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Abstract

Background: Food waste (FW) has been linked with nutrient intake, menu planned, food acceptability, costs,
and environmental impacts. Objectives: This project aims to evaluate FW in the units of AL-Khor hospital-
Hamad Medical Corporation (HMC) in the state of Qatar. Methods: The evaluation of the FW of main meals
and nourishments was performed over six months (Jan -June) / 2019, For each client, the type of diet and FW
were evaluated during the length of the study (covering 563 meals and 211 snacks). The FW of the dish was
calculated by the physical method by weighing before and after distribution. Dietary Intake Monitoring System
(DIMS) was used to record plate contents before and after consumption for the 563 patients at 3 main meals and
3 snacks. Results: The average waste rate was calculated as the weighted average of food remaining in the plate
in all meals and snacks in relation to the weight of served food. The current study allowed us to estimate that
(26.8%) of the food served in general hospital was wasted. Conclusion: establishing an efficient communication
structure involving all actors along the food supply chain contributes to decreasing food waste is crucial.
Keywords: food waste; food service facilities; resource efficiency; plate waste (PW); serving losses, AKH,
HMC.
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1. Introduction

The hospital’s food service is a fundamental issue in patient care and being crucial in their recovery [1].
Hospital’s food service must provide safe food within the defined standards about nutritional quality, adequacy,
palatability, and temperature from the food preparation to the distribution [2]. Meals served in hospital are an
important factor in patient treatment and recovery and affected by the length of hospital stay [3,4]. The provision
of adequate therapeutic diets to the patient should be the responsibility of dietetics and nutrition service of each
hospital in collaboration with catering department, and the hospital diet must guarantee the adequate supply of
nutrients to the hospitalized patient, allowing it to preserve and/or recover his/her nutritional status through its
co-therapeutic role in chronic and acute diseases [5]. Hospital foodservice management focused on discussion
food waste (FW) as a vital factor because it causes of many negative effects, including health, economic, social,
and environmental issues [6-9]. In hospitals, FW is two to three times greater than in other areas of food services
[10]. This study suggested some factors with impact on FW, such as the clinical condition of the patients, the
number of portions and the available alternatives, the difficulty in accessing food, the type of menus, the meal
production system, and client ethnic [11]. Any removal of food from the food supply chain at human
consumption point, spoiled or expired stock management or neglect is defined as food waste. FW can occur
anywhere in the world, and food waste may result during any step in the food process including transportation,
storage, preparation, cooking, and consumption. Three important categories of food waste including unserved
food, untouched food, and uneaten plate waste [12]. Due to the tremendous negative environmental, financial,
and social impacts of food waste, global efforts to reduce food waste in all sectors within the food supply chain
have recently increased [13,14].

In hospitals food waste is highly important to save money and improve sustainability goals, most food
waste in a hospital is that which is thrown away, Unnecessary food waste has been widely acknowledged as
problematic, not only because it is linked to financial loss and climate impacts but also because wasting food
raises serious social concerns when the nutritional needs of the world’s rapidly growing population are not met
[15-17]. Approximately 50% of the total waste generated in hospitals ward environment is food waste. [18,19]
and in addition to the nutritional implications of this waste, there are financial and environmental concerns as
well.

The reduction of food waste becomes one of the priorities of foodservice management in most of hospitals
[20-22]. To minimize the direct negative impact on health care budgets and the related impact on the
environment, as well as for the fear of losing credibility of corporate social responsibility status different
strategies to reduce food waste have been tried by food service professionals over the years. The most
challenging issue in food waste reduction is that related to clinical conditions [23].
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Many patients are at nutritional risk in hospitals, they eat too little, putting them at risk of complications
related to undernutrition. Approximately 30% of hospitalized patients are at nutritional risk, because of eating
problems including, unpredictable changes in appetite and requiring different food items and services [24]. Thus,
complications of not meeting nutritional requirements include weakening of the immune system, increased risk
of infection, poor wound healing, an increased risk of mortality and increase hospital length of stay [25].

To improve patient nutrition intake strategies have been sought include flexibility of portion size ordering,
portion size reduction, options for selective menus, increasing the choice of food items and improved food
quality. plate waste is one of the most accurate and applicable method that used to assess food waste in hospitals.
Food that is served but not eaten and have been used to provide feedback on food acceptability to help plan
menu changes defined as plate waste is [26] and to monitor the adequacy of food intakes [27]. Plate waste in
hospitals has always been much higher than other foodservice sectors [28-33]; usually in hospitals, plate waste
can be two or three times higher [34]. The volume or percentage of the served food that is discarded refers to
Plate waste. Weighing or visual estimation are the two main measurement methods that have been used to assess
(PW). Weighing of food waste may include all food waste either the total bulk amount (eg, all meals from one
ward), or food remaining on each tray or the weights of each food component on each plate. The latter system is
necessary if the data is to be analyzed for its nutrient content either by calculation or analysis. The most accurate
method for (PW) assessment is the weighing method, but it requires significant resources and time to complete.

