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Abstract

The hospital food service department provides meals to staff, patients, and their caregivers while adhering to
dietary therapy guidelines and promoting nutritional wellness. High-quality food service plays a pivotal role in
offering inpatients nourishing meals that promote physical and mental well-being, aiding their recovery and overall
health during their hospitalisation. This study aimed to develop and validate a tool for measuring and evaluating
hospital food operations using the Total Quality Management approach. A literature review, in-depth interviews
with food service employees, and a peer-review process were conducted to identify the domains and items for the
questionnaire. A “Hospital Food Service Quality Improvement Questionnaire” (HFSQIQ) with 61 items in six domains
was developed and the content validation was performed by seven experts. The questionnaire was translated into
Malay, and the internal consistency of the HFSQIQ was examined using Cronbach’s alpha. Resultantly, the HFSQIQ
depicted high validity and reliability, with a high I-CVI and Kappa index rating for most items and a Cronbach alpha
value of 0.97 and 0.98 for the importance and performance scales, respectively. In conclusion, the HFSQIQ is a
useful tool for evaluating and improving the quality of hospital food service operations.

Keywords: Questionnaire Development, Questionnaire Validation, Reliability, Hospital Food Service, Quality

Improvement, Total Quality Management

Introduction

Hospitals in the healthcare sector all provide the same
services, but the service quality differs. Given the growing
competition, healthcare organisations have allocated
top priority to service quality. A hospital food service is
a department that caters for the food of staff, patients,
and their caregivers by attending to a diet therapy regime
and enhancing nutrition application (1). The quality of
food service plays a significant role by offering inpatients
nourishing meals that are beneficial physically and mentally
to their health and recovery during hospital stays. The
primary objective of a hospital food service is met when
meals are meticulously planned and tailored to satisfy
the patient’s specific dietary requirements (2). Patients
who are well-nourished upon admission have the right to
maintain their current nutritional condition after discharge
(3). Failure to provide acceptable quality food services may

result in poor food intake, thereby prolonging the recovery
time, complication rates, and length of stay. These events
may culminate in increased healthcare expenses, especially
among the elderly (4).

Patient satisfaction is a widely accepted measure of food
service quality, a key indicator. Food quality has been
demonstrated as one of the most significant predictors of
overall hospital stay satisfaction (5). Patients’ nutritional
status commonly deteriorates during hospitalisation (6,
7). The hospital food is often negatively perceived as
cold, tasteless, poorly presented, and badly served (8).
Besides, high patient satisfaction is influenced by several
factors including appreciation towards meal services, staff
interactions, and eating and physical eating environments
(9). Patient satisfaction was associated with emotions,
morals, medical discourse, and cultures of gratitude (10).
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However, satisfaction assessment is typically limited to
a few general questions about food service, which are
insufficient to elicit information from patients about
objectives and interpersonal aspects, and to examine
patients’ wishes for personalised service (11).

In Malaysia, most studies used instruments, such as surveys
and measures of plate or food waste, adapted from earlier
studies conducted in other countries to measure or assess
patients’ food intake and satisfaction with hospital foods
(9, 12). A qualitative study found that emotions indirectly
influenced patients’ meal experience and food intake in
hospitals (13). In addition, the staff play a primary role
in providing a positive meal experience among patients
during hospitalisation (14).

Various models have been developed to measure
service quality. Total Quality Management (TQM) is one
approach for fundamental measurement and continuous
improvement. TQM is a concept rooted in the Japanese
management style (15), which assists to improve the
quality of services and goods through a collaborative
approach and standardised performance. A previous study
highlighted that all departments and individuals contribute
to TQM in attaining standards on customer service and
end-user satisfaction, which brings excellence to business
(16). Nevertheless, there is insufficient information in the
questionnaire designed for the Malaysian population.
It is challenging to use the instrument in measuring
food preferences due to differences in food culture and
practices, which are linked to multi-ethnicity and diverse
religions and socio-demographic backgrounds (17). Thus,
this study aims to develop and validate a measurement
tool using the TQM approach for monitoring and evaluating
hospital food service operations.

Materials and Methods

Questionnaire development

In this study, the domain of the newly proposed
questionnaire was identified through a literature review,
in-depth interview, and peer review process. A literature
search related to hospital food services quality improvement
topic was used as a guide in generating the questionnaire’s
items for the measure (18-21). Next, the interview was
conducted among 24 food service employees, and the
acquired data were thematically analysed. The findings
helped to determine which questions should be added to
or removed from the initial questionnaire. The interviews
also assisted to build and improve the answer options.
Details on the thematic analysis of the interview session
for the process of item development can be gleaned from
a previous study (22). Next, the questionnaire underwent
a peer-reviewed process to identify any overlapping and
duplication questionnaire. A preliminary Hospital Food
Service Quality Improvement Questionnaire (HFSQIQ)
comprising 61 items generated from six domains were
developed throughout this process.
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Content validation

The preliminary HFSQIQ underwent content validation,
where a further judgement of the relevancy of items took
place. According to Yusoff (23), the minimum number
of experts for content validation should be six and the
maximum number should not exceed ten. In addition,
Polit et al. (24) and Polit and Beck (25) recommended
using a CVI cut-off score of at least 0.83 with a minimum
of six experts for the content validation procedure.
Therefore, seven experts who were chosen from lecturers
in food service or food technology, dietitians or catering
dietitians, and catering officers working in the food service
division of public and private hospitals for this study.
The experts were selected based on criteria established
by the researchers, such as their in-depth knowledge of
scale development and/or the relevant domain, their
dissimilarity to the individuals who developed the item
pool, and the application of systematic expert judgement
to avoid bias in the evaluation of items. The experts were
specifically given the definition and the items describing
the domain in the content validation form. Each domain
and its underlying items were critically evaluated by the
experts before scoring each item.

