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Abstract 

Aim: Mental conditions and food service satisfaction significantly affect dietary intake in hospitalized 

patients. However, research on this interaction is scarce. Therefore, this study had two objectives: i) 

determining the relationship between anxiety/depression and food service satisfaction and ii) testing the 

direct or indirect relationship between depression and daily energy intake mediated by food service 

satisfaction. 

Method: This cross-sectional study was conducted in a public hospital. The sample comprised 218 adult 

inpatients (18-75 years of age). Data were collected using the Hospital Anxiety Depression Scale (HADS) and 

the Acute Care Hospital Food Service Patient Satisfaction Questionnaire (ACHFSPSQ). Dietary intake was 

analyzed based on 24-hour recall data. The data were analyzed using path analysis. 

Results: Participants who were at risk for depression and anxiety had significantly lower mean ACHFSPSQ 

subscale scores than those who were not (p<0.05). There was a positive correlation between ACHFSPSQ 

subscale scores and daily energy and nutrient intake (p<0.05). However, participants who were at risk for 

anxiety and depression did not consume significantly less energy and nutrient than those who were not 

(p>0.05). The results showed that the risk for depression adversely affected food service satisfaction 

(p<0.05). However, it had no direct or indirect relationship with daily energy intake (p>0.05). The results 

also showed that food service quality partly mediated the risk for depression and daily energy intake 

(β=6.003, p<0.05). 

Conclusion: Patients at risk for anxiety and depression may have negative perceptions of food services that 

are not reflected in their actual dietary intake. Therefore, healthcare professionals should consider 

hospitalized patients’ mental status before assessing their satisfaction with food services. 

Keywords: Anxiety, depression, energy intake, food service, inpatients. 

Hastanede Yatan Hastalarda Depresyon/Anksiyete ile Yiyecek Hizmeti Memnuniyeti 

Arasındaki İlişki 

Öz 

Amaç: Psikolojik durum ve yiyecek hizmetleri memnuniyeti, hastanede yatan hastalarda besin alımı 

üzerinde önemli bir etkiye sahiptir. Ancak, bu faktörlerin etkileşimi bilinmemektedir. Bu nedenle çalışmanın 

amaçları: i) anksiyete ve depresyon riski ile yemek servisi memnuniyeti arasındaki ilişkiyi belirlemek, ii) 

depresyon riski ile günlük enerji alımı arasındaki doğrudan ve dolaylı ilişkiyi, yemek servisi memnuniyeti alt 

boyutları aracılığıyla test etmektir. 

Yöntem: Bu çapraz-kesitsel çalışma, bir kamu hastanesinde yürütülmüştür. Örneklem 218 yatan hastadan 

olşmaktadır (18-75 yaş arası). Veriler Hastane Anksiyete Depresyon Ölçeği (HADS) Hastane Yiyecek 
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Hizmetleri Hasta Memnuniyeti Ölçeği (ACHFSPSQ) kullanılarak toplanmıştır. Diyet alımı 24 saatlik 

hatırlatma yöntemiyle analiz edilmiştir. Veriler Path analizi kullanılarak analiz edilmiştir. 

Bulgular: Depresyon ve anksiyete riski olan hastaların ACHFSPSQ alt puanları risk altında olmayanlara 

göre önemli ölçüde daha düşüktü (p<0,05). ACHFSPSQ alt puanları günlük enerji ve çoğu besin ögesi 

alımıyla pozitif  ilişkiliydi (p<0,05). Ancak anksiyete ve depresyon riski olan hastalarla risk olmayanlar 

arasında  enerji ve besin ögesi alımı açısından istatistiksel olarak anlamlı bir farklılık yoktu (p>0,05). 

Sonuçlar depresyon riskinin yiyecek hizmetleri memnuniyeti üzerinde olumsuz bir etkisi olduğunu gösterdi 

(p<0,05). Ancak depresyon riski ile günlük enerji alımı arasında doğrudan ve dolaylı bir ilişki bulunamadı 

(p>0,05). Bulgular ayrıca yemek servisi kalitesi alt puanının depresyon riski ve günlük enerji alımı 

arasındaki ilişkiye kısmen katkısı olduğunu gösterdi (β=6,003, p<0,05). 

