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ABSTRACT 

Newborn hearing screening program (NHSP) is a standard of care in many countries around the world. Its success to a great 
extent depends on professionals understanding of the program’s goals and the screening procedures. Hence, this study 
aimed to investigate the knowledge and attitudes of Malaysian healthcare professionals involved in NHSP. A cross-sectional 
survey study using a 25 items questionnaire was conducted on a purposive sample of healthcare professionals who worked 
in 30 Malaysian government hospitals that run NHSP. Four hundred and three questionnaires were distributed, only 138 
completed questionnaires were analysed, yielding a response rate of 34.2%. Of the 138 healthcare professionals, 35 (25.4%) 
were paediatricians, 43 (31.2%) were ear, nose and throat (ENT) specialists, and 60 (43.5%) were nurses. In general, the 
study revealed that the ENT specialists scored significantly higher that the paediatricians and nurses on both knowledge 
and attitude. Although the majority of all three healthcare professionals (>75%) viewed NHSP as very important, yet many 
nurses and paediatricians (>70%) reported received limited information during their training in this area and felt 
uncomfortable in explaining about the whole hearing screening process to the parents. Despite the positive attitude 
towards NHSP, 22.5% of the healthcare professionals were not aware of the existence of the program. In conclusion, this 
study has demonstrated knowledge gap in NHSP among the healthcare professionals, but their positive attitudes could be 
an indication of a strong interest to learn more about NHSP. Therefore, there is a need to take urgent efforts to improve 
the knowledge of healthcare professionals on NHSP.   
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INTRODUCTION 

 

Hearing loss is one of the most common disorders 
present at birth with a prevalence of one to six per 
1000 live births1,2. Studies have shown that 
undetected hearing loss can adversely affect a 
child’s speech, language, and social development as 
well as educational achievement3,4. However, these 
negative effects can be prevented through newborn 
hearing screening program (NHSP) which aim to 
identify infants with hearing loss by three months 
of age and provide appropriate early intervention 
no later than six months of age5. To date, NHSP has 
been widely implemented in developed countries 
such as the United States of America, the United 
Kingdom, and Australia.  
 
In Malaysia, NHSP have been implemented in 30 
hospitals within the Ministry of Health since 2001. 
Consequently, guidelines that outline the principles 
of hearing screening, evaluation, and intervention 
were developed for use by professionals involved in 
NHSP6. These guidelines also emphasize the roles 
and responsibilities of each professionals involved 
in the program, including but not limited to 
paediatricians, otolaryngologist (ENTs), and nurses. 

These professionals are vital team members to the 
success of NHSP as they play a key role to educate, 
advocate and promote the best practices in NHSP to 
the families. It is therefore vital that these three 
healthcare professionals have sufficient knowledge 
and hold positive attitude towards the program to 
ensure that every infant receive appropriate and 
timely service. 
 
Unfortunately, there is limited published literature 
that focuses on the extent to which paediatricians, 
ENTs, and nurses participate, specifically as to their 
knowledge and attitude with regard to NHSP. For 
instance, studies by Danhauer et al.7 and Moeller et 
al.8 indicated that most paediatricians and ENTs in 
their study supported the programs. However, lack 
of knowledge that centered on issues such as 
referral and follow-up process for infants identified 
with hearing loss, cochlea implants, and 
communication approaches were reported. In 
another study by Goedert et al.9, positive attitudes 
towards the program were also observed among 61% 
of midwives who were not involved in NHSP. 
Consequently, their overall knowledge of NHSP 
were limited. It can be concluded from these 
studies that knowledge has still been a major 
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concern even in countries where NHS has been 
practiced for years. Insufficient knowledge about 
NHSP among healthcare professionals has been 
linked to loss to follow-up or delays in follow-up 
among infants identified with hearing loss10. Gaps in 
knowledge, if it is not addressed, could potentially 
hinder the successful implementation of NHSP. 
Since NHSP are relatively new practice in Malaysia, 
it is essential to understand the knowledge and 
attitude among healthcare professionals, because 
these two factors may influence NHSP in achieving 
its desired goals of early identification and 
intervention of childhood hearing impairment. 
Moreover, assessing the knowledge and attitude of 
the healthcare professionals serve as a mean of 
identification for barriers and achievements of the 
existing program. Therefore, the purpose of this 
study was to measure the knowledge and attitude 

of Malaysians paediatricians, ENTs, and NICU nurses 
regarding NHSP.  
 