The experts had to provide written or verbal feedback to
enhance the item’s relevance to the intended domain.
All feedback was considered when improving the domain
and its item. Then, the experts were required to provide
scores for each item individually based on the relevance
scale following the domain and items review. Scales for
evaluating relevance ranged from 1 = Not relevant to 4 =
Highly relevant. To avoid having a neutral and ambiguous
at the midpoint, Lynn (26), suggests adopting a 4-point
rating scale instead of a 3- or 5-point rating scale (24). Each
domain’s item level (I-CVI) and scale level (S-CVI) content
validity indexes were manually calculated. Two different
indices were calculated to determine the S-CVI: 1) the
percentage of items on one scale that an expert rated as
valid (S-CVI/UA = universal agreement by the expert), and
2) the average percentage of items on one scale rated as
valid (S-CVI/Ave = average agreement by experts) (27). Each
item rated 3 or 4 was transformed to valid (‘1’), whereas
items with ratings of 1 or 2 were transformed to nonvalid
(‘0’). S-CVI/Ave was determined using two formulas:

I-CVI = (agreed item) / (number of raters); and

S-CVI/Ave = (summation all I-CVI) / (number of items)

All I-CVI values were initially obtained and divided by the
number of items. The average percentage of each rater
was then obtained using the second formula. Next, the
number of items with 100% agreement was divided by
the total number of items in that particular domain to
determine S-CVI/UA (23). For the S-CVI/UA and S-CVI/
Ave, a value of 0.8 was considered acceptable (24, 25).
The items were revised or removed based on the panel’s
recommendations, and experts were contacted for second
round of expert reviews to clarify any uncertainties.
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The translation process of the pre-final HFSQIQ
from English into Malay

The newly developed questionnaire, prepared in English,
was translated into Malay following content validation.
The purpose of the translation is to maintain the text’s
original meaning, style, and impact while translating the
genuine context from English to Malay. The forward and
backward translation process was adapted from Sousa and
Rojjanasrirat guidelines (28).

The English version of the HFSQIQ was translated into
Malay by two qualified independent translators. The first
translator was familiar with healthcare terminology and
the questionnaire’s content in both languages. In contrast,
the second translator was referred to as a naive translator
who needed to be made aware of the objective the
guestionnaire intended to measure. The translators were
instructed to independently prepare a forward translation
version conceptually equivalent to the original HFSQIQ.
A professional and qualified proof-reader then reviewed
the translated questionnaire for inaccuracies. Lastly, the
four members of the supervisory research team that are
proficient in English and Malay examined and compared
the questionnaire items translated into Malay to check for
discrepancies between the translated text and the original
language (English). To provide a preliminary forward
translation of the HFSQIQ, the translations were reconciled
to reach a consensus among research team members.

The next stage of the translation process entailed sending
the preliminary initial forward translation Malay version
of the preliminary HFSQIQ to a third translator. The
third translator back-translated the tool from the target
language (Malay) into the original language (English).
To avoid reference to existing sources of teamwork
assessment, the translator was not informed that the
tool was being back-translated. After producing the
backward translation version, research supervisory team
members needed to reconcile the two English versions by
comparing the backward translated version and the original
version. Members of the supervisory research team were
responsible for evaluating, revising, and consolidating
the back-translated questionnaire to ensure conceptual,
semantic, and content equivalence. They were also in
charge of creating the pre-testing final target language
questionnaire for pilot and psychometric testing (27).
The members of the supervisory research team then
discussed any disparities between the back-translated
version and the original to guide the selection of phrases
and words in the Malay version. All the comments and
amendments made for the pre-final version of HFSQIQ
were documented.

Face validation of pre-final version in both the
English and Malay versions of HFSQIQ

Upon completing the content validation, 10 volunteer
panels who were selected from the academician and
healthcare professionals performed the face validation. The
aim was to determine the clarity and understandability of
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the translated items. Based on the comprehensibility and
clarity of the source and translated items in the HFSQIQ
questionnaire, the raters were instructed to provide a Likert
scale score between 1 (item not clear and understandable)
and 4 (item very clear and understandable). The ratings
of 1 and 2 were then reclassified as 0 (not clear and
understandable). Scores 3 and 4 were concurrently
reclassified as 1 (clear and understood). The item-level
face validity index (I-FVI) was computed using the raw
scores for each item’s comprehensibility and clarity in
Microsoft Excel. In addition, the average of the I-FVI score
(S-FVI/Ave) for all items on the scale or the average of
proportional clarity and comprehension as evaluated by
all raters was calculated (29). According to Marzuki et al.
(30), the minimum acceptable number of raters for an
online survey is 10, with acceptable FVI values of at least
0.83. The following formula was used:

I-FVI = (agreed item) / (number of raters)
S-FVI/Ave = (sum of I-FVI scores) / (number of items)

A modified Kappa index was also generated to estimate the
I-CVI. The modified Kappa (k*) is an index of agreement
among experts that demonstrates, beyond the possibility
of random variation, that the item is relevant, clear, or
possesses another quality of relevance. Polit et al. (24)
formula was implemented to calculate the modified
Kappa index in this study. For each item, the probability
of chance agreement (Pc) was first computed using the
formula below:

Pc =[(N!/A!)(N—A)!] * 0.5N

Where N represents the total number of experts, and A
represents the total number of experts or target users
who agreed that the item was comprehensible, relevant,
and clear. The next step was to calculate the Kappa value
using the following formula:

Kk = (item — level content validity index — Pc) / (1 — Pc)

Microsoft Excel was used to calculate the Kappa calculation.
Based on the formula above, 0.74 is considered exceptional,
0.60 to 0.74 is acceptable, and 0.54 to 0.59 is fair (23).

