies included in the review can impose an ethical problem. As a part of 

the scoping review protocol by Joanna Briggs Institute it is preferred to also search for unpublished, 

grey literature [21]. However, there will be a risk of including unpublished studies that are unethical 

[22]. In this scoping review, there was no search for unpublished literature and therefore no risk of 

including ethically unapproved studies. It is also recommended that readers of the review should get 

information on possible ethical insufficiencies [22]. Therefore, all the studies included in this 

scoping review were all screened for an ethical approval. In this scoping review, we have presented 

the results of all the available articles to us and no conscious distortion has been made in the 

exclusion and inclusion of the articles. 
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Figure 1. PRISMA (2009) Flow Diagram of included studies and reasons for exlusion 
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3. Results 
 

The first preliminary search was done on February 25th in 2019 and the second one on March 29th 

in 2019 which both resulted in the same number of articles (table 1). Two reviewers screened the 

titles and abstracts separately based on the inclusion and exclusion criteria. There was a consensus 

between the two reviewers. The search resulted in 96 articles that we screened by title and abstract 

following our eligibility criteria. We excluded 70 articles because they did not match the inclusion 

and exclusion criteria. The final result after screening the titles and abstracts was 26 full-text 

articles, but five were excluded because they were not written in English. The specific exclusion 

criteria for full-text articles are described in the figure 1. In addition, the reference lists of the two 

review articles were checked resulting in five additional articles for full-text review but they were 

excluded from this study because they were not obtained in time. The total number of studies 

included for data charting was 11 as shown in table 2. Data extraction was done by one of the 

researchers. 

 

Table 1: Database search strategy 

MEDLINE/PubMed  

Search strategy Number of articles 

("Adult"[Mesh]) AND (hearing impairment [Title/Abstract] OR 

"Hearing Loss"[Mesh]) AND ("Cleft Palate"[Mesh] OR cleft 

palate [Title/Abstract]) 

96 

 

 

3.1 Characteristics of the studies 

 

Study population and publication time 

 

There were no exclusions by the year of publication, so the search resulted in different publication 

years. Five studies were done before the 2000s [23-27], and six studies in the 2000s [28-33]. The 

studies were conducted in different geographical regions. There were five studies conducted in 

North America [23-26,30], one in South America [32], two in Asia [29,31], and three in Europe 

[27,28,33]. There were only three studies that focused mostly on adults [23,25,33] and had the age 

span of 14-77 years, 15-55 years and 17 years and older. The rest of the studies had also included 
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young children in their study population starting from five months of age and had separate results 

fot the adult population [24,26-31]. There were two studies that did not describe the type of cleft 

palate [26,30]. The rest, which was nine studies, had a variation of different types of cleft palate 

[23-25, 27-29, 31-33]. In one study it was examined patients with UCLP, BCLP, cleft of hard and 

soft palate and cleft of soft palate only, which are all four of the different types of Veau classes 

[25]. There were two studies with UCLP, BCLP and ICP patients [27,29,31]. Isolated cleft palate 

entails both cleft of hard and soft palate as well as soft palate only. In one study it was separated 

UCLP to right and left side, RCLP and LCLP, but included also BCLP and ICP patients [23]. Three 

studies had groups of CLP and ICP [24,28,31]. One study looked at UCLP only [33]. The clefts 

were repaired clefts in seven studies [24,25,27,29,30,32,33]. One study had only unrepaired clefts 

[31]. Three studies did not have information on the cleft palate repair [23,26,28].  

 

Aims 

 

The included studies had different aims and research questions which made it necessary to 

categorize them to different groups to clearly illustrate the differences between them. The different 

aims of the included studies on hearing impairments are illustrated in the figure 2. Hearing was the 

primary focus in nine studies [23-27, 29-31, 33]. In five studies the audiological status of the 

patients was reviewed [25,29, 31-33], in two studies the middle ear disease was examined [24,28], 

in two studies the incidence of conductive hearing loss was assessed [26,30], the change in hearing 

level disturbances was measured in one study [27] and in another one it was studied if there was 

sensorineural hearing loss [23]. 

