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Purpose: Low-quality dietary practices, such as fast food consumption and 
skipping meals, deteriorate the quality of life. However, the available studies 
on diet and health-related quality of life (HRQoL) used matrices not specific 
to nutrition. Moreover, how diet affects the HRQoL of international students in 
China is unknown. Therefore, using a cross-sectional study, the effect of dietary 
patterns and habits on the HRQoL of international students in Nanjing, China, was 
examined.

Methods: The researchers collected dietary data using a food frequency 
questionnaire (FFQ) from February to March 2022. Then, the Food Benefit 
Assessment (FBA) was used to access HRQoL. Finally, the effect of eating habits 
and dietary patterns on HRQoL was explored using multilinear regression.

Results: Approximately 454 responses were obtained, with the responses mostly 
from male subjects (56.4%) and those aged 26 years and above (75.6%). The quality 
of life according to the food consumed was about average for all the constructs 
except for aesthetics and disease prevention, as 65.8% skipped meals, particularly 
breakfast (47.8%). Furthermore, three dietary patterns were identified: prudent, 
Western, and animal protein patterns. Consequently, by skipping breakfast, vitality 
(β = −2.362, p = 0.04), wellbeing (β = −3.592, p = 0.007), digestive comfort (β = −4.734, 
p = 0.008), and disease prevention (β = −5.071, p = 0.031) were all reduced. However, 
consuming at least three meals daily enhanced vitality (β = 2.254, p = 0.003) and 
disease prevention (β = 4.441, p = 0.019). Furthermore, aesthetics (β = 4.456, p = 0.05), 
physical appearance (β = 5.927, p = 0.003), and vitality (β = 3.323, p = 0.009) were also 
significantly increased by healthy dietary patterns. However, a more Westernized 
diet led to frequent snacking (β = −4.631, p = 0.032), a decline in wellbeing (β = −5.370, 
p < 0.001), and discomfort with digestion (β = −5.101, p = 0.01). Finally, increased 
frequency of snacking (β = −6.036, p = 0.012), a decrease in wellbeing (β = −4.494, 
p = 0.004), digestive comfort (β = −9.940, p < 0.001), physical appearance (β = −4.926, 
p = 0.027), and disease prevention (β = −5.835, p = 0.043) were all associated with an 
increase in animal protein patterns.

Conclusion: This research indicates that healthy eating habits and patterns 
positively impact international students’ HRQoL. Therefore, the appropriate 
authorities should advise students to consume healthy foods regularly to improve 
their HRQoL.
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1 Introduction

People of all ages, especially students, must preserve their health 
and quality of life through an active, healthy lifestyle, and a balanced 
diet (1). As a result, the world is working to enhance these factors that 
influence their health-related quality of life (HRQoL). HRQoL is a 
broad and multidimensional measure of an individual’s perceived 
physical and mental health. It often includes self-perceptions of 
disease symptoms or health conditions, side effects, functional status 
across various living domains, and life quality and satisfaction (2–4). 
Self-perceived health-related quality of life indicates mortality (5, 6). 
In addition to being used among patients with irritable bowel 
syndrome (IBS), persistent constipation, fecal incontinence, diabetes, 
and cancer, researchers also use HRQoL in healthy individuals. It 
accurately predicts morbidity and mortality, unmet needs, and 
intervention outcomes (7–9). Due to its significance to health, 
improving HRQoL and identifying factors affecting it are current 
priorities for public health professionals (7, 8).

People’s eating habits, including the manner of eating, the type of 
food eaten, and whom they eat with, are shaped by their social contacts 
and affect their HRQoL (10). Healthy dietary patterns consisting of more 
whole grains, vegetables, fruits, low- and non-fat dairy, and lean meat 
lower the risk of obesity, cardiovascular disease, and some malignancies 
and also improve QoL (11). For instance, the Mediterranean diet, which 
includes more fruits, vegetables, seafood, whole grains, olive oil, and 
other foods, is advantageous to health and improves HRQoL (12–14). 
Conversely, unhealthy dietary patterns, such as those high in fat, sugar, 
processed foods, and fewer fruits and vegetables, were linked to a decline 
in HRQoL (13, 15). Aside from dietary patterns, a person’s quality of life 
is influenced by eating habits such as skipping meals, especially breakfast, 
eating late, irregular eating times, and overeating. For instance, regularly 
eating breakfast is linked to lower body mass index (BMI) (16), better 
levels of wellbeing (17), and higher levels of life quality (18), but missing 
meals lowers life quality (15).