METHODOLOGY 
 
Participants 
A descriptive, cross-scetional study was employed 
in this study where paediatricians, ENTs and 
neonatal intensive care unit (NICU) nurses who 
worked at 30 Malaysian government hospitals that 
implement NHSP were invited to take part in the 
study. A total of 138 participants responded to the 
questionnaire. Of the 138 participants, 35 were 
peadiatricians, 43 were ENTs, and 60 were NICU 
nurses. Participants’ demographic characteristics 
are summarised in Table 1. The majority of the 
participants were female (68.8%), Malay (52.2%) 
and had working experience of between  one to 10 
years (84.3%).  

 

Table 1:  Demographic data of participants 

Characteristics Data (n=138) 

N % 

Gender 
Male 
Female 

 
43 
95 

 
24.2 
68.8 

 
Race 
Malay 
Chinese 
Indian  
Others 

 
72 
33 
16 
17 

 
52.2 
18.6 
9.0 
9.7 

 
Age (Year) 
20-29 
30-39 
40-49 
50-59 
>60 

 
47 
43 
38 
9 
1 

 
26.6 
31.2 
21.5 
5.1 
0.5 

 
Year of Practice (Year) 
1 - 10 
11-20 
21-30 

 
79 
48 
11 

 
57.2 
27.1 
6.2 

 
Study Instrument  
A structured questionnaire with 25 items that were 
adapted from Danhauer et al.7 and Moeller et al.8 

were used in the study. There were 10 items 
assessing knowledge about NHSP and 15 items 
evaluating attitude towards the programs. 
Demographic characteristics of the participants 
including age, race and years of practice were also 
included in the questionnaire. Within the domain of 
knowledge, items were measured in the form of 
dichotomous and multiple-choice questions, while a 
five-point Likert scale format ranging from 1 
(strongly disagree) to 5 (strongly agree) was used 

for measuring attitude. Before the study 
commenced, the questionnaire was piloted among 
5 ENTs and 5 NICU nurses in one of the hospitals to 
establish clarity of the items and the time required 
to complete the questionnaire. All participants 
reported that the questions were understandable 
and there were no ambiguities. Thus, no 
modifications to the questionnaire was necessary. 
The questionnaire required 20-25 minutes to 
complete. 
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Procedure 
This study was approved by the Universiti 
Kebangsaan Malaysia Ethical Reviewer Committee 
(NN-2013-093) and the Medical Research and Ethics 
Committee of the Ministry of Health Malaysia 
(NMRR-11-052-10050). Following ethical approval, 
the researchers contacted the head of each 
department of the 30 hospitals via emailed to 
obtain a list of potential participants. The self-
administered questionnaire was directly mailed to 
each participant along with a copy of information 
sheet, a consent form and a stamped returned 
envelope. Upon completing the survey, the 
questionnaires were returned to the researchers 
using the pre-addressed stamped envelope 
provided. If no questionnaire was returned to the 
researchers within two weeks after the dispatch of 
the study packages, a reminder email was sent to 
the non-respondents. Reliability testing was 
conducted for the attitude responses from the pilot 
testing. The results showed a Cronbach’s alpha 
value of 0.88, indicating a high level of internal 
consistency.   
 