Psychometric testing of the pre-final version of the
HFSQIQ in a sample of the target population

This final step was to establish the initial psychometric
features of the newly designed questionnaire using a
sample of the population of interest. The purpose is to
examine the internal structure of the questionnaire; the
current study conducts a reliability test that is represented
by a high value of the internal consistency and reliability
coefficient, often determined by Cronbach’s alpha
coefficient (a) (27). In the present study, the formula
presented by Bonett was used (31). The minimal sample
size required to determine at least 80.0% power of the test
is 22 hospitals based on an alpha value of 0.05. A minimum
sample size estimation of 27 respondents from 27 hospitals
was employed to determine the internal consistency by
conducting a reliability test.
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This pilot study’s target population was selected among
management representatives from the food service
departments of government, private, and teaching
hospitals in Malaysia, including the head of the department,
catering officer/assistant catering officer, operating
manager, and dietitian/catering dietitian. The respondents
were chosen based on the researcher’s inclusion and
exclusion criteria. They must be a Malaysian citizen, hold
a position on the administrative team of the dietetics
and food service department, have at least six months of
experience working in a hospital food service department,
and be proficient in Malay and/or English. To facilitate data
collection, the questionnaire was distributed via an online
Google Form. A URL link was sent to each respondent
by email or WhatsApp. Respondents were requested to
evaluate the indicators based on their perceptions of the
importance and performance of food service operations.

Data analysis

Reliability analysis was performed using the Statistical
Package for Social Sciences (SPSS) version 26.0. Cronbach’s
alpha (a) was used to examine the internal consistency of
the HFSQIQ for two subscales measuring the importance
and performance of food service indicators. Additionally,
Cronbach’s alpha was calculated for the whole HFSQIQ.
Internal consistency is acceptable if Cronbach’s alpha value
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exceeds 0.70 (29). Furthermore, the corrected item-total
correlation and Cronbach’s alpha if an item is deleted were
examined for testing the reliability of the newly created
HFSQIQ. A good correlation between the item and the total
excluding the item is indicated by a corrected item-total
correlation ideal value greater than 0.5 and the minimum
acceptable value is should not less than 0.30 (32).

Results

Preliminary HFSQIQ questionnaire design

The literature review identified a few models or
methodologies designed to evaluate the performance
of hospital food service operations. Additionally, a
qualitative content analysis using semi-structured in-depth
interviews with 24 staff from the dietetics and food service
departments at two hospitals was undertaken to identify
the indicators within six domains, including the food service
operational management, food production and distribution
management, staff management, nutritional management,
and patient/customer service management. The domains
of each of these indicators were determined conceptually
by combining qualitative research with a literature review.
The summary of the development HFSQIQ questionnaire
is illustrated in Table 1.

Table 1: Summary of different version of HFSQIQ from Stage 1 and 2 questionnaire development

Version 1.0
Prior to the expert evaluation as

Domains

Version 2.0 after expert
evaluation as a result of Stage

Version 3.0 after evaluation by
target population in Phase 2, step 4.

result of Stage 1, steps 1 & 2. 2, step 3.
Domains Number of Domains Number Domains Number of
items of items items
Food service Specification of 2 Specification of 2 Specification of 2
operational contract contract contract
management Diet ordering 2 Diet ordering 2 Diet ordering system 2
system system

Financial/ budget 2

Financial/ budget 2

Financial/ budget 2

allocation allocation allocation
Purchasing 4 Purchasing 4 Purchasing 3
and receiving and receiving and receiving
management management management
Food production  Cooking and 5 Cooking and 4 Cooking and 4
and distribution ingredients ingredients ingredient
management management management management
Hygiene 4 Hygiene 2 Hygiene 3
management management management
Menu planning 5 Menu planning 3 Menu planning 3
Quality 2 Quality 3 Quality 3
management management management
Distribution 3 Distribution 4 Distribution 4
management management management
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Table 1: Summary of different version of HFSQIQ from Stage 1 and 2 questionnaire development (continued)

Domains Version 1.0 Version 2.0 after expert Version 3.0 after evaluation by
Prior to the expert evaluation as evaluation as a result of Stage  target population in Phase 2, step 4.
result of Stage 1, steps 1 & 2. 2, step 3.
Domains Number of Domains Number Domains Number of
items of items items
Equipment Facility 7 Facility 6 Facility management 6
and facility management management
management Equipment 3 Equipment and 2 Equipment and 2
and facility facility maintenance facility maintenance
maintenance
Upgrade 2 Upgrade equipment 2 Upgrade equipment 2
equipment
Staff Human resource 4 Human resource 4 Human resource 4
management Job performance 3 Job performance 3 Job performance 2
Nutritional Therapeutic diet 3 Therapeutic diet 3
management management management
Nutritional 4 Nutritional 4
education education
Patient/ Patient/ customer 4 Patient/ customer 5 Patient/ customer 5
customer service  satisfaction service service
management Mealtime service 2 Mealtime service 2 Mealtime service 4
Total items 61 57 51

Expert panel judgement of HFSQIQ’s validity

The CVI scores’ average and universal agreement is
displayed in Table 2. The overall CVI scale (0.88) was
evaluated for good Validity, while the S-CVI/Ave ranged
from 0.79 and 0.93. The findings revealed that all the items
had S-CVI/UA scores less than 0.80 (ranging from 0.17 to
0.50). The I-CVI ratings for 53 items (86.9%) were greater

than or equal to 0.80, and the k index was greater than or
equal to 0.74. In contrast, 8 items (13.1%) had I-CVI ratings
below 0.80 and k index below 0.74. Six items (9.8%) had
ratings of I-CVl of 0.71 and kindex of 0.17, one item (1.6%)
had I-CVI ratings of 0.57 and k index of 1.05, and one item
(1.6%) had I-CVI ratings of 0.29 and k index of 1.00.

