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ABSTRACT

The issue of food waste has garnered much attention globally due to its adverse impacts on the economy, food se-
curity, natural resources, the environment, and human health. Despite this, the academic literature lacks systematic,
historical, and synthesising investigations on healthcare food waste. This bibliometrics analysis study aims to sum-
marise the growing trends of food waste publications and highlight common and potential research topics of food
waste in healthcare settings. The Scopus database analysed 193 journal articles published between 1952 and 2022.
We identified several common and potential research topics for future research in the area, including food waste and
malnutrition, related intervention strategies, the impact of healthcare food service systems on food waste, and their
economic and environmental impact. Healthcare food waste research in developing nations is still limited. Thus, it

is recommended that policymakers support its development as one of the steps to encounter food waste.
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INTRODUCTION

The literature rarely addresses the differentiation
between food losses and food waste, edible and inedible
food waste, and avoidable and non-avoidable waste (1).
Although the Food and Agriculture Organization (FAO)
defines food loss as “the decrease in quantity or quality
of food” and food waste as “part of food loss that has
been left to spoil or expire as a result of negligence
by the actor (predominantly, but not exclusively, the
final consumer)” (2), these two terms are often used
interchangeably. In this paper, food waste refers to food
that is decreased in quantity or quality and has been left
to spoil or expire. Food waste from food services can
arise from spoilage, preparation, unserved food, or plate
waste (3,4). Global food loss and waste mount up to
24% of all food produced when 1/4 of the food calories
deliberately grown to feed people are not ultimately
consumed by people (5). Meanwhile, food waste in

healthcare facilities can be up to 65% higher than in
other food service sectors (6).

In healthcare facilities or any facilities that provide
medical services, the food service department is one of
the essential services offered to patients. Research on
healthcare food waste has always focused on plate waste
(7-13). Research on plate waste was also widely studied,
along with patient satisfaction (11,14-16). Because the
environmental impacts of creating raw materials and
processing them into food are significant, wasting edible
food rather than eating it is both environmentally and
economically unsustainable (17). Due to that, research
on plate waste has also emerged in the costing aspect. In
2000, it was indicated that British hospitals’ food waste
accounted for 28 million pounds. (18). In Portugal, it
was discovered that hospital food waste costs roughly
0.5 per cent of the national health budget, with an
estimated €3.90 going to waste every day from each
hospitalised patient. (19). In Malaysia, a total of 32.4
billion ringgit have been allocated by the government
in the 2022 Budget for healthcare (20). However, there
is no data on how much money is being thrown away
yearly from hospital food waste.
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Despite the growing research interest in food waste in
healthcare facilities, there is still a lack of systematic,
chronological, and synthesising studies in the academic
literature. Thus, this bibliometrics analysis study aims to
summarise the growing trends of food waste publications
in healthcare settings and highlight common and
potential research topics of food waste in healthcare
settings. This paper will serve as a basis for researchers,
policymakers, and individuals to understand the
growing research trends in food waste, specifically in
the healthcare setting, and discover the potential and
possibilities for further research and collaborations.

METHODS

Bibliometric analysis is a quantitative and statistical
method used to describe publication patterns in a
specific area based on academic literature databases
(21). This paper chose the Scopus database as the
academic literature database. Scopus database was
selected because of its world’s largest peer-reviewed
abstract and citation database, with cutting-edge
tracking, analysing, and visualising research tools. Our
search strategies followed the methodology described in
the literature (22).