Sonuç: Anksiyete ve depresyon riski olan hastaların yiyecek hizmetleri ile ilgili olumsuz düşünceleri gerçek 

besin alımlarına yansımayabilir. Bu yüzden sağlık profesyonelleri yatan hastalarda yiyecek hizmetleri 

memnuniyetini değerlendirmeden önce hastaların psikolojik durumunu dikkate almalıdır. 

Anahtar Sözcükler: Anksiyete, depresyon, enerji alımı, yiyecek servisi, yatan hastalar. 

 

Introduction 

The prevalence of malnutrition among hospitalized adults in Türkiye is more than 15% 

and increases dramatically after a one-week hospital stay1,2. Malnutrition is positively 

correlated with longer hospital stays and higher morbidity, mortality, and costs. 

Therefore, healthcare professionals should ensure that their patients get enough food 

intake3,4. Food intake during hospitalization is influenced by both the patient's condition 

and the quality of hospital meals. The patient's condition encompasses physical 

characteristics (e.g., difficulty eating and swallowing, poor dentition, and reduced senses 

of taste and smell) and psychosocial factors (e.g., anxiety, sadness, and loneliness). In 

addition, nutrition-related factors are abdominal bloating, diarrhea, nausea, vomiting, 

fatigue, and loss of appetite. Diet restrictions and interruptions during mealtime are 

other possible factors5,6. 

The prevalence of depression and anxiety among hospitalized patients ranges from 20% 

to 50%. Patients with longer hospital stays are more likely to experience anxiety and 

depression7,8,  which in turn leads to a dramatic loss of appetite9. Research also shows 

that older adults suffering from depression and anxiety tend to have a decreased appetite 

and lower food intake10,11. 

Hospital food services are a complicated system that affects patients’ food intake. 

Patients' satisfaction with food services increases as the quality of the services improves. 

In this interaction, the most important factor is food quality12. Recognition of staff and 

the quality of service interactions are also key predictors of patient satisfaction13. 

Research shows that hospitalized patients who are more satisfied with food services get 

more energy and protein intake14,15-17. 

Anxiety, depression, and satisfaction with food services are significant factors 

influencing the food and energy intake of hospitalized patients. However, only a small 

body of research investigates the relationship between those factors. Moreover, we do 

not know whether patients’ dissatisfaction with food services due to depression affects 

their energy intake. Therefore, this study first investigated the relationship between 

anxiety, depression, and food service satisfaction and then tested the direct or indirect 
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association between depression and daily energy intake mediated by food service 

satisfaction. 

Material and Methods 

Design 

A power analysis (G-power) was performed to calculate the sample size (Mann Whitney 

U test was used). The results showed that a sample of 188 to 220 would be large enough 

to detect significant differences (an effect size of 0.36, the alpha value of 0.05, and the 

theoretical power of 80% and 85%). Between November 2019 and March 2020, 300 

hospitalized patients aged 18-75 years were recruited from a public hospital in 

Ankara/Turkiye. 

The inclusion criteria were: (1) volunteering, (2) having been hospitalized for at least one 

week, (3) having at least one meal (breakfast, lunch, and dinner) provided by the 

hospital, and (4) not undergoing enteral or parenteral nutritional support. We excluded 

patients who consumed at least one meal outside the hospital because our goal was to 

detect 24h food consumption in the hospital. We also excluded patients who reported 

severe pain. Therefore, the final sample consisted of 218 patients. Participants were 

recruited from the general surgery, neurology, cardiology, burns, gastroenterology, 

internal diseases, endocrinology, infection, and physical therapy units of the hospital. 

