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ABSTRAK

Judul: Evaluasi Limbah Makanan di Instalasi Gizi di RS PKU Muhammadiyah Gamping Yogyakarta,
Indonesia

Latar Belakang: Limbah makanan rumah sakit berdampak signifikan pada biaya operasional, keberlanjutan
lingkungan, dan kualitas perawatan pasien. Limbah makanan berkontribusi terhadap jejak ekologi global dan
muncul dari berbagai faktor seperti kepuasan pasien terhadap makanan, keragaman menu, dan kontrol porsi.
Penelitian ini mengevaluasi limbah makanan yang dihasilkan oleh pasien rawat inap di Rumah Sakit PKU
Muhammadiyah Gamping Yogyakarta dan bertujuan untuk mengidentifikasi faktor-faktor yang memengaruhi
limbah makanan untuk mengembangkan strategi pengurangan yang efektif.

Metode: Dengan menggunakan metodologi penelitian kuantitatif, penelitian ini difokuskan pada 50% sampel dari
kapasitas tempat tidur rumah sakit, yang melibatkan 127 pasien. Data tentang limbah makanan pasien
dikumpulkan melalui pengukuran langsung pada tiga interval: jumlah makanan yang disajikan, limbah yang
dihasilkan di dapur, dan sisa makanan di piring pasien. Berat badan dicatat dengan cermat untuk pasien yang
memenuhi syarat selama penelitian. Data yang dikumpulkan dianalisis menggunakan Stafistical Package for the
Social Sciences (SPSS) untuk menentukan pola konsumsi dan mengukur total limbah makanan per makanan.
Hasil: Temuan penelitian mengungkapkan bahwa sebagian besar limbah makanan terjadi selama makan malam
(30.643 kg), melebihi limbah selama makan siang dan sarapan. Rata-rata, 84,23 kg makanan dibuang setiap hari,
dengan 75% (n=227) pasien memilih untuk tidak mengonsumsi makanan mereka. Faktor-faktor yang
berkontribusi meliputi ukuran porsi yang tidak tepat, pilthan menu yang tidak menarik, dan gangguan dalam
aktivitas pasien yang memengaruhi waktu makan.

Kesimpulan: Penelitian ini menyoroti volume sampah makanan yang signifikan di antara pasien rawat inap
rumah sakit, yang terutama disebabkan oleh selera makan, variasi menu, dan kualitas makanan. Temuan tersebut
menekankan perlunya ukuran porsi yang dioptimalkan, penawaran menu yang beragam, dan strategi distribusi
makanan yang lebih baik dalam layanan gizi rumah sakit. Peningkatan di area ini diantisipasi akan menghasilkan
pengurangan sampah makanan, biaya operasional yang lebih rendah, dan mendukung inisiatif keberlanjutan
lingkungan.
Kata kunci

Sampah Makanan; Kepuasan Pasien; Variasi Menu; Rumah Sakit; Manajemen Makanan

ABSTRACT

Title: Evaluation of Food Waste in the Nutrition Installation at PKU Muhammadiyah Gamping Yogyakarta
Hospital

Background: Hospital food waste significantly impacts operational costs, environmental sustainability, and
patient care quality. It contributes to the global ecological footprint and arises from multifaceted factors such as
patient meal satisfaction, menu diversity, and portion control. This study evaluates food waste generated by
inpatients at PKU Muhammadiyah Gamping Yogyakarta Hospital and aims fo identify factors influencing food
waste to develop effective reduction strategies.

Methods: Employing a quantitative research methodology, the study focused on a sample representing 50% of
the hospital's bed capacity, invelving 127 patients. Data on patient meal waste were collected through direct
measurements across three intervals: the quantity of food served, waste generated in the kitchen, and food
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remaining on patient plates. Weights were meticulously recorded for eligible patients throughout the study. The
collected data were analysed using the Statistical Package for the Social Sciences (SPSS) fo determine
consumption patterns and quantify total food waste per meal.

