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Abstract
Unhealthy food has become a concerning issue in the context of hospital cafeterias.
Cafeterias in hospitals have been value-added with healthy menu offerings and safe eating
practices to promote healthy eating to customers. Research in food service operation
precisely in hospital healthy cafeterias is abundant. However, the scope of the study, study
design and study setting varied. This paper aimed to present a systematic review of
hospital healthy cafeteria initiatives-based research within the context of consumer
behaviour. Published research between the year 2000 through 2020, conducted within the
hospital cafeteria was assessed. The main criteria of selection were the existence of a
comprehensive description of the instrument, questionnaire, or interviews used to gather
the relevant data. Initial 53 articles underwent careful evaluation independently to ensure
that they were empirical research carried out within the context of healthy cafeterias at
hospitals. As a result, 29 articles were reviewed. The scope of the study includes
consumer behaviour, the effect of promotion on sales in healthy cafeterias, management
and service personnel, the audit of the compliance of healthy cafeterias and the effects of
food category or nutrition labelling intervention. Quantitative research design has been
used in most research compared to qualitative and mixed methods and the subject of
studies involved hospital staff, visitors and food service managers. The findings of this
review implied that healthy cafeteria initiatives have been introduced in the hospital food
service. But more consumer behaviour research, continuous food service staff training,
strategic promotion and intervention programs for healthy menus, eating habits and
lifestyles could be implemented to make hospital healthy cafeterias successful.

1. Introduction
Globally, the prevalence of obesity as well as noncommunicable diseases (NCD) including diabetes and
hypertension continue to rise over the years due to
unhealthy eating practices (Burgoine et al., 2014;
Bennett et al., 2018; Jilcott Pitts et al., 2018). It is
commonly argued that individuals who would often
consume meals away are more suspectable of NCDs
(Sahud et al., 2006; Wu and Sturm 2014; Jackson et al.,
2016; Onufrak et al., 2019). As of 2016, it was reported
that an estimated 40.5 million (71%) of the 56.9 million
worldwide deaths were caused by NCDs of which 15.2
million (38%) were amongst individuals aged between
30 years and 70 years, and 23.6 million (58%) above the
age of 70 years (Bennett et al., 2018).
A more alarming fact is that the availability of
unhealthy food within the setting of hospital cafeterias
has also become an issue of concern (Lesser et al., 2012;
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Lederer et al., 2014; Harel et al., 2015). In several
western countries, hospital cafeterias were heavily
criticized by scholars for not upholding a positive image
of promoting healthy eating practices by selling
customers less healthy food as well as permitting fastfood franchises to operate inside the hospital premises
(Auer, 2006; Freedhoff and Stevenson, 2008; Lesser et
al., 2012; Bell et al., 2013; Harel et al., 2015).
In an attempt to encourage healthy eating which
would potentially lower the prevalence of NCD, the
healthy cafeteria initiative was launched and
implemented beginning with public hospitals before
being expanded into other institutions (Abdul Rais et al.,
2019; Abdul Rahman et al., 2020). The general aim of
this initiative is to foster healthy eating practices among
customers by limiting the options for comfort food whilst
offering wider varieties of healthier alternatives
especially fresh fruits and low-calorie snacks (Dawson et
eISSN: 2550-2166 / © 2022 The Authors.
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al., 2006; Bell et al., 2013; Donohoe Mather and
McGurk, 2014; LaCaille et al., 2016; Moran et al.,
2016). Various strategies including food labelling colour
coding, stealth marketing, pricing incentives, loyalty
programs and food shelf manipulations were imposed to
maximize and encourage better healthy food selections at
the cafeteria (van Kleef et al., 2012; Thorndike et al.,
2014; Lindeman et al., 2016; Patsch et al., 2016;
Thorndike et al., 2016; Chan et al., 2017).
To better understand the sustainability of the healthy
cafeteria initiative, scholars have done research
evaluating various elements. From the perspective of the
customers, studies would often focus on customers’
acceptance, satisfaction, and food purchase patterns.
Meanwhile, from the perspective of the cafeteria
operator, studies would highlight staff commitment, the
effectiveness of food labelling, and sales figures for
healthy food. A holistic understanding is indeed
important to ensure that healthy cafeteria initiatives fulfil
the long-term aim of producing a healthy society.
Therefore, this paper aimed to compile and review the
literature relating to the implementation of hospital
healthy cafeteria initiatives within the context of
consumer behaviour.
2. Methodology

2.1 Search parameters
A systematic literature search with electronic
databases was conducted for articles published from the
year 2000 through 2020. The main criteria of selection
were the existence of a comprehensive description of the
instrument, questionnaire, or interviews used to gather
the relevant data. Articles were searched inside Scopus
and manual search through Google Scholar using the
keywords of ‘hospital healthy cafeteria’ and ‘hospital
cafeteria satisfaction’. A total of 53 search results were
obtained. Each title, abstracts, and full text were
evaluated independently to ensure that they were within
the context of healthy cafeterias at hospitals. Articles that
are not within the context of being non-empirical were
excluded. Research involving questionnaires or
electronic assessment tools was given particular care to
assess the validity of the tools described in the articles.
Exploratory factor analysis, confirmatory factor analysis,
per cent agreement, kappa statistics, and intraclass
correlation coefficient or Cronbach’s a were particularly
looked for.
2.2 Setting
The relevant studies were conducted at healthcare
institutions in 6 different countries: United States (n =
19); Canada (n = 2); Netherlands (n = 1); Malaysia (n =
4); Nepal (n = 1); Australia (n = 2).
eISSN: 2550-2166

2.3 Sample size and population
Two types of samples were identified which are
human respondents and hospital cafeterias. Crosssectional quantitative studies would have a sample size
ranging from 321-602 human respondents. Longitudinal
intervention studies would have larger samples ranging
from 1003 to 5695 respondents. As for qualitative
studies, a smaller sample size was observed between 841. For studies relating to cafeteria scoring in terms of
sales and compliance with regulations, the number of
samples ranges from 14-39.
2.4 Data collection
Data relating to variables of interest in the context of
the hospital's healthy cafeteria were assessed using either
quantitative, qualitative and mixed methods. The
quantitative studies are administered either using
questionnaires or electronic assessment tools. Crosssectional studies would last between 2-7 months.
Meanwhile, the longitudinal studies would take up to 24
months to complete. Numbers and types of items differ
in each research depending on the variables measured
ranging from 9 to 57. Nine studies assessed the validity
and reliability of research instruments either through
Cronbach’s alpha, exploratory factor analysis,
confirmatory factor analysis, per cent agreement, kappa
statistics, and intraclass correlation coefficient. The
qualitative studies were accomplished through interviews
or focus groups conducted by at least 2 people which
usually last between 45 mins to 2 hrs. To ensure the
accuracy of the information, some interviews were even
recorded.
3. Results
A total of fifty-three search results were obtained
through Scopus and another three were obtained through
Google Scholar using the mentioned keywords. Any
similar articles that appeared with the Google Scholar
search or irrelevant articles were ignored. Upon
reviewing the content of each article, a total of 24 were
excluded due to them being conceptual papers, case
studies, and not being related to the healthy cafeteria at
hospitals. The remaining 29 papers are compiled in
Table 1.
3.1 Aims of the studies reviewed

A total of twenty-nine studies published from 2000
to 2020 are reviewed to determine the current research
regarding hospital healthy cafeterias which look into the
perspectives of consumer behaviour, the effect of
promotion on sales in the healthy cafeteria, the attitude
of service personnel, auditing the compliance of healthy
cafeterias and effects of food category or nutrition
© 2022 The Authors. Published by Rynnye Lyan Resources
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Convenience
sampling of
366 customers
consisting of
hospital staff
and visitors.
321
respondents.