More than half of the participants suffered from chronic diseases. We ignored drug 

interactions because most participants were on multiple medications. Informed consent 

was obtained from all participants. The research adhered to the guidelines of the 

Declaration of Helsinki. The study was approved by the Ethics Committee of 

Karamanoğlu Mehmetbey University (Approval date/ no: 17.10.2019-E.29397). The 

results were reported according to the Strengthening the Reporting of Observational 

Studies in Epidemiology (STROBE) checklist. The data were collected through face-to-

face interviews 

Data Collection Tools 

Survey Form  

The researcher developed the survey form. It consisted of three items on demographic 

characteristics (age, duration of hospital stay, and the status of chronic illness), and the 

amount of meals consumed, the most important factor for meals, thoughts about medical 

nutrition therapy, etc. 

Acute Care Hospital Food Service Patient Satisfaction Questionnaire 

(ACHFSPSQ): The Acute Care Hospital Food Service Patient Satisfaction 

Questionnaire (ACHFSPSQ) was developed by Capra et al.18 and adapted to Turkish by 

Ercan and Ok19. It consists of 21 items rated on a five-point Likert-type scale (“1 = Never” 

to “5 = Always”). It has four subscales: food quality, meal service quality, staff/service 

issues, and the physical environment. The subscales have no cut-off points. Higher scores 

indicate more satisfaction. The questionnaire has an extra item that asks the respondent 

to rate the food service on a scale of “very poor” to “very good.” The Turkish version 

comprises 20 items and five subscales: food quality (items from 1 to 6), meal service 
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quality (items from 7 to 11), hunger and quantity (items from 12 to 14), staff/service 

issues (items from 15 to 18) and physical environment (items 20 and 21). 

Hospital Anxiety Depression Scale (HADS): The Hospital Anxiety Depression 

Scale (HADS) was developed by Zigmond and Snaith (1983)20 and adapted to Turkish by 

Aydemir et al. (1997).21 The instrument consists of 14 items rated on a four-point ordinal 

scale (from 0 to 3). It has two subscales: anxiety (seven items) and depression (seven 

items). The total score ranges from 0 to 21, with higher scores indicating a higher risk for 

anxiety and depression. The subscales “anxiety” and “depression” have the cut-off points 

of 10 and 7, respectively. 

Hospital Menu: The hospital operates a kitchen with a conventional cook-serve 

system, featuring centralized tray assembly and hot-trolley delivery. The menu follows a 

non-selective, one-month cycle, ensuring variety without repetition. It consists of a four-

course set menu, including soup, an entrée (such as rice or pasta), a main dish, and a side 

dish (e.g., salad, dessert, fruit, or yogurt). Occasionally, the same meals are served for 

both lunch and dinner. 

Anthropometric Measurements 

Body weight was measured by health professionals to the nearest 0.1 kg. Height to the 

nearest 0.1 cm was measured with a stadiometer. Body Mass Index (BMI) was calculated 

by dividing weight (in kilograms) by the square of height (in meters) 22. 

Dietary Assessment  

Dietary data were gathered through a 24-hour food recall. A Food and Nutrition 

Photograph Catalogue was used to estimate the quantity of foods consumed23. Energy, 

macronutrient, and micronutrient contents were analyzed using the Nutrition 

Information System [Beslenme Bilgi Sistemi (BeBIS)] 24. The daily consumption of food 

groups, including dairy, protein sources, grains, fruits, and vegetables, was also 

calculated using BEBIS. 

Analysis 

The data were analyzed using the Statistical Package for Social Sciences (SPSS, IBM, v. 

22) and Analysis of Moment Structures (AMOS) at a significance level of 0.05. The Chi-

square test was used to assess the relationship between anxiety/depression and thoughts 

about meals and dieting items. The student t-test (for parametric variables) and the 

Mann-Whitney U test (for non-parametric variables) were used to detect the relationship 

between anxiety/depression and food groups, daily energy and nutrient intake, and food 

service satisfaction. The path model examined the direct or indirect association between 

depression and meal consumption statement, food quality, meal service quality, hunger 

and quantity, staff/service issues, physical environment, and daily energy intake 

Results 

The sample consisted of 113 men and 105 women. Participants had a mean age of 

49.47±12.9 years (18-75). Most participants had been hospitalized for one week to one 

month (Table 1). 
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Table 1. Demographic Characteristics (N=218) 

 n % 

Gender 

Man 113 51.8 

Woman 105 48.2 

Age (year) 

≤40 60 27.5 

>40 158 72.5 

Duration of hospital stay 

1 week-1 month 194 89.0 

>1 month 24 11.0 

Chronic disease   

Yes 126 57.8 

No 92 42.2 

Risk for Anxiety 

Yes 56 25.7 

No 162 74.3 

Risk for Depression 

Yes 123 56.4 

No 95 43.6 

 

Participants who were at risk for anxiety and depression had significantly fewer meals 

than those who were not (p<0.05). However, there was no significant difference in BMI 

levels between participants who were at risk for anxiety and depression and those who 

were not. Moreover, participants who were informed by dietitians about their medical 

nutrition therapy were at a higher risk for anxiety than those who were not (Table 2). 

Table 2. Distribution of Thoughts about Meals and Dieting by Anxiety (HAD-A) and 

Depression (HAD-D) (N=218) 

 Risk for Anxiety n (%) Risk for Depression n (%) 

 No Yes No Yes 

Meal consumption 

All 50 (73.5) 18 (26.5) 34 (49.3) 34 (50.0) 

More than half 69 (84.1) 13 (15.9) 42 (51.2) 40 (48.8) 

Half 43 (63.2) 25 (36.8) 19 (27.9) 49 (72.1) 

 p=0.014 p=0.007 

Most important factor for meals 

Good smell 12 (63.2) 7 (36.8) 5 (25.0) 14(75.0) 

Proper serving temperature 11 (55.0) 9 (45.0) 7 (35.0) 13 (65.0) 

No repetition of meals 21 (70.0) 9 (30.0) 8 (26.7) 22 (73.3) 
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Good appearance 22 (75.9) 7 (24.1) 15 (51.7) 14 (48.3) 

Good taste 96 (80.0) 24 (20.0) 60 (50.0) 60 (50.0) 

 p>0.05 p>0.05 

Were you informed by your dietitian about your medical nutrition therapy? 

Yes 85 (66.9) 42 (33.1) 50  (39.4) 77 (60.6) 

No 77 (84.6) 14 (15.4) 45 (49.5) 46 (50.5) 

 P=0.003 p>0.05 

Do you think your nutritional therapy helps cure your illness? 

Yes 114 (71.3) 46 (28.7) 71 (44.4) 89 (55.6) 

No 48 (82.8) 10 (17.2) 24 (41.4) 34 (58.6) 

 p>0.05 p>0.05 

Body Mass Indexa 24.4 (6.1) 25.88 (4.6) 25.5 (5.5) 25.57 (4.5) 

 p>0.05 p>0.05 

Chi-square test was used for categorical variables. 

aStudent t-test was used for BMI comparison 

 

Participants who were at risk for depression had significantly lower ACHFSPSQ subscale 

scores than those who were not (p<0.05). Moreover, participants who were at risk for 

anxiety had significantly lower “food quality,” “hunger and quantity,” and “physical 

environment” subscale scores than those who were not (p<0.05) (Table 3). 

Table 3. Distribution of ACHFSPSQ subscale scores by anxiety (HAD-A) and depression 

(HAD-D) 

Mann-Whitney U test was used 

There was a positive correlation between ACHFSPSQ subscale scores and daily energy, 

protein, animal protein, fat, riboflavin, niacin, vitamin B12, and iron intake (p<0.05) 

(Table 4). 

 

 

 

 Risk for Anxiety  Risk for Depression  

 Yes No p Yes No p 

 Median 

(IQR) 

Median 

(IQR) 

 Median 

(IQR) 

Median 

(IQR) 

 

Food quality 18 (5) 20 (5) 0.008 18 (5) 20 (5) <0.001 

Meal Service Quality 20 (4.8) 20 (6) >0.05 20 (5) 22 (5) <0.001 

Hunger and Quantity 10 (4) 10.5 (3) 0.03 10 (3) 11 (3) 0.010 

Staff/Service issues  15 (4) 16 (5) >0.05 16 (5) 17 (5) <0.001 

Physical 

Environment 

6 (2) 8 (4) 0.001 7 (3) 8 (4) <0.001 
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Table 4. Distribution of Energy and Nutrient Intake by ACHFSPSQ subscale scores 

Nutrients Food 

Quality 

Meal 

Service 

Quality 

Hunger And 

Quantity 

Staff/ 

Service 

Issues 

Physical 

Environment 

Energy (kcal) 0.188** 0.198** 0.159* 0.167* 0.221** 

Protein (g) 0.199** 0.239** 0.227* 0.230** 0.203** 

Animal protein 0.166** 0.208** 0.218** 0.217** 0.175** 

Carbohydrate 

(g) 

0.078 0.096 0.107 0.004 0.109 

Fat (g) 0.242** 0.228** 0.172* 0.256** 0.271** 

Cholesterol 0.173* 0.230** 0.214** 0.248** 0.258** 

Vit. A (mg) 0.008 0.116 0.184* 0.069 0.145* 

Riboflavin (mg) 0.205** 0.204** 0.175** 0.185** 0.176** 

Niacin (mg) 0.193** 0.230** 0.197** 0.242** 0.196** 

Vit.B6 (mg) 0.198** 0.086 0.110 0.087 0.047 

Folate (mg) 0.078 0.024 0.074 -0.027 -0.036 

Vit.B12 (mg) 0.172* 0.147* 0.182** 0.141* 0.175** 

Magnesium(mg) 0.205** 0.163** 0.072 0.123* 0.094 

Iron (mg) 0.214** 0.187** 0.117* 0.163** 0.125* 

Zinc (mg) 0.250** 0.243** 0.147* 0.228** 0.178** 

Fiber (g) 0.145* 0.145* 0.061 0.028 0.053 

Spearman’s correlation test was used. 

* p<0.05 and **p<0.01  

There was no significant difference in dairy, protein, grain, vegetable, and fruit intake 

between participants who were at risk for anxiety/depression and those who were not 

(p>0.05). Moreover, there was no significant difference in daily macronutrient and 

micronutrient intake between participants who were at risk for depression and those who 

were at risk for anxiety (p>0.05) (Table 5). 

Table 5. Distribution of daily food group and energy and nutrient intake by anxiety 

(HAD-A) and depression (HAD-D) 

 Risk for Anxiety  Risk for Depression  

 Yes No p Yes No P 

 Median (IQR) Median(IQR)  Median (IQR) Median(IQR)  

Daily Food Group (portions) 

Dairy 2.3 (1.4) 2 (1.1) >0.05 2 (1.3) 2 (1.3) >0.05 

Protein foods 1.24 (1.6) 1.35 (1.1) >0.05 1.34 (1.2) 1.31 (1.1) >0.05 

Grains 4.79 (2.4) 4.7 (3.4) >0.05 4.78 (3.3) 4.69 (2.7) >0.05 

Fruits  1.61 (2.3) 1.03 (1.2) >0.05 1.25 (1.9) 1 (1.1) >0.05 

Vegetables  2.09 (2.8) 1.9 (2.4) >0.05 2 (2.8) 1.87 (2.3) >0.05 

Daily Energy and Nutrient Intake 

Energy (kcal) 1586.8 (717.6) 1501.5(735.8) >0.05 1513.8 (752.2) 1529.7 (687.6) >0.05 
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Mann-Whitney U test was used 

a Mean± SD; Student t-test  was used 

The path model showed that the risk for depression (HAD-D) was negatively associated 

with ACHFSPSQ subscale scores; food quality (β= -1.98 p<0.05), meal service quality 

(β=-0.81, p<0.05), hunger and quantity (β=-1.39, p<0.05), staff/service issues (β=-

1.008, p<0.05), and physical environment (β=-61.41, p=0.05). However, the risk for 

depression (HAD-D) was not significantly associated with meal consumption statements 

(β=-2.30, p>0.05). Furthermore, the ACHFSPSQ “meal service quality” subscale scores 

were significantly related to daily energy intake (β=6.003, p<0.05). The path model 

indicated that the risk for depression did not predict daily energy intake indirectly, 

except for the small contribution of meal service quality (Figure 1). 

Figure 1. Path analysis 

Dashed lines indicate non-significant paths 

Protein (g) 67.3 (24.5) 66.5 (27.3) >0.05 61.9 (27.9) 67.6 (26.9) >0.05 

Animal protein 34.6 (20.8) 35.6 (20.7) >0.05 33.4 (20.4) 37.6 (19.9) >0.05 

Carbohydrate(g) 196.9 (91.3) 169.4 (101.7) >0.05 176.6 (101.6) 169.2 (97.8) >0.05 

Fat (g) 60.3 (32.3) 62.8( 33.5) >0.05 59.3 (34.5) 65.6 (29.7) >0.05 

Vit. A (mg) 611.5 (511.9) 716.7 (662.9) >0.05 683.5 (564.7) 645.7 (723.1) >0.05 

Thiamine (mg)a 0.87±0.3 0.86±0.3 >0.05 0.85±0.3 0.88±0.4 >0.05 

Riboflavin (mg) 1.56 (0.7) 1.47 (0.8) >0.05 1.47 (0.8) 1.54 (0.7) >0.05 

Niacin (mg) 23.9 (9.4) 24.9 (9.7) >0.05 24.2 (10) 25.7 (9.4) >0.05 

Vit.B6 (mg) 1.33 (1) 1.28 (0.8) >0.05 1.31 (0.9) 1.24 (0.8) >0.05 

Folate (mg) 296.9 (236.4) 311.1 (219.4) >0.05 317.3 (199.6) 298.9 (224.4) >0.05 

Vit.B12 (mg) 4.2 (3.3) 3.9 (3.6) >0.05 4.2 (3.3) 4.3 (3.9) >0.05 

Magnesiuma(mg) 273.1 ± 97.9 260.5± 90.8 >0.05 267.8±95.8 258.4± 88.4 >0.05 

Iron  (mg) 8.3 (4.7) 8.4 (4.5) >0.05 8.3 (4.7) 8.5 (4.4) >0.05 

Zinc 9.4 (5.2) 8.8 (4.2) >0.05 8.9 (4.8) 8.8 (4.3) >0.05 

Fibre 22 (11.2) 21.3 (12.4) >0.05 22.2 (10.9) 20.4 (13.3) >0.05 
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Discussion 

This study first investigated the relationship between anxiety/depression and food 

service satisfaction. Second, it examined the direct or indirect association between 

depression and daily energy intake mediated by food service satisfaction. 

Depression is more prevalent among medically ill individuals than in the healthy 

population25. Results showed that one in four hospitalized patients was at high risk for 

anxiety (26.0%), while more than half of hospitalized patients were at high risk for 

depression (56.6%). Research shows that the prevalence of anxiety and depression 

ranges from 38% to 61% and 21% to 54%, respectively7,8,26. Hospitalized patients who 

suffer from chronic diseases experience more symptoms of depression than those who 

do not8,25. Results showed that more than half of hospitalized patients had at least one 

chronic disease (58%), which explained the high prevalence of depression. 

Our results showed that hospitalized patients who were at risk for depression paid more 

attention to a non-repetitive menu and good smell and taste for food service satisfaction 

than those who were not. Research also shows that patients’ satisfaction with hospital 

meals is strongly influenced by food variety, taste, and presentation31-33. However, 

depression affects patients’ decision-making processes and changes their choice-induced 

preferences34. Depression is associated with reduced olfactory sensitivity and 

identification capacity35,36. The olfactory impairment may lead patients who are at risk 

for depression to pay more attention to the smell of meals. 

Our results showed that hospitalized patients who were informed of their illnesses by 

dietitians experienced higher levels of anxiety than those who were not. Research shows 

that calorie-restricted diets served by hospitals are associated with a high prevalence of 

anxiety37. 

Depression leads to a loss of appetite27. Research shows that patients who are at risk for 

anxiety and depression have fewer meals than those who are not11,28,29. However, German 

et al. (2008) report no relationship between depression and food intake27. While our 

results showed a direct association between anxiety/depression and less meal intake, the 

path analysis did not point to this relationship, which has also been reported by Sieske 

et al. (2019)30. Age, hospitalization, and gender may cause conflicting results because 

those researchers who reported lower food intake among patients at risk for depression 

were conducted on older adults11,29. 