Data Source

The Scopus database was chosen as the data source for
this study. The data collection was conducted in the
first week of January 2021. Documents were searched
by using the following query string: TITLE-ABS-KEY (((
“food* wast*” OR “plate wast*” OR “leftover* food”
OR “unserved food” OR “kitchen* wast*” OR “food
loss” OR “serving wast*” OR “trolley food wast*”) AND
(hospital OR “health* care” OR “long* term care”).
With both terms being used interchangeably, in this
paper, we included ‘food loss’ and ‘food waste’ in our
query string to avoid missing any articles related to the
healthcare food waste topic. Documents were searched
based on the title, abstract, and keywords. This query
string resulted in 490 articles. Then, the query string
was limited to the publications up to 2022 from two
document sources: journal articles and conference
proceedings, and from two document types: articles
and conference papers. After refining the search results,
383 articles were left to analyse. In this review, journal
articles and conference proceedings will be referred to as
articles. To ensure that no review articles were included
in our analysis, we appended additional phrases to
the query string, resulting in 38 potentially irrelevant
articles. These articles’ titles and abstracts included the
terms review, recent, progress, critical, revisit, advance,
and highlight. After further screening the remaining 345
articles by perusing abstracts and full texts, we identified
that only 193 articles were related to our research scope
and included in our analysis.

Bibliometric maps
VOSviewer software (version 1.6.19) was used for

constructing and visualising  bibliometric  maps.
Bibliographical information and author keywords for the
193 articles were exported to VOSviewer. In VOSviewer,
information such as countries and author keywords was
analysed to create co-authorship and co-occurrence
maps. The relationship between two items, e.g., two
keywords, is visualised with a link, and the strength
of the relationship is indicated by the link strength (in
numerical value).

For co-authorship analysis, the link strength between the
two countries indicates the number of publications co-
authored. Similarly, in co-occurrence analysis, the link
strength between two author keywords represents the
number of articles in which the two keywords appear
together. Further details on the features of VOSviewer
can be found in the user manual.

Analysis of co-authorship

The analysis of co-authorship included all 41 countries
affiliated with 159 authors. The network visualisation
option was selected to display the co-authorship among
related nations. Africa, America, Asia, Europe, and
Oceania were the five continents to which the affiliated
countries belonged.

Analysis of co-occurrence

Only 132 of the 442 author keywords were relevant
enough to be included in the co-occurrence analysis.
Synonymous single words and congeneric phrases were
examined before loading the list of author keywords into
VOSviewer. For example, food losses, food loss, food
wastage, food waste production, waste of food, and
waste per portion were counted as one and re-labelled
as food waste. Both network and overlay visualisation
modes are used. The network visualisation option was
chosen to see the network within and between keyword
clusters and the number of occurrences and link strength
of the keyword. In contrast, the overlay visualisation style
was used to see the keywords’ average publication year.
The colour of a keyword indicates different clusters.

RESULTS AND DISCUSSION

Publication output and growth of research interest

In the past 70 years, 193 healthcare food waste-related
documents have been published (Fig. 1), and the oldest
publication dates to 1952 (23). Not many publications
were found until 1995, and since then, publications
have been recorded annually. It is interesting to note that
the first spark of articles started in 2008. The similarity
between those articles was that they highlighted
strategies to improve patients’ nutritional status and
reduce healthcare food waste (24-29). Since 2015, the
increment of research articles has doubled to two digits
compared to the previous years. From 2011 until 2020,
the annual growth rate (AGR) increased by 24.55%
compared to previous decades. Although the increase
in annual publications was inconsistent, the cumulative
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Figure 1: The annual and cumulative numbers of research ar-
ticles on healthcare food waste indexed in Scopus from 1952
until 2022

number of publications continued to rise. The increment
in publications is a positive sign, which suggests that
food waste issues in healthcare facilities have gained
interest among researchers over the years. In previous
years, The United Kingdom (UK), the United States of
America (USA), the European Union, and Japan have
actively reduced food waste; new efforts have recently
emerged in Denmark and the Netherlands (30).

The following subject areas were used to classify the
majority of the publications: Medicine (104 articles),
Nursing (97 articles), Agricultural and Biological Sciences
(36 articles), and Environmental Science (29 articles).
This pattern was expected since the research scope of
this study was focused on healthcare settings. According
to the findings, the articles used in this study were also
published in five different languages. Publications were
mainly in English (184, 95%), followed by French (4,
2%), Portuguese (3, 1%), Spanish (2, 1%), Chinese (1,
0.5%), and Hungarian (1, 0.5%).

