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ABSTRACT 

Background:  The assessment of the validity and reliability of measurement tools in 

research provides quality data.  However, evidence of the validity and reliability of 

parental knowledge and attitude regarding childhood hearing loss and newborn hearing 

screening is scarce. 

Objective:  To design a Knowledge, Attitudes and Practice (KAP) survey tool 

regarding childhood hearing loss and a Universal Newborn Hearing Screening 

Programme of the rural Amajuba district, KwaZulu-Natal, South Africa, and then test 

for validity and test-retest repeatability.  

Methods:  Face validity was conducted with 20 mothers and a content validity index 

was determined by two rounds of assessments, the first by 7 experts and the second by 

3 experts.  The kappa statistic was used to measure the stability of the tool using data 

from 160 mothers where repeated measurements were applied at two-week intervals.  

The feasibility of developing a tool was assessed by applying the criteria of science, 

population and resources. 

Results:  The KAP tool was developed with twenty-nine items.  For face validity, 97% 

of the participants reported that the items were clear, wording was appropriate and easy 

to read and the language was natural.  Content validity produced excellent results with 

a scale and content validity index of 1.  Test-retest repeatability for the KAP tool was 

good with a Cohen’s kappa coefficient of 0.87 (95% CI: 0.87, 0.87).  Individually, the 

knowledge scale had a kappa of 0.86 (95% CI: 0.77, 0.95); the attitude scale had a 

kappa of 0.87 (95% CI: 0.76, 0.99):  the practice scale had a kappa of 0.86 (95% CI: 

0.75, 0.97) and the awareness scale had a kappa of 0.92 (0.83, 1.00).  The development 

of a KAP tool was shown to be feasible, given sufficient time, funds, motivation and a 

study population.  

Conclusion:  The study produced a valid and reliable tool that can be useful in 

generating quality evidence of a community’s KAP with respect to childhood hearing 

loss and newborn hearing screening.  Evidence gathered could be used to tailor health 

education and health promotion material of for a Universal New-born Hearing 

Screening (UNHS) programme in a culturally sensitive manner to promote service 

uptake. 
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1 Introduction 

A Universal Newborn Hearing Screening Programme (UNHSP) is a public health initiative 

established for the prevention of childhood hearing loss (CHL).  Permanent childhood 

hearing impairment (PCHI) is a significant cause of disability [1].  Endorsed by the World 

Health Organisation (WHO) for early hearing detection, UNHSP attempts to reduce the 

impact on the family and the child through accessibility of services and management of the 

condition [2].  However, the foremost challenge in the delivery of UNHSP is the diagnostic 

follow-up and effective compliance with the intervention as it requires a pragmatic 

partnership between the health service and families [3].  It is fair to say that the success of the 

programme depends on the full participation of UNHSP service users at the level of 

screening, follow-up, diagnostic procedures and further intervention [4]. 

It is believed that more effective UNHSPs will result from a better understanding of 

the wider context of the community’s knowledge and perspective about ear health.  The 

existing literature however, refers to the maternal knowledge and attitude to UNHSPs which 

has been obtained from well-established programmes that are part of mainstream health care 

services [5–11].  In developing countries research comes predominantly from urban areas, 

either in immunisation clinics or community settings [12–16].  The recognition that the 

perspectives of families and/or communities regarding CHL and NHS is important as it can 

produce evidence that can improve a child’s hearing health outcomes through health 

promotion strategies [13, 17]. 

Nevertheless, in poorly resourced settings, with many competing health priorities, 

there must be good evidence that the program can deliver good compliance before policy 

makers will be prepared to invest [18].  To obtain good quality evidence there is frequently a 

need to determine the reliability and validity of measurement tools.  In a quantitative 

approach, meeting this requirement will demonstrate the tool’s stability for reliability and its 

ability to measure what it is supposed to measure for validity [19, 20].  Ideally, any new or 

adapted measurement tool if applied to a new population needs to indicate how the reliability 

and validity were established [19, 21]. 