Results: Findings reveal that most of the food waste occurred during dinner (30.643 kg), surpassing waste during
lunch and breakfast. On average, 84.23 kg of food was discarded daily, with 75% (n=227) of patients opting not
to consume their meals. Contributing factors included inappropriate portion sizes, unappealing menu selections,
and interruptions in patient activities affecting mealtime.

Conclusion: This research highlights a significant volume of food waste among hospital inpatients, primarily
driven by appetite, menu variety, and food quality. The findings emphasise the necessity for optimised portion
sizes, diversified menu offerings, and improved meal distribution strategies within hospital nutritional services.
Enhancements in these areas are anficipated fo yield reductions in food waste, lower operational costs, and
bolster environmental sustainability inifiatives.

Keywords: Food Waste; Patient Satisfaction; Menu Variety; Hospital; Food Ma t
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INTRODUCTION

In recent years, the issue of food waste has gained significant attention. Food waste is the most significant
contributor to the global environmental footprint, accounting for 10% of emissions. The three dimensions of
sustainability, environmental, economic, and social, are closely linked to food waste.” Reducing food waste will
alleviate the financial strain on the already limited healthcare sector. If patient satisfaction and food intake are
improved, addressing malnutrition will also contribute to social sustainability.’* Malnutrition is a common
problem in hospitals worldwide and has been associated with increased morbidity and mortality, costs, and
extended hospital stays.® Therefore, reducing food waste in hospitals has many benefits from a sustainability
perspective. The end-of-consumer food supply chain, encompassing households, the food service industry, and
the retail sector, is responsible for 22% of the approximately 1.3 billion tonnes of food waste generated globally
annually.® Governments, environmental groups and global leaders have committed to reduce food waste and
diverting waste from landfills to address this issue.”

Hospitals are places where food waste often occurs, so it is essential to develop strategies to manage it.
Food waste in some healthcare facilities accounts for up to 50% of total waste. This includes edible food (e.g.,
leftovers) and inedible organic materials (e.g., bones, and vegetable peels).® Food waste in hospitals occurs for a
variety of reasons.” Patient-related factors include health status, length of stay, appetite, expectations, and food
quality and quantity satisfaction. The appearance, portion size, taste, and variety of menu choices are also
important. However, several challenges exist within the food service model.'’ These include difficulty
accommodating therapeutic diets, ingredient variability due to seasons, and difficulty predicting food quantities.
Additionally, limitations in food service design can lead to delays between ordering and consumption and frequent
provision of excess or incorrect items. These issues can sig] antly impact patient satisfaction and the overall
dining experience. In addition, food waste is also influenced by the hospital environment itself due to the
disruption of services and the patient environment, which has an impact on food intake.""

Food waste can occur at any stage of the food service system, including storage, preparation, cooking,
and serving. Nevertheless. the most significant losses typically happen at the final stage: the point of consumption.
Measuring food waste—defined as food that 1s served but not consumed—provides valuable feedback on meal
acceptability. This information can guide menu adjustments and monitor dietary adequacy. Plate waste is
consistently higher in hospitals than in other food service sectors. While restaurants, cafes, schools, and workplace
canteens generally maintain plate waste levels of less than 15%, hospitals often experience plate waste that is two
to three times greater.'” Based on the explanation above, information and research results regarding evaluating
patient food waste have not been widely found in Indonesia. Therefore, this study aims to assess food waste
produced by hospital inpatients, especially teaching hospitals in Yogyakarta, Indonesia.

METODE
Study Design

This research utilises a quantitative research design, concentrating on the meticulous process of weighing
and evaluating patients' meal trays before and after their distribution. The study adheres strictly to the procedures
outlined by the European Commission Standard (2019), ensuring a comprehensive and systematic approach.
Conducted at RS PKU Muhammadiyah Gamping in Yogyakarta, the research spanned a period from February to
June 2024, aiming to assess the nutritional adequacy and compliance of meal provisions within the healthcare
setting.

