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Abstract 

Objective: This study examines the demographic characteristics of patients and 

caregivers hospitalized with NAFLD and the impact of patient anxiety and depression 

on caregiver burden.  

Methods：One hundred and forty-five patients with NAFLD and their caregivers were 

studied. Both patients and family members were required to complete a general 

information questionnaire, patients were required to complete the Generalized Anxiety 

Scale (GAD-7), the Patient Health Depression Questionnaire Scale (PHQ-9), and 

caregivers were required to complete the Zarit Burden Interview (ZBI). Descriptive 

analysis, univariate analysis, and multiple stepwise regression were used to analyze the 

effects of each factor on caregiver burden.  

Results: The results of the univariate analysis showed that patients' marital status, 

chronic illness, GAD-7, and PHQ-9 scores, and caregivers' literacy, relationship with 

patients, full-time caregiving, recreational activities, daily caregiving hours, and 

monthly economic income were influential factors of caregiver burden (P < 0.05). The 

multiple stepwise regression analysis results showed that the four factors of concluding 

patient's PHQ-9 score, caregiver-patient relationship, daily caregiving hours, and 

monthly economic income significantly influenced caregiver burden (P < 0.05). 



Conclusion: caregiver-patient relationship, length of caregiving per day, and monthly 

financial income affect caregiver burden. In addition, depression in patients 

hospitalized with NAFLD is one of the main influencing factors of caregiver burden 

and should be taken seriously. 
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Background 

Non-alcoholic fatty liver disease（NAFLD） has now become a serious global 

public health problem(1). It is estimated that the worldwide prevalence of NAFLD in 

adults is 25%(2), NAFLD is the most predominant type of liver disease in Western 

countries, the majority of NAFLD in Europe is 24%, the prevalence of NAFLD in 

Australia is 20%-30%(2), and the bulk of NAFLD in Asia is also on the rise, with the 

total prevalence of NAFLD in Japan as high as 29.7%(3). China is not only the country 

with the fastest-growing prevalence of NAFLD in the world but also the country with 

the highest prevalence, morbidity, and mortality of NAFLD in Asia(4). NAFLD has 

replaced chronic hepatitis B as the number one chronic liver disease in China. In the 

past 20 years, the number of NAFLD cases in China has nearly doubled, with a 

prevalence of about 15% in adults and 2.1% in children, while the majority of obese 

children is as high as 68.2%, and the annual rate of new NAFLD cases is about 4%[5, 

6]. The latest literature reports that the prevalence of NAFLD in China is as high as 

29.2%(7), and China is expected to be the country with the highest number of NAFLD 

patients and liver-related disease deaths globally(4). The high prevalence of NAFLD is 

accompanied by several problems, such as an increased incidence of anxiety and 

depression(8, 9). According to Youssef et al(10), who evaluated 567 NAFLD patients 

for depression and anxiety symptoms, subclinical and clinical depression detection 

rates in NAFLD patients were 53% and 14%, respectively. The detection rates of 

subclinical and clinical anxiety were 45% and 25%, respectively. At the same time, 

Chinese scholar Tao Yeting(11) reported that anxiety and depression in Chinese 

NAFLD with mild and above were as high as 51.3% and 62.4%. In the future, as the 



number of obese people increases and urbanization accelerates, the prevalence of 

NAFLD in China will continue to rise in the coming decades. Previous studies have 

reported and predicted the enormous burden of NAFLD on national finances and 

medical resources(12, 13), but researchers have overlooked the burden of NAFLD on 

patients and their caregivers.  

Caregiver burden refers to the stress or burden that family members experience 

when caring for a chronically ill, disabled, or elderly family member[14]. It is divided 

into an objective burden, which refers to the physical or instrumental assistance 

provided by the caregiver to the care recipient, and a subjective burden, which refers to 

the emotional or psychological impact of the former on them(15). Family caregivers 

are essential caregiving resources for patients with chronic illnesses, providing not only 

medical support, emotional support, life support, and even financial support. They also 

save money for the national financial system, and it has been documented that home 

care workers save the U.S. and Canadian health care systems $25 billion and $350 

billion(14).  

The large amount of support and services that caregivers provide to patients means 

lower financial income, reduced recreational activities and increased stress in the lives 

of caregivers. However, there have been few studies related to the burden of caregivers 

with NAFLD, and the public and health care professionals are poorly informed about 

the current status of the burden and factors associated with this group. Most studies on 

caregiver burden have focused on caregiver factors and ignored caregivers. Little is 

known about the interrelationship between patients' emotional status and demographic 

characteristics and caregiver burden and how they affect it. Therefore, this study aimed 

to examine the current status of caregiver burden of patients with NAFLD in China and 

investigate the impact on the caregiver burden of NAFLD from both patient and 

caregiver perspectives. 