It was therefore necessary to develop a tool that will be acceptable to a rural 

community.  As a component of Amajuba, KwaZulu-Natal, South Africa, UNHSP research 

programme, the main goal of the current study was to assess whether the newly developed 

knowledge, attitude and practice (KAP) survey tool, regarding childhood hearing loss and 

UNHSP, is valid and reliable.  The first objective of the current study was to design an 



appropriate KAP tool, followed by the second objective of validating the content as reviewed 

by a panel of experts from several disciplines and face validity as evaluated by participants 

from the community of the study.  The third objective measured the test-retest repeatability 

designed to assess the reliability of the KAP tool.  We then demonstrated the achieved 

validity and repeatability of the KAP measurement tool. 

2 Methods 

2.1 KAP survey tool construct development 

The questionnaire was developed in English using significant findings from our previous 

qualitative study [22] and also incorporated key theoretical aspects from the KAP literature 

[23].  The questions were designed to identify the key concepts with respect to CHL and 

UNHSP, as commonly shared by the community, to deepen our understanding of the issues 

[24, 25].  It was thus constructed according to the broader concepts of KAP which are based 

on the premise that we can measure the existing knowledge, perspectives and actions taken 

with respect to CHL and UNHS.  This can then offer space to increase the provision of 

information that can change their current KAP and ultimately, their behaviour [26].  Hence, 

the questionnaire also included the concept of behaviour. 

The initial draft tool was developed with twenty-five items.  However, after content 

validation it was revised to twenty-nine items including two contingency items (filter 

questions), which reduced the numbered items to twenty-seven.  These were then divided into 

four scale constructs and one demographic section as described below: 

2.1.1 Demographic: 6 items 

2.1.2 Knowledge scale:  6 items in total; 3 items have three response options (Yes/No/I don’t 

know) and the other 3 have multiple response options. 

2.1.3 Attitudes and Behaviour scale: 6 items in total: 1 item with yes/no response; 3 items 

have multiple responses and 1 has a rating scale (very seriously to not seriously) and 1 

has one choice response from different statements. 

2.1.4 Health care seeking (Practice) and Behaviour scale: 6 items in total: 3 items have 

multiple responses; 2 items have one choice from several statements and 1 item has a 

dichotomous response option. 

2.1.5 Awareness scale:  5 items in total; 3 items have multiple response options; 1 item has 

a choice from several statements and 1 item has a dichotomous option. 



2.2 Participants and procedures 

In assessing validity and reliability the sampling was approached differently. The data was 

collected between November 2016 and March 2017. 

2.2.1 Content validity 

For content validity, the tool was evaluated by a team of seven experts from the disciplines of 

audiology, otorhinolaryngology and public health.  The experts were first asked if they would 

like to participate in the study.  After acceptance, a formal letter of invitation with the 

evaluation form was sent to the expert.  These experts reviewed the questionnaire for 

comprehensiveness as well as relevancy of the scale’s content and content domain [21, 27].  

They came back with comments in relation to the wording and added two questions.  

However, after the content validity index (CVI) analysis was done it was found that the 

practice scale construct did not achieve the required CVI.  Therefore, the questions were 

revised, with the input from the experts.  Then a second team of three experts was invited to 

evaluate the relevancy of the questionnaire with regard to the scale’s content and content 

domain. 

2.2.2 Translation of the tool 

Thereafter, we engaged a professional from the linguistic department at University of Kwa-

Zulu Natal to translate the questionnaire into the Zulu language as this was the medium of 

communication used by most participants.  The translated questionnaire was then taken back 

to the community where another expert translated it back into English.  The principal 

investigator, working with two research assistants (recruited nurses for the larger study who 

are Zulu speakers from the same community), then reviewed each item for the 

appropriateness of spoken language in everyday settings as well as the structure of 

questionnaire. 

2.2.3 Face validity 

A face validity exercise was conducted by recruiting twenty participants from three ante-natal 

clinics (Madadeni 1, Stafford, Osizweni 3) at the study site.  Convenience sampling was 

applied to identify seven, seven and six participants from each clinic respectively, chosen 

from those waiting for consultation.  We asked the pregnant women selected if they would 



like to review the questionnaire and participate in the study. Those who accepted were first 

given a consent form, then a review sheet and a questionnaire. 