Results did not point to a significant difference in BMI levels between patients who were 

at risk for anxiety/depression and those who were not. While Balcı (2021)38 and Kaner 

et al (2015)39 state that depression is associated with high BMI, other researchers40 

report that it is related to low BMI among hospitalized patients. However, Doğan, 

Yabancı Ayhan, and Varlı did not find an association between depression and BMI 

among Turkish geriatric patients41. Conflicting results may be due to different sample 

characteristics, such as age and disease type. 

Our results showed that patients who were at risk for depression were significantly less 

satisfied with hospital food services than those who were not. Moreover, patients who 

were at risk for anxiety had significantly lower “food quality,” “hunger and quantity,” and 

“physical environment” subscale scores than those who were not. Our results are 
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consistent with those reported by Paquet et al. (2003)42. Research shows that anxiety and 

depression significantly affect overall life satisfaction43,44. Moreover, many researchers 

state anxiety and depression are negatively associated with adults’ satisfaction with food-

related life45-49. Satisfaction with food-related life includes being pleased with food, belief 

in having ideal food, and being satisfied by food in daily life50. Considering the common 

points in satisfaction with food-related life and food service satisfaction, we think that 

our results are not surprising. 

Results showed that depression and anxiety were associated with daily energy and 

nutrient intake among hospitalized patients. We hypothesized that patients who were at 

risk for anxiety and depression had significantly less energy and nutrient intake than 

those who were not. The results showed that depression was negatively associated with 

food service satisfaction, which was related to low energy and nutrient intake. Path 

analysis showed that depression had a negative impact on all food service satisfaction 

dimensions but meal service quality. However, food service satisfaction sub-dimensions 

were not associated with daily energy intake, suggesting that depression has no direct or 

indirect relationship with daily energy intake, except for the small mediator contribution 

of meal service quality. This result was consistent with our earlier findings on the 

relationship between depression and meal consumption and BMI. Some researchers39,41 

report that patients diagnosed with depression have as much daily energy intake as 

healthy individuals. However, our results conflict with many other studies14,15,17,51-53, 

Those studies that report a positive relationship between food service satisfaction and 

energy intake used a few or only one question to determine satisfaction. On the other 

hand, we employed a comprehensive question to determine the relationship between 

food service satisfaction and energy intake. Having administered the same scale, Collins 

et al. (2017)54 argue that an increase in energy intake is not associated with food service 

satisfaction among hospitalized patients. 

This is one of the first studies to focus on hospitalized adults to determine the association 

between the risk for anxiety/depression and food service satisfaction. However, this 

study has three limitations. First, we recruited patients from only one public hospital. 

However, it is a large hospital that admits many patients from nearby cities. Second, we 

used a 24-hour food recall to identify daily food groups and energy and nutrient intakes, 

which may not sufficiently represent the daily dietary intake. The Food Frequency 

Questionnaire could have reflected daily dietary intake better. Third, our participants 

stayed in the hospital for a short period. We can argue that longer hospital stays affect 

patients’ food service satisfaction and risk for depression. Therefore, researchers should 

recruit more patients who stay in hospitals for a longer period of time. Moreover, they 

should monitor dietary recording periods for longer (e.g., three-day food record) and 

employ the Food Frequency Questionnaire. 

Conclusion 

Food service satisfaction is highly affected by anxiety and depression. Considering that 

patient satisfaction plays a central role in the evaluation of food service quality, our 

findings are surprising and worrying. While hospitalized patients who were at risk for 

anxiety/depression were less satisfied with hospital food services than those who were 
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not, their daily dietary intakes were similar. We can conclude that hospitalized patients 

who are at risk for anxiety/depression are more dissatisfied with hospital food services, 

but this dissatisfaction is not reflected in their actual dietary intake. Therefore, 

healthcare professionals should take hospitalized patients’ psychological status to 

evaluate their satisfaction with hospital food services. 
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