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Background: Dietary intake constitutes a fundamental support in hospitalized patients to reduce morbimortality, risk of complica-
tions, and hospital stay.
Objective: We compared dietary intake, stress, anxiety, and satisfaction with the nutrition service in patients with and without 
COVID-19; we also analyzed the correlation between the variables mentioned.
Methods: A cross-sectional, comparative, and correlational study was carried out. A total of 215 patients were selected by non- 
probability convenience sampling (97 with COVID-19 and 118 without COVID-19).
Results: Patients with COVID-19 presented a higher percentage of “all the dish served” consumption (63.9%), as well as a higher 
percentage of “high” anxiety (18.6%) and “very high” satisfaction (28.9%) compared to their counterparts without COVID-19. The 
stress variable was predominantly moderate in both groups (57.7% vs 55.9%). Statistically significant and indirect correlation was 
found between satisfaction and stress level (rho = −0.289; p<0.01) in patients without COVID-19; similarly, between intake and stress 
level (rho =−.254; p<0.05) in patients with COVID-19. Both groups presented a statistically significant and direct correlation between 
anxiety and stress level (rho =0.432 without COVID-19, rho = 0.525 with COVID-19; p<0.01).
Conclusion: The findings suggest a multidisciplinary intervention, in which the improvement of mental health in the study population 
is contemplated and to coadunate the negative effects on the perception of the quality of care of the nutrition service and on dietary 
intake.
Keywords: COVID-19, dietary intake, stress, anxiety, degree of satisfaction, patients

Introduction
The COVID-19 pandemic has globally affected societies and health systems in socioeconomic terms. Moreover, the 
disease has become one of the leading causes of morbidity and mortality in the world.1 According to the World Health 
Organization (WHO), of the total number of cases reported worldwide, 42.6% corresponds to the Americas region.2 In 
Peru, reported cases represent 5% of the total population, of which 0.89% required hospitalization. It is worth mentioning 
that chronic risk factors such as cardiovascular disease, diabetes, obesity, and hypertension are associated with a worse 
prognosis.3

Patients presenting this respiratory viral infection recently described with severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) are usually characterized by a severe inflammatory state and hyporexia, accelerating catabolism 
and weight loss, which associated with gastrointestinal disorders (vomiting, diarrhea), decreased food intake with the 
consequent presence of malnutrition.4–6 However, there is a group of patients who present malnutrition on admission; 
these patients have a higher risk of infectious complications, reduced immune response, ineffectiveness of treatment, and 
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prolonged hospital stay, which leads to a higher risk of morbidity and mortality.7–9 Although studies on dietary intake of 
patients with and without COVID-19 are not abundant, however, a study of 101 hospitalized patients with COVID-19 
reported that the most frequent feeding and nutrition problems were inadequate oral intake, inadequate energy intake, and 
malnutrition observed in 46.7%, 18.9%, and 18.4% of patients, respectively.10 Therefore, adequate nutritional manage-
ment including enteral nutrition, dietary supplements, and multivitamin and multimineral supplement therapy are 
required, accompanied with constant monitoring.10

There are findings from previous studies that demonstrate that an adequate and timely nutritional intake, characterized 
by proteins and some micronutrients such as selenium and zinc, are associated with optimal immune function, lower risk 
of infection, decreased morbidity and mortality, lower risk of complications and hospital stay,7,11 and increased resistance 
to infection.12,13 Therefore, the evaluation of intake and the factors that influence it should be considered as part of the 
patient’s daily management.14,15

However, it is important to emphasize that psychological manifestations, such as anxiety and stress, may occur 
concomitantly16 and may alter eating patterns and dietary intake.17,18 Indeed, the available evidence shows that 
hospitalized patients often experience psychological distress and other mental problems.19 This could be due to the 
unpredictability and uncertainty characteristics of COVID-19, which expose patients to stressful situations. In addition, 
fear of the deadly consequences of the disease, coupled with anxiety and stress, can create unfavorable mental and 
physical conditions in the patient. One study reported that patients hospitalized for COVID-19 present a high level of 
stress during the first week of hospitalization, but the relationship between stress and COVID-19 is unknown.20 However, 
the relationship with dietary intake during this period is unknown.