Although HRQoL evaluation tools are crucial in nutrition 
research, most measures are not nutrition specific. For instance, the 
Short Form-36 (SF-36), the Weight Impact on Quality of Life Tool, the 
Irritable Bowel Syndrome Quality of Life Tool, and the Gastrointestinal 
Quality of Life Index questionnaire (19, 20) do not measure the direct 
effect of foods ingested on the quality of life of consumers. Therefore, 
it is essential to calculate the total impact of diet on HRQoL using a 
questionnaires specific for nutrition, such as the Food Benefit 
Assessment Questionnaire (FBA). The FBA questionnaire evaluates 
how participants who are healthy or overweight perceive the effects of 
their food intake. It describes how a person’s health, vitality, sleep, and 
digestion are affected by their food (21).

International students have traveled from their country of origin 
to a host country for academic purposes. These students might 
experience a lower quality of life because they face issues such as 
negotiating the healthcare system, the pressures of learning a new 
language, and balancing financial concerns, social connectivity, and 

anxiety due to isolation from family and friends (22), all of which 
affect their health compared to their counterparts in their host 
countries. Additionally, compared to the native population, 
immigrants have a worse rate of HRQoL (23–25) due to prejudice, 
socioeconomic hardship, unfavorable working or studying conditions, 
and climate change, all potential causes of these disparities (26, 27).

The number of immigrant students in China has drastically 
expanded in recent years (28), suggesting differences in their HRQOL 
compared to host students. Furthermore, a prior study in Nanjing 
indicated that most international students consume mainly Western 
and meat-heavy diets, which increases non-communicable diseases 
and lowers quality of life. Nevertheless, as far as we are aware, no 
research has looked into the HRQoL of immigrant students in China. 
Therefore, what is the current status of their HRQoL, and how do their 
dietary patterns and habits influence this aspect of their life? It is 
expected that healthy nutritional habits and/or patterns will have a 
positive influence on HRQoL. To achieve this, the HRQoL, dietary 
patterns, and eating habits of international students in Nanjing were 
assessed. Then, the impact of dietary patterns and eating habits on 
HRQoL was investigated. The appropriate authorities can use the 
findings of this study to customize the actions required to raise the 
standard of living for international students in Nanjing.

2 Materials and methods

2.1 Study design, population, and sampling

Nanjing, the capital of Jiangsu province of the People’s Republic of 
China, is the second-largest city in the East of China and hosts the 
majority of international students in the province. The researchers 
purposively recruited international students from universities in 
Nanjing through social media promotion of the study link from 
February 1 to March 31, 2022. The survey questionnaire was then 
pretested among 30 international students at Nanjing Medical 
University. The final version of the survey was hosted on the 
“Wenjuanxing” online platform,1 designed for online questionnaires, 
voting, and comments. Thereafter, volunteers from the various schools 
shared the link to the survey with WeChat groups of international 
students. The survey allowed only one entry per participant with a 
specific WeChat account. There was no inducement to take part. 
Confidentiality was guaranteed as there was no collection of 
information about personal identity. The survey could be completed in 
5–10 min. Participants consented to participate in the survey by 
selecting “agree to participate.” Individuals who chose “disagree” 
automatically ended the questionnaire. The study protocol was 
exempted from review by the research and ethics committee of Nanjing 

1 wjx.cn
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Medical University because it did not collect biological samples or 
obtain confidential information. However, the ethical standards of the 
Declaration of Helsinki and its later amendments were adhered to.

2.2 Assessment of health-related quality of 
life

A self-administered Food Benefit Assessment Questionnaire (FBA) 
was used to assess the subjects’ HRQoL (FBA) (21). The questionnaire 
has 41 items divided into seven categories: vitality (Ten items), digestive 
comfort (nine items), wellbeing (six items), disease prevention (six 
items), aesthetics (five items), snacking (two items), and physical 
appearance three items. A five-point Likert response scale ranging from 
1 (never/certainly not) to 5 (always/certainly) was used to examine these 
domains. Respondents were asked to think about what they had eaten 
in the previous 2 weeks while answering the questions. The final scores 
for each dimension were determined as follows.

 
Final score

 

  
=

−
−

Raw score Minimum score
Maximum score minimum scoore

X100

The raw score of a dimension is the mean of the items in 
the dimension.

Minimum score = 1 and Maximum score = 5.
The final score is determined based on a linear transformation of 

the mean score and ranges from 0 to 100.
Higher scores indicate a higher positive impact or satisfaction 

from the daily diet.
This survey tool has been approved and validated with high 

internal consistency. Cronbach’s α for the various components are as 
follows: vitality (0.91), digestive comfort (0.89), disease prevention 
(0.88), wellbeing (0.87), aesthetics (0.82), physical appearance (0.79), 
and snacking (0.81) (21). The individual aspects of the various 
domains of this questionnaire can be found in Supplementary Table 1.

2.3 Assessment of dietary patterns using 
the food frequency questionnaire and 
principal component analysis

To gather the nutritional intake of international students in 
Nanjing, a modified version of a semi-quantitative food frequency 
questionnaire (FFQ) that has been validated and used among university 
students (28, 29) was used. The FFQ contained 56 food items in this 
survey. The following intake frequencies were used: >1 time daily, 1 
time daily, 3–6 times per week, 1–2 times per week, 1–3 times per 
month, and never or rarely. The food items in the FFQ were arranged 
in a Likert format, with the frequency of consumption in the rows, the 
type of food, and the serving sizes in the columns. To minimize the 
errors in the diet data, an FFQ specific to and validated among 
university students was used (29). Furthermore, before data collection, 
the questionnaire was pretested among 30 international students from 
various countries to ensure that the food list covered most of the foods 
consumed by the students. We  then converted the absolute 
consumption amounts into the daily portions consumed. For the 
dietary pattern analysis, we condensed the original 55 food items in the 
FFQ into nine food groups (28). The nine food groups were then input 

into a principal component analysis (PCA), and a varimax (orthogonal) 
rotation was performed to construct dietary patterns. The screen plot, 
parallel analysis, and component interpretability were used to 
determine the number of components to be retained (30). Each dietary 
pattern was interpreted using food groups with factor loadings ≥0.4.

2.4 Statistical analysis

The Statistical Package for Social Sciences (Version 26; SPSS Inc., 
Chicago, IL, United  States) was used for statistical analysis. The 
description of the data was done using frequencies, percentages, and 
mean and standard deviations. Factor scores and eating patterns were 
found using principal component analysis. The multilinear regression 
model was employed to determine how their dietary patterns and 
eating habits affect their health-related quality of life, with a statistical 
significance level at a value of p  <0.05. We controlled for confounders 
such as sex, age, and monthly expenditure. Resource identification 
initiative IBM SPSS Statistics (RRID: SCR_019096).

3 Results

3.1 General characteristics, eating habits, 
and HRQoL of the study population

The 454 respondents were primarily males (56.4%), within the age 
range of 26 years and above (75.6%), postgraduates or above (72.7%), 
and mostly from Africa (82.2%). The majority skipped meals (64.8%), 
particularly breakfast (47.8%), making them eat either once or twice 
a day (56.8%). As a result, according to the FBA, their quality of life 
was about average for all the constructs except for aesthetics and 
disease prevention (Table 1).

3.2 Food groups and factor loading for the 
three dietary patterns

According to Table  2, the principal component analysis 
identified three dietary patterns, i.e., traditional, Western, and 
animal protein. The prudent pattern explained 31.175% and was 
heavily loaded with vegetables, legumes, seeds and nuts, cereals and 
grains, eggs, and milk and its products. The variance explained by 
the Western pattern was 18.688%, with the fast food and drink 
loadings being high. On the other hand, the animal protein pattern 
explained approximately 17.856% of the variance and consisted of 
red meat and other animal products. The food groups of each 
pattern had factor loadings of >0.4.

From Figure 1, the third tertile of all the dietary patterns, Western 
(β = −6.036, p = 0.012), animal meat pattern (β = −4.631, p = 0.032), 
and even prudent dietary pattern (β = −3.395, 0.023) were all 
associated with an increased snacking behavior.

According to Figure  2, skipping meals (β = −3.566, p = 0.045) 
reduced the aesthetics of the students. However, having a prudent 
dietary pattern (β = 4.456, p = 0.05) improved one’s aesthetics.

As shown in Figure 3, digestive comfort was a major problem 
among our respondents. In this study, skipping meals (β = −4.996, 
p = 0.003), such as breakfast (β = −4.734, p = 0.008), or both breakfast 
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TABLE 1 Demographic characteristics of eating habits and health-related quality of life (HRQoL) of international university students in Nanjing 
(n  =  454).

Variables N (%) /mean (SD)

Sex

Male 256 (56.4)

Female 198 (43.6)

Age

18–25 110 (24.2)

26 and above 344 (75.8)

Education

Undergraduate and below 124 (27.3)

Postgraduate and above 330 (72.7)

Program of study

Medical related 157 (34.6)

Non-medical related 297 (65.4)

Weight status

Underweight 22 (4.9)

Normal 190 (41.6)

Overweight 156 (34.5)

Obese 86 (19.0)

Monthly expenditure

Less than 1,000 RMB 99 (21.8)

Between 1,000 and 3,000 RMB 229 (50.4)

More than 3,000 RMB 126 (27.8)

Continent

Asia 72 (15.9)

Africa 373 (82.2)

Others 9 (2.0)

Do you skip meals in China?

Yes 294 (64.8)

No 160 (35.2)

What type of meal do you skip?

I do not skip a meal 160 (35.2)

Breakfast 217 (47.8)

Lunch and supper 33 (7.3)

Breakfast and lunch 44 (9.7)

How many times do you eat in a day?

Once/twice 258 (56.8)

Thrice/more 196 (43.2)

Health-related quality of life

Snacking 51.83 (18.77)

Vitality 57.65 (11.03)

Wellbeing 56.34 (12.96)

Physical appearance 61.71 (17.38)

Aesthetics 73.40 (19.87)

Digestive comfort 59.44 (17.50)

Disease prevention 73.04 (22.50)
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and lunch (β = −7.121, p = 0.015), all negatively affected their digestive 
comfort. Similarly, all three dietary patterns, namely, Western 
(β = −9.940, p < 0.001), animal meat pattern (β = −5.101, p = 0.01), and 
prudent dietary pattern (β = −4.244, p = 0.032), resulted in lower 
digestive comfort.

With reference to Figure 4, skipping meals (β = −4.996, p = 0.003), 
especially breakfast (β = −5.071, p = 0.031), and consuming a Western 

dietary pattern (β = −5.835, p = 0.043) negatively affected disease 
prevention, but having a prudent dietary pattern (β = 4.748, p = 0.03) 
increased one’s ability to prevent diseases.

According to Figure 5, skipping meals (β = −4.107, p < 0.001) of 
any type, such as breakfast (β = −5.071, p = 0.031), breakfast and 
lunch (β = −4.425, p = 0.043), or even lunch and supper (β = −7.009, 
p = 0.004), reduced wellbeing. In addition, all the dietary patterns 

TABLE 2 Food groups used in the principal component analysis and the factor loadings of each dietary pattern of the 454 international students in 
Nanjing.

Food groups Food items
Prudent 
pattern

Western 
pattern

Animal 
protein 
pattern

Vegetables Spinach/other leafy vegetables, tomatoes, ginger/garlic, potato, 

onion, lady finger (okra), broccoli, brinjal, pumpkin, cabbage/

cauliflower, chilly, bell pepper, and others

0.825 - -

Legumes Red beans, soybeans, and other beans 0.800 - -

Seeds and nuts Groundnuts, almonds, cashew nuts, currants/raisins, and others 0.699 - -

Cereals and grains and their 

products

Maize, white flour, brown flour, instant noodles, white rice, 

brown rice, oats, porridge, bread/toast, biscuit/cake, and others

0.696 - -

Fruits Bananas, grapes, apples/pear, mango, orange, pineapple, 

strawberries, and others

0.682 - -

Drinks Tea, coffee, carbonated drinks, and others - 0.845 -

Dairy product Milk, cheese, milk powder, yogurt, and others 0.417 - -

Fast foods Chips, pizzas, burgers, sandwiches, and others - 0.547 -

Eggs Eggs 0.438

Red meat Mutton, beef, pork, and others - - 0.836

Other animal products Chicken, fish, shrimp, and others - - 0.710

Variance explained 31.175% 18.688% 17.856%

aFood groups with absolute factor loadings of ≥ 0.400 are included in each dietary pattern. bKaiser–Meyer–Olkin measure of sampling adequacy = 0.827. cp for Bartlett’s test of sphericity 
< 0.001. dRotation method: varimax orthogonal rotation.

FIGURE 1

Effect of eating behavior and dietary patterns on snacking.
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such as prudent (β = −1.835, 0.04), animal meat (β = −5.370, 
p < 0.001), and Western (β = −4.494, p = 0.004) reduced 
their wellbeing.

The Western dietary pattern (β = −4.926, p = 0.027) reduced while 
the prudent dietary pattern (β = 5.927, p = 0.003) increased the 
student’s perception of their physical appearance, as shown in Figure 6.

According to Figure 7, skipping meals (β = −2.791, p = 0.01), 
for example, breakfast (β = −2.362, p = 0.04) or both breakfast and 
lunch (β = −4.441, p = 0.019), reduced vitality. However, eating 
more than thrice a day (β = 2.254, p = 0.003) and practicing a 
prudent dietary pattern (β = 3.323, p = 0.009) increased 
their vitality.

FIGURE 3

Effect of eating behavior and dietary patterns on digestive comfort.

FIGURE 2

Effect of eating behavior and dietary patterns on aesthetics.
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4 Discussion

In this cross-sectional study, 454 international students in 
Nanjing were investigated for their HRQoL, dietary patterns, and 
eating habits. Research has established that these three variables, 
namely, sex, age, and income, affect how an individual perceives 
their quality of life; hence, we  controlled them to obtain the 

actual effect of diet and dietary behavior on their quality of life. 
For instance, female subjects, young adults, and individuals with 
high incomes have reported a better quality of life (31–33). This 
study found that, except for disease prevention and aesthetics, the 
students’ QoL was about average. Three major dietary patterns 
were identified: healthy, Western, and animal protein. Finally, 
unhealthy eating patterns and skipping meals affect HRQoL 

FIGURE 4

Effect of eating behavior and dietary patterns on disease prevention.

FIGURE 5

Effect of eating behavior and dietary patterns on wellbeing.
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FIGURE 7

Effect of eating behavior and dietary patterns on vitality.

negatively, while healthy nutritional habits have a positive  
effect.

Unhealthy eating habits negatively influence vitality, wellbeing, 
digestive comfort, and disease prevention. Skipping breakfast and 
lunch was explicitly associated with lower vitality, wellbeing, and 
digestive comfort. In addition to vitamins A, C, and D, breakfast meals 
are also good sources of protein, dietary fiber, carbohydrates, fats, and 
cholesterol (34, 35). Maintenance and improvement of the 
gastrointestinal system, wellbeing, and vitality require maximum 

consumption of these nutrients. Hence, meal skippers will suffer 
poorer wellbeing, vitality, and digestive comfort due to being deficient 
in these essential nutrients.

Conversely, eating three meals daily can boost vitality and prevent 
disease. For instance, data from NHANES have shown an increasing 
meal frequency to reduce cardiovascular mortality (36). Moreover, cross-
sectional data have also demonstrated a relationship between lower total 
and LDL cholesterol levels and more frequent eating (37). This implies 
that these people will have high vitality and can fend off diseases.

FIGURE 6

Effect of eating behavior and dietary patterns on physical appearance.
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Similarly, healthy dietary patterns have a direct positive 
relationship with QoL. Accordingly, prudent eating patterns improve 
vitality, aesthetics, and physical appearance. For instance, similarly to 
our study, other researchers have established a positive association 
between vitality and nutritious meals high in natural, plant-based 
nutrients (38). Furthermore, improved aesthetics and physical 
appearance require foods rich in healthy nutrients. For example, 
maintaining good skin, nails, hair, and gums requires meals rich in 
eggs, seeds and nuts, whole grains, nutritious fats, proteins, dark leafy 
greens, and fruits (39). This explains why people who follow a healthy 
eating pattern think highly of their physique and aesthetics features.

Unsurprisingly, poor eating habits lowered QoL. First, a more 
Westernized diet decreased the wellbeing of the students. Western 
food consumption is associated with several ailments that affect 
people’s QoL. Most foods contained in Western dietary patterns are 
rich in calories from fat, cholesterol, salt, and sugar but low in 
vitamins, minerals, and other nutrients (40) compared to healthy 
foods essential for a person’s wellbeing. Second, a high animal 
protein pattern is associated with poor wellbeing, physical 
appearance, and disease prevention. Red meat in particular may 
increase the risk of various forms of long-term diseases when 
consumed in excess (41, 42). Chronic illnesses reduce how an 
individual perceives wellbeing and physical appearance. Similarly, 
those with chronic conditions may believe they have a low capacity 
for disease prevention.

Furthermore, inappropriate eating habits and skipping meals of 
the students had a detrimental impact on digestive comfort and 
snacking. For instance, those who skipped breakfast and those who 
followed Western and animal protein consumption patterns 
experienced less digestive comfort. Critical nutrients such as calcium, 
vitamins, fiber, and others can be found in breakfast foods such as 
yogurt, milk, and cereal (43). Hence, people who skip breakfast may 
experience digestive issues because they miss out on the 
microorganisms and fiber from milk, yogurt, and cereal consumption 
that aid digestion. Western foods are similarly high in fat, processed 
sugar, and fiber, leading to the loss of vital microbiomes required for 
digestion and disease prevention (44). Too much meat consumption 
also makes it less likely for someone to eat other meals consisting of 
whole grains, vegetables, and fruits. These may make them feel 
bloated and occasionally experience constipation due to poor 
digestion (45).

Moreover, the fatty parts of beef include significant amounts of the 
sulfur-containing amino acid methionine, which is broken down into 
offensive gas in the intestines as a result of malabsorption that 
contributes to indigestion (46). Last but not least, meat typically 
contains less fiber, an indigestible form of carbohydrate that helps the 
movement of fecal matter through the stomach and the intestine at a 
faster pace, aiding digestion and preventing constipation. The factors 
above could explain why depending on the animal protein pattern 
severely impacts intestinal comfort. In addition to the digestive 
function, which meat lacks, fibers also increase satiety by speeding up 
oral processing and requiring more effort to masticate. These two 
factors are related to fullness (47). Therefore, people who consume too 
much animal protein in their diet due to its low fiber content may have 
low satiety, feel hungry soon after eating, and be at increased risk of 
snacking between meals.

This study implies that decision-makers can use QoL matrices 
specific to nutrition to assess how a population’s diet influences their 

wellbeing. Policymakers and school authorities responsible for 
international students can encourage international students to 
regularly consume foods rich in whole grains, nuts, vegetables, fruits, 
eggs, nuts, legumes, fish, and poultry without skipping meals to 
improve their quality of life.

The current study’s strength is that it is the first to analyze 
students’ QoL using the food benefit assessment questionnaire. 
This questionnaire is specific to the food they consume. Second, 
the FFQ used is student specific. It does, however, have some 
limitations. Since the sample size was limited to international 
students in Nanjing, the findings cannot be extended to include all 
international students in China. Second, recall bias could arise 
from the use of the FFQ. Third, comparing our results to previous 
studies was challenging because this was the first study to use the 
FBA to determine quality of life. Finally, the cross-sectional design 
of this investigation precluded the establishment of a causal 
relationship between the FBA components and dietary patterns 
and eating behaviors.

4.1 Conclusion

In conclusion, this research indicates that healthy eating practices 
and dietary patterns positively impact international students’ 
HRQoL. For instance, consuming foods abundant in vegetables, fruits, 
eggs, nuts, legumes, fish, and poultry improves physical appearance, 
vitality, and aesthetics. Conversely, Western patterns of drinks, chips, 
pizza, burgers, and sandwiches, etc., lead to frequent snacking. 
Additionally, the animal protein patterns of mutton, beef, and pork, 
etc., are detrimental to wellbeing, physical appearance, and digestive 
health. Finally, skipping meals such as breakfast increases the problem 
of digestive discomfort and lowers wellbeing and disease prevention. 
Nonetheless, eating at least three times every day increases vitality and 
disease prevention.
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