 

Adopted methodology 

 

In two studies the hearing level was not measured [28,32]. In nine studies the hearing examination 

had been done with puretone audiometry [23-27,29-31,33]. Out of the nine studies using 

audiometry to evaluate the hearing status, six of them had also used tympanometry to evaluate the 

middle ear status [24,26,27,29,31,33]. Seven studies were cross-sectional and included the hearing 

level evaluations [23-27,29,31]. Four studies were retrospective studies and based on second hand 

knowledge of previous hearing level evaluations from questionnaires and charts [28,30,32,33]. Only 

two studies out of 11 mentioned that they were approved by an independent Ethical Research 

Committee [32,33]. 

 



 12 

3.2 Outcomes/key findings 

 

Existing knowledge on the level of hearing impairment 

 

In one study the purpose was to find out if there was a progressive sensorineural hearing 

impairment in the cleft palate patients [23]. Auditory impairments were found in 49% of LCPL 

patients, 70% of RCLP patients, 61% of BLCP patients and 64% of ICP. Out of the abnormalities, 

there was a present conductive hearing loss in 47%, sensorineural hearing loss in 47% and mixed 

hearing loss (both conductive and sensorineural hearing loss) in 6% of the cleft palate patients [23]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.  Map of different aims of the included studies in the scoping review 
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patients aged 16 or more, 79% had a history of ear problems and 52% had a history of ear 

infections. They also found that 24% of patients over 16 years of age had a current hearing level 

below normal, but they did not define what was considered as below normal [28]. In the other study 

it was examined the incidence of middle ear disease and the degree of hearing loss in cleft palate 

population. The result was that 42% of the 20-year-old patients had a conductive hearing loss of 10 

dB [24]. 

 

In one study it was measured how hearing level disturbances changed with age and based on 

different types of cleft palate [27]. They found a conductive hearing loss at speech frequencies (0.5, 

1 and 2 kHz) in 60% of the evaluated ears. Incidence of hearing loss defined as > 20 dB at speech 

frequencies (0.5, 1 and 2 kHz) was found to be 20% in BCLP patients aged 16-18 years. In UCLP 

patients, the incidence of conductive hearing loss was 62% of the evaluated ears. UCLP patients 

aged 16-18 years had an incidence of 10% for >20 dB at speech frequencies (0.5, 1 and 2 kHz), and 

in the group aged 19-21 years the incidence was 0%. For the ICP patients the incidence of 

conductive hearing loss at speech frequencies (0.5, 1 and 2 kHz) was 58% of the evaluated ears. At 

11-20 dB in the ICP group aged 19-21 the hearing loss at speech frequencies (0.5, 1 and 2 kHz) was 

at 34%, however for patients 22 years or older it was 0%. It was not stated if the hearing was 

measured in the better or the poorer ear [27]. 

 

In two studies the incidence of conductive hearing loss was assessed [26,30]. It was found in one 

study a hearing loss of 5 dB or less for frequencies 0.25-8 kHz in 40% and equal to or less than 10 

dB for frequencies 0.25-2 kHz in 50% of cleft palate patients aged 18 and 19 years [26]. In the other 

study, at the last follow up of cleft palate patients with a median age of 19, it was found a 

conductive hearing loss of >20 dB (average of hearing thresholds at 0.5, 1, and 2 kHz) in 25% of 

patients. The severity of hearing loss was mild (20-40 dB) in 75% of patients, moderate (41-60 dB) 

in 21% and severe (>60 dB) in 4% [30].  

 

In five studies the primary study purpose was to review the audiological status of cleft palate 

patients [25,29,31-33]. It was found in a study of cleft palate patients aged 15 and 55 years, that 

80% of the better ears and 89% of the poorer ears had hearing thresholds ³ 5 dB at speech 

frequencies of 0.5, 1, 2 kHz. It was 27% of the better ears and 48% of the poorer ears that had 

hearing thresholds ³ 15 dB, respectively it was 9% of the better ears and 26% of the poorer ears that 

had hearing thresholds ³ 25 dB [25].   