However, it has been used successfully in many studies [35-38]. The proportion of food left in the tray can
be measured by visual estimation. Several different scales have been used. A 7-point scale (all, one mouthful
eaten, 3 /4, Y4, Y4, one mouthful left, none) is the most extensive method. [39] and the Comstock 6- point scale
[40] (all, one bite eaten, 3 /4 , '4, ¥, none). Other scales that have been used are the 5-point scale (all, 3 /4 , 5, Y4
or less, none or almost none), [41] a 4-point scale (all, 4, ¥4, none) [42]. The median plate waste occurring in
hospitals was estimated by 30%, with a wide range from 6 to 65%, as reported in 32 international studies. while
the range was estimated by Sonnino, R.; McWilliam, S. 2011 [43,44] from 19% to 66%, and 35% of food
served was not consumed by patients but discarded as waste was reported by [45]. A great reduction of food
waste in the healthcare sector have been revealed. Other studies from the food service sector that address the
economic perspective of food waste emphasized that reducing food waste also offers financial benefits [46].
Engstrom, R. & Carlsson-Kanyama, A, 2004 found

on average one fifth of food lost in four Swedish service institutions as waste, with plate waste accounting
for about 50 % of waste as the single largest source. In Sweden, additional portions could be served from food
discarded in the food service industry in four institutions and calculated economic losses of €657 (SEK 6030,
July 2003) per day [47]. During the four-week measurement period in four hospital wards food waste was worth
£139,655 (€160,889, June 2017) as estimated by Barton, A. et al., (2000). The cost of unserved meals on 62
wards approximately £1.5 million per year has been determined by Briiggemann, H. et al., 2015 [48]. Food waste
reduction in an organization can be consider as a continuous improvement process (CIP) as applied in Total
Quality Management (TQM) [49].

Generally, an improvement process involves the following steps: Analyze the problem, identify solutions,
implement measures, and review results. The current study involves all steps of (TQM). Including: determine
and analyze the reasons for food waste and measures are developed accordingly in a participatory approach.

The objectives of the current study are:

(1) To investigate and assess the size of food waste in our institute

(2) To examine the portion size served, consumed, and wasted.

(3) To explore the applicability of the DIMS (Dietary Intake Monitoring System) as an innovative technique for
monitoring the amount of plate waste in a hospital setting.

2. Methods

Rationale for Research Methodology

The food waste generation trend in the hospital setting makes it valid to investigate alternative means of
achieving a reduction in food waste. Using “whatever works” in a systematic, mindful, and obvious way to
answer the research question is the sound basis for the purpose of this study. This way of thinking is inspired by
the thinking of the contemporary philosophers such as (Abbas Tashakkori & Charles Teddlie, 1998) [50], who
believe that the researcher should have the liability to study something of interest or that seems to be of great
value. They also believe in using different methods if necessary, in a manner that can produce results, have a
positive impact on the problem under study, or result in positive change to the society.

This is a prospective observational cohort study conducted in AL-Khor hospital over 6 months for
therapeutic diet patients. A total of 563 patients were included. Dietary Intake Monitoring System (DIMS) was
used to record plate contents before and after consumption for the 563 patients at 3 main meals and 3 snacks.
Prior to the study, a list of patients available on the wards was used for patient selection based on the inclusion
criteria of this study.
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The weight of each food item was recorded based on the reference weight obtained from the therapeutic diet
main menu. The total weight of all food items on the plate was expected to correspond to the total weight
recorded by the DIMS. Estimating the weight of a single portion of each food item on the plate in this manner
was helpful to ensure that it was equivalent to the actual total portion size measured. Monitoring of food waste
was identified as one of the activities performed by the foodservice professionals to reduce food waste. The
findings revealed that meals were ordered based on standard nutritional requirements of patients, which are then
translated into predetermined portion sizes in the main menu.

Data collection

During this study, no personal details were collected from the inpatients evaluated since this study was
performed as a quality improvement project. Therefore, it was not submitted to an institutional ethical committee.
Besides, to avoid biased results, inpatients on therapeutic diet located on the same floor were only considered
and randomly selected in this study.