Data Analysis 
Only fully completed questionnaires were included 
in the analysis. Data were analysed using the 
Statistical Package for the Social Sciences Software 
version 17.0. Descriptive statistics such as 
frequency, percentage, mean, mode and standard 
deviation were used to describe the data. A scoring 
system recommended by Bloom11 was used to assess 
the level of knowledge based on the answers 
provided. Each correct answer scored 1 mark, while 
0 was given for each wrong or unsure response, so 
the maximum obtainable correct score was 10. The 
scores were then summed and multiplied by 100 to 
give a percentage of a total knowledge score. The 
total knowledge score was categorised into two 
levels by poor (<80%) and good (≥80%). For attitude, 
a mean score for each profession was calculated. 
These values were used to obtain the overall mean 
score for attitude. The overall mean score was used 
to divide the professions into two groups: positive 
and negative. Participants who scored within the 
overall mean was considered as having positive 
attitude and those with less than the mean score 
were treated as having negative attitude. A Kruskal 
Wallis test was used to analyse the difference 
between knowledge and attitude among the three 
groups and any p value of less than 0.05 was 
considered statistically significant. 
 
 

RESULTS 
 
During the 9-month data collection period (i.e. 
February – October 2013), a total of 403 
questionnaires were distributed, and 178 (44.2%) 
were returned. These returned questionnaires were 
from paediatricians, ENTs and NICU nurses who 
were working at 23/30 hospitals (76.7%) with NHSP 
during the study period.  
 
Knowledge of NHSP 
Forty participants (22.5%) were unaware of the 
program. Hence, only responses from 138 
participants who knew about NHSP were further 
analysed. Of the 138 participants, 98.5% of the 
participants support the implementation of NHSP. 
However, only 84 (60.9%) of the participants who 
were familiar with the JCIH guidelines agreed with 
it. Their accuracy of knowledge about these 
guidelines were further measured, and 76.5% of 
them knew that hearing loss should be diagnosed by 
thee months of age. Regarding age of intervention, 
about half of the participants (55.8%) correctly 
answered that intervention for children with 
hearing impairment should begin by six months of 
age. Nearly 21% (29/138) incorrectly stated that an 
intervention program should be in placed by one 
year of age or later. Nevertheless, 76.8% of the 
participants knew that hearing loss can also occur 
in babies born without risk factors. Although about 
two thirds of the participants (65.5%) were aware 
that hearing aids and cochlea implants are the 
intervention options for children with hearing loss, 
53/138 (38.4%) of them believed inappropriately 
that hearing aids/cochlear implants correct hearing 
loss like glasses ameliorate visual problems. When 
asked about risk factors, the majority of 
participants did not know that cleft palate (n = 103) 

74.6%) and staying in NICU for more than 2 days (n 

= 108 78.3%) were associated with increased risk 
of late-onset hearing loss.  
 
The overall mean score of knowledge for all 
participants was 67.7 ± 11.7. As depicted in Table 
2, 20.3% and 79.7% of the participants were 
categorised as having good and poor knowledge, 
respectively. Among the professions, knowledge 
was highest for the ENTs and Kruskal Wallis test 
proved that the difference was significant (p 
<0.001). Within groups, a huge difference was 
observed between those with good and poor 
knowledge among the pediatricians and NICU 
nurses.
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Table 2: Mean and percentage distribution of knowledge for each professional 

Professional Category Knowledge Score % Knowledge Category  

Mean (SD) Good (n) Poor (n) 

Paediatricians (n = 35) 67.5 (13.0) 20.0 (7) 80.0 (28) 
ENTs (n = 43) 74.9 (10.3) 44.2 (19) 55.8 (24) 
NICU nurses (n = 60) 60.7 (11.7) 3.3 (2) 96.7 (58) 

Attitude towards NHSP 
The overall mean score for all participants was 3.5 
± 0.5, indicating positive attitude towards NHSP. 
Consistently, the individual group means were 
within the overall mean ranging from 3.3 to 3.9.  As 
shown in Table 3, the mean score for ENTs was 
higher than the paediatricians and NICU nurses 
(3.9±0.4 versus 3.5±0.4 and 3.3±0.4, respectively). 
The higher mean score observed in ENTs was proven 
to be significant (p <0.001), indicating the ENTs’ 
attitude towards NHSP were more postive than the 
other two professionals. Looking at the items 
individually, items which ask on ‘the importance of 

screening for permanent hearing loss’ and ‘NHSP is 
worth what is costs’ scored the highest among all 
items across professionals, with more than 80% of 
the participants either agreed or strongly agreed to 
these two items. Among the healthcare 
professionals, only NICU nurses showed negative 
attitude on three statements: hearing screening 
causes anxiety to parents (mean score = 2.6), 
confidence in explaining results to parents (mean 
score = 2.7) and difficulty understanding the results 
(mean score = 2.9). The pediatricians and ENTs 
showed positive attitudes on all items in the 
domain. 