Participants
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The study included 50% of the total bed capacity at the PKU Muhammadiyah Hospital in Gamping,
Yogyakarta, which has 225 beds. The meal tray weighing focused on Class I11 patients who met the inclusion
criteria. The inclusion criteria were: aged 18 years or older, hospitalised for at least two days, undergoing a regular
or therapeutic diet, and able to eat independently while fully conscious. The exclusion criteria included patients
receiving nutrition via a Ryle’s tube, parenteral nutrition, or those with a "nil by mouth" (NBM) status; patients
with mental disorders or in critical condition; and patients on modified texture diets.

Data Source Measures

In this study, we implemented a visual estimation method using a percentage scale to evaluate the amount
of food waste generated after the distribution of soup trays. Each working day, we meticulously assessed the food
waste produced. To accurately measure this waste, we employed an electronic kitchen scale (Jata 722P, Portugal),
which has a maximum capacity of 5 kg and offers precise measurements up to 0.1 grams. This approach allowed
us to quantify the food waste in grams, providing a detailed insight into the effectiveness of our food distribution
methods.

Ethical Consideration

This study has received ethical approval from the Ethics Committee of the Universitas 'Aisyiyah
Yogyakarta (No. 3410/KEP-UNISA/1/2024) and the RS PKU Muhammadiyah Gamping Yogyakarta Ethics
Committee (No. 030/KEP-PKU/I/2024), along with research permission from RS PKU Muhammadiyah Gamping
Yogyakarta (No. 0289/P1.24.2/11/2024).

RESULT AND DISCUSSION

RS PKU Muhammadiyah Gamping Yogyakarta is a private hospital in the Special Region of Yogyakarta
and operates under the Muhammadiyah organisation. As an Islamic-based healthcare facility, RS PKU
Muhammadiyah Gamping is dedicated to delivering high-quality medical services while adhering to Islamic
values. The hospital also functions as a teaching institution, collaborating with the University of Muhammadiyah
Yogyakarta (UMY) to provide resources for skill and knowledge development for medical students and healthcare
professionals. With approximately 225 beds available across various wards, the hospital participated in a study
involving 127 patients, all meeting the established inclusion and exclusion criteria. This research was conducted
between January and July 2024.

Table 1. The Average Food Portions Served to Inpatients at PKU Muhammadiyah Gamping Hospital
BREAKFAST/LUNCH/DINNER

DAY Breakfast (Gr/Portion) Lunch (Gr/Portion) Dinner (Gr/Portion)
I 414 321 380
1 379 357 459
1 360 396 394
v 368 405 398
v 396 346 365
Vi 385 352 383
VIl 370 335 404
VI 405 335 332
IX 410 403 377
X 354 318 354
X 354 318 354
Average 378 354 385

In Table 1, the average food portions served to inpatients at PKU Muhammadiyah Gamping Hospital are
detailed as follows: 378 grams for breakfast, 354 grams for lunch, and 385 grams for dinner. This study measured
food waste at three distinet points during data collection. Initially, we weighed the food plates to determine the
weight of each prepared menu item, which is presented in Table 1 as the total food produced. After the food was
served to the patients, we weighed the remaining food in the kitchen pan before disposal, categorising this as
residual waste. Lastly, the dirty plates from the patients were returned to the kitchen or washing area, where any
uneaten food was collected and weighed; this is referred to as plate waste. Total food waste was calculated by
summing the amounts of leftovers and plate waste. All food measurements were recorded in grams.

Table 2. The Average Food Production, Serving, Consumption, and Waste by Meal Period

Food Produced Served Leftover Plate Food Total
(gr) Food (gr) Waste (gr)  Waste (gr) Consumed ‘Waste (gr)
(gr)
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mean mean mean mean mean mean
Breakfast 378 378 24945 247 131 25192
Lunch 354 354 27983 240 114 28223
Dinner 385 385 30384 259 126 30643

Table 2 displays the results of calculations related to average food production, food served, food waste,
waste on plates, food consumed, and total waste for each meal period: breakfast, lunch, and dinner. This data
provides valuable insights into consumption patterns and the waste generated during mealtime, which is essential
for formulating more efficient and effective food management strategies.