Table 2: The I-CVI and modified kappa index for items for first version of HFSQIQ

Items Relevant Not relevant I-CVIs® Pc® K'c Evaluation? Interpretation

(rating 3 or 4) (rating 1 or 2)

(n) (n)

Food service operational management
Iltem 1 6 1 0.86 0.005 0.85 Excellent Appropriate
Item 2 6 1 0.86 0.055 0.85 Excellent Appropriate
Iltem 3 7 0 1.00 0.008 1.00 Excellent Appropriate
Iltem 4 6 1 0.86 0.055 0.85 Excellent Appropriate
Iltem 5 7 0 1.00 0.008 1.00 Excellent Appropriate
Iltem 6 7 0 1.00 0.008 1.00 Excellent Appropriate
Item 7 7 0 1.00 0.008 1.00 Excellent Appropriate
Iltem 8 6 1 0.86 0.055 0.85 Excellent Appropriate
Iltem 9 7 0 1.00 0.008 1.00 Excellent Appropriate
Item 10 6 1 0.86 0.055 0.85 Excellent Eliminate
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Table 2: The I-CVI and modified kappa index for items for first version of HFSQIQ (continued)
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Items Relevant Not relevant I-CVIs® Pc® K'c Evaluation! Interpretation
(rating 3 or 4) (rating 1 or 2)
(n) (n)

S-CVI/Ave 0.93

S-CVI/UA 0.50
Food production and distribution management
Iltem 11 6 1 0.86 0.055 0.85 Excellent Appropriate
Iltem 12 6 0.86 0.055 0.85 Excellent Appropriate
Iltem 13 4 3 0.57 9.844 1.05 Fair Eliminate
Iltem 14 6 1 0.86 0.055 0.85 Excellent Appropriate
Item 15 7 0 1.00 0.008 1.00 Excellent Appropriate
Item 16 7 0 1.00 0.008 1.00 Excellent Appropriate
Iltem 17 7 0 1.00 0.008 1.00 Excellent Appropriate
Item 18 6 1 0.86 0.055 0.85 Excellent Appropriate
Item 19 6 1 0.86 0.055 0.85 Excellent Appropriate
Item 20 6 1 0.86 0.055 0.85 Excellent Appropriate
Iltem 21 5 2 0.71 0.656 0.17 Fair Eliminate
Item 22 6 1 0.86 0.055 0.85 Excellent Appropriate
Item 23 6 1 0.86 0.055 0.85 Excellent Appropriate
Iltem 24 6 1 0.86 0.055 0.85 Excellent Appropriate
Item 25 6 1 0.86 0.055 0.85 Excellent Appropriate
Item 26 7 0 1.00 0.008 1.00 Excellent Appropriate
Item 27 6 1 0.86 0.055 0.85 Excellent Appropriate
Iltem 28 5 2 0.71 0.656 0.17 Fair Eliminate
Item 29 7 0 1.00 0.008 1.00 Excellent Appropriate

S-CVI/Ave 0.83

S-CVI/UA 0.26
Patient/customer service management
Item 30 6 1 0.86 0.055 0.85 Excellent Appropriate
Item 31 7 0 1.00 0.008 1.00 Excellent Appropriate
Item 32 2 5 0.29 2362.500 1.00 Poor Eliminate
Item 33 6 1 0.86 0.055 0.85 Excellent Appropriate
Item 34 6 1 0.86 0.055 0.85 Excellent Appropriate
Item 35 6 1 0.86 0.055 0.85 Excellent Appropriate
Item 36 7 0 1.00 0.008 1.00 Excellent Appropriate

S-CVI/Ave 0.79

S-CVI/UA 0.17
Equipment and facility management
Item 37 7 0 1.00 0.008 1.00 Excellent Appropriate
Item 38 7 0 1.00 0.008 1.00 Excellent Appropriate
Iltem 39 5 2 0.71 0.656 0.17 Fair Eliminate
Item 40 7 0 1.00 0.008 1.00 Excellent Appropriate
Iltem 41 6 1 0.86 0.055 0.85 Excellent Appropriate
Item 42 7 0 1.00 0.008 1.00 Excellent Appropriate

201



SPECIAL ISSUE

JUMMEC 2023: 2

Table 2: The I-CVI and modified kappa index for items for first version of HFSQIQ (continued)

Items Relevant Not relevant I-CVis? Pc® K'c Evaluation? Interpretation
(rating 3 or 4) (rating 1 or 2)
(n) (n)

Item 43 7 0 1.00 0.008 1.00 Excellent Appropriate
Item 44 6 1 0.86 0.055 0.85 Excellent Appropriate
Item 45 5 2 0.71 0.656 0.17 Fair Eliminate
Item 46 5 2 0.71 0.656 0.17 Fair Need for revision
Item 47 5 2 0.71 0.656 0.17 Fair Eliminate