Preferred journal

The 193 research articles discovered were published
in 120 publications. Only one of the publications, the
Journal of The Academy of Nutrition and Dietetics, has
more than 10 articles. Four publishers controlled the top
10 prolific journals (Table I). Five of the most productive
journals were published by Elsevier (19,25,27,28,31),
and others were Wiley Blackwell (26,32), MDPI AG
(33,34), ARAN, and Ediciones SA (35). Approximately
36% of all research publications are published in the top
10 most productive journals.

The most productive journal was the Journal of The
Academy of Nutrition and Dietetics, with 16 research
articles covering 8.3% of the total publications,
followed by the Journal of Human Nutrition (10,
5.2%), Sustainability Switzerland (9, 4.7%), and
Clinical Nutrition (7, 3.6%). Clinical Nutrition received
the highest total citations (621 times), and its article

entitled ‘Food intake in 1707 hospitalised patients: A
prospective comprehensive hospital survey.” (27) had
been the most cited article (58 times). The study was
conducted to assess the ability of the hospital meal
service to meet patients’ nutritional needs. It was found
that most of the hospitalised patients did not meet the
energy requirement, even though the food provision was
sufficient. Inadequate food intake not only indicates that
the majority of the food was wasted, but it also raises the
possibility of malnutrition. Consequently, there ought to
be room to improve hospital food services.

In Scopus, the CiteScore was introduced as the metric
to help measure citation impact for journals, book
series, conference proceedings, and trade journals. The
calculation of CiteScore for the current year is based on
the number of citations received by a journal in the last
four years (including the calculation year), divided by
the number of documents published in the journal in
those four years. Table | states that Waste Management
received the highest CiteScore 2021 of 13.5, while
Nutricion Hospitalaria received the lowest CiteScore
2021 of 1.9. It was understandable as Nutricion
Hospitalaria’s primary language of publication was
French; hence, it was less accessible to the English
reader.

Most of the top 10 productive journals were in Q1 of
the SClmago Journal Rank (SJR). The SJR helps compare
journals within the same field and forms the basis for
subject category ranking. Q1 represents the top 25%
of the impact factor distribution, Q2 the middle-high
position (between the top 50% and the top 25%), Q3
the middle-low position (between the top 75 per cent
and the top 50%), and Q4 the lowest position (bottom
25 per cent of the impact factor distribution).

Publication distribution of countries and institutes

The 193 articles published from 1952 to 2022 were
analysed, covering 41 countries. The USA mostly
dominated publications with 31, followed by Australia
with 26. Higher healthcare food waste publications in
the USA and Australia could also be due to the national
interest in improving food waste management, especially
in healthcare. Shockingly, food waste reported in the
USA amounted to 188 kg per capita per year, valued
at $165.6 billion (36). Due to food waste, adverse
impacts on food security (30), natural resources (37),
environment (19) and human health (38). Therefore,
reducing food waste has become a global and national
political priority (1). Australia’s federal government also
has taken the first step to provide a framework to support
collective action towards halving Australia’s food waste
by 2030, aligned with Sustainable Development Goal
12, to ensure sustainable consumption and production
patterns (30,39).

Most countries had less than 25% of multi-country
publications (MCP), suggesting that international
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Table I: The top 10 most productive journals on healthcare food waste research with their most cited article.