Likewise, the degree of satisfaction with respect to hospital diets (complete or therapeutic) has been evaluated by 
some authors to include improvements in nutritional care processes, but without relating them to the variables described 
above.21–25 Several investigations that studied the percentage of food waste of the hospital diet to quantify the intake or 
determine the acceptability of the diets served, resulted in an average value between 30–40%, which has a direct effect on 
the nutritional status of the patient.15,26–29 In a study of nutritional therapy in hospitalized patients by COVID-19, 
nutritional intake was found to be at the lower limit or below the recommended amounts.30 Consequently, the provision 
and consumption of diet should be considered as an integral part of treatment to aid patient recovery.31

During hospital stay, patients depend on the food provided by the hospital to cover their nutritional requirements; 
however, there is no evidence on how the relationship between dietary intake, anxiety, stress, and satisfaction with 
hospital nutritional care may impact patients hospitalized for COVID-19. Therefore, in the present study we determined 
dietary intake, stress, anxiety, and satisfaction with the nutrition service in patients with and without COVID-19; in 
addition, we analyzed the correlation between the mentioned variables in patients with and without COVID-19.

Materials and Methods
Research Design and Participants
A cross-sectional, comparative and correlational study was carried out. A total of 215 adult patients between 18 and 59 
years of age were selected by non-probabilistic convenience sampling. There were 97 patients hospitalized by COVID-19 
and 118 patients hospitalized in general services in EsSalud hospital of the Pasco Health Care Network with COVID-19 
hospital care, from March to August 2021. In both groups, all patients who had received at least 3 meals of the 
Hyperproteic Hypoglycaemic or Hyperproteic Bland diet and those who voluntarily accepted to provide information and 
were in adequate conditions to answer the questionnaires were selected. Patients who did not meet the criteria of age, 
type of diet, and those with a diagnosis of psychiatric pathology, disorders of consciousness, or difficulty in commu-
nicating were excluded.

Ethical Aspects
Prior to data collection, participants were informed of the objective of the study and the purpose of data collection. 
Subsequently, they were invited to be part of the study and voluntarily accepted. In addition, their informed consent was 
obtained and the study received the approval of the Research Ethics Committee of the Universidad Peruana Unión 
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(approval number: 2021-CEUPeU-0026) and the authorization of the EsSalud research committee (approval number: 
002-Dr. MCCH-PCI-HIIP-RAPA-ESSALUD-2021). Finally, data collection was performed according to the guidelines 
established by the Helsinki Declaration.

Dietary Intake
To calculate dietary intake, the double weighing technique was used, using a digital balance32 using a digital scale. 
Previously, the preparation for the Hyperproteic Hypoglycaemic and Hyperproteic Soft diets was standardized, including 
the weight of the utensils used in dispensing the food. The ration was weighed before being given to the patient and 
afterwards the residues of the three meal times that the patient received in one day (breakfast, lunch, and dinner). After 
knowing the initial and final weight of the dish, and considering the weight of the container, the weight of the ration 
received and that ingested was calculated. Intake was categorized into: None = 0–19.9%, Almost none = 20–39.9%, Half 
= 40–59.9%, Almost all = 60–79.9% and All = 80–100%.33

Stress
Stress was measured using a modified version of the Perceived Stress Scale (EPP-10) related to the COVID-19 (EPP-10-c) 
and has a Cronbach’s alpha of 0.86.34 The questionnaire is composed of 10 items with Likert-type response from 0 (never) 
to 4 (very often). Items 1, 3, 9 and 10 are scored directly from 0 to 4 and items 2, 4, 5, 6, 7 and 8, inversely, from 4 to 0. The 
scale score ranges from 0 to 40, where 0–13 = low stress, 14–26 = moderate stress, and 27–40 = high stress.

Anxiety
Anxiety was measured with the translated questionnaire “Coronavirus Anxiety Scale (CAS)35 which has 5 items and 
presented a Cronbach’s alpha of 0.89. The items are scored on a 5-point Likert scale, where 0 = Not at all and 4 = Almost 
every day; a score of 0–8 indicates low anxiety and 9–20 indicates high anxiety.36

Satisfaction with the Nutrition Service
To determine the degree of satisfaction with the nutrition service of the participants, the SERVNUT instrument was used, 
consisting of 15 items, adapted, and validated with a Cronbach’s alpha of 0.848. The categorization was: Very low = 15– 
26, low = 27–38, medium = 39–50, high = 51–62 and very high = 63–75.37 Data on these three variables were collected 
through a self-applied Google survey and delivered by trained health personnel.