Materials and Methods 



Study design 

A quantitative cross-sectional design was used for this study. 

Study population 

Patients with NAFLD hospitalized in Guizhou Provincial People's Hospital from 

March 2021 to August 2021 were studied. All patients were diagnosed with NAFLD 

disease at the Guizhou Provincial People's Hospital. Patients were excluded from this 

study if they had psychiatric disorders, severe infectious diseases, were taking 

psychotropic medications that prevented them from completing the questionnaire or 

refused to participate in this study. Caregivers were required to be ≥18 years of age and 

to participate in the survey voluntarily. Caregivers who were in an employment 

relationship with the patient were also excluded from the study. This study strictly 

adheres to the ethical principles of the Declaration of Helsinki. A total of 145 patients 

with NAFLD and their caregivers were recruited for this study. 

Study instruments 

Demographic data of NAFLD patients and caregivers were collected in this study. 

All eligible NAFLD patients were required to complete the Generalized Anxiety Scale 

(GAD-7), the Patient Health Depression Questionnaire Scale (PHQ-9), and caregivers 

to meet the Zarit Burden Interview (ZBI). All scales used were translated and localized 

by Chinese scholars with good reliability and validity. 

Demographic data of patients included age, gender, and education level (primary 

school, secondary school, university), marital status (unmarried, married, divorced, 

widowed), working or not working (yes, no), mode of payment of medical expenses 

(medical insurance, NPA, self-payment), disease duration (<3 years, 3-5 years, >3 

years), and whether chronic diseases were combined (yes, no); demographic data of 

caregivers included age, gender, and education level (primary school, secondary school, 

university), relationship with patients (parents, spouse, children, others), whether they 



lived with patients (yes, no), whether they cared for patients alone (yes, no), length of 

care per day, and other demographic data. Level (elementary school, secondary school, 

university), relationship with the patient (parent, spouse, child, other), whether they 

lived with the patient (yes, no), whether they cared for the patient alone (yes, no), length 

of care per day, length of care, whether they had recreational activities (yes, no), and 

monthly economic income (<1000 CNY, 1001-3000 CNY, 3001-5000 CNY, > 5000 

CNY). 

Generalized anxiety scale (GAD-7), developed by foreign scholars Spizer, 

Chinese scholars He xiaoye(16) conducted the reliability retest. The scale has eight 

entries with a total score of 0-21: 0-4 is no anxiety tendency, 5-9 is mild anxiety 

tendency, and ≥10 is moderate anxiety tendency. 

Patient Health Depression Questionnaire (PHQ-9),a Chinese version translated by 

Chinese scholars was used(17). The scale has two parts and nine entries, with a total 

score of 0-27: 0-4 as no depression, 5-9 as a mild depressive tendency, and ≥ten as a 

moderate depressive tendency. 

Zarit Burden Interview (ZBI),this scale was developed by Zarit, a foreign 

scholar, and translated and revised by Chinese scholars in 2006(18). The scale is 

divided into two dimensions: personal burden and role burden, and includes 22 

entries, including 6 entries for personal burden: 2, 3, 6, 11, 12, 13, and 12 entries for 

role burden: 1, 4, 5, 8, 9, 14, 16, 17, 18, 19, 20, 21. A Likert 5-point scale is used, 

with a total score of 0-88: 0-19 being no burden or light burden, 20-39 as a mild 

burden, 40-59 as a moderate burden, and ≥60 as a moderate burden. 

Quality control 

The study subjects were selected in strict accordance with the inclusion and 

exclusion criteria, and the questionnaires used were translated and retested for 

reliability by domestic scholars; the investigators were all postgraduate students with a 

medical background in the subject group, and they were trained uniformly before the 



survey, and the questionnaires were summarized and checked at the end of each study. 

Additional surveys were conducted on time to ensure the completeness of the 

information. A total of 145 questionnaires were distributed in this study, and 145 valid 

questionnaires were collected, with a recovery rate of 100.0%. 

Data analysis 

Data analysis was performed using spss26.0. The basic data of the study subjects 

were expressed as frequencies and percentages, the measures satisfying positive 

distribution were expressed as means plus or minus standard deviation (x±S), and 

skewed distribution was expressed as median, interquartile spacing, and the 

independent samples t-test and Mann-Whitney U test were used for one-way analysis. 