4 public
hospital
cafeterias in
Sabah,
Malaysia.

3 public
hospitals
(Sabah,
Malaysia).

To evaluate
customers’
nutrition
knowledge and
perception of the
healthy cafeteria.

Determine
customer
satisfaction level
and to identify
the difference
between
demographic
profiles.

Azizan et
al. (2016)

Rafidzah et
al. (2020)

570 customers
consisting of
hospital staff
and visitors.

11 public
hospital
cafeterias in
Selangor and
Putrajaya,
Malaysia.

To confirm the
causal
relationship
between healthy
cafeteria
attributes and
post-purchase
behaviour.

Abdul Rais
et al.
(2019)

Sample size
570 customers
consisting of
hospital staff
and visitors.

Setting
11 public
hospital
cafeterias in
Selangor and
Putrajaya,
Malaysia.

Aims
To explore
customers’
overall
acceptance of
dining at the
hospital's healthy
cafeteria.

Authors
Abdul
Rahman et
al. (2020)

Not evaluated.

Structured questionnaires
evaluating:
General nutrition
knowledge.
Perception towards the
healthy cafeteria.
Practice of use of nutritional
24 Item questionnaire
evaluating food quality,
service quality and pricing .

Cross-sectional survey
was administered
amongst first-timers and
regular customers of the
cafeteria.

Cross-sectional survey
at onsite hospital
cafeteria.

Not evaluated.

Confirmatory
factor analysis
(CFA) and
Cronbach Alpha.

Validity
Exploratory factor
analysis (EFA)
and Cronbach
Alpha.

Semi-structured
questionnaires consisting of
57 items.

Instruments
Semi-structured
questionnaires consisting of
57 items and optional 4
opened ended questions.

Cross-sectional onsite
survey was administered
over course of 2 months.

Data collection method
Cross-sectional onsite
survey was administered
over course of 2 months.

•

•

•

•

•

•

•

•

Customers were most happy
with various healthy menu
items offered, presence of
physical facilities, the price is
cheaper than nearby food
establishments.
Only price has a significant the
difference with various
demographic factors.

Results
Overall acceptance was at an
average level.
The strongest factor influencing
repurchase decision, highest
value, most satisfying, and
potential of commercializing
the healthy cafeteria concept
were discussed qualitatively.
Customers’ perceived value
recorded weak moderating
effect.
Eating behaviour and
satisfaction significantly
mediate the effect on the causal
relationship between healthy
cafeteria attributes and postpurchase behaviour.
Nutrition knowledge of
customers is at a good level.
Customers are favourable
healthy cafeterias using low-fat
milk in gravied food.
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Bell et al.
(2013)

Kimathi et
al. (2009)

Evaluate
perceptions towards
the healthy food
availability,
healthy food
labelling offered in
health care facilities
in accordance to the
launch of the
Healthier Choice
Program.

Determine
customer
satisfaction, healthy
food station
offered; to
document the
financial
contribution.

5 health-service
operated food
outlets
90 vending
machines in health
care facilities in the
Hunter New
England, new south
Wales, (Australia).

University medical
center,
United States.

168 parents,
17 food
outlets.

655 staff and
students

Telephone interviews
and pen and paper
Surveys.
Pre and post crosssectional audits of
vending machines and
outlets.

Questionnaire
distributed via e-mail to
a random sample of staff
and students.

Mixed method:
Pen and paper
questionnaire, phone
conversation and
observation at food
outlets and vending
machines .

24-item questionnaire

Instruments
The questionnaire
booklet consisted of nine
closed-ended and five
open-ended questions.

Not
evaluated.

Validate by
previous
researchers
(Resnick et
al., 1999).

Validity
Not
evaluated.

•

•

•

•

•

•

Results
Almost 70% visited the
cafeteria at least once a week,
purchased one to five meals
within a week and were well
aware of the Eat Smart
program.
Perceived benefits of Eat
Smart include improved
awareness, about healthy
eating, the convenience of
having healthy food options,
and increased energy intake.
Purchased from the healthful
options station recorded a
good level of satisfaction
based on:
i. the healthfulness of entrées
ii. food presentation
iii. food quality
iv. overall quality of the
cafeteria
v. length of the line
vi. food choices
However, sales at the healthy
food station were lower
compared to the comfort food
station.
Parents and managers believed
that appropriate labels on
healthy choices should be
made visible, all health service
food outlets should provide
mostly healthy items.
Minimum availability and
labelling of healthy food
options were poor in spite of
the support of parents.
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Authors
Aims
Setting
Sample size
Data collection method
Dawson et
Assess purchase
St Peter’s Hospital, 504 hospital
Dillman's Tailored
al. (2006)
patterns at the
Ontario (Canada).
staff.
Design
hospital cafeteria,
Method.
attitude changes,
and eating
behaviour changes
after the Eat Smart
program
implementation.
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Setting
Dhulikhel HospitalKathmandu
University
Hospital, (Nepal).

University hospital
cafeteria.

Penrose Hospital
(PH)
and St. Francis
Medical Center
(United States).

Kaiser Permanente
San Francisco
Medical Center
(United States).

Aims
Exploring staffs
perceptions,
enablers and
barriers to healthy
eating in a hospital
cafeteria.

Investigated the
financial impact of
menu labelling.

Evaluate food sales
and profit based on
health promotion
and price
intervention.

Role of nutrient
food labels as a cost
-effective way to
boost purchases of
healthy entrées.

Authors
Tamrakar
et al.
(2020)

Chu et al.
(2014)

Patsch et
al. (2016)

Sato et al.
(2013)

Not
evaluated.

Not
evaluated.

Sales records of burgers
and salads were collected
before and after the
intervention.

Sales record of regular
menu items pre and postintervention
Sales record of healthy
pick items pre and postintervention.

2 phase intervention
involves before and after
implementation of
marketing and pricing
components.

Pre-intervention sales
were recorded within 4
weeks from mid-June
2010. Post-intervention
sales were recorded
within 4 weeks from
mid-June 2010.

32 select food
items.

Not
evaluated.

Sales record of selected
food items preintervention and postintervention.