  
Table 3: Descriptive statistics for each item in the attitude domain according to profession. 

Profession 
 

Item Description 

Paediatrician (n 
= 35) 

ENT (n = 43) NICU Nurses (n 
= 60) 

Mean  
(SD) 

Mean 
(SD) 

Mean  
(SD) 

I am not very familiar with the NHSP in the hospital I work* 3.2 
(1.2) 

4.0 
(0.9) 

3.6 
(1.0) 

It is very important to screen all newborns for permanent hearing 
loss 

4.3 
(1.1) 

4.5 
(0.9) 

3.9 
(1.0) 

A NHSP is worth what it costs 
 

4.3  
(0.8) 

4.5 
(0.7) 

3.9 
(0.8) 

Hearing screening in babies causes unnecessary parental anxiety* 3.8 
1.0 

3.5 
(1.0) 

2.6 
(1.0) 

Current screening tool used for screening babies’ hearing provides 
accurate results 

3.1 
(0.8) 

3.1 
(1.0) 

3.5 
(0.7) 

The number of babies who do not pass the initial hearing screening 
of the NHSP is very high* 

3.5  
(0.8) 

3.6 
(0.8) 

3.3 
(0.9) 

Each profession in my hospital that I am working are very 
committed and dedicated in NHSP 

3.4 
(0.8) 

3.7 
(0.9) 

3.8 
(0.7) 

I play an important role in the NHSP 3.8 
(0.7) 

3.5 
(0.9) 

3.2 
(0.9) 

My training prepared me adequately to meet the needs of infants 
with hearing loss 

3.4 
(0.9) 

3.8 
(1.0) 

3.0 
(1.0) 

I am confident in explaining the hearing screening results to 
parents 

3.5 
(0.9) 

4.1 
(0.6) 

2.7 
(0.9) 

I am not confident in explaining the consequences of hearing loss 
to parents* 

3.5 
(1.0) 

3.9 
(1.1) 

3.0 
(0.8) 

I am very well informed with the incidence of hearing loss among 
newborns who are at risk to have hearing impairment 

3.0 
(1.0) 

3.8 
(1.0) 

3.0 
(0.7) 

I do not know the protocols steps for follow-up screening in the 
NHSP* 

3.1 
(1.1) 

3.9 
(1.1) 

3.3 
(0.8) 

I face difficulty understanding the screening results as jargon are 
always used in the results* 

3.4 
(0.9) 

4.0 
(1.0) 

2.9 
(0.7) 

The results of screening are easily accessible 3.4 
(1.0) 

3.8 
(0.8) 

3.2 
(0.6) 

TOTAL 
3.5 

(0.4) 
3.9 

(0.4) 
3.3 

(0.4) 

n= total number of participants answered each item; SD = standard deviation; *negatively worded item 
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DISCUSSION 
 
To our knowledge, this was the first study in 
Malaysia to document the knowledge and attitude 
of pediatricians, ENTS and NICU nurse on NHSP. 
Although all healthcare professionals in this study 
worked in hospitals where NHSP were implemented, 
it is disturbing that 22.5% of them did not know 
about the programs. The lack of awareness may be 
attributed to newly implemented program and their 
working experience where most participants 
(84.7%) in the present study were novice and early 
career healthcare professionals with years of 
working experience between one and 10 years. 
Another possible explanation for their lack of 
awareness on NHSP is the low incidence of infant 
with hearing loss in comparison to other health care 
conditions seen by the healthcare professionals on 
a daily basis. For instance, Moller et al.8 reported 
that the average number of children with hearing 
loss encountered by pediatricians in their study was 
3.3 in the past three years.   
 