The variables that were significant were subjected to stepwise multiple linear regression 

analysis. Both univariate and stepwise multiple regression analyses indicated 

statistically significant differences at p < 0.05. 

Results 

Demographic characteristics of patients and caregivers 

The mean age of the 145 patients was 54.06 ± 13.216 years, with a male majority 

of 109 (75.2%), 116 (80.0%) had an educational level of secondary school or less, 103 

(71.0)% were unemployed, 132 (91.0%) had been ill for less than three years, and 48 

(33.1%) patients reported the presence of at least one chronic illness. Scores on the 

GAD-7 and PHQ-9 were 4 (8) and 6 (7.5), respectively, with the lowest score of 0 and 

the highest score of 21 on the DAD-7, the highest score of 0, and the lowest score of 

26 on the PHQ-9, (35) 24.1% and (53) 36.6% on mild anxiety and depression, 

respectively, and (36) 24.8% and ( 41) 28.3% (Table 1). 

 

 

 

 

 

 



Table 1. Patient characteristics (n=145) 

SD, Standard Deviation; GAD-7, The Generalized Anxiety Disorder scale;PHQ-9, The Patient Health Depression 
Questionnaire; ZBI, Zarit Burden Interview；NCMS: New Cooperative Medical System 

More than half of the caregivers were female, 85 (58.6%), and 102 (77.3%) of the 

caregivers had an educational level of secondary school or less. Most of the caregivers 

were the spouses and children of the patients, 61 (42.1%) of the spouses and 51 (31.2%) 

of the children, 91 (64.1%) of the caregivers usually lived with the patients, and 69 

(47.6)% cared for the patients alone. In addition, this study showed that 85 (58.6%) of 

the caregivers were caring for the patients full time with little to no work. Besides caring 

for patients, only 37 (25.5%) caregivers go out for recreational activities, 107 (74.5%) 

have no recreational activities other than caring for patients, and most caregivers have 

low monthly income levels, with 92 (63.4%) caregivers earning less than 3000 CNY. 

Characteristic  Mean(SD)/ 
Median quartile 

Rnage Number % 

Age 

 

 

＜35                54.06 ±13.216    20-86 

35-60 

＞60 

Female 

Male 

Primary school 

Middle school 

University 

＜3 

3-5 

＞5 

Yes 

No 

Unmarried 

married 

divorced 

bereft of one's spouse 

Own expense 

medical insurance 

NCMS 

Yes 

No 

                      4(8)           0-21 

                      6(7.5）        0-27 

                                                     

28 

67 

50 

19.3 

46.2 

34.5 

Sex 

 

36 

109 

24.8 

75.2 

Education 

 

 

Course of disease（years） 

 

 

Job 

 

marital status 

 

 

 

Medical expenses payment 

 

 

Chronic 

 

GAD-7 

PHQ-9 

56 

60 

29 

132 

7 

6 

42 

103 

6 

118 

11 

10 

6 

59 

80 

48 

97 

- 

- 

38.6 

41.4 

20.00 

91.0 

4.8 

4.2 

29.0 

71.0 

4.1 

81.4 

7.6 

6.9 

4.1 

40.7 

55.2 

33.1 

66.9 

- 

- 



The mean ZBI score was 26 (18.5), the lowest score was 0, and the highest score was 

68, with 91 (68.0%) having a mild or higher caregiving burden (Table 2). 

 

 

Table 2. Caregiver characteristics (n=145) 

SD, Standard Deviation; CNY, Chinese Yuan; ZBI, Zarit Burden Interview. 

Regression model 

Table 3 demonstrates the results of the univariate analysis of ZBI scores. The 

results show that four patient factors and 11 caregiver factors significantly affected 

caregiver burden (p < 0.05). The influencing factors from patients were marital status, 

Characteristic  Mean(SD)/ 
Median quartile 

Rnage Number % 

Age ＜35            41.48（12.572）   18-86 

35-60 

＞60 

Female 

Male 

Primary school 

Middle school 

University 

Parent 

Child 

Spouse 

Other 

Yes 

No 

Yes 

No 

Yes 

No 

                 24（14）       1-24 

Yes 

No 

＜1000 

1000-3000 

3001-5000 

＞5000 

                26（18.5）       0-79 

41 

71 

33 

28.3 

42.0 

19.5 

Sex 85 

60 

58.6 

41.4 

Education 

 

 

Relationship to patients 

 

 

 

Living with patient 

 

Taking care of patient alone 

 

Taking care of patients full-time 

 

Take care of time per day 

Entertainment 

 

Monthly economic income（CNY） 

 

 

 

ZBI 

41 

61 

43 

16 

51 

61 

17 

93 

52 

69 

76 

85 

60 

- 

37 

107 

46 

46 

28 

25 

- 

28.3 

49.0 

22.8 

11.0 

35.2 

42.1 

11.7 

64.1 

35.9 

47.6 

52.4 

58.6 

41.4 

- 

25.5 

74.5 

31.7 

31.7 

19.3 

17.2 

- 



chronic illness, and GAD-7 and PHQ-9 scores, and the influencing factors from 

caregivers were literacy, relationship with the patient, full-time patient care, 

recreational activities, hours of care per day, and monthly financial income. 