Sales and revenue data
were collected through a
quasi-experimental
approach.

Validity
Not
evaluated.

Instruments
Focus groups discussion
with 4 different
respondent categories:
(a) support staff, (b)
management staff, (c).
health personnel working
on 8- hour shifts, and (d)
health personnel who
work during normal
office hours.

Data collection method
Exploratory qualitative
study.

2 hospital
cafeterias.

17 selected
food items.

Sample size
33 hospital
staff for focus
group
discussion
6 canteen
workers
3 managers.

•

•

•

•

•

•

Mean sales for Health Pick
increased as compared to
Regular Menu sales which
record a decrease.

The average weekly burger
sales increased 13-fold.
Salad sales increase
significantly at only one
hospital.

Sales, revenue, or gross profit
were not significantly
impacted by menu labelling.

Results
Main factors for promoting
healthy eating were identified
as the affordability of healthy
food options, and commitment
from cafeteria operators,
administration and the level.
Most commonly reported
barriers were the scarcity of
healthy food options, healthy
foods being expensive, and
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17 cafeteria
managers.

25
interviewees
ranging from
the hospital’s
chief executive
office vice
presidents all
the way to the
food handlers.

17 hospital
cafeterias in Ney
York City (United
States).

St. Luke’s Hospital
in Duluth,
Minnesota
(United States)

Assess cafeteria
knowledge, practices,
and attitudes towards
nutrition-related topics.

Examine
the processes involved
in the selection,
purchases and pricing
of healthy food within a
hospital cafeteria setup
and factors facilitate
and/or hinder these
processes.

Lederer et
al. (2014)

Dauner et
al. (2011)

162 preintervention
233 postintervention.

Massachusetts
General
Hospital
(United States).

Determine the effect of
labels. Evaluate
customers' awareness
and purchases based on
healthy food labels.

Sonnenberg
et al.
(2013)

Sample size
Longitudinal
cohort of 2285
hospital
Employees.

Setting
Massachusetts
General
Hospital
(United States).

Aims
Assess the effectiveness
of 3-color food
labelling and choice
architecture cafeteria
intervention.

Authors
Thorndike
et al.
(2014)

Qualitative:
Semi-structured
interviews
Voice recording is used
for the accuracy of
information

A trained interviewer
conducted the interview
in 2 hrs with the
assistance of a notetaker.

Not
evaluated

Not
evaluated.

A survey tool that
included 22 items
relating to manager
characteristics; hospital
cafeteria practices, menu
planning; cooking
methods; nutrition
standards and policies.

On-site survey
administered within 7
months.

Validity
Not
evaluated.

Not
evaluated.

Instruments
Changes in 12- and 24month sales were
compared during the 12th
and 24th month
by the employee cohort.

Customers were
interviewed at each
cashier upon purchasing
food.
Cashier programmed to
identify types of items
purchase.

Customers were
surveyed before and
after the implementation
of the 3-colour food
labelling for 2 months.

Data collection method
Sales of food collected
before and after
intervention traffic light
food labelling for 2
years.

•

•

•

•

•
•
•

•

Institutional strength must be
capitalized on so that the
incorporation of nutritious and
sustainable food could be made
possible.

More than two third had
completed training in nutrition
and only practice correctly in
some aspects of nutrition.
Small demand for healthy
foods and lack of support from
the customer was perceived as
the biggest challenge in
making healthy changes to the

Respondents would have a
high tendency to purchase
healthier choices if they notice
the labels on display.

Results
Sales of red labelled items fell
to 4% at baseline.
Green sales increased 5%.
Red beverages decreased 9%.
Green beverages increased 8
%.
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Hospital cafeterias
in North Carolina
(United States).

Evaluating barriers and
facilitators for
sustaining financial
success in healthy food
operations.

Assess the usefulness of
food purchases at
worksites in improving
employees’ dietary
quality and
cardiometabolic health
of workers.

Jilcott Pitts
et al.
(2018)

McCurley
et al.
(2019)

Massachusetts
General Hospital
(United States).

Setting
4 federal
government
worksites and 5
hospitals
(United States).

Aims
Evaluating barriers and
potential facilitators in
implementing healthy
foodservice
regulation at worksites
and hospital cafeterias.

Authors
Jilcott Pitts
et al.
(2016)

602 hospital
employees.

8 hospital food
service
directors.

Sample size
Purposive
sample. 9
foodservice
managers.

Online survey consisting
of items relating to
medical history,
medication use,
and health behaviours.

Qualtrics survey about
characteristics of their
hospital food service
operation.
One-hour semi-structured
interview.

Qualitative method via
an interview over the
course of 2 months.

Survey and health
assessment administer
over the course of 2
years.

Instruments
Structure survey via
Qualtrics Telephone. An
external company
recorded and transcribed
it verbatim.

Data collection method
90-minute-long
interview.

Not
evaluated.

Not
evaluated.

Validity
Not
evaluated.

•

•

•

•

•

•

•

•

Higher Healthy Eating Index
scores were associated with
lower obesity prevalence and
healthier purchases made.

Two overarching themes were
discussed:
the demand for healthy food
versus actual sales of healthy
foods.
the production of healthy food
versus the actual supply of
healthy foods.

Results
Support from top management,
adequate
Vendor options and having
dietitians’ assistance were
perceived as facilitators.
Small options of vendors,
complaints from customers and
external expertise for menu
labelling were perceived as
barriers.
Denoting healthier options,
social media marketing and
shelf manipulation of healthier
options are the most frequently
used behavioural design
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Setting
6 satellite clinics
and 1 main hospital
(United States).

Hospitals
implementing the
LiVe Well Plate
versus Hospital not
implementing
(United States).

2 hospitals
(Australia).

Acute-care
hospitals
(California, United
States).

Aims
Examine the
effectiveness of an
obesity prevention
intervention at
worksites.

Evaluate the nutrition
environments of
hospitals
within a health care
system; the influence of
the LiVe Well Plate
health initiative on the
nutrition
environment.

Conduct baseline food
environment audits and
for comparison with the
revised nutritional
Guidelines.

Evaluate the state of
consumer nutrition
environments.

Authors
LaCaille et
al. (2016)

Derrick et
al. (2015)

Tsai et al.
(2018)

Winston et
al. (2013a)

Convenience
sampling of 39
hospitals.

14
fixed food
outlets and 70
vending.

A convenience
sample of 21
hospitals .

Sample size
500 hospital
staff.

Cross-sectional,
descriptive survey.

Cross-sectional
assessment conducted
for 1 month.

Cross-sectional
observational study.

Data collection method
Quasi-experimental
control group for 1 year.

Hospital Nutrition
Environment Scan
survey.

Paper-based audit tool
evaluating: product
availability, product
placement, ‘promotional’
pricing and advertising of
foods and beverages.

Usage of Hospital
Nutrition Environment
Scan (HNES) for
scoring.