Rank Journal TP TC  Cite- SJR  The most cited article (reference) Times  Publisher
(%) Score cited
2021 2021
1 Journal of the 16 293 7.2 Q1 Getting a taste for food waste: A mixed methods ethnographic study into hos- 49 Elsevier
Academy of (8.3) pital food waste before patient consumption conducted at three New Zealand
Nutrition and foodservice facilities (19)
Dietetics
2 Journal of Hu- 10 137 5.3 Q1 A comparison of the amount of food served and consumed according to meal 34 Wi-
man Nutrition  (5.2) service system (25) ley-Black-
and Dietetics well
3 Sustainability 9 120 5.0 Q2 Towards a baseline for food-waste quantification in the hospitality(31) 38 MDPI AG
Switzerland (4.7)
4 Clinical Nu- 7 621 9.9 Q1 Food intake in 1707 hospitalised patients: A prospective comprehensive hospi- 174 Elsevier
trition (3.6) tal survey (24)consumed and wasted during a 24 h period were compared to
patients’ needs estimated as energy: 110% Harris-Benedict formula; protein: 1.2
or 1.0 g/kg body weight/day for patients < or > 65 years old, respectively. A struc-
tured interview recorded patients’ evaluation of the meal quality, their reasons for
non-consumption of food and the relationship between food intake and disease.
Results: Out of 1707 patients included, 1416 were fully assessable (59% women;
68 + 21 years; body mass index: 24.3 + 5.1 kg/m2
5 Nutrition and 6 41 4.8 Q2 Does presentation of smooth pureed meals improve patient’s consumption in 22 Wi-
Dietetics (3.1) an acute care setting: A pilot study (30)with a further 10% exacerbated by the ley-Black-
presence of dysphagia. Providing adequate nutrition for patients requiring a tex- well
ture-modified diet often results in meals that look and taste less appealing and
which are nutritionally diluted. This article aims is to review change in oral intake
using food moulding techniques within an acute care institution for patients on
Texture C—smooth pureed meals. Methods: This was a 2 week pilot study. Pa-
tients were provided smooth pureed lunch either as non-moulded or a moulded
meal. Main meal wastage was weighed and reasons for waste were documented.
If patients met the inclusion criteria, a short satisfaction survey was also admin-
istered. Results: Analysis using a chi-squared test comparison saw significance
in the proportion of patients increasing oral intake from <1/4 meal eaten to >3/4
meal, when in the moulded form (P = 0.03
6 Appetite 5 133 7.7 Q1 A volunteer feeding assistance program can improve dietary intakes of elderly 40 Elsevier
(2.6) patients - A Pilot Study (26)
7 Nutricion 5 43 1.9 Q3 Food intake, plate waste and its association with malnutrition in hospitalized 18 ARAN
Hospitalaria (2.6) patients(33) Ediciones
S.A
8 Clinical Nutri- 4 37 3.2 Q2 Improving nutrition care and intake for older hospital patients through sys- 17 Elsevier
tion Espen (2.1) tem-level dietary and mealtime interventions(27)
9 Nutrients 4 10 7.9 Q1 A prospective study identifying a change in energy and protein intake of older 5 MDPI AG
(2.1) adults during inpatient rehabilitation(32)
10  Waste Man- 4 134 135 Q1 Hospital food waste and environmental and economic indicators - A Portu- 52 Elsevier

agement

guese case study(29)

*Previously known as Journal of The American Dietetic Association, the number of publications and citations have been merged.

TP: total publication; TC: total citation; SJR: SCImago Journal Rank

research collaboration in healthcare food waste was
still low. A similar trend was reported in a previous food
waste bibliometric analysis in a non-healthcare setting.
Among the 2420 articles they analysed, 80.8% were
single-country publications, and only 19.2% were MCP
(40). Since the MCP is still limited, collaboration should
be encouraged to extend the possibilities of discovery.
The top 15 most productive countries contribute to the
growth of worldwide research activity on food waste in
the healthcare setting. The network between countries
required higher attraction in the VOSviewer analysis
since the MCP is rare in this research area (http://bit.
ly/3YImsQg). The top three most productive countries
(the US, Australia, and the UK) have collaborated
from different continents, while others are comfortable
collaborating within their continents. Although the
USA holds the highest link of strength (7), Germany has
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the highest MCP (75%) compared to other countries.
It is worth noting that only one of Germany’s four
publications was not an MCP. Thus, even though the
USA has higher numbers of MCP (six publications),
Germany prevailed on a percentage basis.

Leading Authors

Table Il lists the ten most prolific authors in healthcare
food waste research, affiliated with four countries as
follows: Australia (6 authors), Japan (2 authors), the UK
(1 author), and Denmark (1 author). Among the authors,
E. Bannerman was the first to publish in 2006, followed
by M. Batterham and K. Walton in 2007. Meanwhile,
most published their first publication between 2014 and
2019. The authors’ affiliations showed that food waste in
healthcare research was related to agriculture, nutrition,
food service, health, and dietetics.
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Table II: List of the most prolific authors in healthcare food waste research area

Rank  Authors Scopus author ID Yearof 1st TP h-index TC Affiliation Country
publication
1 Collins, Jorja 55790525900 2019 5 3 16 Department of Nutrition, Dietetics and Food at Australia
Monash University
2 Mauder, Kirsty 56453217800 2018 5 5 84 Faculty of Science, Medicine and Health, University of  Australia
Wollongong
3 Porter, Judi 7403426851 2019 5 3 16 Department of Nutrition, Dietetics and Food at Australia
Monash University
4 Batterham, 6602566841 2007 4 4 102 Statistical Consulting Centre, University of Wollongong  Australia
Marijka
5 McCray, Sally 7003490860 2018 4 4 75 Dietetics and Foodservices, Mater Health, Brisbane Australia
6 Walton, Karen 35275986200 2007 4 3 100 School of Medicine, University of Wollongong Australia
7 Akamatsu, Rie 17433494300 2016 3 3 37 Dept. of Nutrition and Food Science, Ochanomizu Japan
University
8 Bannerman, 6603667608 2006 3 3 35 Global Academy of Agriculture and Food Security, The UK
Elaine University of Edinburgh
9 Holst, Mette 24076041800 2014 3 3 68 Department of Clinical Medicine, Aalborg University Denmark
Hospital
10 Kawasaki, Yui 57189000736 2016 3 3 37 Department of Nutrition and Food Science, Ochano- Japan

mizu University

TP: total publication; TC: total citation

The top three authors published five documents, with J.
Collins from Australia topping the chart with an h-index
of 3 and total citations of 16 since 2019, followed by
K. Maunders from Australia, with an h-index of 5 and
84 citations since 2018. Meanwhile, J. Porter had an
h-index of 3, with a total citation count of 16. The rest
of the authors each published three to four publications.

The University of Wollongong was named the second
most productive academic institution in Australia
(Supplemental File 2), and it was home to three of the
ten top authors in healthcare food waste. Six of the
most productive authors are from Australia. Among
other authors, K. Walton and M. Batterham received the
highest citations. Authors from Ochanomizu University,
Japan, ranked 7th (R. Akamatsu) and 10th (Y. Kawasaki)
with 37 total citations since 2016. The other two authors
were from The University of Edinburgh, UK, ranked
8th (E. Bannerman), and Aalborg University Hospital,
Denmark, ranked 9th (M. Holst).

Author Keywords

A total of 442 author keywords were recorded, among
which 364 (82.4%) were used only once, 44 (10.0%)
were used twice, and 6 (1.4%) were used three
times. After re-labelling synonymic single words and
congeneric phrases, the keywords were reduced to 132
and displayed on the VOSviewer map. Author keywords
are the terms selected and created by authors in the
research paper. The author keywords in this paper are
discussed based on their occurrences and the average
normalised citations score. The average normalised
citation in VOSviewer indicates the average normalised
number of citations received by documents containing a
keyword or term or by documents published by a source,
author, organisation, or country. The average normalised
citation is a score with a correction for publication year,
making comparing documents published in different
years fairer. The brighter the colour, the higher the
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average normalised citation score.

Topic of interest

The topic of interest can be identified using the
VOSviewer map of author keywords (Fig. 2). Food waste
related to malnutrition, related intervention strategies,
the impact of healthcare food service systems on food
waste, and their economic and environmental impact
are all topics of interest addressed by these author
keywords.