Table 3.Univariate analysis of caregiver burden during hospitalization of NAFLD  

（n=145） 

*P＜0.05，**P＜0.01 

The ten significant factors in the univariate analysis above were introduced into a 

stepwise multiple regression analysis with the total ZBI score as the dependent variable. 

The results showed that four factors, including the patient's PHQ-9 score, caregiver-

patient relationship, hours of care per day, and monthly financial income, significantly 

affected caregiver burden (P < 0.05). The six factors of patient's marital status, chronic 

illness, GAD-7 score, caregiver's literacy, full-time caregiving for the patient, and 

recreational activities did not significantly affect the total ZBI score, and the difference 

was not statistically significant (P > 0.05) (Table 4). 

 

Subject      Characteristic t / Z vaule P vaule 

Patient        Age 

Sex 

Education 

Course of disease（years） 

Job 

marital status 

Medical expenses payment 
Chronic 

GAD-7 

PHQ-9 

Caregiver      Age 

              Sex 

              Education 

Relationship to patients 

Living with patient 
Taking care of patient alone 

Taking care of patients full-time 

Take care of time per day 

Entertainment 
Monthly economic income（CNY） 

     -0.798            0.426 

     -0.198            0.843 

     -1.325            0.185 

     -0.341            0.733 

     -1.301            0.193 

     -2.663            0.008** 

     -1.350            0.177 

     -2.424            0.015* 

     -3.586            0.000336** 

     -3.009            0.002** 

     -0.966            0.336 

     -0.815            0.415 

     -3.428            0.001** 

     -2.805            0.005** 

     -1.238            0.216 

     -1.267            0.205 

     -3.877            0.000106** 

     -3.007            0.003** 

     -4.440            0.000009** 

     -2.895            0.004** 



Table 4.Multivariate linear stepwise regression analysis of the factors influencing the caregiver  

burden (n=145) 

*P＜0.05，**P＜0.01 

Discussion 

NAFLD disease is initially only simple hepatic steatosis. Patients are unaware or 

informed but do not pay attention to it and do not take timely lifestyle interventions, 

seek medical attention, or undergo medication, leading to exacerbation of the disease 

and the need for hospitalization. Due to traditional culture and social factors, caregivers 

in China are mainly assumed by family members. Due to the deterioration of the disease, 

the treatment and daily life of patients during hospitalization impose various burdens 

on caregivers. Still, current studies have paid less attention to this group and their 

caregivers. Our study showed that four factors, patient's PHQ-9 score, caregiver-patient 

relationship, daily caregiving hours, and monthly financial income, were the main 

factors influencing caregiver burden. 

In this study, the only patient factor significantly associated with caregiver burden 

was depressive tendencies (PHQ-9 score). As the number of people with NAFLD 

increases, more and more studies have begun to focus on the mental health of people 

with NAFLD. Many studies have reported that patients with NAFLD face various 

psychological problems, and depression, in particular, has a high prevalence in this 

population. Changes in the external environment are one of the factors leading to 

psychological stress. Hospitalization is a source of anxiety for patients, and undergoing 

a series of treatments in an unfamiliar hospital environment, coupled with the physical 

discomfort of patients, leads to depression. Caregivers, mainly the patient's spouse and 

children, spend a lot of time and money on patient care, hoping to provide the best care 

          Item B vaule SE vaule β vaule t vaule p vaule 

Caregiver  Relationship to patients 

Take care of time per day 

Monthly economic income（CNY） 
Patient     PHQ-9 

-2.514 1.254 -0.162 -2.005 0.047* 

0.303 0.136 0.184 2.232 0.027* 

-2.878 0.959 -0.237 -3.002 0.003** 

0.703 0.186 0.304 3.758 0.000226** 



for the patient and promote their physical and mental health. However, when family 

members perceive the patient's depressed mood, they deny their care and believe they 

are not doing enough, promoting an increased caregiving burden. Therefore, health care 

workers should pay attention to the mental health status of patients, receive them 

warmly, do their best to help them solve their difficulties, explain patiently to them 

before performing medical operations, and eliminate their fear of the hospital 

environment and treatment; in addition, they should pay attention to communication 

with caregivers, fully encourage and affirm their efforts in caring for patients and 

prevent them from falling into a vicious circle of negative emotions and incompetent 

care[19]. 