Table 2: Review matrix on studies on hearing impairments in adults with cleft palate 

 Author(s), year 
of publication, 
study location 

Study 
design 

# Type of cleft Age Purpose Method Important results 

1. Bennett M.1972. 

USA. [23] 

Cross-

sectional 

100 LCLP n= 37, BCLP 

n=28, ICP=25, RCLP 

n=10 

14-77 

years 

To see if there is a progressive 

degenerative sensori-neural 

hearing impairment in cleft 

palate patients 

Pure tone 

audiometry, 

questionnaire 

Audiological abnormality in: LCPL 49%, 

BLCP 61%, CP 64% and RCLP 70%. Of 

the abnormalities: conductive HL in 47%, 

sensorineural in 47% and mixed 6%. 

2. Webster JC. 1978. 

USA. [24] 

Cross-

sectional 

98 CLP n=72, ICP n=26 4-20 

years 

Examine the incidence of 

middle ear disease and the 

degree of hearing loss in cleft 

palate population 

Pure tone 

audiometry, 

tympanometry 

Incidence of HL in 42% of 20 years at 10 

dB  

3. Swigart E. 1979. 

USA. [25] 

Cross-

sectional 

227 UCLP n=86, BCLP 

n=57, hard and soft 

palate only n=64, soft 

palate n=20 

15-55 

years 

Investigate hearing sensitivity 

of adults with repaired clefts of 

the lip and/or palate 

Pure tone 

audiometry, 

questionnaire 

HL of 25 dB or more, measured in better 

ear 9% and poorer ear 26% of cleft palate 

patients. HL of 15 dB in better ear 27% and 

48% in poorer ear 

4. Webster JC. 1980. 

USA. [26] 

Cross-

sectional 

35 Not stated 3-19 

years 

See what proportion of cleft 

palate patients are left with 

permanent conductive 

disabilities 

Pure tone 

audiometry, 

tympanometry 

8% have sensory HL over 15dB that may 

come as a progressive sensorineural 

hearing change 

5. Handzić-Cuk J. 

1996. Croatia. [27] 

Cross-

sectional 

243 UCLP n=124, BCLP 

n= 57, ICP n=62 

1-34 

years 

How hearing level 

disturbances change with age 

and based on different types of 

cleft 

Pure tone 

audiometry, 

tympanometry 

22+ years had 30% HL, 11-20 dB in 24%, 

21-40 dB in 4% and >40 dB in 2% 
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LCLP: left side cleft lip palate; BCLP: bilateral cleft lip palate; ICP: isolated cleft palate; RCLP: right side cleft lip palate; CLP: cleft lip             
palate; UCLP: unilateral cleft lip palate; CP: cleft palate; HL: hearing loss; dB: decibel 

6. Sheahan P. et al. 

2003. Ireland. [28] 

Retrospective 

study 

397 CLP n=119, ICP 

n=178 

5 

months-

27 years 

Examine the incidence, 

history, treatment and outcome 

of middle ear disease in 

children with clefts 

Questionnaire In CP group 68% had a history ear of 

problems (infections or hearing loss), CLP 

had 76% 

7. Chu KMY. et al. 

2006. China. [29] 

Cross-

sectional 

180 UCLP n=89, BCLP 

n=33, ICP n=32 

1-35 

years 

Review audiological and 

otoscopic status of Chinese 

children and young adults at a 

cleft lip and palate clinic 

Pure tone 

audiometry, 

tympanometry 

Of all cleft types, total of 13% failed 

audiometric screening 

8. Goudy S. et al. 

2006. USA. [30] 

Retrospective 

study 

100 Not stated 7-25 

years 

Asses incidence of conductive 

hearing loss and otopathology 

in cleft palate patients 

Pure tone 

audiometry 

Conductive HL >20 dB in 25% patients. 

Severity of conductive HL was mild in 

75%, moderate in 21% and severe in 4% 

9. Zheng W. 2009. 

China. [31] 

Cross-

sectional 

552 UCLP n=222, BCL 

n=90, Incomplete CP 

n=214. 

