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ABSTRACT 
Objective: To investigate the relationship between the quality of life and work ability related to the oral 
health status of patients with chronic liver diseases. Material and Methods: The sample size contains all 
patients referred to the internal ward of Afzalipour and Bahonar hospitals due to chronic liver disease from 
2019 to 2020. Patient selection was based on a simple census and a questionnaire that contained characteristics 
information of the patient, Work Ability Index questionnaire and SF-36 questionnaire were completed by the 
patients and some information was extracted from medical file. The SF-36 questionnaire assesses the quality 
of life in two general dimensions (physical health and mental health) with the physical function subscale. 
DMFT, Gingival index, and Periodontal disease index are used to evaluate the severity and extent of 
gingivitis and periodontitis. For data analysis, ANOVA, Spearman correlation coefficients were used and the 
significant level was p<0.05. Results: a total of 108 patients were examined. The mean age of participants 
was 41.2 ± 4.3 years. The DMFT index in patients was also reported as 22.6 ± 7.35. Also, 32.4% of people 
described their ability to do work as poor, 21.3% as good, and 7.4% as excellent. Patients with poor or 
moderate workability reported a higher index of DMFT. Among the participants, 61 and 21 patients had 
gingivitis and periodontitis, respectively. Mean results of total SF-36 indices were reported at a low level in 
patients with increased DMFT and gum diseases. Patients with poor or moderate workability had a higher 
index of DMFT. There was a significant relationship between these two variables (p=0.001). However, they 
were not significantly associated with periodontitis. Conclusion: There was a significant relationship between 
the SF-36 index, the ability to work and the type of liver disease. 
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Introduction 

Liver disease is not a single condition but could be considered a health problem related to reduced 

functional capacity of the liver. Serious liver disease usually leads to functional limitations and reduced inability 

to perform normal tasks, which can be related to work or at home. Liver disease Symptoms have a wide 

appearance, including swelling in the brain, internal bleeding, fluid accumulation in the abdomen and chest 

cavity, fainting, vomiting, sweating profusely, pale skin, and a rapid pulse. Any combination of symptoms 

experienced due to severe or chronic liver disease may mean that remaining at work or carry out normal daily 

tasks is impossible [1]. 

Some liver diseases are genetic, and others are caused by viruses or toxins (such as drugs or alcohol). 

People exposed to blood or secretions of patients with viral liver disease, diabetic people with high triglycerides 

and obese people are more prone to liver disease. Using shared syringes, unhygienic tattoos, and unprotected 

sex can also lead to liver disease [2]. 

Liver diseases have been increasing worldwide during the past decades, becoming one of the most 

common causes of morbidity and mortality. There is an increasing trend in Iran as well [3,4]. The Global Burden 

of Disease (GBD) project showed that almost 5400 deaths due to cirrhosis and other chronic liver diseases 

occurred in Iran in 2017 [5]. 

There is a growing concern about biological, psychological, social, clinical, and therapeutic issues and 

factors that might influence the quality of life-related health of patients with chronic liver disease [2]. Low 

quality of life in these patients may be associated with depression and complications of cirrhosis, such as hepatic 

encephalopathy, ascites, peritonitis, and bleeding from ovarian varices [6]. Also, low quality of life can affect 

oral health. Studies have shown that several factors are associated with poor oral health (age, low level of 

education, low income, smoking, alcohol consumption, systemic diseases and medications) [3]. Oral 

manifestations have been well described in patients with chronic liver disease. These patients often suffer reduced 

salivary flow, which predisposes them to the onset of periodontal disease and caries. Also, oral indicators are 

higher in patients with liver cirrhosis or in patients with hepatitis B or C [7-10]. 

A literature review shows that chronic diseases such as heart, pulmonary, and liver diseases have some 

effects on the ability to work in patients. There are many research works worldwide on the relation between 

chronic diseases, oral health and the ability to work. These studies, in particular, dealt with the heart and lung 

diseases [11-13]. 

There are many tools to check health status survey. The study by Pequeno et al. [14] showed that the 

most commonly used instruments were the Medical Outcomes Study Short-Form 36 (MOS SF-36), EuroQol 

EQ-5D, 12-Item Short-Form Health Survey (SF-12), and Visual Analogue Scale EQ-VAS. The 36-item short-

form (SF-36) was designed for use in clinical practice and research, health policy evaluations, and general 

population surveys. The SF-36 has eight health concepts [14]. 

Some literature reviews [8-10,15-17] demonstrate that few studies have been conducted in the area of 

oral health, quality of life, and chronic liver disease in the world, and no study has been conducted in Iran so far. 

Since the evaluation of oral health and ability to work in patients with liver disease can lead to significant 

improvement in the situation of patients, the present work took place. 

So, the present work focuses on the evaluation of oral hygiene and association with SF-36 indicators 

and the ability to work. Also, the relationship between quality of life and work ability related to the oral health 

status of patients with chronic liver disease was certified in this research (2019-2020). 
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Material and Methods 

Study Design and Ethical Clearance 

The present research work is a descriptive-analytical and cross-sectional study. This project was 

approved by the Ethical Committee of Kerman University of Medical Sciences of the university with the code 

IR.KMU.REC.1399.488. Oral consent was obtained from all patients. 

 

Participants and Data Collection 

The sample size contains all patients referred to the internal ward of Afzalipour and Bahonar hospitals 

due to chronic liver disease diagnosed by a physician from 2019 to 2020 (120 patients). The patient was over 18 

years old and had the ability to read and write. 

A questionnaire that contains characteristics demographics, Work Ability Index questionnaire [18], 

and an SF-36 questionnaire [19] was completed by the patients, and some information was extracted from a 

medical file by a last year student. The patient examination was performed by a last year student using the dental 

unit available in the dental unit of the hospital.  

Health-Related Quality of Life (HRQOL) was assessed by the SF-36 questionnaire [10]. This 

questionnaire has been adapted for the Iranian population [19]. The SF-36 questionnaire consists of 36 questions 

and assesses quality of life in two general dimensions: physical health and mental health. In this questionnaire, 

36 questions are summarized in the following subscales: 

• Physical function subscale: This subscale includes ten questions assessing the ability to perform life 

activities such as paying attention to individual needs, walking, and exercising. 

• Physical role subscale: It assesses the role of restrictions caused by physical problems. This subscale 

includes four questions related to activities that restrict physical ability. 

• Physical pain subscale: This subscale includes four questions, assessing the level of pain felt over the past 4 

weeks and its interference with an individual’s daily activities. 

• General health subscale: It includes four questions, assessing the general health based on an individual’s 

perception. 

• Vitality subscale: This subscale has four questions, assessing the feeling of agility, energy and fatigue. 

• