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ABSTRACT
Background: Gastrointestinal illnesses and respiratory-related illnesses are common among 
young children in Malaysia, especially those who are attending day care. During administration of 
probiotic, the occurences of gastrointestinal and respiratory-related illnesses can be reduced. These 
were observed by evaluation through a single questionnaire. However, currently no single tool exists 
to simultaneously evaluate the domains of gastrointestinal and respiratory-related illnesses among 
these young children. The current study aimed to develop a source questionnaire in English, translate 
and validate into the Malay. Methods: Relevant domains of gastrointestinal and respiratory-related 
illnesses were identified to generate items and formed a screening tool through literature reviews, 
focus groups and opinions of experts. Results: The developed Basic Demographic and Lifestyle 
Questionnaire (BDLQ) and Monthly Healthy Questionnaires (MHQ) showed item-level content 
validity index (I-CVI) of 0.99 and 0.97, respectively, while the translated Malay versions showed I-CVI 
of 1.00 and 0.99, respectively. Item-level face validity index (I-FVI) of 1.00 for both questionnaires 
were obtained from 30 respondents showing that the items were clear and comprehensible. 
Conclusion: This study showed good level of I-CVI and I-FVI in both developed questionnaires and 
their Malay translated versions. These tools in English and Malay were valid and thus reliable to be 
used for assessing gastrointestinal and respiratory-related illnesses in young children.
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INTRODUCTION

Gastrointestinal illnesses among infants and 
young children are a worldwide concern, 
with over two million hospitalisations 
in children under five years of age for 
diarrhoea. Diarrhoea is commonly defined 
as three or more loose or watery stools in 
the last 24 hours. Respiratory illnesses are 
currently the most common acute diseases 
in children with no available effective 
treatments or prophylaxes. Symptoms 
related to respiratory-related illnesses 
include rhinitis, nasal blockage and sore 
throat which could be triggered by both 
allergic and/or non-allergic reactions (1, 
2). In Malaysia, diarrhoea and seasonal 
respiratory illness are among the most 
common diseases found to affect children, 
with diarrhoea being identified as one of the 
top five leading causes of death in children 
aged 1–19 years in the 1970s–1980s (3–
5). Children who are attending day care 
centres are at a 1.5–3.0 times higher risks 
of gastrointestinal and respiratory tract 
infections than those cared at home or in 
small family care groups (6). These facts 
highlight the need to identify the symptoms 
and other factors which correlate to the 
occurrence of the gastrointestinal and 
respiratory-related illnesses. 

Probiotics are defined as “live 
microorganisms which when administered 
in adequate amounts confer a health 
benefit on the host” (7). They improve the 
intestinal microbial balance, boosting the 
body system to combat against diseases 
by affecting the immune system (6). 
Probiotics have been studied extensively 
for their effects in preventing and treating 
a multitude of conditions, including the 
treatment of lactose intolerance, allergies, 
respiratory-related illnesses, traveller’s 
diarrhoea and the prevention and treatment 
of nosocomial diarrhoea (8). In several 
studies on probiotic prevention of acute 
diarrhoea in daycare centres worldwide, 
probiotics tested such as Lactobacillus GG, 
Bifidobacterium lactis, and Lactobacillus reuteri 
showed a clear evidence of efficacy to reduce 

diarrhoea-related symptoms in a strain-
dependent and dose-dependent manner 
(9). In addition, children fed with probiotic 
L. rhamnosus GG had fewer respiratory 
tract infections with complications (otitis 
media, sinusitis, bronchitis and pneumonia) 
and less prescribed antibiotic treatments 
(10). Based on literature reviews, all the 
relevant domains were combined for the 
development of a single questionnaire to 
evaluate the occurrence and prevalence of 
the gastrointestinal and respiratory-related 
illnesses among young children.

Five guidelines are routinely adopted 
in translation processes, which include 
preparation, translation, pretesting, 
revising and documentation (11). The first 
step in translation is to prepare a desired 
questionnaire or to develop some data 
collection instruments for translation. 
The actual translation process is then 
performed, followed by pretests of the 
developed questionnaires prior to actual 
data collections. Pretesting is carried out 
to identify concepts or constructs which 
are specific to a certain language or culture 
(emic). Subsequently, based on the pretest 
results, the questionnaire designers and 
translators are able to revise and make 
appropriate adjustments and amendments 
to avoid conceptual bias and to achieve 
construct equivalence which represents 
the same underlying latent concept in 
different languages. In the final stage of 
the translation process, final decisions 
on revisions are made and the translated 
documents are then finalised. All finalised 
decisions and revisions are documented. 

There are five general sources of evidence 
to support the validity of any research 
tools; (i) content, where items of research 
tools completely represent the measured 
outcomes; (ii) response process, where 
subjects understand the items of research 
tools correctly; (iii) internal structure, where 
acceptable reliability and factor structure 
is demonstrated; (iv) relations to other 
variables, where correlation exists among 
other tools that measure similar outcomes; 
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and (v) consequences, where interpretation 
of scores justify a difference (12). In this 
study, we investigated two sources of 
evidence for validity of the newly developed 
instrument, namely content (content 
validity) and response process (face validity). 

METHODS 

Two main phases were involved; (i) Phase 
I: Development of tools/instruments; and 
(ii) Phase II: Translation and validation 
(Figure 1). In the development stage, 
relevant contents and information related 
to diarrhoea and respiratory-related 
illnesses were identified, generated, wrote 
and assembled into a usable instrument. 
This was performed via several approaches, 
namely focus groups, expert opinions, 
clinical observation, theory, literature 
reviews and interviews (13). The subsequent 
translation and validation processes involved 
expert reviews on the developed contents, 
to achieve relevance and representativeness, 
and to omit vagueness (14). The finalised 
version was subsequently pretested 
among the targeted population through 
face validation, to justify clarity and 
comprehensibility of the constructed items. 
The study was approved by the Human 
Ethics Committee of Universiti Sains 
Malaysia (USM) (USM/JEPeM/14100354). 
This clinical trial was registered under 
ClinicalTrials.gov (NCT02434042). 

Phase I: Development and Validation of 
Questionnaires

Development of questionnaires

To develop a new and comprehensive 
instrument, several approaches were applied. 
One of the approaches was through focus 
groups. It was described as a discussion 
carried out in a small group of informants 
comprised of six to twelve people who were 
guided by a facilitator to express their ideas 
and opinions. Those relevant ideas and 
opinions were chosen and further discussed 
to clear any ambiguity, irrelevant and 

unclear information (13). Information was 
also gathered from clinical observation to 
describe all the symptoms occurred during 
diarrhoea and respiratory-related illnesses. 

Literature reviews were also used as an 
alternative source of information during 
development of the questionnaire. This was 
crucial for the construction of symptoms 
such as those occurring during respiratory-
related illnesses namely rhinitis, nasal 
blockage, sore throat, cough, common cold 
and fever (15), and  symptoms for acute 
diarrhoea namely fever, bloody stools and 
vomiting (16). 

Upon gathering all related information, 
expert opinions were consulted. A group 
of experts including sponsor of the 
study, colleagues and clinicians reviewed 
the information. Consultation involved 
commenting on the questionnaire, 
determination of new and important 
information that were absent but 
needed, and/or removal of non-relevant 
information from the instrument, based 
on their extensive expertise in the field of 
medical and instrument development (14). 
Responses and feedback were collected, 
summarised and the questionnaire was 
revised. With this, a draft questionnaire in 
the source language (English) was produced. 

Content validity (English version)

Content validity refers to the 
appropriateness of an instrument that 
enables it to adequately measure the 
targeted outcomes (17). With the developed 
questionnaire in source language (English), 
the instrument was first pretested among a 
small group of experts (10 experts), that are 
well versed in the English and have expertise 
on the contents of the questionnaire. 
Content validity aimed to identify the 
appropriateness of the content in the 
questionnaire, whereas language validity 
aimed to ensure the comprehensibility of 
wording, sentence, style and communication 
effects of the questionnaire (11, 18). All 
experts were required to independently 
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rate each question and item with “YES” 
and “NO”, where “YES” was given a score 
of one and “NO” was given a score of zero 
according to a binary scoring system (17, 
19). Content validity index (CVI) was 
calculated based on the comments and 
feedbacks from the experts. CVI value was 
computed in two forms; I-CVI (Item-level 
Content Validity Index) for individual items, 
where the number of experts answering 
“YES” was divided by the number of total 
experts involved, and S-CVI (Scale-level 
Content Validity Index) for the overall scale, 

where I-CVI for all items are summed (19).  
S-CVI was computed in two ways, namely 
S-CVI/Ave (averaging calculation method) 
and S-CVI/UA (universal agreement 
calculation method). S-CVI/Ave was 
calculated from total I-CVI value divided 
by total number of items whereas S-CVI/
UA was calculated by getting the number 
of items which had 100% agreement and 
divided by the total number of items (19). 
An index value of 0.80 has been denoted as 
acceptable, with items of the content being 
valid and relevant (20). 

Development of questionnaires 
(Original English Version)

Draft questionnaires (English)

Backward Translation

Forward Translation

Malay Version (target language)

English Version

Finalized Version of Malay questionnaire

Malay language consented version

Content validity

Content validity

Face validity

Content Expert (English)

Content Expert (Malay)

Language Expert (English)

PHASE II

PHASE I

Language Expert (Malay)

Board Meeting  
(2 translators, investigators, 

research team members)

Figure 1: Schematic diagram of the development of questionnaire (Phase I) and translation and validation of 
questionnaire (Phase II).
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Phase II: Translation and Validation of 
Questionnaires

The translational process to produce 
questionnaires in two languages (source 
and target) utilised a decentering technique 
involving paraphrasing and translation 
between source and target languages 
(21, 22). In this study, forward- and 
backward-translations were applied in the 
translation process. The Basic Lifestyle and 
Demographic Questionnaire (BLDQ) and 
Monthly Health Questionnaire (MHQ) in 
English were translated into the Malay by 
two independent translators: a bilingual 
researcher and a qualified linguistic expert. 
Translation aimed at transferring the 
true meaning of the context from English 
to Malay while preserving the original 
meaning, style and effect of the text. In 
order to achieve high quality translation, 
the reliability, fluency and appropriateness 
of the translated instrument were heavily 
emphasised (11, 23). 

Forward translation 

Forward translation involved translating 
the English questionnaires into Malay 
(target language) by two certified 
independent bilingual translators. One of 
the translators was knowledgeable about 
health care terminologies and content of 
the questionnaires in both languages, while 
the other translator has such capabilities in 
addition to proficiency in informal phrases, 
slang and jargon, idiomatic expressions and 
emotional terms commonly used in the 
Malay community (23). These are needed to 
comprehensively envelop coherent medical 
aspects with cultural nuances of informal 
conversations. The translated Malay 
questionnaires were presented at board 
meeting, for comparison with the original 
English version to identify any ambiguities 
and discrepancies of words, sentences and 
meanings. Ambiguities and discrepancies 
were discussed and resolved using a 
committee-consensus approach to produce 
a reconciled version of the translated 
questionnaire. All revisions made were 

carefully documented in a reconciliation 
table showing the source language version, 
target language version, comments and 
modifications made. 

Content validity (Malay version)

The translated questionnaire (in Malay) 
was subsequently pretested by another 10 
experts who are well versed in the Malay 
and knowledgeable on the content of the 
questionnaire. The validation process was 
carried out as mentioned in Section Content 
Validity (English Version). 

Back translation 

Upon amendment, the translated 
questionnaires (Malay; target language) 
were subsequently translated backward 
into the source language (English). Two 
independent translators with qualifications 
as described in Section Forward Translation 
were recruited, with the exception that they 
are well-versed in English (source language) 
instead, to translate the Malay versions 
of questionnaires into English. They were 
completely blinded to the original version 
of the questionnaires and the questionnaires 
being back-translated (24). Two different 
versions of English-translated questionnaires 
were discussed and reconciled for any 
discrepancies and ambiguities. The 
Malay version was revised and modified. 
All revisions and modifications were 
done with consensus among all the 
translators, investigators and research 
team members. All revisions made were 
carefully documented in a reconciliation 
table showing the source language version, 
target language version, comments and 
modifications made. Final versions of 
questionnaires in English and Malay were 
finalised and subsequently pretested for face 
validity.  

Face validation 

Face validity is also known as surface 
validity, logical validity or appearance 
validity (25). It was carried out by the 
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target group and technically untrained 
observers who determines the validity of the 
measurement procedure or domains. 