The survey results also suggest the overall 
knowledge of NHSP was poor in all healthcare 
professionals involved in the NHSP. It can be 
concluded from this study that many healthcare 
professionals did not have basic knowledge about 
NHSP, particularly the ages at which infants should 
be referred for diagnostic testing and received 
intervention. Similar findings were also 
demonstrated by pediatricians8, ENTs7 and nurses9. 
For example, more than a fourth of ENTs in 
Danahaeur et al.’s7 study incorrectly thought that 
hearing loss should be identified by 6 months of age 
and Dorros12 reported that 55% of the participating 
pediatricians demonstrated inadequacies in 
knowledge about appropriate follow-up procedures. 
The deficiencies in healthcare professionals’ 
knowledge about follow-up procedures are of 
concern because it could directly result in parents’ 
reluctance or non-compliance towards the NHSP 
program. These knowledge gaps may also create 
many opportunities for loss to follow-up in NHSP.  
 
Another area in which healthcare professionals 
showed knowledge deficits was on specific risk 
factors for late-on-set hearing loss. In this study, 
more than 70% of participants were ill-informed 
about cleft palate and staying in NICU >48 hours are 
associated with late-onset hearing loss. These 
results suggest that infants presented with these 
two factors (either single or combined) were often 
not being monitored by the healthcare 
professionals. Hence, it is important that all 
healthcare professionals are aware of all the risk 
factors of delayed-onset hearing loss, including 
those with cleft palate and staying in NICU >48 
hours, and the need for close follow-up and 

monitoring for hearing loss of such conditions. It 
was demonstrated in this study that the knowledge 
level of the ENTs was significantly higher than the 
paediatricians and NICU nurses. This probably is 
because the ENTs had been exposed to audiology 
curriculum, particularly on the diagnosis and 
management of children with hearing loss during 
their residency training. 
 
Regarding healthcare professionals’ general 
attitude towards NHSP, an overall positive attitude 
was indicated by all groups of participants. Most of 
the participants (>80%) in the present study 
acknowledged the importance and benefits of 
NSHPs. These findings are consistent with a study 
carried out on 1968 physicians working in the United 
States of America, where 81.6 % of the participants 
believed on the importance of screening all 
newborns for hearing loss8. In another study 
conducted among Minnesota physicians, 89% of 
them responded that they were aware about the 
presence of newborn hearing screening and its 
importance13. In this study, NICU nurses showed the 
least positive attitude towards NHSP in comparison 
to paediatricians and ENTs. This finding is due to 
their inaccurate beliefs that NHSP cause anxiety 
among parents of infants who failed the hearing 
screening. A large proportion (47.2%) of the NICU 
nurses in the present study hold such beliefs, 
suggesting that the NHSP in the hospitals where 
they work in may yield a high rate of false positive 
results. The finding from the current study also 
showed that most of the NICU nurses do not feel 
confident in explaining and understanding the 
hearing screening results. This result suggests the 
lack of training received by the nurses in these 
aspects of the NHSP. Similar findings were obtained 
in a study by Goedert et al.9 where the study showed 
that 47.1% of midwives did not know what to say 
parents.  
 
This research, of course, is not without limitations. 
First and foremost is the potential for socially 
desirable responding. Participants in the present 
study may have expressed attitudes that were more 
positive than their actual views to appear more 
accepting. It is also possible that the sample was 
not fully representative of the national population 
of healthcare professionals involved in NHSP. For 
example, the hospitals that agreed to participate in 
our research may have had a greater interest in or 
more accepting ideas about NHSP than others that 
did not participate. Similarly, the healthcare 
professionals who agreed to participate in this study 
may have had more favorable attitudes than those 
who declined. Nevertheless, the results obtained 
contribute valuable information for planning 
transformations to improve the quality of care for 
NHSP.  
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CONCLUSIONS 
 
The Malaysian healthcare professionals had positive 
attitude but poor knowledge towards NHSP. The 
majority of the healthcare professionals felt NHSP 
to be important, but only a few showed good 
understandings about the basic knowledge of NHSP. 
They also had deficiencies in critical information 
needed for serving as the medical home for infants 
with hearing loss and their families. The findings of 
the study suggest that there is a need for continuous 
educational initiatives for the paediatricians, ENTS 
and the NICU nurses on NHSP.  
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