2-41 

years 

Present the tympanometric 

finding of patients with 

unrepaired cleft palate 

Pure tone 

audiometry, 

tympanometry 

Total of very mild HL (16-25 dB) in 22%, 

mild HL (26-40 dB) 20% and moderate HL 

(41-55 dB) in 9% and severe (71-90 dB) in 

2% 

10. Zambonato TC de 

F. et al. 2009. 

Brazil. [32] 

Retrospective 

study 

131 CLP n=70, ICP n=52 2-72 

years 

Characterize the profile of cleft 

palate patients with hearing 

loss that use hearing aids 

Not stated Prevalence of conductive HL loss in 13% 

of patients with CP, patients with CLP 

14%.,  

11. Kappen IFPM. Et al. 

2017. The 

Netherlands. [33] 

Retrospective 

study 

49 UCLP n=49 17 years 

and older 

Evaluate long-term hearing 

status in patients treated for 

UCLP 

Pure tone 

audiometry, 

tympanometry 

Persistent HL was found in 19.4% of 

patients with > 20 dB  



In one study it was showed that 10% of patients with UCLP, 20% of patients with BCLP and 21% 

of patients with ICP failed the audiometric screening at the screening level of 25 dB because they 

could not respond reliably to two or more of the tested frequencies (0.5,1, 2, and 4 kHz) in one or 

both ears. Furthermore, the tympanometric screening was failed by 33% of UCLP, 23% of BCLP 

and 39% of ICP patients because they had an abnormal tympanogram which were types B, C, As, 

and Ad. The audiometric and tympanometric screening results were compared with each other 

when two complete sets of values from the patient ears were available [29]. 

 

In another study it was found that 54% of the ears in cleft palate patients with an unrepaired cleft 

had a hearing loss of >15 dB at speech frequencies of 0.5, 1, and 2 kHz. It declined to 30% in the 

group of cleft palate patients aged 16 to 19 years. Unrepaired cleft palate patients aged 19 to 41, had 

an incidence of 13% of very mild HL (16-25 dB), 13% of mild HL (26-40 dB), 4% of moderate HL 

(41-55 dB) and 2% of moderate to severe HL (56-70 dB) [31]. In this study of cleft palate patients 

fitted with hearing aids, it was found a prevalence of conductive hearing loss in 13% of patients 

with cleft palate and in patients with cleft lip palate the prevalence was 14%. The prevalence of 

sensorineural hearing loss was 46% in cleft palate patients and 13% in cleft lip palate patients. The 

prevalence of mixed hearing loss was 34% for cleft palate and 10% for cleft lip palate patients [32]. 

In one study it was found a persistent hearing loss in 19% of patients with UCLP at > 20 dB PTA at 

thresholds of 0.5, 1, 2 and 4 kHz [33]. 

4. Discussion 
 

This scoping review summerizes studies relating to hearing impairments in adults with cleft palate. 

It was assessed in this scoping review where existing knowledge on this topic has been established. 

The results of 11 publications that investigated hearing in the adult cleft palate population showed 

various findings.  

 

The current concept in treatment of children born with cleft palate is that they are actively followed 

up by a multidisciplinary cleft team until their late-teens when the last follow up usually occurs. 

Therefore, it is difficult to have studies conducted on the outcomes of these patients because they are 

no longer monitored after they are finished with their treatment. The fact that the monitoring stops is 

confirmed by this scoping review because it resulted only in cross-sectional and retrospective studies. 

To the best of our knowledge, there are no available longitudinal cohort studies conducted on the 

adult cleft palate population. Several studies compared the hearing levels of children and teenagers, 
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but no studies compared the hearing levels of the older population. However, there are plenty of 

evidence that implicates a need for continous follow-ups and screening of hearing status on this 

patient group [19,27,30,33]. 

 

Several gaps in this existing body of knowledge were identified. Our data extraction confirmed that 

hearing impairments are also present in the adult cleft palate population. The studies concur that the 

hearing impairment is of a mild type. As were expected, the results from the included studies were 

heterogeneous which made it impossible to make comparisons. We identified a lack of 

standardization regarding the study population and the definition of hearing impairment in the 

summarized studies. The study population was heterogeneous in regards of the cleft palate because 

there are different subtypes of cleft palate [4,5]. Not all the studies in this scoping review had clearly 

stated and separated the data based on the type of cleft palate their study population had. Some studies 

did not even mention what subtype of cleft palate their study population had. This factor makes it 

difficult to compare different types of outcomes when there is no general consensus on the 

classification of the subtypes of cleft palate. Understandably so, it might not be easy to get a large 

study population of cleft palate patients with the same type of cleft. In the future, it could be justifiable 

to conduct a multicenterstudy in order to be able to have a larger sample size. However, the subtype 

of cleft does have an impact on the level of hearing impairment because of the different 

pathophysiology between the cleft subtypes. Therefore, the future studies should take this fact into 

consideration.  