Face validation assessment was carried 
out by 30 volunteers recruited from target 
population who will be responding to this 
instrument. A written informed consent 
was obtained from all the volunteers 
before assessment. Those recruited were 
parents and primary caregivers of pre-
school children. They evaluated the 
instructions, response format and the items 
of questionnaires for clarity. Similar to 
content validation, all 30 volunteers were 
required to independently rate each question 
and each item was rated according to a 
binary scoring system (17, 19). All feedbacks 
were documented in a reconciliation table, 
discussed and revised where needed, 
via consensus among the translators, 
investigators and research team members. 
Face validity index (FVI) was calculated 
to determine the quality of the translated 
questionnaires. 

RESULTS

Phase I: Development and Validation of 
Questionnaires

Development of questionnaire

In developing the questionnaire, several 
methods were applied to gather information 
and ideas prior to constructing the 
domains for measurements of diarrhoea 
and respiratory-related illnesses among 
young children. Literature search indicated 
that symptoms commonly associated with 
respiratory-related illnesses were rhinitis, 
nasal blockage, sore throat, cough, common 
cold and fever. Discussions from focus 
group yielded additional symptoms such as 
runny nose, sneezing, wheezing, hoarseness, 
mucus production and vomiting. 

Literature search on acute diarrhoea 
indicated that main symptoms include 
fever, bloody stools and vomiting. Similarly, 
discussions from focus group yielded 

additional symptoms such as abdominal 
pain, dehydration, nausea, loss of appetite, 
dizziness and rectal pain. Colour of stool 
during diarrhoea was also included in 
the questionnaire as colour changes may 
occur indicating other underlying causes of 
diarrhoea.

Initially, the administration of antibiotics 
was set as an exclusion criterion to exclude 
subjects who have administered antibiotics 
prior to the trial. However, based on 
opinions of experts, such an exclusion 
criterion was deemed unethical as children 
should not be forbidden to take antibiotics 
when it was prescribed and necessary. Thus, 
this exclusion criterion was removed. In 
addition, in the initial draft questionnaire, 
the duration (number of days) of symptoms 
for both diarrhoea and respiratory-related 
illnesses was not included. Upon discussion 
in focus group and opinions from experts, 
this information was deemed important and 
have thus been included.  

Content validity (English version)

Contents of both questionnaires (BLDQ 
refer to S1 File; MHQ refer to S2 File) 
were validated for content and language 
by 10 experts. The BLDQ consisted of 38 
items in four different sections (Table  1). 
Some minor modifications have been 
performed upon reconciliation of the draft 
questionnaires. In Section C (Child’s health 
details), the phrase “Participant’s health 
details” was changed into a more specific 
term “Child’s health details”. In Section D 
(Child’s lifestyle), the phrase “Currently 
have pets or small animals at home” was 
changed to “Currently have pets or small 
animals at home? If yes, please state” for 
better clarify and specificity. 

Content validation produced an overall 
validity index of over 0.80, with a universal 
agreement index (S-CVI/UA) of 1.00 
for both Sections A and B, and 0.91 and 
0.86 for Sections C and D, respectively. 
An average index (S-CVI/Ave) of 1.00 for 
Sections A and B, and 0.99 for Sections C 
and D were obtained (Table 1).
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The MHQ comprised of 72 items 
categorised into four sections (Table 2). An 
average index (S-CVI/Ave) of over 0.80 was 
obtained from all four sections. A universal 
agreement index (S-CVI/UA) of 0.40 was 
obtained for Section A, and 1.00, 0.98 
and 0.83 for Sections B, B (I) and B (II), 
respectively. 

Phase II: Translation and Validation of 
Questionnaires

Forward and backward translation

The reconciliation process indicated that 
the forward translated basic lifestyles 
and demographic questionnaire did not 
require further modifications during back-
translation (back to English). Five items in 
the monthly health questionnaire required 
minor modifications and rephrase during 
the reconciliation of forward translation. 
Meanwhile, no adjustment was needed 

in both questionnaires upon comparison 
between the back translated and the original 
English versions. 