The keyword ‘food waste’ has been widely used in
the literature and repeated 42 times in the VOSviewer
map. In comparing these types of food waste in the
healthcare setting, ‘plate waste’ appeared the most
with 29 occurrences. In contrast, ‘kitchen waste’ and
‘unserved food’ only appeared once or twice. Even
though ‘plate waste’ is the common term used in food
waste research related to the healthcare setting, its
average normalised citation was lower (0.89) than ‘food
waste’ (1.25). In contrast, the ‘unserved food’ is the main
highlight, with an average normalised citation score of
1.61. There are two types of food waste: avoidable and
unavoidable. The main issue is frequently the avoidable
food waste that could have been prevented by better
portioning, management, storage, or preparation (4).
Healthcare institutions may produce avoidable food
waste in the kitchen, on the wards, or in the dining
area. Avoidable food waste was divided into three
categories: plate waste (food served to the patient and
diner but not consumed), unserved meals (overordered
or regenerated patient meals), and kitchen waste (food
waste during preparation or deterioration of food during
manufacturing) (17,41). Unavoidable food waste, on
the other hand, arises from food preparation that is not
and has not been edible under normal circumstances
(e.g., meat bones, egg shells, pineapple skin, tea bags)
(4). Several previous works of literature took plate waste
as their primary focus in healthcare food waste research
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Figure 2: A screenshot of the bibliometric map created based on author keywords co-occurrence with overlay visualisation

mode

(7-11), and recently we can see the growth of other types
of food waste in the literatures (25,42—-44). The several
types of food waste suggested that instead of focusing
on one type of food waste, the researcher should now
broaden their focus on other types of food waste, such
as unserved food and kitchen waste, and explore their
impact on healthcare food waste.

The keyword ‘dietary intake’ appeared the most, with 34
occurrences, and the keyword ‘malnutrition’ appeared
19 times and was linked to the keywords ‘elderly’ (18
occurrences) and eating problem (2 occurrences).
Besides that, the keyword ‘patient satisfaction’” was
repeated 12 times in our search results. The average
normalised citations for these keywords range between
0.77 and 1.24. High food waste in healthcare facilities is
often associated with reduced dietary intakes (35), and
malnutrition during hospitalisation may interfere with
patients’ recovery processes (45). It is worth noting that
more than 40% of hospital food was wasted, resulting in
less than 80% of dietary intakes recommended across all
specialities. Loss of dietary intake explains the patients’
continued weight loss and represents a significant waste
of resources (38). All healthcare food services need a
sound management system capable of optimising the
patient’s food intake and effectively minimising waste
(12). Inadequate dietary intake by the elderly is usually
associated with poor dentition, cognitive impairment,
depressed mood, poor appetite, and the need for

mealtimes assistance (46). The issue concerning low
dietary intake and malnutrition, especially among the
elderly, has existed in the literature for quite some time.
These factors can be the basis for finding the research
gap in future research. Several studies on healthcare
food waste have focused on patient satisfaction, with
most findings indicating positive satisfaction (47-50).
Despite the positive outcomes of patient satisfaction with
healthcare food service, food waste continues to rise.
Therefore, the patient satisfaction survey alone cannot
fully explain the causes of food waste among patients.
Food waste is caused by several additional reasons,
including accessibility issues, complicated ordering
procedures, and environmental conditions, which must
be considered and addressed simultaneously during the
food service (6).