Instruments
Anthropometric
measures.
Questionnaire items
related to:
Dietary intake; Physical
activity; Knowledge;
Perceptions of support;
Perceived co-worker
support; Information;
Reactions to Go!; Weight
and health history .

Validate
by
previous
researcher
s (Roy et
al., 2016;
Kelly et
al., 2012).
Validated
in another
study
(Winston
et al.
2013b).

T-tests
and
analysis of
variance.

Validity
Cronbach
alpha.

•

•

•

•

•

•

•

Hospitals achieved only 29%
for their cafeteria, 33% for
vending machine, and less than
1% for gift shops.

Results
Neither group showed no
significant increases in weight,
BMI, or waist was observed in
all groups.
The intervention group showed
a modest increase in physical
activity and a drop in fruit,
vegetable servings and fibre
intake was observed in the
intervention group.
They also reported significant
increases in knowledge,
information, perceptions of
employer commitment, and
health discussions with peers.
Hospitals recorded 35.3+- 13.7
(range = 7 to 63) points of 86
total possible points.
Higher mean nutrition
composite scores were
observed in health initiative
hospitals compared to those
hospitals that are not part of
the health initiative. (49.2 vs
29.7; P<0.001).
Substantial improvements were
observed in meeting nutrition
guidelines namely, availability,
placement, and promotion.
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Setting
Acute-care
hospitals
(California, United
States).

Massachusetts
General Hospital
(United States).

Massachusetts
General
Hospital
(United States)

Aims
Evaluated the interrater reliability of The
Hospital Nutrition
Environment
Scan (HNES).

Evaluate the
effectiveness of a twophase point-of-purchase
intervention in
improving food choices
between demographic
groups.

Determine the effects of
social norm feedback
and financial incentives
toward employees'
healthy food choices
selection.

Authors
Winston et
al. (2013b)

Levy et al.
(2012)

Thorndike
et al.
(2016)

Randomized
controlled trial
of 2672
employees

4642
employees

Sample size
Convenience
sampling of 39
hospitals.

Participants were
categorized into 3
groups:
• Monthly letter with
social norm
feedback about
healthy food
purchases,
comparing
employees to “all”
and to “healthiest”
customers
• Monthly letter with
social norm
feedback plus a
small financial
incentive for
increasing green
purchases
• No contact.

A two-phase point-ofpurchase intervention
involving colour coding
labelling and choice
architecture.

Data collection method
Data were collected
from hospitals for 2
months by 2 trained
ratters.

Not
evaluated

Not
evaluated

Cashier programmed to
link to employee meal
payment cards to identify
types of items purchase.

A change in the
proportion of greenlabelled purchases at the
end of the 3-month
intervention was
observed

Validity
Percent
agreement
, intraclass
correlation
coefficient
and kappa
statistics.

Instruments
Hospital Nutrition
Environment Scan
survey.

•

•

•

•

Results
Results based on percent
agreement, kappa statistics
rand intraclass correlation
coefficient indicates the
Hospital Nutrition
Environment Scan is reliable to
evaluate current consumer
nutrition environments.
Latino and black employees
purchased a higher percentage
of red label items at baseline
and a lower percentage of
green.
Upon labelling the trend show
a reverse pattern with more
green selection as opposed to
red.
The percentage increase in
green-labelled purchases was
larger in the feedbackincentive arm compared to the
control group.
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6 non-profit owned
hospital cafeterias
(United States).

1 intervention
cafeteria
1 control cafeteria
Ottawa Hospital
(Canada).

Examine the impact of
displaying
comprehensive nutrition
information at the point of sale
on
consumer noticing, the
perceived influence of the
information on food choices,
nutritional content of food
ordered and consumed.
Examines patron perception on
cafeteria calorie labelling
program.
Examines rigorous information
on purchases pattern changes

Vanderlee
and
Hammond
(2014)

Webb et
al. (2011)

158
undergraduate
students.

University lab and
hospital staff
canteen,
(Netherlands).

Examine the
effects and interplay between
shelf arrangement and
assortment structure on
consumer choices for healthy
and
unhealthy snack products.

van Kleef
et al.
(2012)

554
respondents

1003
respondents.

Sample size
Longitudinal
cohort of 5695
employees.

Setting
Massachusetts
General
Hospital
(United States).

Aims
Role of eating program
implementation in reducing
calories purchased by hospital
employees.

Authors
Thorndike
et al.
(2019)

Questions relating
to:
Menu label impact;
Health and
nutrition
behaviours;
nutrition
information
support on menus.
Exiting lunch hour
patrons completed
A survey relating
to attitudes,
awareness, and
usage of posted
calorie information
and demographic
details.

12-week pilot program of
calorie labelling of menu
choices.

Brief survey
to evaluate
participants’
assortment and
their choice.

Instruments
Sales data linked to
employee IDs were
used to track
purchases.
Cafeteria sales
database updated to
include calorie
information.

Exit survey administered
over the course of 5
weeks.

Two-factor experimental
design manipulating shelf
arrangement of snack
offerings in
confine environment and
a natural environment.

Data collection method
Information on food
purchased was collected
through employee ID
cards before and after the
implementation.

Not
evaluated.

Not
evaluated

Cronbach
Alpha.

Validity
Not
evaluated

•

•

•

•

•

•

•

•

More respondents noticed calorie
information at poster plus menu
board sites than at poster-only sites.
The majority of patrons supported
the provision of calorie information.
A significant increase in purchases
of lower calorie, side dishes and
snacks at the menu board site were
observed.

Patrons at the intervention site use
nutrition information to guide their
food purchase and recorded
significantly low energy, sodium,
saturated fat and total fat intake than
patrons at the control site.

Both lab and field studies showed a
higher probability of healthy snack
choices when more than two-thirds
of the assortment consisted of
healthy snacks compared to
conditions with a quarter of healthy
snack assortments.
No significant differences were
observed regarding shelf display
location of a healthy snack.

Results
Red-labelled items, decreasing 42
kcal per transaction.
Green-labelled items increased by 6
kcal per transaction.
Yellow-labelled items remain
unchanged.
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labelling intervention. Within these varied scopes, the
setting of the study, variables measured, and the outcome
of the study are examined.
Based on the reviews, eight (8) studies are related to
consumer behaviour, and aimed to assess customers'
perception, acceptance, satisfaction and purchase
intention. Six (6) of the studies applied quantitative data
collection methods, while another two (2) studies applied
qualitative and mixed methods respectively. The subjects
of studies involved staff and visitors (for 4 studies), one
(1) study carried out research among staff and café
operators, two (2) studies were conducted among
restaurants’ staff, and one (1) study involved parents and
food service managers.
A total of nine studies related to sales performance
and management of hospital cafeterias were included in
the review. A total of five studies evaluated the effect of
promotion materials and food labelling on sales figures
at healthy cafeterias. Whilst four studies focused on
management practices mainly assessing how staff
perceived healthy cafeteria implementation and barriers
that need to be overcome.