According to Table 2, as many as 141,859 kg of food was produced for patients in a single day. The meal
portions per patient were 378 grams for breakfast, 354 grams for lunch, and 285 grams for dinner. Conversely,
the amount of unserved food totalled 83,312 kg per day, distributed as follows: approximately 66 patients
consumed 24,945 kg for breakfast, around 80 patients consumed 27,983 kilograms of lunch, and about 79 patients
consumed 30,384 kilograms for dinner. The highest unserved food waste and patient leftovers were observed
during dinner. Specifically, patients consumed only 126 grams of food each during dinner, underscoring a
significant gap between the food served and consumed.

The portion sizes of meals served to hospital patients are critically important in meeting their nutritional
requirements, supporting the healing process and enhancing the overall quality of care provided. At PKU
Muhammadiyah Gamping Hospital, a comprehensive analysis of meal services revealed that average portion sizes
varied significantly by mealtime: breakfast averaged 378 grams, lunch averaged 354 grams, and dinner averaged
385 grams. These variations in portion sizes warrant a thorough examination of established hospital nutrition
standards. It is crucial to consider individual patient energy needs, which can differ widely based on age, sex,
activity level, and specific medical conditions. For instance, patients recovering from surgery may require a
different caloric intake than those with chronic illnesses or rehabilitation.'* Additionally, medical conditions such
as diabetes, heart disease, or dietary restrictions may necessitate further portion sizes and nutritional content
adjustments."™" Understanding these factors is essential to ensure that all patients receive meals that meet their
energy requirements and effectively support their unique health needs throughout their hospital stay.

Nutritional Needs and Portion Adjustments

Hospitalised patients require adequate nufrition to facilitate their recovery, encompassing essential
macronutrients such as energy, proteins, fats, carbohydrates, and vitamins and minerals."* The adequacy of these
nutrients is closely tied to the patient’s nutritional status and the therapeutic objectives set by healthcare providers.
Therefore, effective portion control is crucial, especially for individuals facing specific conditions such as
malnutrition or obesity, as these factors can significantly influence recovery outcomes. For instance, patients with
chronic illnesses, including diabetes or cardiovascular disease, may need adjusted portion sizes to accommodate
their altered metabolic requirements and associated medical treatments.” Consequently, the nutritional
composition of hospital meals should be customised to reflect the patient's medical condition and dietary
preferences.

In hospital settings, it is a common practice to serve lighter meals in the morning, which may reflect
established protocols or the generally reduced appetite of patients during the early hours.'> Conversely, more
significant portions are typically provided for lunch and dinner to address the increased energy demands later in
the day. However, this general approach necessitates more nuanced adjustments based on individual patient health
status, daily energy expenditure, and specific nutritional needs.'>'® This methodology aligns with national dietary
guidelines, such as those from the Ministry of Health of the Republic of Indonesia, which recommend
proportionate calorie distribution among the day's three main meals tailored to each patient's energy requirements.

Food Waste and the Mismaich Between Portion Sizes and Patient Needs

The issue of food waste within the healthcare sector, particularly in hospitals, is a paramount concern
that necessitates critical attention from healthcare providers and management. The study in three hospitals at
Victoria, Australia report an alarming rate of food waste in hospital settings, indicating that as much as 45% can
be attributed to patients leaving food uneaten on their plates.® This statistic underscores a significant disjunction
between the portion sizes of food served and the actual consumption behaviours of patients. Hospitals frequently
depend on standardised meal portions that fail to accommodate individual patients’ diverse dietary needs and
preferences, contributing to considerable food waste.!”' This disconnection can also be linked to the inadequacy
of personalised meal planning. Many hospital meal programs do not sufficiently account for specific dietary
requirements, medical conditions, or individual taste preferences—all crucial factors significantly influencing
appetite and food choices. For instance, patients recovering from surgical procedures may possess distinct
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nutritional needs and appetite levels compared to those receiving treatment for chronic illnesses. Neglecting these
complexities can result in well-meaning meal programs that inadvertently exacerbate food waste.