Statistical Analysis
The data were recorded and sorted using Microsoft Excel version 365. SPSS version 24 statistical software (SPSS Inc., 
Chicago, IL, USA) was used for data processing and analysis. Frequency tables and percentages were used for 
descriptive analysis. In addition, the Mann–Whitney U-test, Cohen’s d, Pearson’s Chi-square, and Fisher’s exact test 
were used to evaluate the degree of difference of the variables between the study groups. Correlation analysis was carried 
out between the variables dietary intake, stress, anxiety, and satisfaction with the nutrition service using Spearman’s Rho 
test (p) because the data did not present a normal distribution according to the Kolmogorov Smirnov statistical test 
(p>0.05). A significance level of 5% was considered.

Results
A total of 215 samples were performed (Table 1); 97 of them (45.1%) in patients with COVID-19 and 118 (54.9%) in 
patients without COVID-19. The mean age of patients with COVID-19 was 43.03 years (SD 9.97) and without COVID-19 
was 35.52 (SD 9.56). Female sex was predominant in both groups, 61.9% and 83.9% respectively, “Higher” educational 
degree evidenced higher proportion in patients with COVID-19 (39.2%) and “Secondary” in patients without COVID-19 
(41.5%). Appetite was normal (83.5% and 85.6%), but patients with COVID-19 presented a higher percentage of low 
appetite (15.5%); the length of hospital stay when applying the instruments was less than 1 week (85.6% and 95.8%) and the 
type of diet with the highest prescription was Hyperproteic Soft (53.6% and 96.6%). These variables showed a statistically 
significant difference between both groups (p < 0.05).
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In both groups (Table 2), at the categorical level, dietary intake, anxiety, and satisfaction with the nutrition 
service showed statistically significant differences (p<0.05). Regarding intake, COVID-19 patients presented 
a higher percentage of consumption of “all the dish served” (63.9%), in addition, a higher percentage of “high” 
anxiety (18.6%) and “very high” satisfaction (28.9%) compared to their counterparts without COVID-19. The stress 
variable did not present a statistically significant difference and in both groups there was a predominance of 
moderate stress (57.7% vs 55.9%).

Table 1 Sociodemographic Characteristics of Patients with and without 
COVID-19

With COVID- 
19  

(n=97)

Without COVID- 
19  

(n=118)

p

Age

M(SD) 43.03 (9.97) 35.52 (9.56) <0.001a

Sex (%) <0.001c

Female 61.9 83.9

Male 38.1 16.1

Marital status (%) 0.087b

Single 16.5 20.3

Married 44.3 34.7

Cohabitant 34.0 44.1

Divorced/Widowed 5.2 0.8

Education level (%) <0.030b

Primary 11.3 2.5

Secondary 28.9 41.5

Technician 20.6 17.8

University 39.2 38.1

Appetite (%) 0.013b

Under 15.5 6.8

Normal 83.5 85.6

High 1.0 7.6

Time in hospital (%) <0.014c

Less than 1 week 85.6 95.8

Greater than 1 week 14.4 4.2

Type of diet (%) <0.001c

Hypoglycemic 
Hyperproteic

46.4 3.4

Soft Hyperproteic 53.6 96.6

Notes: a Mann–Whitney U;b Chi-square;c Fisher’s exact test. 
Abbreviations: M, Mean; SD, Standard deviation.
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Table 3 shows a statistically significant mean score difference (p<0.001) and moderate effect size for anxiety 
(d=0.763) and satisfaction with the nutrition service (d=0.770). The means of the other study variables did not present 
statistically significant differences.

The level of stress presented a statistically significant and direct correlation with the level of anxiety (rho =0.432) and 
an indirect correlation with the degree of satisfaction (rho =−.289) in patients without COVID-19 (see Table 4).

Table 5 shows that the level of stress is statistically significantly and indirectly correlated with intake (rho =−.254) 
and directly correlated with the level of anxiety (rho = 0.525) in patients with COVID-19.