2012). Strong administrative commitment and policies to
offer subsidies for healthier food options may be
implemented to encourage purchases and consumption
(Kahn-Marshall and Gallant, 2012; An, 2013). However,
it should be cautioned that such strategies would be
challenging to implement especially for cafeterias that
are profit-oriented in both public and private hospitals
(Pridgeon and Whitehead 2013). These cafeteria
operators usually operate in urban hospitals are able to
offer choices of local and international menu items
compared to those operating in rural areas that tend to
focus on local dishes based on ingredient availability. As
contended by Abdul Rais et al. (2019), re-patronization
at a healthy cafeteria can only be achieved through the
moderation of perceived value as well as the mediation
of eating behaviour and satisfaction. Meanwhile,
Kimathi et al. (2009) argued that a high satisfaction or
acceptance rate does not always guarantee repatronization (Adebanjo, 2001) as their studies found
that sales figures of healthy food were much lower
compared to sales of comfort food.

4. Discussion

Chu et al. (2014) contended that menu labelling
does not significantly hamper sales and revenue thus
relieving concerns about the adverse effect of menu
labelling on food sales at the hospital cafeteria. However,
other studies relating to the sales performance of hospital
healthy cafeterias reported that the intervention of colour
labelling, nutrient labelling, health promotion and price
intervention can indeed increase sales purchase of
healthy food (Sato et al., 2013; Sonnenberg et al., 2013;
Thorndike et al., 2014; Patsch et al., 2016). Sales figures
of selected healthy food can increase as much as 8%
through the appropriate intervention means. The findings
are in line with the advocation of Chan et al. (2017) that
price discounts can contribute about 5% to a sales
increase of healthy food. However, to maximize sales,
the authors suggested adapting reward points that can
boost sales as high as 28%.

Consumer behaviour related studies involving a
consumer who directly dine at hospital cafeterias have
reported from average (Abdul Rahman et al., 2020) to
good level of acceptance and satisfaction (Dawson et al.,
2006; Kimathi et al., 2009; Rafidzah et al., 2020) and
positive perceptions (Azizan et al., 2016). A similar
positive perception was also observed amongst parents
and foodservice managers despite the low availability
and labelling of healthy food options (Bell et al., 2013).
Focus group interviews amongst customers highlighted
that affordability as well as commitment from cafeteria
operators as major factors in effectively fostering healthy
eating at the hospital cafeteria (Tamrakar et al., 2020).
The affordability of healthy food alternatives has also
been seen to be an issue concern, especially in
developing nations (Cox et al., 1998; Muhihi et al.,

A number of studies have also taken the route of
evaluating the hospital's healthy cafeteria initiatives
purely from the operator's point of view. As highlighted
by Lederer et al. (2014), some cafeteria managers
perceived that lack of demand for healthy foods was the
main limitation in making healthy changes to hospital
cafeterias. On-going training is essential for
improvements to the food environment at the hospital
cafeteria, especially for those staff who may lack the
knowledge and experience in nutrition. Managers also
tend to express inadequate selections from vendors,
customer complaints negative responses by staff,
difficulties with marketing changes internally and
externally as well as additional expertise required for
menu labelling as potential barriers that need to be

Research focusing on the dietary quality and health
in hospital cafeterias was also included in the review.
These include two studies aimed to evaluate dietary
quality and health of healthcare staff eating at the
cafeteria, using multiple tools to gather data for
assessment. On the other hand, four (4) studies that audit
the compliance of healthy cafeterias, used traditional pen
and paper as well as electronic scoring instruments. The
majority of studies (6 studies) evaluate the effects of
food category or nutrition labelling intervention on
healthcare workers' purchase patterns as well as changes
in calorie intake.
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Individual eating behaviours are increasingly
acknowledged to be influenced by major food
environment
characteristics.
Essentially,
health
institutions need to be consistent in creating healthy food
environments that fulfil healthy dietary guidelines.
Several studies assessing the effectiveness of hospitals’
consumer food environment have been conducted in the
United States (Winston et al., 2013a; Derrick et al.,
2015) and Australian healthcare settings (Tsai et al.,
2018). Psychometrically tested tools used were the
Hospital Nutrition Environment Scan for Cafeterias,
Vending Machines, and Gift Shops (HNES) (Winston et
al., 2013b) and paper-based audit tools designed to
evaluate the key food environment guidelines (Tsai et
al., 2018). Findings from these studies highlighted that
the average consumer nutrition environment of the
participating hospitals was found to be less supportive of
healthful eating, thus warranting nutrition-improvement
interventions (Winston et al., 2013a; Derrick et al., 2015;
Tsai et al., 2018). Indeed, the influence of healthy
hospital initiatives in improving the nutrition
environments within hospital cafeterias was evident. The
cafeterias in health initiative hospitals that posted
calories on the menu and labelling “healthy” foods were
reported to have recorded far greater mean nutrition
composite scores compared with hospitals that are not
part of the health initiative (Derrick et al., 2015). Other
empirical evidence also pointed to the importance of
creating good consumer nutrition using a point-ofpurchase intervention that could deliver a large impact
on consumers' food choices (Webb et al., 2011; Levy et
al., 2012; Van Kleef et al., 2012; Vanderlee and
Hammond, 2014; Thorndike et al., 2016). Continuous
and objective audits assessing the nutrition environments
of hospital settings are therefore vital to eliminate selfreport bias and to ensure the success of compliance with
government policies relating to healthy food and
beverages considering the health facilities as public
sector institutions that should serve as a good benchmark
in exposing consumers to proper healthy food
environments.
Healthy eating interventions at workplaces are
eISSN: 2550-2166

reported to have the potential in improving dietary
intake, hamper weight gain, and improve employees’
health, thus trimming substantial healthcare costs of
obesity-related illness the employers. A longitudinal
study by (Thorndike et al., 2019) from 11 large urban
hospitals in the US showed that the cafeteria healthy
eating program that utilizes traffic light labels and choice
architecture resulted in a sustained decrease in calories
purchased, documenting a 6.2% decrease in calories per
transaction over 2 years. Using a dynamic model of
weight change, the employees who were frequent
purchasers were estimated to lose weight up to 2 kg over
3 years after the implementation of the program,
assuming that compensatory changes in diet or physical
activity did not take place. In contrast, a 12-month multicomponent obesity prevention program based on a social
-ecological framework involving employees from a midsize healthcare system in the US has shown no effects in
hampering weight gain (Lacaille et al., 2016). Several
other studies that used similar ecological approaches
have also reported mixed findings, recording very small
to no success in weight gain prevention (Pratt et al.,
2007; French et al., 2010; Goetzel et al., 2010; Lemon et
al., 2010; Linde et al., 2012; Williams et al., 2014)
Although the beneficial effects seen in weight
changes were substandard, significant positive impacts
on the other health behaviours such as greater increases
in walking activity, nutritional knowledge, peer health
discussions and positive attitudes were apparent (Lacaille
et al., 2016). It was suggested that implementing lowintensity physical activity such as walking and stair
climbing may be easily intergraded into the worksite
environment compared to utilizing far more complex
behaviours of changing dietary habits and involving
more vigorous exercise (Lacaille et al., 2016). Of note,
the overall diet quality and cardiometabolic risk of an
American hospital’s employees (n = 602) were improved
following a worksite healthy eating intervention using
traffic-light food labelling (McCurley et al., 2019).
Given the high proportion of poor dietary quality foods
commonly obtained at work (Onufrak et al., 2019),
improvements to the diet quality were particularly
instrumental for it is known to lower the risk of major
chronic disease, regardless of weight change (SotosPrieto et al., 2017). These findings showed that
incorporating simple behavioural nudges in the worksite
food environment such as choice architecture and food
labelling could provide more excess towards healthier
choices, hence improving employees’ overall diet and
health.
5. Conclusion
This review has looked at the 29 studies in the
© 2022 The Authors. Published by Rynnye Lyan Resources
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overcome (Dauner et al., 2011; Jilcott Pitts et al., 2016).
In order to financially sustain a hospital healthy
cafeteria, Jilcott Pitts et al. (2018) posed that the best
practices for boosting sales of healthy food include
evaluating well-received new dishes, shortlisting popular
healthy food recipes through point of sale (POS) and
nutrition analysis software, launch tastier healthy food
options, higher food costs for the new healthier menu can
be offset by adjusting the price point of other offerings,
realign employee and customer discounts to favour
healthier food choices.
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hospital healthy cafeterias researched on consumer
behaviour, management and health concerns among
various subjects using different methods, globally.
Consumers perceived a healthy cafeteria positively
although the healthy menu is not the reason for repatronage because healthy menus are more costly than
normal menus. Despite that, it is evident that
supplementing a healthy menu may increase sales in
healthy cafeterias provided that price discounts and
reward-point systems were made available. Healthy
cafeteria management may also need to increase the
promotion of healthy menus to increase their demand
and at the same time invest more in training the staff for
better comprehension of the concept of healthy menus in
order to prepare them. Healthy eating intervention
programs together with the promotion of healthy
lifestyles at work were found to be successful in the
healthcare premise. Thus, consumer behaviour must be
well understood, staff of foodservice premises must be
well trained and the promotion and intervention program
of healthy menus, eating habits and lifestyles must be
regularly implemented in order to improve the health
status of both consumers and healthcare workers.
Acknowledgement
The authors would like to thank Universiti Malaysia
Terengganu for providing funding through the TAPE-RG
grant number 55289. This review paper is intended to be
a preliminary publication for research focusing on
understanding the perceived benefits of hospital healthy
cafeteria customers.
References
Abdul Rahman, A.R., Zahari, M.S.M. and Tamby Chik,
C. (2020) Kafeteria Sihat initiative in Malaysian
public hospitals: Do customers accept it? Journal of
Foodservice Business Research, 23(1), 57-77.
https://doi.org/10.1080/15378020.2019.1679064
Abdul Rais, A.R., Zahari, M.S.M., Chik, C.T. and
Hanafiah, M.H. (2019) Re-patronization at hospital
healthy cafeterias: what does it take for the
occurrence? British Food Journal, 121(8), 17631781. https://doi.org/10.1108/BFJ-01-2019-0044
Adebanjo, D. (2001). Understanding customer
satisfaction – a UK food industry case study. British
Food
Journal,
103(1),
36-45.
https://
doi.org/10.1108/00070700110382984

An, R. (2013). Effectiveness of subsidies in promoting
healthy food purchases and consumption: a review of
field experiments. Public Health Nutrition, 16(7),
1215-1228.
https://doi.org/10.1017/
S1368980013002024
eISSN: 2550-2166

Auer, H. (2006). Fast food franchises redefine hospital
food. McClatchy - Tribune Business News
Azizan, A.A., Sapawi, D.K.A. and Kuan, C.Y. (2016).
Nutrition Knowledge and Customers Perception
Towards Kafeteria Sihat Program In Kota Kinabalu
Public Healthcare Foodservice. Journal for
Sustainable Tourism Development, 5(1), 1-12.
Bell, C., Pond, N., Davies, L., Francis, J.L., Campbell, E.
and Wiggers, J. (2013). Healthier choices in an
Australian health service: a pre-post audit of an
intervention to improve the nutritional value of foods
and drinks in vending machines and food outlets.
BioMed Central Health Services Research, 13(492),
1-7. https://doi.org/10.1186/1472-6963-13-492
Bennett, J.E., Stevens, G.A., Mathers, C.D., Bonita, R.,
Rehm, J., Kruk, M.E., Riley, L.M., Dain, K.,
Kengne, A.P., Chalkidou, K., Beagley, J., Kishore,
S.P., Chen, W., Saxena, S., Bettcher, D.W., Grove,
J.T., Beaglehole, R. and Ezzati, M. (2018). NCD
Countdown 2030: worldwide trends in noncommunicable disease mortality and progress
towards Sustainable Development Goal target 3.4.
The Lancet, 392(10152), 1072-1088. https://
doi.org/10.1016/S0140-6736(18)31992-5
Burgoine, T., Forouhi, N.G., Griffin, S.J., Wareham, N.J.
and Monsivais, P. (2014). Associations between
exposure to takeaway food outlets, takeaway food
consumption, and body weight in Cambridgeshire,
UK: population based, Cross-sectional study. British
Medical Journal, 348(2014), 1-10. https://
doi.org/10.1136/bmj.g1464
Chan, E.K., Kwortnik, R. and Wansink, B. (2017).
McHealthy How Marketing Incentives Influence
Healthy Food Choices. Cornell Hospitality
Quarterly,
58(1),
6-22.
https://
doi.org/10.1177/1938965516668403
Chu, Y.H., Jones, S.J., Frongillo, E.A., DiPietro, R.B.
and Thrasher, J.F. (2014). Investigating the Impact
of Menu Labeling on Revenue and Profit in a
Foodservice Operation. Journal of Foodservice
Business Research, 17(3), 215-227. https://
doi.org/10.1080/15378020.2014.926739
Cox, D. N., Anderson, A. S., Reynolds, J., McKellar, S.,
Lean, M.E. and Mela, D. J. (1998). Take Five, a
nutrition education intervention to increase fruit and
vegetable intakes: impact on consumer choice and
nutrient intakes. British Journal of Nutrition, 80(2),
123-131.
https://doi.org/10.1017/
S0007114598001020
Dauner, K.N., Lacaille, L.J., Schultz, J.F., Harvie, J.,
Klingner, J., Lacaille, R. and Branovan, M. (2011).
Implementing Healthy and Sustainable Food
Practices in a Hospital Cafeteria: A Qualitative Look
© 2022 The Authors. Published by Rynnye Lyan Resources

Abdul Rais et al. / Food Research 6 (5) (2022) 183 - 198

Dawson, J., Dwyer, J.J., Evers, S. and Sheeshka, J.
(2006). Eat smart! Workplace cafeteria program
evaluation of the nutrition component. Canadian
Journal of Dietetic Practice and Research, 67(2), 85
-90. https://doi.org/10.3148/67.2.2006.85
Derrick, J.W., Bellini, S.G. and Spelman, J. (2015).
Using the Hospital Nutrition Environment Scan to
Evaluate Health Initiative in Hospital Cafeterias.
Journal of the Academy of Nutrition and Dietetics,
115(11),
1855-1860.
https://doi.org/10.1016/
j.jand.2015.06.378
Freedhoff, Y. and Stevenson, R. (2008) Frying up
hospital cafeteria food, Canadian Medical
Association Journal, 179(3), 213-214. https://
doi.org/10.1503/cmaj.080975
Goetzel, R.Z., Roemer, E.C., Pei, X., Short, M.E.,
Tabrizi, M.J., Wilson, M.G., Dejoy, D.M., Craun,
B.A., Tully, K.J., White, J.M. and Baase, C.M.
(2010). Second-year results of an obesity prevention
program at the Dow Chemical Company. Journal of
Occupational and Environmental Medicine, 52(3),
291–302.
https://doi.org/10.1097/
JOM.0b013e3181d46f0b
Harel, Z., Goldberg, H., Harel, S., Cram, P. and Bell,
C.M. (2015). The prevalence and characteristics of
fast food outlets in Ontario hospitals. Public Health,
129(9),
1294-1296.
https://doi.org/10.1016/
j.puhe.2015.03.017
Jackson, C.L., Wee, C.C., Hurtado, D.A. and Kawachi, I.
(2016). Obesity trends by industry of employment in
the United States, 2004 to 2011, BMC Obesity, 3
(20), 1-12. https://doi.org/10.1186/s40608-016-0100x
Jilcott Pitts, S., Schwartz, B., Graham, J., Warnock,
A.L., Mojica, A., Marziale, E. and Harris, D. (2018).
Best Practices for Financial Sustainability of Healthy
Food Service Guidelines in Hospital Cafeterias.
Preventing Chronic Disease, 15(58),1- 8. https://
doi.org/10.5888/pcd15.170477
Jilcott Pitts, S.B., Graham, J., Mojica, A., Stewart, L.,
Walter, M., Schille, C., McGinty, J., Pearsall, M.,
Whitt, O., Mihas, P., Bradley, A. and Simon, C.
(2016).
Implementing
healthier
foodservice
guidelines in hospital and federal worksite cafeterias:
barriers, facilitators and keys to success. Journal of
Human Nutrition and Dietetics, 29(6), 677-686.
https://doi.org/10.1111/jhn.12380
Kahn-Marshall, J.L. and Gallant, M.P. (2012). Making
eISSN: 2550-2166

healthy behaviors the easy choice for employees: a
review of the literature on environmental and policy
changes in worksite health promotion. Health
Education and Behavior, 39(6), 752-776. https://
doi.org/10.1177/1090198111434153

Kimathi, A.N., Gregoire, M.B., Dowling, R.A. and
Stone, M.K. (2009). A Healthful Options Food
Station Can Improve Satisfaction and Generate
Gross Profit in a Worksite Cafeteria. Journal of the
American Dietetic Association, 109(1), 914-917.
https://doi.org/10.1016/j.jada.2009.02.006
LaCaille, L.J., Schultz, J.F., Goei, R., LaCaille, R.A.,
Dauner, K.N., de Souza, R., Nowak, A.V. and Regal,
R. (2016). Go!: results from a quasi-experimental
obesity prevention trial with hospital employees.
BMC
Public
Health,
16,
171.
https://
doi.org/10.1186/s12889-016-2828-0
Lederer, A., Toner, C., Krepp, E.M. and Curtis, C.J.
(2014). Understanding hospital cafeterias: results
from cafeteria manager interviews. Journal of Public
Health Management Practice, 20(1), 50-53. https://
doi.org/10.1097/PHH.0b013e31829f7378
Lemon, S. C., Zapka, J., Li, W., Estabrook, B., Rosal,
M., Magner, R., Andersen, V., Borg, A. and Hale, J.
(2010). Step Ahead. A Worksite Obesity Prevention
Trial Among Hospital Employees. American Journal
of Preventive Medicine, 38(1), 27–38. https://
doi.org/10.1016/j.amepre.2009.08.028
Lesser, L.I., Hunnes, D.E., Reyes, P., Arab, L., Ryan,
G.W., Brook, R.H. and Cohen, D.A. (2012).
Assessment of food offerings and marketing
strategies in the food-service venues at California
Children's Hospitals. Academic Pediatrics, 12(1), 62
-67. https://doi.org/10.1016/j.acap.2011.09.004
Levy, D.E., Riis, J., Sonnenberg, L.M., Barraclough, S.J.
and Thorndike, A.N. (2012). Food choices of
minority and low-income employees: a cafeteria
intervention. American Journal of Preventive
Medicine, 43(3), 240-248. https://doi.org/10.1016/
j.amepre.2012.05.004
Linde, J.A., Nygaard, K.E., MacLehose, R.F., Mitchell,
N.R., Harnack, L.J., Cousins, J.M., Graham, D.J. and
Jeffery, R.W. (2012). HealthWorks: Results of a
multi-component
group-randomized
worksite
environmental intervention trial for weight gain
prevention. International Journal of Behavioral
Nutrition and Physical Activity, 9(1), 1-2. https://
doi.org/10.1186/1479-5868-9-14
Lindeman, A., Fougeron, M., Vaughn, S., Thaman, T.
and Cummings, S. (2016). Applying Stealth Strategy
in a Hospital Cafeteria: An Effective Technique to
Maximize Exposure to Lower Sodium Foods.
Journal of the Academy of Nutrition and Dietetics,
© 2022 The Authors. Published by Rynnye Lyan Resources

FULL PAPER

at Processes, Barriers, and Facilitators of
Implementation.
Journal
of
Hunger
and
Environmental Nutrition, 6(3), 264-278. https://
doi.org/10.1080/19320248.2011.597828

196

197

Abdul Rais et al. / Food Research 6 (5) (2022) 183 - 198

FULL PAPER

116(9),
1-2.
j.jand.2016.06.020

https://doi.org/10.1016/

Foodservice Business Research, 16(2), 155-168.
https://doi.org/10.1080/15378020.2013.782235

McCurley, J.L., Levy, D.E., Rimm, E.B., Gelsomin,
E.D., Anderson, E.M., Sanford, J.M. and Thorndike,
A.N. (2019). Association of Worksite Food
Purchases and Employees' Overall Dietary Quality
and Health, American Journal of Preventive
Medicine, 57(1), 87-94. https://doi.org/10.1016/
j.amepre.2019.02.020

Sonnenberg, L., Gelsomin, E., Levy, D.E., Riis, J.,
Barraclough, S. and Thorndike, A.N. (2013). A
traffic light food labeling intervention increases
consumer awareness of health and healthy choices at
the point-of-purchase. Preventive Medicine, 57(4),
253-257.
https://doi.org/10.1016/
j.ypmed.2013.07.001

