
 

* Corresponding author: Abdolreza Norouzy, Department of nutrition, School of Medicine, Mashhad University of Medical Sciences, 

99199-91766, Mashhad, Iran. Tel: +985138002382; Fax: +985138002287; Email: NorouzyA@mums.ac.ir 

© 2017 mums.ac.ir All rights reserved.   
This is an Open Access article distributed under the terms of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the 

original work is properly cited. 

 
 
 

 

Investigation of the Volume of Food Waste in Qaem 
and Imam Reza Hospitals in Mashhad, Iran 
Zahra Dehnavi1#, Milad Faghani1#, Zahra Khorasanchi1, Mina Safari Bidokhti1, Najme 
Seifi2, Abdolreza Norouzy3* 

1. Department of Nutrition, MSC student of Nutrition Science, Faculty of Medicine, Mashhad University of Medical Sciences(MUMS), Mashhad, Iran 
2. Department of Clinical Nutrition, MD, PhD candidate in nutrition, Faculty of Medicine, Mashhad University of Medical Sciences(MUMS), Mashhad, 

Iran 
3. Department of Biochemistry and Nutrition, MD, PhD Associated professor in Nutrition Science, Faculty of Medicine, Mashhad University of Medical 

Sciences(MUMS), Mashhad, Iran 
# Equally contributed as first author 
 

A R T I C L E I N F O A B S T R A C T 

Article type: 
Original article 

Introduction: Food waste is a growing concern that contributes to the reduction of energy and 
protein intake. The present study aimed to investigate the volume of food waste in different 
wards of Qaem and Imam Reza Hospitals in Mashhad, Iran. 
Methods: This cross-sectional study was conducted during one week in Imam Reza and Qaem 
Hospitals in Mashhad in 2016. Research population consisted of 425 patients in the selected 
wards of the hospitals. Participants were selected non-randomly from the hospitalized 
patients. Rate of food waste was measured at lunchtime using the food residual observational 
checklist. Data analysis was performed in SPSS version 16 using descriptive statistic to define 
the baseline characteristics. In addition, independent samples t-test was used for the 
comparison of food waste between the main course and appetizer. Crosstab and Chi-square 
were applied to compare the main course and appetizer waste based on gender, hospital, and 
ward, and analysis of variance (ANOVA) was used for the comparison of age with various 
degrees of food waste. 
Results: In total, 13.9% of the patients left their food in the plate entirely. Food wastage in the 
appetizer was significantly higher than the main course (P<0.001). Moreover, the number of the 
patients who entirely left their food was lower in Qaem Hospital compared to Imam Reza Hospital 
(27.84% versus 22%) (P=0.003). Food wastage was significantly higher in the cardiac ward 
compared to the other wards (P=0.006). 
Conclusion: According to the results, food waste varied in different hospitals and hospital wards. 
Therefore, serving meals based on wards and patient requirements could be an effective solution 
to decrease food waste.  
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Introduction
Healthy feeding and appropriate nutritional 

status during hospital stay play a key role in 
patient treatment (1). As such, nutrition 
departments are among the most important 
sections in hospitals (2). Poor nutritional status 
of hospitalized patients and severity of 
underlying diseases may increase morbidity 
rates and the length of hospital stay (3). 
Recently, undernutrition in hospitals has been 

proposed as a critical issue (4). According to 
McWhirter, 40±50% of patients in five different 
specialized units within a university hospital 
had some degree of undernutrition (5). 

Food wastage is a growing concern; 89 
million tons of food are wasting each year, 
which may increase to 126 million tons by 2020 
(6), contributing to the reduction of energy and 
protein intake and leading to the complications 
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associated with malnutrition (6). 
Food waste in hospitals occurs for various 

reasons, such as anorexia, pain, stress, poor 
quality/quantity of food, and inappropriate 
environment and time for food serving (7). 
Reducing food waste is a major challenge within 
hospital foodservice operations (8). Some 
strategies have been adopted for controlling 
food waste in hospitals, including changing the 
portion sizes, increasing food choices, better 
feeding assistance for patients, and improving 
the meal delivery system (9). Minimizing food 
waste increases the access of patients to the 
required nutrients for their health through 
assuring food safety (10). 