Table 2 Comparative Analysis of the Scores by Categories of the Study 
Variables in Patients with and without COVID-19

With COVID-19 Without COVID-19 p

(n=97) % (n=118) %

Dietary intake 0.020a

Half of the 9.3 1.7

Almost all 26.8 37.3

All 63.9 61.0

Stress 0.266a

Low 40.2 52 44.1

Moderate 57.7 55.9

High 2.1 0 0.0

Anxiety <0.001b

Low 81.4 98.3

High 18.6 1.7

Satisfaction <0.001a

Media 2.1 5.1

High 69.1 87.3

Very high 28.9 7.6

Total 100.0 100.0

Notes:a Chi-square;b Fisher’s exact test.

Table 3 Difference in the Mean Scores of the Study Variables in Patients with and without COVID-19

With COVID-19 (n=97) Without COVID-19 (n=118) p* Cohen’s d

M DS M DS

Dietary intake 81.22 14.99 82.08 10.47 0.573 0.068

Stress 15.15 5.61 13.97 4.82 0.122 0.227

Anxiety 4.38 3.99 1.98 2.23 <0.001 0.763

Satisfaction 61.21 5.69 57.42 4.19 <0.001 0.770

Notes: *Mann–Whitney U-test. 
Abbreviations: M, Mean; SD, Standard deviation.
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Discussion
Dietary intake, satisfaction with hospital services, and care of mental health aspects play a fundamental role in the 
treatment and recovery of hospitalized patients. However, there are few studies that address these issues; therefore, 
the purpose of this study was to determine dietary intake, stress, anxiety, and satisfaction with the nutrition service 
and the correlation between the study variables in patients with and without COVID-19.

Hospitalized patients with COVID-19 have a decreased dietary intake, which is caused by several factors such as 
dysosmia, dysgeusia, and low appetite, which, in turn, increases the risk of malnutrition and morbidity and mortality38 

which, in turn, increase the risk of malnutrition and morbidity and mortality.39 In this study, it was observed that patients 
with COVID-19 had a higher percentage of low appetite compared to those without COVID-19, however, they were also 
those who had a higher dietary intake, ie, the highest percentage consumed the entire plate served. The dietary intake 
observed in the current study is different from that found in a study conducted in hospitalized patients in non-COVID-19 
areas, where 50% of cases ingested the entire plate served, however, they only evaluated the sum of lunch and dinner of 
the day.33 Another study evaluated only lunch and found that 38% of patients ingested all food on the tray.24 Our study 
included the total intake of the day (breakfast, lunch, and dinner); but, as in other studies, there were a group of patients 
who did not ingest the total amount served.24,27,28,33 This could be due to the fact that patients with COVID-19 are 
concerned about the deadly consequences of the disease and, consequently, would be more motivated to consume the 
hospital diet.

In relation to the level of stress, both groups presented a higher percentage of moderate stress. This finding could be 
explained by the fact that the COVID-19 pandemic condition can alter the patient’s mental state, causing greater stress.40 

Additionally, our results indicate that the mean anxiety level in both groups was found to be below the CAS cut-off score 
≥9, but patients with COVID-19 presented a higher score compared to their counterparts without COVID-19; moreover, 
when comparing the levels of high anxiety in both groups, patients with COVID-19 presented a higher percentage. The 
level of high anxiety observed in our study was different from that reported in COVID-19 patients from Wuhan during 
the “first wave”, where the prevalence of anxiety was 38.5%.41 The difference observed in the present study could be 
related to the period of information gathering (“second wave”) when the pandemic in Peru and specifically in the Pasco 
region was decreasing considerably in addition to the fact that the population was receiving the vaccine as a preventive 

Table 5 Correlation Analysis Between Stress, Anxiety, and Satisfaction 
with the Nutrition Service on Dietary Intake in Patients with COVID-19

Variables Dietary Intake Stress Anxiety Satisfaction

Dietary intake 1 −0.254* −0.162 0.042

Stress 1 0.525** 0.002

Anxiety 1 −0.044

Satisfaction 1

Notes: *p<0.05. **p<0.01; Spearman’s Rho statistical test.