Muhihi, A.J., Shemaghembe, E., Njelekela, M.A.,
Gimbi, D., Mwambene, K., Malik, V.S., Wedick,
N.M, Spiegelman, D., Hu, F.B. and Willett, W.C.
(2012). Perceptions, facilitators, and barriers to
consumption of whole grain staple foods among
overweight and obese Tanzanian adults: A focus
group study. ISRN Public Health, 2012(2012), 1-7.
https://doi.org/10.5402/2012/790602

Sotos-Prieto, M., Bhupathiraju, S.N., Mattei, J., Fung,
T.T., Li, Y., Pan, A., Willett, W.C., Rimm, E.B. and
Hu, F.B. (2017). Association of Changes in Diet
Quality with Total and Cause-Specific Mortality.
New England Journal of Medicine, 377(2), 143–153.
https://doi.org/10.1056/NEJMoa1613502

Onufrak, S.J., Zaganjor, H., Pan, L., Lee-Kwan, S.H.,
Park, S. and Harris, D.M. (2019). Foods and
Beverages Obtained at Worksites in the United
States. Journal of the Academy of Nutrition and
Dietetics, 119(6), 999-1008. https://doi.org/10.1016/
j.jand.2018.11.011
Patsch, A.J., Smith, J.H., Liebert, M.L., Behrens, T.K.
and Charles, T. (2016). Improving Healthy Eating
and the Bottom Line: Impact of a Price Incentive
Program in 2 Hospital Cafeterias. American Journal
of Health Promotion, 30(6), 425-432. https://
doi.org/10.1177/0890117116658237
Pratt, C.A., Lemon, S.C., Fernandez, I.D., Goetzel, R.,
Beresford, S.A., French, S.A., Stevens, V.J., Vogt,
T.M. and Webber, L.S. (2007). Design
characteristics
of
worksite
environmental
interventions for obesity prevention. Obesity, 15(9),
2171–2180. https://doi.org/10.1038/oby.2007.258
Pridgeon, A. and Whitehead,
study to investigate the
healthy
eating
in
workplaces. Journal of
Dietetics, 26(1), 85-95.

K. (2013). A qualitative
drivers and barriers to
two
public
sector
Human Nutrition and

Rafidzah, D., Azizan, A. and Leoneeta, R. (2020).
Customer satisfaction level toward public hospital’s
healthy cafeteria in Sabah. ESTEEM Journal of
Social Sciences and Humanities, 4(1), 66-74.

Tamrakar, D., Shrestha, A., Rai, A., Karmacharya, B.M.,
Malik, V., Mattei, J. and Spiegelman, D. (2020).
Drivers of healthy eating in a workplace in Nepal: a
qualitative study. BMJ Open, 10(2), 1-9. https://
doi.org/10.1136/bmjopen-2019-031404
Thorndike, A.N., Gelsomin, E.D., McCurley, J.L. and
Levy, D.E. (2019). Calories Purchased by Hospital
Employees After Implementation of a Cafeteria
Traffic Light-Labelling and Choice Architecture
Program. JAMA Network Open, 2(7), 1-12. https://
doi.org/10.1001/jamanetworkopen.2019.6789

Thorndike, A.N., Riis, J. and Levy, D.E. (2016). Social
norms and financial incentives to promote
employees' healthy food choices: A randomized
controlled trial. American Journal of Preventive
Medicine, 86(1), 12-18. https://doi.org/10.1016/
j.ypmed.2016.01.017
Thorndike, A.N., Riis, J., Sonnenberg, L.M. and Levy,
D.E. (2014). Traffic-light labels and choice
architecture: promoting healthy food choices.
American Journal of Preventive Medicine, 46(2),
143-149.
https://doi.org/10.1016/
j.amepre.2013.10.002
Tsai, C., Svensen, E., Flood, V.M., Probst, Y., Reilly, K.,
Corbett, S. and Wu, J.H.Y. (2018). Healthiness of
Food and Beverages for Sale at Two Public
Hospitals in New South Wales, Australia. Nutrients,
10(2), 1-13. https://doi.org/10.3390/nu10020216

Sahud, H.B., Binns, H.J., Meadow, W.L. and Tanz, R.R.
(2006). Marketing fast food: impact of fastfood
restaurants in children’s hospitals. Pediatrics, 118
(6), 2290-2297. https://doi.org/10.1542/peds.20061228

van Kleef, E., Otten, K. and van Trijp, H.C.M. (2012).
Healthy snacks at the checkout counter: A lab and
field study on the impact of shelf arrangement and
assortment structure on consumer choices. BioMed
Central Public Health, 12(1), 1-12. https://
doi.org/10.1186/1471-2458-12-1072

Sato, J.N., Wagle, A., McProud, L. and Lee, L. (2013).
Food Label Effects on Customer Purchases in a
Hospital Cafeteria in Northern California. Journal of

Vanderlee, L. and Hammond, D. (2014). Does nutrition
information on menus impact food choice?
Comparisons across two hospital cafeterias. Public

eISSN: 2550-2166

© 2022 The Authors. Published by Rynnye Lyan Resources

Abdul Rais et al. / Food Research 6 (5) (2022) 183 - 198

Health Nutrition, 17(6), 1393-1402.
doi.org/10.1017/S136898001300164X

198

https://

FULL PAPER

Webb, K.L., Solomon, L.S., Sanders, J., Akiyama, C.
and Crawford, P.B. (2011). Menu Labeling
Responsive to Consumer Concerns and Shows
Promise for Changing Patron Purchases. Journal of
Hunger and Environmental Nutrition, 6(2), 166-178.
https://doi.org/10.1080/19320248.2011.576210
Winston, C.P., Sallis, J.F., Swartz, M.D., Hoelscher,
D.M. and Peskin, M.F. (2013a). Consumer nutrition
environments of hospitals: an exploratory analysis
using the Hospital Nutrition Environment Scan for
Cafeterias, Vending Machines, and Gift Shops,
2012. Preventive Chronic Diseases, 10(1), 1-9.
https://doi.org/10.5888/pcd10.120335
Winston, C.P., Sallis, J.F., Swartz, M.D., Hoelscher,
D.M. and Peskin, M.F. (2013b). Reliability of the
hospital nutrition environment scan for cafeterias,
vending machines, and gift shops. Journal of the
Academy of Nutrition and Dietetics, 113(8), 10691075. https://doi.org/10.1016/j.jand.2013.04.004
Wu, H.W. and Sturm, R. (2014). Changes in the energy
and sodium content of main entrees in US chain
restaurants from 2010 to 2011. Journal of the
American Dietetic Association, 114(2), 209-219.
https://doi.org/10.1016/j.jand.2013.07.035

eISSN: 2550-2166

© 2022 The Authors. Published by Rynnye Lyan Resources