 

In order for studies to be comparable in the future there needs to be a consensus on what classifies as 

a hearing impairment. According to the World Health Organisation a hearing impairment starts at 26 

dB calculated with the frequencies of 0.5, 1, 2 and 4 kHz in the better ear [14]. Several studies in this 

scoping review did not actually find a hearing impairment. In two of the studies it was found a hearing 

impairment of 5 dB for frequencies 0.25-8 kHz respectively 0.5-2 kHz which does not classify as a 

hearing impairment according to the World Health Organisation [25,26]. Two studies measured the 

hearing threholds of 15 dB for frequencies 0.5-2 kHz which is considered as normal hearing level 

[25,31]. Similarly, we found that the hearing frequencies used to define hearing loss were not 

standardized. They were of range 0.25 to 8 kHz. In the included studies there was no mention of other 

possible mechanisms behind hearing impairment such as exposure to loud noise, ototoxic medications 

and head injury, which might have an impact in the older cleft palate population. 
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We have demonstrated that there is a lack of studies solely focusing on the adult cleft palate 

population. Sharma et al. suggested that it is unfortunate that the concern with the production of 

normal speech and the prevention of facial deformity diverts attention away from this common but 

unfortunately ignored complication of hearing loss [10]. It might explain the lack of research on this 

topic because the main focus in the treatment of the cleft palate patients does not lie on the 

functions of the ear. The literature summarized for this review did not include any longitudinal 

cohort studies which is a gap in the body of research. Lack of longitudinal cohort studies makes it 

difficult to evaluate different factors, such as natural aging, infectional diseases, exposure to loud 

noise, head injury and ototoxic medications, effect on hearing level. There is a need to conduct 

more of these types of studies in order to get a better understanding of the possible changing 

hearing thresholds in cleft palate patients. It is confirmed that the cleft palate patients more likely 

compared with population without clefts suffer from mild hearing loss that shows no complete 

normalization from the OME induced hearing loss in the early childhood. However, when the study 

population becomes older, presbycusis starts developing which might also affect the hearing level 

of these older patients. This is an unexplored factor in this research field and can be something to 

keep in mind for the future research. 

 

It was learned from this scoping review that the different studies had included patients with 

different subtypes of cleft palate. To get all the relevant publications in the cleft palate population, 

we should have used more MeSH terms such as ’cleft lip palate’ and ’cleft and lip palate’ which 

could have resulted in more studies. The search was also limited to one database because of the 

limited time to conduct this study. The range of publications is better when used several databases 

and unpublished literature. As suggested of Peters et al. there should be a search of grey literature, 

several databases, and the reference list of all the articles included should be examined as well. This 

may have contributed to a narrower scope of literature in this review and to the possibility that we 

have not identified all the studies surrounding this topic [21]. Regarding the methodological 

aspects, the limitations of scoping studies have to do with the evidence quality that is not explored 

in a scoping review article. Scoping reviews give also a narrative or descriptive data on the 

available literature [20]. It is, however, beyond the purpose of a scoping review to conduct a 

qualitative assessment of the relevant studies. The strength of this review is that we were able to get 

a scope of different types of studies. We have been able to map and summarize data on a relatively 

unexplored topic which can give some guidelines for the future studies.  
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5. Conclusion 
 

With this systematic scoping review, we wanted to give an overview of the literature on hearing 

impairments among the adult cleft palate population and give suggestions to make the future 

research more comparable and orderly. It was impossible to compare the data collected from the 

publications in this review, due to the heterogeneity of the studies which made it more difficult to 

make conclusions. Moreover, we propose that there should be done several future studies that are 

(1) of longitudinal cohort study design, (2) explore the connection of cleft palate patiens hearing 

with aging, and (3) uses standard definitions of cleft palate and hearing impairment. 
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