Few studies have been focused on food 
waste in the hospitals in Iran. Given the 
importance of food waste in improving the 
nutritional status of hospitals and controlling 
hospital-related costs, the present study aimed 
to investigate the volume of food waste in 
different wards of Qaem Hospital and Imam 
Reza Hospital in Mashhad, Iran. This study is the 
first step toward further investigations to 
identify the causes and conditions associated 
with food wastage in hospitals.  
 

Material and methods 
Participants 

This cross-sectional study was performed 
during one week in Imam Reza and Qaem 
Hospitals in Mashhad in 2016. Research 
population consisted of 425 patients (220 males 
and 205 females) admitted to the general 
surgery, cardiac, internal medicine, thoracic, 
pediatric, cerebrovascular, oncology, burns, 
skin, poisoning, and accidents wards.  

Inclusion criteria were the patients who 
were hospitalized in the mentioned wards of the 
selected hospitals and consumed the hospital 
foods with no age limit. Exclusion criteria of the 
study were adherence to a soft diet and being in 
the pre-operation phase in the surgery ward.  

The study protocol was approved by the 
Ethics Committee of Mashhad University 
Medical Sciences, and written informed consent 

was obtained from all the participants. 
 

Data Collection 
Rate of food waste was measured at lunchtime 

using the food residual observational checklist 
(7). Validity and reliability of the checklist have 
been assessed by Tabibi (2011) (2). In the 
checklist, rate of food waste was defined within a 
range of 0-1, with code zero indicating that the 
patient eats all the food in the plate, code 1/4 
indicating that the patient leaves 1/4 of the food 
in the plate, code 1/2 showing that the patient 
leaves 1/2 of the food in the plate, code 3/4 
showing that the patient leaves 3/4 of the food in 
the plate, and code 1 indicating that the patient 
leaves all of the food in the plate (7).  

Measurement of food waste in the patients 
was performed by observing and taking photos 
of the amount of the main course and appetizer 
that remained in their plates after lunchtime 
and comparison with their food plates before 
eating.  
 
Statistical Analysis 

Data analysis was performed in SPSS version 
16 (SPSS Inc., Chicago, IL, USA) using descriptive 
statistic to define the baseline characteristics 
and independent samples t-test for the 
comparison of food waste between the main 
course and appetizer. In addition, crosstab and 
Chi-square were used to compare the main 
course and appetizer waste based on gender, 
hospital, and ward. Analysis of variance 
(ANOVA) was applied for the comparison of age 
in various degrees of food waste. 

 

Results 
During one week, the food waste of 425 

patients (286 in Qaem Hospital and 139 in 
Imam Reza Hospital) at lunchtime was 
measured. Mean age of the participants was 
47.27±20.66 years. Baseline characteristics of 
the participants are presented in Table 1.  

In the present study, 44.6% of the patients 
ate all the food in their plates, and 13.9% left 
their entire food in the plate (Table 2). 

 
 Table 1. Baseline Characteristics of Participants 

Total Imam Reza Qaem Hospital 
47.27±20.66 47.42±20.55 47.23±20.78 Age (year) (Mean ± SD) 
220 (51.8) 73 (52.5) 147 (51.4) Male 

Gender (N; %) 
205 (48.2) 66 (47.5) 139 (48.6) Female 
425 (100) 139 286  Total (N; %) 

 *SD: standard deviation; values expressed as mean±SD for quantitative data and number and percentage for qualitative data 
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Table 2. Total Food Waste (Main Curse and Appetizer 
Waste) in Total Population 

Food Waste N % 
0 359 44.6 
1/4 of Food 93 11.6 
1/2 of Food 161 20.0 
3/4 of Food 80 9.9 
Entire Food 112 13.9 
Total 805 100 

*Values expressed as number and percentage  

 

According to the results, 36% of the patients ate 
their entire main course, while 14%, 17%, and 
16% of the patients left 1/4, ½, and 3/4 of their 
main course respectively, and 17% left their 
entire main course. As for appetizer, 53% of the 
patients ate their entire appetizer. Mean main 
course waste was estimated at 41.4%, which 
was significantly higher than appetizer waste 

(27.84%) (P<0.001) (Table 3). 
No significant association was observed 

between age and main course waste (P=0.20), 
as well as gender and main course waste 
(P=0.72). In Qaem Hospital, 38.3% of the 
patients ate their entire main course, while this 
rate was 30.9% in Imam Reza Hospital, which 
was significantly lower than Qaem Hospital. 
Moreover, 14% of the patients in Qaem 
Hospital left their entire food, which was 
significantly lower than the estimated rate in 
Imam Reza Hospital (22%) (P=0.003) (Table 4). 
With regard to appetizer waste, no significant 
difference was observed between the selected 
hospitals (P=0.07) (Table 5). 

In the surgery ward, 37.9% of the patients 
ate their entire main course, which was 

 
   Table 3. Comparison of Main Course Waste and Appetizer Waste 

Food Waste N Mean SD* P-value 

Main Course Waste 381 41.40 37.95 
<0.001 

Appetizer Waste 422 27.84 34.47 

   *SD: standard deviation; values expressed as number and mean±SD; normal distribution determined based on t-test 

 
  Table 4. Main Course Waste in Studied Hospitals 

Main Course Waste 
Hospital Total 

P-value 
Qaem Imam Reza 

0 
N 93 43 136 

0.003 

% 38.3 30.9 35.5 

1/4 of Food 
N 45 10 55 

% 18.5 7.2 14.4 

1/2 of Food 
N 37 27 64 

% 15.2 19.4 16.7 

3/4 of Food 
N 34 28 62 

% 14 20.1 16.2 

Entire Food 
N 34 31 66 

% 14 22.3 17.2 

Total 
N 243 139 383 

% 100 100 100 

  *Values expressed as number and percentage using Chi-square  

 
  Table 5. Appetizer Waste in Studied Hospitals 

Appetizer Waste 
Hospital 

Total P-value 
Qaem Imam Reza 

0 
N 161 62 223 

0.074 

% 57.1 44.6 53 

1/4 of Food 
N 25 13 38 
% 8.9 9.4 9 

1/2 of Food 
N 55 42 97 
% 19.5 30.2 23 

3/4 of Food 
N 10 8 18 
% 3.5 5.8 4.3 

All of Food 
N 31 14 45 
% 11 10.1 10.7 

Total 
N 282 139 421 
% 100 100 100 

  * Values expressed as number and percentage using Chi-square 
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 Table 6. Main Course Waste in Different Wards of Hospitals 

Ward 
 Main Course Waste 

Total P-value 
 0* 1** 2*** 3**** 4***** 

Internal 
N 29 16 21 11 14 91 

0.006 

% 31.9 17.6 23.1 12.1 15.4 100 

Cardiac  
N 25 2 19 11 16 73 

% 34.2 2.7 26 15.1 21.9 100 

Surgery 
N 39 22 11 14 17 103 
% 37.9 21.4 10.7 13.6 16.5 100 

Other 
N 43 15 13 26 19 116 
% 37.1 12.9 11.2 22.4 16.4 100 

Total 
N 136 55 64 62 66 383 
% 35.5 14.4 16.7 16.2 17.2 100 

Values expressed as number and percentage using crosstab and Chi-square; *Eating entire food, **leaving 1/4 of food, ***leaving 
1/2 of food, ****leaving 3/4 of food, *****leaving entire food 

 
Table 7. Appetizer Waste in Different Wards of Hospitals 

Ward 
 Appetizer Waste 

Total P-value 
 0* 1** 2*** 3**** 4***** 

Internal 
N 54 13 22 2 8 99 

0.181 

% 54.5 13.1 22.2 2 8.1 100 

Cardiac 
N 36 5 20 7 5 73 

% 49.3 6. 27.4 9.6 6.8 100 

Surgery 
N 74 12 25 6 15 132 
% 56.1 9.1 18.9 4.5 11.4 100 

Other 
N 59 8 30 3 18 118 
% 50 6.8 25.4 2.5 15.3 100 

Total 
N 223 38 97 18 46 422 
% 52.8 9 23 4.3 10.9 100 

Values expressed as number and percentage using crosstab and Chi-square test; *Eating entire food, **leaving 1/4 of food, 
***leaving 1/2 of food, ****leaving 3/4 of food, *****leaving entire food 

 
significantly higher than the rate in the other 
wards. In the cardiac ward, 21.9% of the 
patients left their entire main course, which 
was significantly higher than the other wards 
(Table 6). Therefore, a significant difference 
was denoted in the rate of main course waste 
between various wards of the hospitals 
(P=0.006) (Table 5). As for appetizer waste, no 
significant difference was observed between 
various wards (P=0.18) (Table 7). 
 

Discussion 
Nutrition is essential to the care processes of 

patients. Food waste in hospitals is an important 
issue since it shows the nutritional status of 
patients and wastage of the financial sources. 
According to the present study, 44.6% of the 
patients ate the entire food in their plates, and 
13.9% left their food in the plate entirely. In the 
study by Frakes et al., which was conducted on 
611 patient in 20 hospital wards, the food waste 
in breakfast, lunch, and dinner was evaluated, 
and the mean food waste for all the served food 
was reported to be 21.9% (9).  

Another study in this regard was performed 

by Tabibi et al. (2011) in Boali Hospital in 
Tehran (Iran). The results indicated that 41.6% 
of the patients did not waste any of their lunch, 
while 30.5% wasted ¼of their food, 9.4% 
wasted ½ of their food, 2.7% wasted ¾ of their 
food, and 5.5% wasted all of their food (2). Our 
findings demonstrated that 55.4% of the 
patients left some of their food (did not eat their 
entire food). In the study by Hirsch et al., which 
was performed in 11 hospitals in the United 
Kingdom, 55.8% of the patients left some of 
their food (11). As can be seen, the obtained 
mean value in the present study is in line with 
the findings of Hirsch et al. 

According to the current research, appetizer 
waste was lower compared to main course 
waste. No prior studies have determined the 
difference between main course waste and 
appetizer waste, while some findings have 
shown that food wastage is lower in breakfast 
compared to lunch and dinner. This could be 
due to the low appetite of patients and their 
difficulty in chewing and swallowing food in the 
main course rather than the appetizer. 

In the current research, the volume of food 
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waste had no significant differences between 
various age groups and genders, while in the 
study by Roberto S. et al., food wastage was 
higher in the wards where the patients were 
older (1). Similarly, the results obtained by 
Hamilton K. et al. indicated that food waste was 
higher in female patients compared to males 
regardless of the type of regimen (12). 

In the present study, 14% of the patients in 
Qaem Hospital left their entire food, which was 
significantly lower compared to the rate in 
Imam Reza Hospital (22%) due to different 
factors, such as food quality/quantity, food 
making methods, and variety of food. Further 
investigation is required to find the main causes 
of high food wastage in Imam Reza Hospital 
compared to Qaem Hospital.  

Regarding the difference in the rate of food 
wastage in various wards of the selected 
hospitals, food waste was significantly higher in 
the cardiac wards compared to the other wards. 
On the other hand, food waste was lower in the 
surgery ward was lower than the other wards. 
This could be due to the fact that after surgery, 
patients often have higher energy and protein 
requirements and must have high calorie and 
protein intake in their regimen. Therefore, they 
must eat more food in order to receive adequate 
calories and protein. In this regard, Roberto S. et 
al. stated that medical rehabilitation and surgery 
wards had the highest and lowest food wasting, 
respectively, which is consistent with the results 
of the present study (5). In another research, 
Barton A. et al. measured the rate of food waste 
in four wards based on food weight, reporting 
food wastage to be 32% in the medical ward, 
32% in the surgery ward, 35% in the orthopedic 
ward, and 41% in the geriatric ward (4). 
Therefore, it could be inferred that serving food 
based on the requirements of each ward could 
be an effective solution to decrease food waste 
in hospitals.  

 

Conclusion 
Food waste is an important issue in 

hospitals, the reduction of which requires basic 
strategies and programs. According to the 
results, food waste may vary in different 
hospitals and wards due to several factors. 
Therefore, it is recommended that food serving 
be performed in accordance with the 
requirements of each ward in order to decrease 

food wastage in hospitals.  
 

Acknowledgments 
Hereby, we extend our gratitude to Mashhad 

University of Medical Sciences (MUMS) for the 
financial support of this study.  

 

Conflict of interest  
The authors declare that they have no 

competing interests. 
 

Author’s contribution  
Study concept and design: Abdolreza 

Norouzy, Zahra Dehnavi and Milad Faghani. 
Analysis and interpretation of data: Zahra 
Dehnavi, Milad Faghani and Zahra Khorasanchi. 
Drafting of the manuscript: Zahra Dehnavi, Mina 
Safari bidokhti. Critical revision of the 
manuscript for important intellectual content: 
Najme Seifi and Abdolreza Norouzy. Statistical 
analysis: Zahra Dehnavi, Milad Faghani, Najme 
Seifi. 

 

Funding 
This study was supported by grant from 

Mashhad University of Medical Sciences, 
Mashhad, Iran. 

 

References 
1. Ohlsson T. Food waste management by life cycle 

assessment of the food chain. J Food Sci 2004; 
69(3):CRH107-9. 

2. Jamalodin TS, Reza MM, Mahsa GA. Effect of food 
distribiution training on the amount of food 
residuals in Tehran Boali hospital in 2010. 
Payavard Salamat. 2012; 5(5):79-89. 

3. Freil M, Nielsen MA, Biltz C, Gut R, Mikkelsen BE, 
Almdal T. Reorganization of a hospital catering 
system increases food intake in patients with 
inadequate intake. Scand J Food Nutr. 2006; 
50(2):83-8. 

4. Barton AD, Beigg CL, Macdonald IA, Allison SP. 
High food wastage and low nutritional intakes in 
hospital patients. Clin Nutr. 2000; 19(6):445-9. 

5. Sonnino R, McWilliam S. Food waste, catering 
practices and public procurement: a case study of 
hospital food systems in Wales. Food Policy. 2011; 
36(6):823-9. 

6. Williams P, Walton K. Plate waste in hospitals and 
strategies for change. e-SPEN Eur J Clin Nutr 
Metab. 2011; 6(6):e235-41. 

7. Naithani S, Thomas JE, Whelan K, Morgan M, 
Gulliford MC. Experiences of food access in 
hospital. A new questionnaire measure. Clin Nutr. 
2009; 28(6):625-30. 



 

 
 

 

Food Waste in Hospitals Dehnavi Z et al 

J Fasting Health. 2017; 5(4): 178-183.  183 

 

 
 
 

 

8. Ofei KT, Holst M, Rasmussen HH, Mikkelsen BE. 
Effect of meal portion size choice on plate waste 
generation among patients with different 
nutritional status. An investigation using Dietary 
Intake Monitoring System (DIMS). Appetite. 2015; 
91:157-64.  

9. Frakes EM, Arjmandi BH, Halling JF. Plate waste in 
a hospital cook-freeze production system. J Am 
Dietetic Assoc. 1986; 86(7):941-2. 

10. Schenker S. Better hospital food. Nutr Bulletin. 

2001; 26(3):195-6. 
11. Hirsch KM, Hassanein RS, Uetrecht CL, Nelson SJ. 

Factors influencing plate waste by the 
hospitalized patient. Rome, Italy: AGRIS Since; 
1979. 

12. Yang IS, Kim JL. Assessment of factors affecting 
plate waste and its effects in normal & soft diets 
provided from hospital foodservice. Korean J 
Community Nutr. 2001; 6(5):830-6. 

 