In recent years, strategies to improve food waste
management have made good progress in healthcare
food waste publications. The keywords’ mealtimes
assistant’ and ‘e-menus’ show the average publication
years of 2015 and 2016, with average normalised
citation scores of 1.11 and 1.15, respectively. Using
mealtimes assistance in healthcare settings has shown
positive results (28,31). Mealtime assistance is obtained
from another person to eat or finish eating when a
meal or snack is delivered (51). Meanwhile, protected
mealtimes are described as a period in a hospital ward
when all non-urgent clinical activity stops. Patients can
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eat without interruption during these periods, and the
staff can offer help (52). It was suggested to focus on
assisted mealtimes rather than only protected mealtimes
to improve their dietary intake and reduce food waste
(53). Meanwhile, the dissatisfaction of receiving wrong
menus may contribute to plate waste, and this issue
can be addressed by using an electronic food ordering
system. Electronic ordering can directly respond to
the patient’s demands, reducing the number of wrong
orders, increasing food consumption, and reducing
plate waste (54). The growing research trends in food
waste have allowed researchers to study the strategies
to improve the existing system. Such topics can become
potential most discussed topics in healthcare food waste
research based on their average publication years (2016
-2018).

Food service systems need good management in
healthcare settings to minimise food waste. Even though
the average normalised citation keyword of "“foodservice’
is 0.92, it has appeared 44 times in the maps and been
linked with other higher average normalised citation
keywords. Forecasting the total number of patients to
be served and portion flexibility are perceived barriers
to reducing food waste across most food service settings
(54). Portion flexibility allows patients to select portion
sizes concerning recommended intakes (54). Portion
flexibility is usually practised trolley meal service
system. Excess food was somehow preferable to food
service professionals. However, this would lead to a
waste of unserved meals (17,54). The perspectives and
experiences of healthcare food service staff facilitated the
understanding of various aspects involved in providing
hospital food, influencing patients” acceptance of eating
food. Employees lack initiative and interpersonal skills,
and food service operations lack funding and authority
to improve healthcare food provision. These are some
of the challenges of managing healthcare food services.
(50). This points out that educating and training the staff
involved in healthcare food service would help improve
the issue of healthcare food waste. Such a qualitative
study on the roles of food service staff is encouraged, as it
can provide insight into the challenges that food service
providers need to overcome in reducing healthcare food
waste.

The keywords that branch out from the food service
keyword, such as ‘plated system’ and ‘trolley meal
service’, had higher average normalised citations of
3.38 and 1.94, respectively. Different plating systems
(centralised or decentralised) and catering systems
(outsourcing or in-house) were noted as influencing
factors for patients’ food consumption (11). Thus,
different food service systems can also be confounding
variables, and it is important to consider them
when conducting research. Besides that, ‘nutritional
assessment’ with 20 occurrences is also a vital keyword
to accurately access patients’ daily intake. Collecting
accurate dietary intake information can be challenging

and resource-intensive (55). Using photo-assisted tools
to assess dietary intake is emerging in healthcare food
service research. A Pictorial Dietary Assessment Tools
(PDAT) is a valid and reliable tool to assess a patient’s
dietary intake (55). However, the effectiveness of this
kind of assessment tool in reducing food waste has yet
to be determined.

It is essential to highlight that the average publication
year for the keywords’ wastage management’ is 2016,
and the average normalised citation is 3.24. This score
shows that the environmental topic area can become
another potential most discussed topic in the future.
In recent years, many international organisations have
highlighted the economic and environmental impact of
waste generated by food systems in recent years (56,57).
In a case study conducted in Saudi Arabian hospitals,
patients threw away 412 g of food daily, indicating
an 18% waste rate (58). Similar studies undertaken in
the United Kingdom, Portugal, the Netherlands, and
Australia found that food wastage ranged from 29 per
cent to 42 per cent. (19,49,59,60). It is important to
reduce serving losses to minimise overproduction and
reduce plate waste while complying with consumer
desires, needs, and preferences for meal quality
and quantity. In addition, developing an effective
coordination system that includes all players (suppliers,
food service staff, government agencies, investors and
shareholders, and consumers) along the food supply
chain leads to decreased food waste (61).