Content validity (Malay version)

Content validation was also conducted for 
the forward translated questionnaires (Malay 
version). In the BLDQ (S3 File), content 
validation produced an overall validity index 
of over 0.80, with a universal agreement 
index (S-CVI/UA) of 1.00 for all four 
Sections A, B, C and D. An average index 
(S-CVI/Ave) of 1.00 was obtained for all 
four sections as well (Table 3). 

Meanwhile, an average index (S-CVI/Ave) 
of over 0.80 was obtained from all four 
sections for the MHQ (S4 File). A universal 
agreement index (S-CVI/UA) of 1.00 was 
obtained for section A, and 0.50, 0.93 
and 1.00 for sections B, B (I) and B (II), 
respectively (Table 4).

Table 1: Content validity index for Basic Lifestyle and Demographic questionnaire (English) by 
ten respondents 

Items
Section

A B C D

S-CVI/Ave 1.00 1.00 0.99 0.99

S-CVI/UA 1.00 1.00 0.91 0.86

Average proportion of items 1.00 1.00 0.99 0.99

Note: S-CVI (Scale-level content validity index); UA (Universal agreement calculation method); Ave 
(Averaging calculation method); S-CVI/UA (Scale-level content validity index, universal agreement 
calculation method); S-CVI/Ave (Scale-level content validity index, averaging calculation method); 

Average proportion of items judged relevant across the ten respondents.

Table 2: Content validity index for Monthly Health Questionnaire (English) by ten respondents

Items
Section

A B B (I) B (II)

S-CVI/Ave 0.88 1.00 0.99 0.93

S-CVI/UA 0.40 1.00 0.98 0.83

Average proportion of items 0.88 1.00 0.99 0.93

Note: S-CVI (Scale-level content validity index); UA (Universal agreement calculation method); Ave 
(Averaging calculation method); S-CVI/UA (Scale-level content validity index, universal agreement 
calculation method); S-CVI/Ave (Scale-level content validity index, averaging calculation method); 

Average proportion of items judged relevant across the ten respondents.
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Face validity

Face validation was performed using the 
finalised version of translated questionnaires 
with a total of 30 volunteers from a target 
population who were parents with pre-
school children and literate in the Malay. 
Similar to content validity, computation 
of face validity also included item-level 
face validity index (I-FVI), scale-level face 
validity index (S-FVI), universal agreement 
index (S-FVI/UA), averaging index (S-FVI/
Ave), and average proportion of items 
judged clear/comprehensible across 30 
respondents. All items showed an index 
1.00 for all the sections of all questionnaires 
studied (Table 5 and Table 6). 

DISCUSSION

Cross-cultural translation and validation 
involves more than a literal translation which 

is crucial to produce a valid and suitable 
questionnaire or instrument, applicable in 
different target populations from different 
cultures and languages (26, 27). A new 
questionnaire or instrument can be adapted 
from the established ones or developed 
from scratch. Here, we developed a new 
questionnaire which was suitable to measure 
occurrences of diarrhoea and respiratory-
related illnesses among children in Malaysia. 
During development of the questionnaires, 
ideas and contents were gathered from 
expert opinions, literature reviews and 
discussions in a focus group. 

The new questionnaires drafted in the 
source language (English) were translated 
forward and backward. Translation 
process was challenging as the words in 
the source language have no equivalent 
words in the target language, while the 
meaning of the original version needed 
to be preserved and retained (24, 27). In 

Table 3: Ratings on Item Scale by ten respondents for the Basic Lifestyle and Demographic Information 
questionnaires in English and translated questionnaires in Malay

Items

Sections

Original English version Translated Malay version

A B C D Overall A B C D Overall

S-CVI/Ave 1.00 1.00 0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00

S-CVI/UA 1.00 1.00 0.91 0.86 0.95 1.00 1.00 1.00 1.00 1.00

Average proportion of items 1.00 1.00 0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00

Note: S-CVI (Scale-level content validity index); S-CVI/UA (Scale-level content validity index, universal agreement 
calculation method); S-CVI/Ave (Scale-level content validity index, averaging calculation method); UA (Universal 

agreement calculation method); Ave (Averaging calculation method).