Additionally, some considerations were considered: — Demographic and social variables like age, sex,
socio-economic status, ethics and believes., were out of the scope of this study. It should be noted that the main
purpose was neither to evaluate nutritional requirements nor to collect epidemiological information from the
selected inpatients. Inpatients did not know beforehand the purpose of this study in order not to interfere with
food consumption. Food intake was controlled by the service staff of the hospital in such a way that inpatients
remained alone during mealtime. Afterwards, all meal wasting (if any) was collected from the inpatients rooms
to avoid biased results when measuring plate waste. Inpatients had the opportunity to choose between the daily
prepared meals in the hospital central kitchen. They were allowed choosing from a selective menu that prepared
by service staff of the hospital. The study was carried out for six months (Jan -June) / 2019 at AL- Khor hospital
— Hamad Medical Corporation in the state of Qatar.

Just before transport to the ward, both chilled and hot meals were placed on the trays according to
therapeutic diet order and standardized portions with known the exact weight of each food item under clinical
dietetics coordinator supervision. Afterwards, the trays were distributed to inpatients. One hour after, trays were
collected (after breakfast, lunch, and dinner time), the remaining food portions on each plate was weighed and
recorded using an inventory tool sheet. Food waste then calculated as the weight of remaining of each food item
out of weight served of the same food item. Then, Plate waste was calculated as the total weight of remaining
food out of the total weight of food served for each meal. Food waste was assessed for the three main meals and
three daily snacks. In total 563 meals were served during the study period (275, 203 and 85) meals were served
for breakfast, lunch, and dinner meal respectively, as well 211 snacks were served as: 96 morning (AM) snack,
62 afternoon (PM) snack and 53 (HS) snacks. Complete tray waste of discharge from the ward or death was
excluded from the study. The weight lost throughout the whole study done by the same trained persons to keep
same criterion to classify plate waste was achieved.

Data analysis

Data analysis was carried out using descriptive statistics such as mean, standard deviation, and confidence
intervals (95%) were calculated. Besides, average proportions (%) were calculated for each independent variable
(type of menu and snack). For the purpose of this study, foods served were classified into 9 categories as follows:
soups, eggs and egg-based dishes’ (i.e., boiled eggs, omelet etc.), meat and meat-based dishes, bread, pasta and
rice, seasonal fruit, yogurt, salads (i.e., mixed salads or lettuce-based salads), cooked vegetables (i.e., cauliflower,
boiled vegetables). Additionally, three timetables were considered (breakfast time, lunch time and dinner time)
to evaluate significant differences among them.

Results

During the study period, 275 (49%), 203 (36%) and 85 (15%) main meals were served for breakfast, lunch, and
dinner respectively, as well 211 snacks were served as: 96 (46%) morning (AM) snack, 62 (29%) afternoon (PM)
snacks and 53 (25%) (HS) snacks figure 1 a & b.
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Figure 1 a: Main Meals Distribution

Figure 1 b: Snacks Distribution
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The highest Mean plate waste was found in dinner meal followed by lunch and breakfast meals, while the
lowest waste was found in AM snack followed by PM and HS snacks. The overall plate waste among main
meals and snacks was 26.8% figure 2.

Figure 2. Overall, mean plate waste per meals and snacks (%)
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563 main meals and 211 snacks were served during the study period. On breakfast 141.7 kg was served
with 26.7% plate waste, while 171.7 kg of food were served on lunch and 26.9 kg on dinner with 28.1% &
32.7% plate waste for lunch and dinner, respectively. Nourishment weight served werel3.8kg, 5.7 kg and 6.5 kg
on AM, PM & HS snacks respectively, with plate waste of 9.5,13.5, &16.8 % on AM, PM, and HS snacks,
respectively. The overall amount of food waste was calculated as the weighted average of food remaining in the
plate in all meals and snacks in relation to the weight of served food. The current study allowed us to estimate
that (98.1 kg~ 26.8%) of the food served in this general hospital was wasted table 1.

Table 1. Shows the weight of meal portion served, consumed, wasted and waste percent of different meals and
snacks.