2.2.4 Repeatability 

Repeatability is a test-retest reliability exercise which demonstrates the consistency of the 

measurement tool that has been administered at two or more points with short intervals 

between tests [23].  The questionnaire was thus used to conduct a test-retest repeatability 

study with a sample of 160 participants, recruited randomly from the Newcastle hospital 

ante-natal clinic.  We first established the total number of pregnant mothers attending the 

clinic that day, enumerated them separately on pieces of paper before shuffling them in a box.  

We then picked twenty numbers at random and correlated these numbers with the names on 

the registered list of the day.  Participants were first briefed about the purpose of the study 

and were then notified that they would be required to repeat the same exercise after two 

weeks.  Thereafter, they were asked for written consent and to self-administer the 

questionnaire independently without discussing with anybody.  However, some participants 

were accompanied by their mother, sister etc. and we felt it acceptable to allow them to 

complete the questionnaire together.  Normally, repeatability requires participants to repeat 

the same exercise at a later date.  Data collection took 6 weeks, with the first test data 

collected over a two week period in early-mid February 2017.  Refreshments and snacks were 

given to the participants as a token of appreciation.  Thereafter, we had an interval of two 

weeks before the re-test data was collected in early-mid March 2017.  During the second 

phase of data collection we devised a mechanism to encourage participants to come to the 

hospital for the study arranging four time slots every day, over a two week period.  Since we 

had participants’ contact details, we called each participant and asked them to choose a day 

and a time slot when they would be available for the study.  This was an arduous task that 

required persistent phone calls and follow-ups for those who did not turn up on the first call.  

We used transport subsidies, refreshments and snacks to encourage them to come. 

2.3 Data analysis 

2.3.1 Content validity and face validity 

Content Validity addresses issues of the comprehensiveness and representativeness of the 

content domain.  Experts rated the items as follows: 1- not relevant; 2 – somewhat relevant; 3 

– relevant and 4 – very relevant.  To analyse the data, we used the CVI measurement.  CVI 



refers to the extent to which an instrument covers the content it is supposed to measure  [28].  

This measurement provides two results: Item Content Validity Index (I-CVI) which measures 

the efficacy of the item and Scale Content Validity Index average (S-CVI/Ave) which 

measures the efficacy of the scale.  The criteria used for analysis is that of I-CVI of .78 and 

S-CVI/Ave of .90 or higher for 6 to 10 experts and I-CVI of 1 for 3 to 5 experts [21].  By 

using Excel, the I-CVI was calculated as the number of experts who rated relevant or very 

relevant divided by the total number of experts.  Whereas, the S-CVI was calculated by 

averaging the proportion of items 3 and 4 amongst experts. 

For face validity, we used descriptive analysis, where participants  evaluated  (1-

strongly disagree; 2 – disagree; 3 – agree and 4 – disagree) the tool with respect to clarity, 

wording, readability, layout and language [29].  

2.3.2 Repeatability 

To analyse the data for test-retest repeatability, SPSS version 24 was used. Repeatability is a 

measure of reliability and since the measurement scales were nominal, Cohen’s Kappa was 

considered as an appropriate statistic [30, 31].  Kappa is a measure which determines the 

amount of agreement between measurements that is greater than the amount expected by 

chance alone.  Kappa allowed us to calculate observed agreement between the two 

measurements and adjust for agreement expected by chance then normalise the values to 

create a coefficient from -1 to 1.  The negative value demonstrates that the observed 

agreement is less than that expected by chance and when the value is 0 the observed 

agreement can be justified by chance and when it is 1 there is a perfect agreement.  As 

suggested by Landis and Koch,  Cohen’s Kappa strength of agreement will be interpreted as 

follows  ≤ 0 as poor;  0.00 – 020 as slight;  0.21 – 0.40 - as fair;  0.41- 0.60 – as moderate;  

0.61 – 0.80 as substantial and 0.81 – 1.00 as almost perfect agreement [32].  Any kappa that 

is below 0.60 implies insufficient agreement, suggesting slight confidence in the study 

results.  For all items that had multiple responses we used dichotomous options by scoring 

‘yes’ for one and ‘no’ for zero and calculated the Cohen’s kappa.  We analysed each variable 

separately and then a pooled kappa for the item.  For the rest of the items we calculated kappa 

to the item directly.  A pooled kappa was also used for knowledge, attitude and practice as 

they are individual constructs and were later used for the full instrument.  A pooled kappa is 

the averaging of all observed agreements and of all the expected agreements which were then 

set into the kappa formula [33].  A standard error was also computed for each item, scale 



construct and the total instrument which allowed us to understand the degree of uncertainty in 

the kappa estimate results. This gave meaning to the kappa by providing 95% confidence 

intervals. 

2.3.3 The feasibility of developing a KAP survey tool 

To assess the feasibility of developing the KAP survey tool we followed the guidelines of the 

‘research study feasibility tool’ which focusses on three assessment criteria, science, 

population and resources [34].  We then selected components that were applicable to the 

assessment of the tool, as follows: 

Science: Whether 1) the tool will make a contribution to the existing body of knowledge, 2) 

the research team was motivated during the process of developing the tool and 3) the 

procedures of developing the tool were realistic  

Population: Whether 4) it was easy to access the study population during the process and 5) 

the incentives for participants were sufficient 

Resources: Whether 6) time was sufficient for the whole process of developing the tool – 

designing, data collection, capturing and analysing and 7) funds were sufficient and did not 

delay the study. 

2.4 Ethics 

Ethical approval was obtained from the Biomedical Research Ethical Committee (BREC) 

University of KwaZulu-Natal - No. BFC261/16 (sub-study of BFC421/15).  Voluntary 

informed written consent was obtained for participation which included maintaining 

confidentiality and anonymity within possible bounds.  

3 Results 

3.1 Content validity 

The results of the second stage of rating all items were rated very relevant by the experts with 

a total agreement on all 23 items, resulting in an I-CVI of 1.  All scale constructs had a S-

CVI/Ave of 1, demonstrating that the measurement tool was valid in content. 

3.2 Face Validity 

The rating for the assessment of face validity was established at one to four and all 

participants rated the questionnaire three or four.  Ninety percent indicated that the 

instructions were clear and understandable.  Ninety five percent indicated that the wording 



was appropriate and that the readability was suitable.  All of them indicated that the questions 

were easy to answer, the language natural and the layout was good. 

3.3 Test-retest Repeatability 

The repeatability study consisted of 160 participants, all of whom were expectant mothers 

from the ante-natal clinic.  The demographic characteristics of the participants are shown in 

Table 1.  

Table 1:  Characteristics of participants and descriptive analysis (N=160) 

Characteristics Frequency Percentage 

Age 18 – 20 27 17 

21 – 30 80 50 

31 – 40 44 27 

Over 40 years 9 6 

Marital Status Married 22 14 

Single 135 84 

Living with a partner 3 2 

Religious Belief Muslim 1 1 

Christian 103 64 

Hindu 2 1 

African Ancestral 54 34 

Level of Completed education No school 4 2 

Primary 31 19 

High school 81 51 

College 36 23 

Higher Education (University) 8 5 

Current employment status Employed 27 17 

Unemployed 108 67 

Student 25 16 

The reliability of the questionnaire was determined by test-retest repeatability.  Item-

specific results are shown in each scale construct, with item numbering according to the 

numbering in the questionnaire as follows: 

3.3.1 Knowledge 

The kappa values for 5 items show almost perfect agreement, which indicates the clear 

structure of the items.  One item, however, indicated only a substantial level of agreement, 

demonstrating an inconsistency by the participants in the two point assessment when 

compared to other items of knowledge.  

 Table 2: Cohen’s Kappa Coefficient of the Knowledge scale construct (N=160) 
  Test-Retest Repeatability 



 

 

Item 

 

 

Assessment Criterion 

Level of 

agreement 

Cohen’s 

Kappa 

Coefficient 

Standard 

Error - 

Kappa 

95% 

Confidence 

Interval 

(Lower limit – 

Upper Limit)  

7 Baby born with hearing loss Almost perfect 0.86 0.035 (0.79 – 0.93) 

8 Causes of hearing loss Almost perfect 0.89* 0.045 (0.80 – 0.98) 

9 Detection in a newborn Substantial 0.78 0.044 (0.69 – 0.86) 

10 Develop HL after passing test Almost perfect 0.89 0.031 (0.83 – 0.95) 

11 Identifying a child with HL Almost perfect 0.81* 0.050 (0.71 – 0.91) 

12 Treatment for a child with HL Almost perfect 0.86* 0.056 (0.75 – 0.97) 

*pooled kappa 

3.3.2 Attitude and Behaviour 

The results of the kappa in the attitude scale reveal an almost perfect agreement.  However, 

the CI width (margin of error – 0.36) of item 13a is so wide that it shows a large 

disagreement at the lower limit, even though the overall level of agreement shows reliability.  

  Table 3:  Cohen’s Kappa Coefficient of the Attitude scale construct (N=160) 
 

 

Item 

 

 

Assessment Criterion 

Test-Retest Repeatability 

Level of 

agreement 

Cohen’s 

Kappa 

Coefficient 

Standard 

Error - 

Kappa 

95% 

Confidence 

Interval 

(Lower limit 

– Upper 

Limit)  

13 Screening acceptance Almost perfect 1.00 0.00 (1.00 – 1.00) 

13a Reasons for not accepting 

screening 

Almost perfect 0.83* 0.186 (0.47 – 1.00) 

14 Reaction if baby found with HL Almost perfect 0.83* 0.066 (0.70 – 0.96) 

15 Gravity of HL impact on family 

and community 

Almost perfect 0.97 0.018 (0.93 – 1.00) 

16 Descriptions of the impact of HL Almost perfect 0.84* 0.058 (0.73 – 0.96) 

17 Community attitudes to deaf 

people 

Almost perfect 0.98 0.013 (0.96 – 1.00) 

  *pooled kappa 

3.3.3 Practice (Health care seeking and behaviour) 

The level of agreement in the items of the practice scale construct varied from moderate to 

substantial as shown in Table 4 below.  Please note item 20 where the level of agreement was 

moderate with the lowest kappa indicating that about half of the participant’s responses 

disagreed with respect to the acceptance of further examination.   

Table 4: Cohen’s Kappa Coefficient of the Practice scale construct (N=160) 
Test-Retest Repeatability 



 

Item 

 

Assessment Criterion 

Level of 

agreement 

Cohen’s 

Kappa 

Coefficient 

Standard 

Error - 

Kappa 

95% 

Confidence 

Interval 

(Lower limit 

–  Upper 

Limit)  

18 Habitual health seeking behaviour Substantial 0.79* 0.079 (0.64 – 0.95) 

19 Action taken if child identified 

with HL 

Almost perfect 0.87* 0.075 (0.72 – 1.00) 

20 Acceptance of further examination Moderate 0.50 0.277 (-0.04 – 1.00) 

20a Willingness to take a child for 

further examination 

Almost perfect 0.97 0.019 (0.93 – 1.00) 

21 Challenges that may hinder 

frequent visits to a health facility 

Almost perfect 0.95* 0.033 (0.88 – 1.00) 

22 Usual support when women take a 

child to the health facility 

Substantial 0.66 0.051 (0.56 – 0.76) 

*pooled kappa 

3.3.4 Awareness of childhood hearing loss and newborn hearing screening 

In terms of the awareness scale construct, five items were assessed by Cohen’s kappa (Table 

5).   

Table 5:  Cohen’s Kappa Coefficient of the Awareness scale construct (N=160) 
 

 

Item 

 

 

Assessment Criterion 

Test-Retest Repeatability 

Level of 

agreement 

Cohen’s 

Kappa 

Coefficient 

Standard 

Error - 

Kappa 

95% 

Confidence 

Interval 

(Lower limit 

– Upper 

Limit)  

23 First heard about newborn hearing 

screening 

Substantial 0.73 0.057 (0.62 – 0.85) 

24 Whether well informed about NHS 

programme 

Substantial 0.79 0.061 (0.67 – 0.91) 

25 Current places to get health 

information 

Almost perfect 0.91* 0.061 (0.79 – 1.00) 

26 Information they would like to get 

if a child is at risk of HL 

Almost perfect 0.96* 0.026 (0.91 – 1.00) 

27 Effective sources of information 

that can reach the community 

regarding NHS programme  

Almost perfect 0.96* 0.029 (0.91 – 1.00) 

*pooled kappa 

3.3.5 Knowledge, Attitude, Practice and Awareness 

A pooled Cohen’s kappa was assessed for the four scale constructs.  The pooled kappa result 

for knowledge was 0.86 (95% CI: 077, 0.95); for attitude it was 0.87 (95% CI: 0.76, 0.99); 

for practice it was 0.86 (95% CI: 0.75, 0.97) and for awareness it was 0.92 (95% CI: 0.83, 



1.00) all indicating an almost perfect agreement. 

The measured, pooled Cohen’s kappa for all 23 items of the KAP survey tool was 

0.87 (95% CI: (0.87, 0.87) indicating an almost perfect agreement.  Hence, the test-retest 

repeatability demonstrates a reliable KAP survey tool. 

3.4 The feasibility of developing a KAP survey tool 

It was important to develop this tool as it would encourage the community to share their 

perspectives regarding CHL and UNHSP.  The development of the tool followed  a rigorous 

scientific approach which consisted of designing, refining, validating and assessing the 

reliability of the tool [23].  Since the study was part of the Amajuba UNHS research 

programme, the recruitment of participants at each stage of the development of the tool was 

possible, supported by subsidised incentives.  This process also demanded a great deal of 

time, from the initial design stage to the validation of the tool and although tedious, most of 

the procedures were realistic and achievable.  Another important factor was funding, which 

provided a budget to cover accommodation, transport and research team expenses. 

4 Discussion 

The development of the KAP survey tool was feasible given sufficient time, funds, 

motivation and a study population as demonstrated in this study.  This study presents the 

stages of the development and validation of the KAP tool regarding childhood hearing loss 

(CHL) and UNHS.  The question was whether the proposed KAP measures were measuring 

what they were supposed to measure, in terms of accuracy or stability [19, 23].  The results 

suggest that the developed tooth is both theoretically sound and a valid measure of KAP 

regarding childhood hearing loss and UNHS. 

The results of the validity assessments in the questionnaire indicated that it is an 

applicable measure for the phenomena of NHS and CHL, as it went through appropriate 

validation processes.  Although face validity is understood as the weakest approach to 

validity due to its subjective nature [35], it is pragmatic in the context of acceptability [36].  It 

has provided significant information that allowed the tool to be more understandable to 

participants in this study.  Content validity results, on the other hand, demonstrated the KAP 

tool scale relevancy to the phenomena of  NHS and CHL [21]. 

It could be argued that some of the generic concepts and measures of the KAP tool 

overlap with the previous KAP tool and these can be compared to yield additional evidence 

of the validity of the tool.  For example, these could include measures that assessed 



knowledge about (1) a baby born with HL, (2) risk factors (e.g. noise, ear-discharge, 

medication, hereditary, traditional medicine), (3) hearing loss identified at birth, (4) treatment 

of CHL and (5) cultural beliefs (ancestral sins, bewitchment) as would measures that assessed 

attitude towards screening and whether parents would like more information.  Clearly, we 

could have compared these measures at face value but we did not as context is important and 

varies between communities.  The meaning of concepts can be unclear if they are interpreted 

within specific socio-cultural contexts and language differences as these factors can influence 

the outcome [37, 38].  Our tool differed from the previous tool as the wording of the 

questions and the scale constructs captured the specific context and the concepts that were 

defined and which could readily be understood by the community of study.  Further, this 

study also revealed that the interpretation of concepts in any content domain can be 

ambiguous [39], as our own experience, through the repetitive process of content validity 

varied amongst the experts. 