S-CVI/Ave 0.88

S-CVI/UA 0.50
Staff management
Iltem 48 7 0 1.00 0.008 1.00 Excellent Appropriate
Item 49 7 0 1.00 0.008 1.00 Excellent Appropriate
Iltem 50 7 0 1.00 0.008 1.00 Excellent Appropriate
Iltem 51 6 1 0.86 0.055 0.85 Excellent Appropriate
Item 52 6 1 0.86 0.055 0.85 Excellent Appropriate
Iltem 53 6 1 0.86 0.055 0.85 Excellent Appropriate
Item 54 6 1 0.86 0.055 0.85 Excellent Appropriate

S-CVI/Ave 0.92

S-CVI/UA 0.43
Nutritional management
Item 55 6 1 0.86 0.055 0.85 Excellent Eliminate
Iltem 56 7 0 1.00 0.008 1.00 Excellent Eliminate
Item 57 7 0 1.00 0.008 1.00 Excellent Eliminate
Item 58 6 1 0.86 0.055 0.85 Excellent Need for revision
Item 59 6 1 0.86 0.055 0.85 Excellent Need for revision
Item 60 6 1 0.86 0.055 0.85 Excellent Eliminate
ltem 61 7 0 1.00 0.008 1.00 Excellent Eliminate

S-CVI/Ave 0.92

S-CVI/UA 0.43

2Overall-scale CVI = 0.88

°Pc (probability of chance occurrence) = [(N!A!)(N — A)!] * 0.5N, where N= number of experts, and A=number of experts who agreeing on

a rating of 3 and 4.
* = (I-CVI-Pc)(1-Pc)

dEvaluation criteria for level of content validity: relationship between I-CVI and k*: excellent validity = 0.80 > k > 0.74; good validity = 0.60

<k £0.74; fair validity = 0.40 < k £ 0.59.

The S-FVI/Ave ranged from 0.99 to 1.00 for the pre-final
HFSQIQ English version, whereas the S-FVI/UA ranged
from 0.89 to 1.00. Meanwhile, S-FVI/Ave varied from 0.93
to 1.00 and S-FVI/UA ranged from 0.79 to 1.00 for the
Malay version of the pre-final HFSQIQ. For the pre-final
HFSQIQ English version, the I-FVI ratings for all items were
evaluated as excellent for face validity, with values greater
than 0.80 (ranging from 0.90 to 1.00). While the Malay
version was rated at or above 0.80 and k index greater
than 0.74 (ranging from 0.90 to 1.00) (Table 3). Based on

the findings, the pre-final HFSQIQ for both English and
Malay versions was appropriate, as each received excellent
validation ratings for face validity.

Five males (18.5%) and twenty-two females (81.5%),
representing 27 hospitals, signed the online consent
form and completed the questionnaire for the reliability
study. The respondents’ mean average age (+ standard
deviation) was 34.74 (+ 7.128) years. Most respondents
were dietitians or catering dietitians (59.3%), followed by
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Table 3: FVI of item understandability and modified kappa agreement index for English and Malay version of pre-final

HFSQIQ (N=10)

Items No English version of HFSQIQ Malay version of HFSQIQ
Understand I-FVIs* Pc? K" Interpretation° Understand |-FVIs** Pc? K®  Interpretation®
(rating 3 (rating 3
or4) or4)

Food service operational management
Item 1 9 0.90 0.010 0.90 Excellent 10 1.00 0.001 1.00 Excellent
Iltem 2 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 3 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 4 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 5 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Iltem 6 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
ltem 7 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 8 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Iltem 9 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent

S-FVI/Ave 0.99 S-FVI/Ave 1.00

S-FVI/UA 0.89 S-FVI/UA 1.00
Food production and distribution management
Item 10 10 1.00 0.001 1.00 Excellent 9 0.90 0.010 0.90 Excellent
Item 11 9 0.90 0.010 0.90 Excellent 10 1.00 0.001 1.00 Excellent
Item 12 10 1.00 0.001 1.00 Excellent 9 0.90 0.010 0.90 Excellent
Item 13 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 14 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Iltem 15 10 1.00 0.001 1.00 Excellent 9 0.90 0.010 0.90 Excellent
Item 16 9 0.90 0.010 0.90 Excellent 10 1.00 0.001 1.00 Excellent
Item 17 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 18 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 19 10 1.00 0.001 1.00 Excellent 9 0.90 0.010 0.90 Excellent
Item 20 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 21 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 22 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Iltem 23 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 24 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 25 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 26 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 27 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent

S-FVI/Ave 0.99 S-FVI/Ave 0.93

S-FVI/UA 0.89 S-FVI/UA 0.79
Patient/customer service management
Iltem 28 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 29 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 30 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 31 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 32 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 33 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 34 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 35 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 36 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent

S-FVI/Ave 1.00 S-FVI/Ave 1.00

S-FVI/UA 1.00 S-FVI/UA 1.00
Equipment and facility management
Item 37 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 38 9 0.90 0.010 0.90 Excellent 10 1.00 0.001 1.00 Excellent
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Table 3: FVI of item understandability and modified kappa agreement index for English and Malay version of pre-final

HFSQIQ (N=10) (continued)

Items No English version of HFSQIQ Malay version of HFSQIQ
Understand I-FVIs* Pc? K® Interpretation° Understand |I-FVIs** Pc? K®  Interpretation®
(rating 3 (rating 3
or4) or4)

Item 39 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 40 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 41 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 42 10 1.00 0.001 1.00 Excellent 9 0.90 0.010 0.90 Excellent
Item 43 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 44 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 45 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 46 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent

S-FVI/Ave 0.99 S-FVI/Ave 0.99

S-FVI/UA 0.89 S-FVI/UA 0.89
Staff management
Item 47 10 1.00 0.001 1.00 Excellent 9 0.90 0.010 0.90 Excellent
Item 48 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 49 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 50 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent
Item 51 10 1.00 0.001 1.00 Excellent 10 1.00 0.001 1.00 Excellent

S-FVI/Ave 1.00
S-FVI/UA 1.00

S-FVI/Ave 0.98
S-FVI/UA 0.83

*Face validity index average for 51 items in English version of HFSQIQ = 0.99

**Face validity index average for 51 items in Malay version of HFSQIQ = 0.99

2Pc (probability of chance occurrence) = [(N!A!)(N — A)!] * 0.5N, where N = number of experts, and A=number of experts who agreeing on

a rating of 3 and 4.
bk = (I-CVI-Pc)(1-Pc)

Evaluation criteria for level of face validity: Excellent = k> 0.7, Good = 0.6 < k £ 0.74, and Fair = 0.40 <k < 0.59

directors or heads of departments (25.9%), catering officers
or assistant catering officers (11.1%), and only one manager
or catering manager (3.7%). The mean average length of
service was 9.219 (+ 7.702) years. The majority of them
have a bachelor’s degree (85.2%), three have a master’s
or PhD (11.1%), and only one has a diploma (3.6%). Table
4 provides a summary of the respondent characteristics.

Table 4: The characteristics of the respondents for
reliability study (N = 27)

Characteristics n (%) / mean (£SD)

34.74 (+7.128)

Age (years), mean (£SD)

Sex

Male 5(18.5)

Female 22 (81.5)
Job position

Director/ Operation director/ Head 7 (25.9)

of department

Manager/ Catering manager/ Outlet 1(3.7)

manager

Table 4: The characteristics of the respondents for
reliability study (N = 27) (continued)

n (%) / mean (+SD)
16 (59.3)
3(11.1)

Characteristics

Dietitian/ Catering dietitian

Catering officer/ Assistant catering

officer
Length of service, mean (+SD) 9.219 (£7.706)

Academic qualification

Diploma 1(3.7)
Degree 23 (85.2)
Master/ PhD 3(11.1)

Scoring scale analysis was also performed for the final
HFSQIQ by assessing the internal consistency and reliability
of the importance and performance scales as depicted in
Tables 5 and 6, respectively. The Cronbach alpha (a) values
for the overall importance and performance scales were
0.97 and 0.98, respectively. On the importance scale, the
subscale scores for food service operational management,
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food production and distribution management, patient/ management, and staff management were 0.809, 0.937,

customer service management, equipment and facility 0.900, 0.919, and 0.939, respectively.

Table 5: The internal consistency of the item total statistics for importance scale

Item Scale means if item Scale variance if item Corrected item total  Cronbach alpha if item
deleted deleted correlation deleted
Food service operational management
Item 1 37.63 6.934 0.459 .796
Item 2 37.59 7.020 0.557 .785
Item 3 37.96 7.268 0.180 .853
Item 4 37.44 7.564 0.495 .796
Item 5 37.55 7.103 0.556 .786
Iltem 6 37.67 6.712 0.569 .782
Item 7 37.67 6.538 0.597 778
Item 8 37.67 5.923 0.855 .740
Item 9 37.56 7.103 0.556 .786
Cronbach alpha .809
Food production and distribution management
Item 10 79.11 41.179 0.658 .933
Item 11 79.26 40.123 0.632 .935
Item 12 79.70 44.678 0.523 .936
Item 13 78.96 42.575 0.654 .933
Item 14 78.89 42.641 0.577 .935
Item 15 78.78 44.103 0.525 .936
Item 16 78.74 44.430 0.509 .936
Item 17 78.96 41.268 0.749 931
Item 18 78.67 44.769 0.610 .936
Iltem 19 79.15 39.977 0.819 .929
Item 20 79.07 39.994 0.813 .929
Item 21 79.00 39.692 0.864 .928
Item 22 79.04 41.422 0.708 .932
Item 23 78.85 42.362 0.767 .932
Item 24 78.89 42.362 0.767 .932
Item 25 79.11 43.179 0.498 .936
Item 26 79.04 41.256 0.586 .935
Iltem 27 79.04 41.729 0.665 .933
Cronbach alpha .937
Patient/ customer service management
Item 28 36.04 12.575 0.629 .891
Item 29 35.96 12.422 0.680 .888
Item 30 36.26 10.892 0.789 .879
Item 31 36.11 11.256 0.723 .885
Item 32 36.04 11.114 0.835 .874
Iltem 33 35.82 13.157 0.513 .899
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Table 5: The internal consistency of the item total statistics for importance scale (continued)

Item Scale means if item Scale variance if item Corrected item total  Cronbach alpha if item
deleted deleted correlation deleted
Item 34 35.85 12.900 0.572 .895
Item 35 35.96 12.191 0.640 .890
Item 36 36.11 12.256 0.629 .891
Cronbach alpha .900
Equipment and facility management
Item 37 38.26 7.046 0.870 .898
Item 38 38.15 7.593 0.794 .906
Item 39 38.07 8.302 0.608 918
Item 40 38.30 6.755 0.690 917
Item 41 38.19 7.695 0.663 913
Iltem 42 38.15 7.746 0.710 .910
Iltem 43 38.30 7.524 0.614 917
Item 44 38.30 7.046 0.870 .898
Item 45 38.33 7.154 0.748 .907
Cronbach alpha .919