Zhu Liu's(14) study showed that spouse, partner, or children were the most 

common caregiver roles; one study noted that the primary caregivers for Alzheimer's 

disease in China were spouses and children of family members due to various factors 

such as cultural traditions, level of economic development, and health care system. 

Similar to the results of the above studies, the primary caregivers of patients 

hospitalized with NAFLD are also spouses and children. The possible reason for this is 

that caregivers have multiple conflicting responsibilities while assuming caregiving 

responsibilities(20). In Chinese families, spouses usually share family 

responsibilities(21). When a husband or wife is ill, responsibilities that should have 

been shared by both (parental support, children's education, and financial expenses) are 

transferred to one person, who is then also faced with the heavy burden of caring for 

the patient, with a substantial increase in load. Patients' children are primarily young 

and middle-aged, and at this time, they need to give a lot of time between their career 

and family. When family members are hospitalized and need to come to the hospital 

for care, their job, child care, and family need conflict with the caregiving tasks, and 

when the above roles cannot be balanced with each other, it increases the burden of the 

caregiver. 

This study shows that the number of hours of caregiving per day is one of the main 

influencing factors of the caregiving burden. Duration of care is one of the most 



important predictors of caregiver burden，the longer the caregiving hours provided, the 

higher the caregiving burden(22, 23), with caregivers providing more than 6 hours of 

care per day having the highest burden(21). Longer hours of caregiving mean that the 

patient has to provide more care services, including therapy, meals, and even toileting, 

and these caregiving activities can be a significant drain on the caregiver's strength and 

energy, causing fatigue and reducing the caregiver's health. The more time caregivers 

spend on caregiving, the less or no time they have to participate in social activities, 

which affects caregivers' social activities and prevents them from resolving negative 

emotions, exacerbating the caregiving burden. At the same time, hospitals are not only 

a source of stress for patients but also caregivers. Long-term caregiving in an unfamiliar 

environment can lead to discomforts such as irritability, decreased appetite, and reduced 

sleep quality, increasing the caregiving burden(21, 24). Therefore, patients' family 

members or friends should be encouraged to provide more social support and share the 

caregiving work to reduce the length of caregiving; caregivers should be advocated to 

have appropriate weekly gatherings of friends, participate in recreational activities or 

physical exercise to eliminate negative emotions in a timely manner, enhance physical 

fitness, and ensure physical and mental health. 

The cost of care is one of the critical indicators of the caregiving burden(25). This 

study reports that the monthly economic income of caregivers is one of the main 

influencing factors of the caregiving burden. Traditional Chinese culture values "filial 

piety," so most family members will give up their jobs to participate in caregiving when 

necessary. This study reported that more than half of the caregivers did not work outside 

the home since the patient's admission and were full-time caregivers. Thus their 

economic income dropped sharply, and their economic status was poor. The majority 

of NAFLD caregivers are middle-aged and young adults. This age group is under 

financial pressure from children's education and daily living expenses, further increased 

by family hospitalization. 



On the other hand, a decrease in the caregiver's financial income means a further 

reduction in the cost of care available to the patient, and caregivers may develop a sense 

of self-blame, attributing to themselves the reason the patient is not receiving optimal 

care, ultimately increasing their burden. China has the highest prevalence and mortality 

rate of NAFLD. The healthcare system should pay attention to early screening for 

NAFLD disease and appropriately increase the medical reimbursement rate for this 

group of patients to reduce the financial pressure on patients' families. The Chinese 

people have little awareness of disease prevention and only pay attention to serious 

health problems, so the proportion of people who purchase disease-related insurance is 

not high. This phenomenon should attract the attention of relevant departments and 

increase publicity to promote universal awareness of disease prevention and insurance 

to reduce financial pressure when diseases occur. In addition, health care professionals 

should encourage caregivers to recognize their own contributions. 

Conclusion 

In conclusion, the incidence of caregiver burden was high among patients 

hospitalized with NAFLD. The main factors affecting caregiver burden were the 

patient's PHQ-9 score, the caregiver-patient relationship, the number of hours of care 

per day, and the monthly financial income. Reducing the caregiving burden requires a 

concerted effort by the patient, the caregiver, the health care provider, and the health 

care system. 
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