Meal / Snack Portion Served Portion Consumed Portion Wasted % Plate Waste
(Kg) (Kg) (Kg)

Breakfast 141.7 104.0 37.7 26.7
Lunch 171.7 123.4 48.3 28.1
Dinner 26.9% 18.1 8.8 32.7

AM Snack 13.8 12.5 1.3 9.5

PM Snack 5.7 4.9 0.8 13.5

HS Snack 6.5 54 1.1 16.8
Total 366.3 268.9 98.1 26.8

*Data collected over 4 weeks only
Each serving corresponding to an individual meal consisted of 6 different dishes (starch, protein source,

milk and milk products, vegetables, legumes and honey/jam) for breakfast and (starch, protein source, dairy
products, cooked vegetables, salad and soup) for lunch and dinner meals. On breakfast meal protein source was
the highest plate waste 63% followed by starch 55%, while milk was the lowest waste on breakfast. On the other
hand, salad, soup, and cooked vegetables were the highest waste on lunch meal (38, 37 &35%) respectively
while dairy products were the lowest waste 15%. Cooked vegetables, salad in dinner meal were the highest waste
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42.43 % respectively, while dairy products were the lowest 11% figure3 ( a, b, c)
Figure 3-a % of waste per food item on each meal
Figure 3 - a (Breakfast) Figure 3 -b (Lunch)
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Discussion

This study of hospital food service organizations in Qatar confirmed that most have already taken the initiative to
implement measures to quantify and reduce food waste. Currently, serving waste and plate waste from hospital
meals are the most common elements quantified, and quantification takes place during the study period. Food
waste data related to the number of plates was reported by using data collection sheet and the compiled results
are expressed in mass of food waste per portion served. Based on the present study, it appears that AL-Khor
hospitals can match the food waste quantification efforts in the hospitals.

The high level of plate waste reported by the current study is consistent with findings in other studies in
different hospitals [51]. This is also in line with the records from other hospitals that provided their data, where
the waste consisted of 42% plate waste, 36% serving waste, and 22% kitchen waste.

The present study carried out in general hospital in the state of Qatar, which typically serve breakfast, lunch,
and dinner meals, at no cost to patients. The meals served to patients can vary depending on whether their illness
requires a therapeutic diet. A typical meal comprises a cooked dish based on poultry, fish, meat, or a vegetarian
alternative, often served together with rice, pasta, or potatoes. Meals may also include a salad and/or cooked
vegetables, water or other beverages, and bread. There are several ways in which the food is usually served, but
the most common is prepared trays in hospital wards. There are multiple reasons why plate waste is especially
common in hospitals, including clinical issues, such as poor appetite and medication- altered taste, food and
menu issues, such as no choice, service issues, such as complex ordering systems, and eating environment issues,
such as the meal being interrupted by ward rounds and tests, the ward environment, and inappropriate mealtimes
[52].

An a la carte menu is served on demand to patients AS room service model is becoming more common in
hospitals internationally. less plate waste, increased patient intake, improved patient satisfaction, and decreased
costs has been reported by room service system to result in compared with the conventional food service model
[53], but few hospitals use this system. To our knowledge, this is the first study about inpatient food waste in the
state of Qatar. According to this methodology, 26.8% of the food served was wasted at AL-Khor hospital, with
the side plate being the most often discarded dish. This rate is close to the highest rates identified by other
studies, both recent and older, most of which reported rates ranging between 25% and 40% [54-63]. The overall
prevalence of food waste (26.8 %) founded by the current study was inconsistence with Italian hospitals in
several studies in the Piedmont region [64] reported that 31.2% of the food served was wasted. The overall waste
rate to well over 50%, when our results account for the food wasted along the supply chain. Food acceptability
was measured by several visual inspections of meals wastage belonging to different menus served throughout
this study. To meet a range of key performance indicators within the health care setting, hospital foodservice
models becomes one of the comprehensive measurements. Some research has shown the benefits of room
service in decreasing food costs and waste, [65,66], while other research has evaluated the improvement in
patient satisfaction [67-69]. However, there is a lack of literature on the impact on patient nutritional intake. This
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is the first study to comprehensively measure the amount of food waste using plate waste model in the state of
Qatar.

Conclusion

Food waste reduction is considered an important issue that hospitals can use to improve sustainability, by
lowering the environmental impact from food production to final landfilling of uneaten food. The very high
levels recorded in many of the studies suggest that more needs to be done to support adequate patient food
intakes and improve operational efficiency. Some attempts have been made to develop targets for acceptable
plate waste levels, but ultimately it is important for each institution to monitor their own performance and
improve the nutritional intakes of their vulnerable patients. Each institution should pay attention to the sources of
the food and keep track of the food waste that has been increased in some hospitals. Food waste should be
monitored and controlled for each meal that has been served to the patient. food waste may reduce by
Monitoring and improving hospital facilities Also, by knowing the reasons for food waste and applying all
possibilities to change whether the service system, menus, time serving, patients’ preferences, staff training,
communications, quality of food and variation can lead to a reduction in food waste.
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