For various reasons, these results were not comparable to previous studies that 

measured similar variables.  Some studies did not report validity [9, 14, 40].  Other studies 

adapted previous  tools [6, 11, 13], while some studies modified these tools and conducted a 

pilot study but provided no evidence of validity [15, 41].  Nevertheless, it is hoped that the 

tool developed in this study will help initiate a new line of research which integrates and 

validates community perspectives of KAP with regard to CHL and NHS. 

On the other hand, the test-retest repeatability exercise was undertaken to investigate 

whether or not the developed KAP survey tool of NHS and CHL was consistent and stable 

enough to be of value and to quantify its agreement and repeatability.  The repeatability 

assessment of a measurement tool requires that it is undertaken at two points in time [19].  In 

research practice, the degree of agreement between the two assessments is an indication of 

the quality of a single measurement, suggesting test-retest reliability for consistency and 

stability across time [36, 42].  The results of test-retest repeatability showed a Cohen’s Kappa 

coefficient of 0.87 with almost perfect agreement indicating the consistency and stability of 

the tool and its constructs.  The majority of items (22 of 23, 96%), with kappa values greater 

than 0.61, suggested a substantial to almost perfect agreement.  However, there were two 

items that were incongruent with other items in their respective scale construct.  In the 

knowledge scale construct, the level of agreement of one item was lower than the other five 

items.  This could be interpreted to mean that items which assessed the general knowledge of 

childhood hearing loss such as causes, treatment etc., had clearly achieved better agreement 

than the early detection items.  With the practice scale construct, the item “acceptance of 



further examination when offered to the child” achieved the lowest value of reliability 

leading to a negative value in confidence intervals.  The kappa estimate claimed a moderate 

level of agreement with a 95% confidence interval that the true estimate was between -0.04 – 

1.  We can conclude from the negative CI in lower limits, based on the 95% confidence 

interval, that there is a disagreement with regard to the likely acceptance of further 

examination of a child if offered.  This evidently demonstrates the limitation of kappa as the 

estimates of CI includes negative values of poor agreement to almost perfect agreement.  In 

this context, statistical significance signifies nothing when so much error exists in the results 

[31]. 

 These results are not in line with previous studies as the mode of analysis is different.  

As previously stated, the current study used Cohen’s Kappa test-retest repeatability to 

account for chance agreement in order to achieve reliability of the KAP survey tool [30].  The 

assumptions of Cohen’s kappa coefficient is that the nominal scales with an agreement are 

independent, mutually exclusive and exhaustive, showing stability at those two points in 

time.  Previous studies that reported reliability used internal consistency with the Cronbach 

alpha coefficient, which reflects the coherence of the components of the scale of the 

measurement tool [6, 12, 14, 15].  Although, the procedures undertaken to obtain reliability 

were not elaborated in these studies, the alpha coefficient is one way of assessing the internal 

consistency of a measuring scale [23].  This usually refers to the degree of homogeneity or 

the inter-relatedness of a set of items within a scale. 

Overall, it can be argued that the validated KAP survey tool will be resourceful and 

versatile in addressing the needs of this community and other communities with similar 

characteristics. 

4.1 Limitations and recommendations 

There is a need for further validation of this tool using predictive validity to examine 

subsequent performance with regard to knowledge and attitude after UNHS programme 

implementation and health education. 

To demonstrate further stability of the scale constructs, we recommend a cross-

validation of the questionnaire across independent samples.  This will strengthen the rigor of 

the questionnaire and broaden the generalisability. 



5 Conclusion 

Although the development of the tool was laborious it proved to be feasible and may offer 

valuable information for future interventions around childhood hearing loss and early 

detection.  The KAP scale constructs showed a good validity with high I-CVI and S-CVI.  

The reliability of the KAP survey tool was good as the three constructs achieved an almost 

perfect agreement between the participants’ two point results, after taking chance agreement 

into account.  However, estimates of kappa can be ambiguous in certain contexts when the 

confidence intervals comprise the whole scale of kappa interpretation.  Overall, the 

developed KAP survey tool may be useful in understanding rural communities that are 

similar to the community of study. 
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