Table 4 Correlation Analysis Between Stress, Anxiety, and Satisfaction with 
the Nutrition Service on Dietary Intake in Patients Without COVID-19

Variable Dietary intake Stress Anxiety Satisfaction

Dietary intake 1

Stress −0.071 1

Anxiety −0.038 0.432** 1

Satisfaction 0.151 −0.289** −0.114 1

Notes: **p<0.01; Spearman’s Rho statistical test.
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measure and had more and better information regarding the situation of the Health Emergency. These aspects are 
associated with a lower psychological impact on the prevalence of stress and anxiety.42

On the other hand, patients with COVID-19 reported greater satisfaction with the nutrition service. The evaluation of 
service satisfaction included dimensions such as empathy (food preferences and treatment of care staff), responsiveness 
(schedule and promptness of care), and gastronomic experience, which considered the hospital diet. Our results could be 
due, albeit partially, to the fact that the greatest proportion of patients with COVID-19 were satisfied with the empathy of 
the service’s nutritionists. For example, when asked about the nutritionist’s treatment, an average score of 4.5 on a scale 
from 1 to 5 was obtained. On the other hand, although the hospital diet is not always well received by patients, 
nevertheless, those who presented COVID-19 reported better satisfaction with the diet (gastronomic experience) during 
the hospital stay. It is worth mentioning that similar studies21–25 conducted in patients without COVID-19, found that 
hospitalized patients reported high levels of satisfaction with the hospital diet. These results could indicate the adequate 
progress in the quality of care by the nutrition service staff and with the diet served. In addition, the increase in the 
number of health care personnel hired for personalized nutritional care may have been beneficial.

The present study found a direct association between stress and anxiety in patients with and without COVID-19. 
There is evidence that mental conditions may be linked in patients with COVID-1916 and without COVID-19.43–45 These 
results demonstrate that mental health problems may manifest concomitantly and may cause a deterioration in the mental 
health of patients during hospitalization.

There was also evidence of an indirect association between satisfaction with the nutrition service and stress in patients 
without COVID-19, showing that the greater the stress, the lower the satisfaction. Although various authors who have 
evaluated satisfaction with hospital services46–48 showed that the performance or empathy provided by health personnel 
improves patient satisfaction with the service; stress, as an intrinsic cause, can worsen it.49 This consequence shows that 
the patient’s mental condition may interfere in the assessment of the quality of care provided during hospitalization.

Likewise, stress and dietary intake in COVID-19 patients presented an indirect association, showing that the higher 
the stress, the lower the dietary intake. These findings coincide with similar results reported in a group of patients who, 
with a high level of stress, presented an inadequate food intake.18 In general, stress is associated with a higher intake of 
unhealthy palatable foods, however, there is evidence that stress is associated with a higher intake of unhealthy palatable 
foods.50–52 However, there is evidence that higher perceived stress is associated with lower intake of healthy foods and 
nutrients such as fruits, vegetables, and protein.53 In fact, the presence of severe and acute stress may be associated with 
suppression of food intake.54

Considering these results, a multidisciplinary intervention is important, in which the improvement of mental health in 
the study population is contemplated to contribute to the negative effects of stress on the perception of the quality of care 
of the nutrition service and on dietary intake and the consequent hospital malnutrition.

Limitations
The study results should be interpreted considering certain limitations. First, little information was considered regarding 
sociodemographic parameters, clinical and nutritional status of the patients, because these parameters were not evaluated 
and could influence the satisfactory behavior of the care provided or in response to the psychological manifestations 
regarding intake. Secondly, the nutritional intake (macronutrient and micronutrient intake) related to COVID-19 patients 
has not been collected, which would evidence a better knowledge of the nutritional requirements consumed. Therefore, 
future studies should take into account clinical aspects, nutritional and anthropometric caloric intake in patients with or 
without COVID-19. Finally, the information collected was only for a period of six months, since after that, the 
hospitalization of COVID-19 patients was considerably low.

Conclusion
In the current study, relative to the comparison analyses, patients with COVID-19 had the highest dietary intake, ie, the 
highest percentage reported consuming “all the dish served”. In addition, both groups presented a higher percentage of 
moderate stress. On the other hand, patients with COVID-19 presented a higher anxiety score, in addition, they reported 
higher satisfaction with the nutrition service compared to their counterparts without COVID-19. Regarding the 
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association analyses, a direct association was found between stress and anxiety in patients with and without COVID-19. 
It was also found that the greater the stress, the lower the satisfaction. Finally, stress and dietary intake in COVID-19 
patients presented an indirect association, showing that the greater the stress, the lower the dietary intake.
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