To tackle this issue effectively, integrating information technology and data analytics into hospital meal
planning emerges as a promising strategic solution. Advanced systems capable of tracking and analysing patients’
food consumption patterns can yield valuable insights into individual preferences and nutritional requirements.?’!
By leveraging this data, hospitals can dynamically adjust portion sizes and meal offerings to align more closely
with consumption trends. The data-driven methodologies can significantly mitigate food waste while enhancing
patient satisfaction.! Moreover, adopting these technological innovations may yield substantial operational cost
savings. By reducing the overproduction of food—ensuring that meal provisions are neither excessive nor
insufficient—hospitals can optimise their food service operations.'”** This approach conserves valuable resources
and fosters a more sustainable model of hospital food management. In summary, addressing the challenge of food
waste through personalised meal planning and integrating advanced technology can enhance the quality of patient
care and facilitate the efficient utilisation of hospital resources.

Patient Satisfaction and its Correlation with Food Consumption and Waste

Extensive research has established a significant link between patient satisfaction with food quality,
overall food consumption, and waste reduction in healthcare settings. A pivotal study in New Zealand revealed a
noteworthy positive correlation between patients' satisfaction with the quality of the food provided and the level
of food waste generated.'* Within hospitals, prioritising and enhancing patient satisfaction with meals emerges as
an essential strategy for improving the patient experience and minimising leftover food.”*** When patients enjoy
their meals and find them satisfying, they are far more likely to consume what is served. This increased
consumption reduces food waste and ensures patients receive the vital nutrients necessary for their recovery and
well-being.

Hospitals are encouraged to implement systematic feedback mechanisms, such as satisfaction surveys,
to cater to patients’ dietary preferences and enhance meal satisfaction. These surveys can offer valuable insights
into patient tastes and preferences. A recent study highlighted the importance of customising menu options to
reflect diverse cultural preferences and dietary restrictions, significantly enhancing patient food intake."
Furthermore, by tailoring food choices to address specific medical conditions—such as offering soft-textured diets
for individuals with swallowing difficulties—hospitals can achieve dual benefits: improved food consumption
rates and positive outcomes for patient health.”** This comprehensive approach addresses the practical aspects
of meal service and fosters a nurturing environment conducive to patient healing and satisfaction.

Technological Innovations and Waste Reduction Strategies

Hospitals stand to gain significantly from technological innovations to reduce food waste, a pressing
e within the healthcare sector. One practical approach involves using predictive algorithms and advanced food
distribution systems, which enable hospitals to accurately forecast the specific quantities of food needed for each
meal service.”"* By analysing a range of factors—including historical consumption data, patient demographics,
dietary restrictions, and clinical conditions—hospitals can optimise their food inventories to align with actual
demand rather than relying on approximations that often lead to excess waste. In addition, sophisticated
technologies like innovative waste tracking systems allow for real-time monitoring of food waste levels in hospital
kitchens and dining areas.” These systems provide valuable insights into food waste patterns, pinpointing areas
where waste oceurs most frequently and under what circumstances. With this information, hospital administrators
and nutrition services can implement targeted corrective actions, such as adjusting meal preparations or refining
food storage and handling practices, to minimise waste effectively.

Moreover, embracing a comprehensive, data-driven approach to food waste management can
significantly enhance the sustainability of hospital food systems. This improves operational efficiency and aligns
with broader environmental sustainability goals, which have become increasingly relevant today. Reducing food
waste in healthcare settings is crucial for promoting environmental sustainability.? Since hospitals are among the
most significant food consumers, their waste contributes notably to greenhouse gas emissions and landfill
overflow. Therefore, developing and implementing proactive waste reduction strategies is essential for lowering
the carbon footprint of healthcare institutions.’® *? These initiatives benefit the environment and enable hospitals
to operate more responsibly and efficiently, ultimately enhancing their service to patients and the community.