Staff management

Iltem 46 23.04 5.422 0.795 931
Item 47 22.96 5.114 0.812 .930
Item 48 22.85 5.746 0.690 .943
Iltem 49 22.93 5.225 0.914 917
Item 50 22.93 5.302 0.874 .922
Item 51 22.89 5.103 0.841 .925

Cronbach alpha .939

*Qverall Cronbach alpha (a) =.970

On the performance scale, the subscale scores for  respectively. The questionnaire’s Cronbach alpha remained
food service operational management, production and  consistent with a significant difference if an item was
distribution management, patient/customer service  deleted from the importance and importance scales,
management, equipment and facility management, and  demonstrating that the newly developed questionnaire
staff management were 0.907, 0.972, 0.933 and 0.914, has excellent internal reliability.

Table 6: The internal consistency of the item total statistics for performance scale

Item Scale means if item Scale variance if item Corrected item total Cronbach alpha if item
deleted deleted correlation deleted

Food service operational management

ltem 1 26.48 28.413 0.735 .895
ltem 2 26.33 27.077 0.766 .891
Iltem 3 27.00 27.462 0.458 .920
Iltem 4 26.74 27.969 0.473 915
ltem 5 26.41 26.789 0.816 .888
Iltem 6 26.44 27.179 0.834 .888
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Item Scale means if item Scale variance if item Corrected item total Cronbach alpha if item
deleted deleted correlation deleted
Item 7 26.33 26.385 0.804 .888
Item 8 26.33 26.538 0.784 .889
Iltem 9 26.15 27.516 0.718 .894
Cronbach alpha .907
Food production and distribution management
Item 10 56.96 153.268 0.802 .970
Item 11 56.85 153.285 0.827 .970
Item 12 56.78 150.333 0.919 .969
Item 13 56.74 147.661 0.861 .969
Item 14 56.67 153.077 0.828 .970
Iltem 15 56.67 149.231 0.872 .969
Item 16 56.70 149.370 0.912 .969
Item 17 56.96 154.575 0.607 .972
Item 18 56.81 149.849 0.845 .969
Item 19 57.00 154.385 0.704 971
Item 20 56.93 152.148 0.851 .969
Item 21 56.89 151.410 0.741 971
Item 22 57.04 153.575 0.639 .972
Item 23 56.74 146.969 0.892 .969
Item 24 56.81 147.772 0.860 .969
Item 25 56.89 147.564 0.842 .969
Item 26 57.30 153.293 0.656 .972
Item 27 57.04 150.575 0.778 .970
Cronbach alpha .972
Patient/ customer service management
Item 28 26.56 29.718 0.723 .926
Item 29 26.59 29.635 0.837 .920
Item 30 26.70 29.293 0.849 919
Item 31 26.67 29.000 0.876 917
Item 32 26.63 30.396 0.806 .922
Item 33 26.41 30.097 0.727 .926
Item 34 26.41 31.020 0.663 .930
Item 35 27.07 28.764 0.727 .927
Item 36 26.96 31.268 0.580 .935
Cronbach alpha .933
Equipment and facility management
Item 37 25.89 32.718 0.706 .903
Item 38 25.89 36.949 0.260 .933
Item 39 25.89 32.333 0.847 .895
Item 40 25.89 32.333 0.794 .898
Item 41 25.81 31.541 0.919 .890
Item 42 25.70 32.217 0.876 .894
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Table 6: The internal consistency of the item total statistics for performance scale (continued)

Item Scale means if item Scale variance if item Corrected item total Cronbach alpha if item
deleted deleted correlation deleted
Item 43 26.15 32.054 0.686 .905
Iltem 44 25.82 31.003 0.832 .894
Item 45 26.15 32.285 0.556 .918
Cronbach alpha 914
Staff management
Item 46 15.63 8.550 0.790 .847
Iltem 47 15.67 9.154 0.515 .882
Item 48 15.78 8.179 0.642 .865
Item 49 16.22 7.718 0.621 .873
Item 50 15.78 7.256 0.773 .842
Item 51 15.74 7.892 0.867 .830
Cronbach alpha .878

*QOverall Cronbach alpha (a) =.981

Discussion

This study aimed to develop avalid and reliable questionnaire
for measuring the performance of hospital food service
operations in Malaysia. This study described the items’
development process, translation, and validation of a newly
proposed “Hospital Food Service Quality Improvement
Questionnaire” (HFSQIQ). The TQM approach proposed by
Balasubramanian for basic measurement and continuous
improvement provided a framework for developing the
questionnaire domains (15). In addition, a literature search
on hospital food service quality improvement served as
a guide for developing the questionnaire’s items (18-
21). Some researchers from prior studies presented the
“Importance — performance analysis” (IPA) developed
by Martilla and James (33) to quantify quality attributes
based on two measurement scales: 1) their value to
operations (importance), and 2) their effectiveness of the
operations or management (performance) (18, 20, 21).
The development of the questionnaire items should start
with identifying significant elements of the management
of the food service operation from previous research in
the same or related areas. Various qualitative research
methods, such as focus groups, personal interviews,
and managerial discretion, are essential for identifying
potentially significant variables that might be overlooked.

This study utilised several approaches, including a literature
review, in-depth interviews, peer review, and expert panel
judgment, to identify the relevant topics or domains
and items for measuring the perceived importance and
performance of hospital food service management. The
first version of HFSQIQ, which included six domains with
61 items, was generated before the expert evaluation.
After expert review and content validation analysis, the
number of items in the second version of the HFSQIQ was
reduced to 57 while the six domains were maintained.