It was also found that the keywords’ finance’ (13
occurrences) were linked with several keywords such
as ‘malnutrition,” ‘plate waste,” ‘nutritional intake,” ‘food
waste,’” ‘food service,” and ‘plated system.” There is no
doubt that food waste impacts the cost of a healthcare
budget. Proper and feasible intervention may reduce
the cost. Compared to a traditional food service model,
room service was found to have reduced 15% of patients’
meal costs (15). Electronic bedside meal ordering
systems (eBMOS) was found to be effective in reducing
the cost of food service while still maintaining patient
satisfaction. A 19% reduction in overall patient feeding
costs for eBMOS was found compared to the traditional
menu over the same 12-month period (62). The cost
of the efficacy of eBMOS installation is determined by
the payback method (i.e., the time necessary to recoup
their project’s initial investment). Each model’s costs
were calculated based on labour, software, and printed
menus. They indicated that using the eBMOS instead of
the traditional method would result in a monthly savings
of $1197 ($615 vs. $2093) and an expected payback
period of 8.4 months. They also proposed that additional
savings might be realised by reducing food waste due
to improved forecasting and tallying accuracy with the
eBMOS (63,64). According to a recent study, integrating
Foodservice Dietitian increases patient adherence to the
nutritional treatment plan and results in cost savings. The
role of the Foodservice Dietitian is not only limited to the
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kitchen but also actively monitoring food provided in
the ward, such as ensuring that foods are not delivered
to fasting patients or those receiving parenteral/enteral
nutrition, tailoring and monitoring of food delivered
to the wards and staff, checking expiration dates of
medical foods, and improving communication between
the wards, the kitchen, and the food distribution
centres, and performing nutritional analyses, tailoring of
food provided according to the patient’s medical and
nutrition needs (65). These intervention studies have
shown a positive impact and can be seen as the future
hotspot topic in healthcare food waste publications.

Aside from that, food losses and food waste have led
to multiple challenges in sustaining food security
because of climate change and water depletion (66,67).
Food waste is also associated with ‘global warming’ (3
occurrences, 1.69 of the average normalised citation).
The emissions of greenhouse gases through the
process of treating (composting, anaerobic digestion)
or eliminating (incineration, landfilling) them thus
contribute to global warming (19). Municipal solid
waste management that was improper and unscientific
increased numerous types of pollution in the air, water,
and soil. The garbage that serves as a breeding ground
for disease vectors such as flies, mosquitoes, rodents,
and other animals would also impact public health (68).
Although the research on this matter was quite outdated,
it highlights the high prevalence of food waste, how it
affects the environment, and the proper handling of
food waste management, which is still neglected in most
countries.

Limitations

The query string potentially lacked other keywords
related to food waste in healthcare settings, such as
‘food residue’, ‘kitchen residue’ and ‘kitchen garbage’.
As a result, it possibly does not cover all food waste-
related studies available on Scopus. Furthermore, due
to missing author keywords information from specific
journals, such as the Journal of the American Dietetic
Association, Hospital Progress, PLOSOne, and others,
co-occurrence analysis of author keywords covered
only 71% of 193 articles. Future bibliometric research
should compare multiple databases, such as Scopus and
Web of Science, as they can supplement each other’s
shortcomings. Searching for these papers in the grey
literature would also be beneficial.

CONCLUSION

This paper presented an overview of food waste
research in healthcare based on 193 articles from
the Scopus database. The publication of healthcare
food waste has been seen to increase over the years,
and the annual publication became more frequent
and consistent starting in 1991, with the first spark of
articles starting in 2008. Australia, the UK, and the
USA topped the publication charts, dominating 35%

of published articles. We highlighted several research
topics commonly and potentially discussed in this area,
such as food waste related to malnutrition, intervention
strategies to reduce food waste in healthcare and its cost,
the impact of the healthcare food service system on food
waste, and the economic and environmental impact of
food waste. Since healthcare food waste publications
are still limited, these research topics are relevant and
should be explored. Policymakers should promote
the development of healthcare food waste research,
particularly in developing nations where it is still sparse,
as it has become a national problem worldwide.
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