Staff Training and Stakeholder Involvement

To effectively implement waste reduction and portion management strategies in hospitals, it is essential
to provide comprehensive training for all staff engaged in food service. This training should target nutritionists,
chefs, and food service personnel, ensuring they thoroughly understand efficient food management practices.
These practices encompass a range of techniques, such as accurately adjusting portion sizes according to
individual patient needs, closely monitoring food intake, and employing effective portion control measures to
minimise waste. Additionally, training programs should stress the importance of recognising and accommodating
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the diverse dietary requirements of patients. This includes medical needs, such as allergies, specific dietary
restrictions, personal preferences, and cultural considerations.’>* By aligning food options with patients' tastes
and nutritional needs, hospitals can enhance overall patient satisfaction while simultancously working to reduce
food waste.

Key stakeholders, including food service providers, manufacturers, and suppliers, are crucial to a
hospital's effective food procurement strategies. Close collaboration between these partners and hospital staff is
essential to ensure that food supplies are tailored to meet the specific demands of the hospital's patient
population.’**7 This proactive approach helps mitigate the risks of overstocking and minimise instances of food
waste. Moreover, fostering strong collaborative relationships between hospitals and food suppliers can improve
food sourcing and more effective inventory management. By sharing data on patient consumption patterns and
food preferences, hospitals can make informed decisions regarding their food purchasing strategies.® This
significantly contributes to waste reduction efforts and ensures patients receive fresh, appealing meals that meet
their nutritional needs. A comprehensive strategy that includes training, collaboration, and data-driven decision-
making is vital for reducing waste in hospital food services.

Regulatory Framework and Future Directions

Regulators, including health authorities and local governments, should comprehensively revise national
guidelines to ensure they are adaptable and responsive to the diverse needs of patients across various
demographics and medical conditions. This revision process should include thorough consultations with
healthcare professionals, patients, and community organisations to identify specific areas for improvement.
Regular inspections and detailed monitoring of hospital food management practices are essential to ensure
compliance with these guidelines.” These evaluations should assess adherence and offer actionable feedback to
help hospitals enhance their food management systems. This includes examining food sourcing, preparation
methods, and waste disposal practices to identify opportunities for improvement. Furthermore, establishing a
robust system of incentives for hospitals that significantly reduce food waste can promote a culture of
sustainability within healthcare facilities."*”* Incentives may include financial subsidies for implementing
advanced technology to reduce waste and support obtaining sustainability certifications, which recognise
hospitals' efforts in environmental stewardship.

Additionally, launching public awareness campaigns specifically focused on reducing food waste in the
healthcare sector is crucial. These campaigns should aim to educate the community about the environmental
consequences of food waste while providing practical strategies for patients, staff, and hospital administrators to
adopt more sustainable practices.*** Educational workshops, informative materials, and interactive programs can
engage the community and foster collaborative efforts toward waste reduction in healthcare settings. By
implementing these interconnected initiatives, we can create a more sustainable healthcare system that addresses
patients'’ health needs, prioritises environmental responsibility, and encourages community involvement.

CONCLUSION

The effective management of food portions in hospitals is essential not only to fulfil the nutritional needs of
patients but also to minimise food waste and enhance operational efficiency. By harnessing patient consumption
data, embracing technological innovations, and collaborating with stakeholders, hospital managers can improve
their food distribution systems, reduce waste, and elevate the overall quality of healthcare services. These
strategies align with broader sustainability objectives, ensuring hospitals deliver high-quality care while lowering
environmental impact. As such, they must continue to innovate and implement best practices in managing food
portions and waste, ultimately leading to better patient outcomes and decreased operational costs.
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