Item 10 was removed after discussion and agreement with
the supervisory team, despite its excellent validity, given
that the item was identified as not a crucial component of
the measurement scale. Additionally, since staff members
other than dietitians cannot evaluate performance in the
nutritional management domain and the questionnaire
must focus on food service management, the supervisory
teams opted to eliminate Items 51, 52, 54, 55, 56, and
57. However, Item 53 was suggested to be added to the
patient/customer service management domain for it is
pertinent. Finally, after face validity analysis, the third
version of the HFSQIQ was revised to five domains and
51 items.

Before the translation process, the first version of the
HFSQIQ underwent content validation, which included a
detailed evaluation of the items’ relevance and clarity, and
face validation after the translation process to evaluate
the understandability of the questionnaire by the target
users or population. The content validity index is easy to
use and understandable by providing detailed information
on the strengths and weaknesses of each item, leading to
the deletion and modification of items for a valid reason
(34). Face validity, on the other hand, focused more on the
design or structure of the questionnaire and its readability
by the targeted users (35). In this study, two different
indices were computed for content validation to determine
the percentage of items on the S-CVI/UA and S-CVI/Ave
by the experts. However, the findings revealed that the
average agreement among experts has a high content
validity level, although the experts’ universal agreement
ratings were less than 0.80 for all domains.

Questions were raised regarding the calculation of the
agreement indices and the possibility of inaccuracy.
Although the agreement indices are just one step in
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determining content validity, other factors should be
used as well to decide whether to reject or modify items
(34). Most scale developers employ the 0.80 criterion set
by Davis (36) as the minimum acceptable S-CVI value for
new instruments or questionnaires (27). For example,
Polit et al. (24) stated that even if the content validity of
the scale of the items was insufficient using the S-CVI/UA
approach (< 0.80), it is still sufficient to employ the S-CVI/
Ave approach (> 0.80). As an alternative to the content
validity index, the modified kappa index was utilised in this
study to verify the findings as it considers and incorporates
chance agreement. Including the CVI and a multi-rater
kappa coefficient in the content validation, as suggested
by Wynd et al. (37), is a significant supplement to the CVI
since the kappa coefficient offers information regarding
the degree of agreement that exceeds chance. Therefore,
high content and face validity index scores indicate that
the HFSQIQ was established appropriately and is reliable
for hospital food service operations in Malaysia.

The translation, adaptation, and validation method used
in this study aligned with a thorough and detailed set of
guidelines developed by Sousa and Rojjanasrirat (28) to
maintain the items’ original impact, style, and meaning
when they are translated from English into Malay. Since
these terminologies are more commonly used in English
than in Malay, more efforts were required to translate
some technical words. For example, a direct translation
for item 30, “providing various food choices for a patient
with normal diet”, from English to Malay, “menyediakan
pelbagai makanan untuk pesakit diet normal” was accurate.
However, based on review by the certified translator, the
translation was harmonised to “menyediakan pelbagai
pilihan makanan untuk pesakit dengan diet normal”.
Hence, the participation of professional translators
proficient in both the target and source languages is
required to ensure that the respondents appropriately
translated and understood the items.

One of the important components of test quality is
reliability. It involves either an examinee’s performance
on the test items or the consistency or reproducibility
of the results. Reliability is the consistent results of a
given measurement. When a measurement is considered
reliable if it consistently produces the same results under
the same conditions (32). Internal consistency reliability
was used in this study to evaluate the consistency of
results across the HFSQIQ items. Cronbach’s alpha is
the most common internal consistency statistic used to
identify the relationship between all test items (32). The
findings indicate that the HFSQIQ was evaluated among
27 respondents. Cronbach’s alpha for the five importance
and performance measurement scales subscales ranged
from 0.809 to 0.973. This result demonstrated that the
newly developed HFSQIQ could rely upon to evaluate
the performance of hospital food service operations in
Malaysia.
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Several limitations were identified during data collection
throughout this study. It was not feasible to collect face-
to-face data in hospitals due to the COVID-19 pandemic,
thus a web-based data collection method was applied in
this study. The responses were obtained through phone
interviews or virtual meetings using the Google Meet
platform. The questionnaires were distributed using the
Google Forms application. Although virtual meetings
have a few advantages, some technical concerns, such
as a sudden internet disruption or slowdown, may have
resulted in communication problems. To solve this
problem, separate virtual meetings were held with the
respondents who experienced issues with their phone or
internet connections. Another limitation is that the items
derived from research conducted in other countries may
not be relevant to Malaysian settings. Thus, the Delphi
technique study may be recommended for future research
in developing tools to evaluate hospital food service
performance. This could be achieved by soliciting the
opinions of experts to identify a consensus position and
present findings on a specific topic or set of questions
based on the knowledge and experience of experts in the
field (38). Finally, despite internal consistency reliability
being the most basic test used for newly developed
instruments, recommending additional reliability measures
of re-retest reliability would be beneficial for determining
the consistency of a set of parameters.

Conclusion

The results of this study demonstrate the high validity and
reliability of a newly developed questionnaire entitled the
HFSQIQ. HFSQIQ is a tool that can evaluate the importance
and performance of hospital food service aspects or
components for quality enhancement. Future research
should include a criterion validation study, as this would be
able to predict the outcome of another measure or domain
of the HFSQIQ. This questionnaire can also be used in other
businesses or industries that provide food services because
it is a straightforward and practical tool for identifying
food service-related components for continuous quality
improvement of food service operations.
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