Table 4: Ratings on Item Scale by ten respondents for the Monthly Health Condition questionnaires in 
English and translated questionnaires in Malay 

Items

Sections

Original English version Translated Malay version

A B B (I) B (II) Overall A B B (I) B (II) Overall

S-CVI/Ave 0.88 1.00 0.99 0.93 0.97 1.00 0.90 0.99 1.00 0.99

S-CVI/UA 0.40 1.00 0.98 0.83 0.90 1.00 0.50 0.93 1.00 0.93

Average proportion of items 0.88 1.00 0.99 0.93 0.97 1.00 0.90 0.99 1.00 0.99

Note: S-CVI (Scale-level content validity index); UA (Universal agreement calculation method); Ave (Averaging calculation 
method); S-CVI/UA (Scale-level content validity index, universal agreement calculation method); S-CVI/Ave (Scale-level 

content validity index, averaging calculation method).
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the current study, the BLDQ and MHQ 
were translated from the source language 
(English) into the target language (Malay). 
The translation process was performed 
by local Malay linguistic experts, with 
cooperation from the investigators, to 
assure that the Malay translations retained 
the original meaning of the English version 
questionnaires. Content validations of 
the translated version questionnaires in 
Malay among 10 experts showed good 
clear understanding of the contents and 
the languages used. This indicated that the 
translation process was culturally valid and 
reliable to be used in the target population. 
Reliability is referred to the accuracy of 
a translated version from the angles of 
semantic equivalence, technical accuracy 
and textual completeness. It is of utmost 
importance that the translation is readable, 
clear and conforms to the grammar and 
discourse conventions in the translated 
language. Also, the translated version 
should be stylistically appropriate, culturally 
acceptable by the target population and 
should have the same communicative 
effect as the source language. A content 

validity index of 0.8 or more for a new tool 
is deemed acceptable and applicable (17, 
19, 20). In this study, both BLDQ and 
MHQ showed an overall CVI of over 0.95, 
indicating the contents were highly relevant 
to represent the measured outcome and 
the Malay population. In addition, the 
original questionnaires (English) and the 
translated version (Malay) showed a high 
CVI, indicating similar patterns and good 
agreement between both English and Malay 
versions. 

The back translated version (from 
Malay back-translated to English) was 
subsequently compared with the original 
source language version (English) by 
a group comprising of translators and 
investigators. Upon discussion and 
reconciliation, only minor amendments were 
needed, indicating clarity and the absence of 
discrepancies and/or ambiguities. 

Face validity is often employed as an 
assessing index to demonstrate robustness 
against scrutiny and to illustrate the level 
of understanding by the target population 
towards items in a questionnaire (28). 

Table 5: Face validity index for the Basic Lifestyle and Demographic Information questionnaire by 
30 respondents

Items
Section

A B C D Overall

S-FVI/Ave 1.00 1.00 1.00 1.00 1.00

S-FVI/UA 1.00 1.00 1.00 1.00 1.00

Proportion Clear/Comprehensible 1.00 1.00 1.00 1.00 1.00

Note: S-FVI (Scale-level face validity index); S-FVI/UA (Universal agreement calculation method); S-FVI/Ave (Averaging 
calculation method); Average proportion of items judged clear/comprehensible across 30 respondents. 

Table 6: Face validity index for the Monthly Health Questionnaire by 30 respondents 

Items
Section

A B B (I) B (II) Overall

S-FVI/Ave 1.00 1.00 1.00 1.00 1.00

S-FVI/UA 1.00 1.00 1.00 1.00 1.00

Proportion Clear/Comprehensible 1.00 1.00 1.00 1.00 1.00

Note: S-FVI (Scale-level face validity index); S-FVI/UA (Overall universal agreement calculation method); S-FVI/Ave (Overall 
averaging calculation method); Overall average proportion of items judged clear/comprehensible across 30 respondents.
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An FVI value of 1.0 obtained from the 
face validity pilot testing involving 30 
respondents that represented future 
potential subjects (parents of pre-school 
children), indicated the suitability for use 
among the Malay-speaking population. 
In addition, the subjects involved in this 
process were randomly selected, thus 
minimising selection bias.

CONCLUSIONS 

To our knowledge, this is the first 
instrument which is developed, translated 
and validated in Malay, to evaluate the 
occurrence and prevalence of diarrhoea 
and respiratory-related illnesses in young 
children during probiotic administration. 
This instrument is also simple, easily 
understood and could be applied to subjects 
from other age groups with minimal 
alterations. 
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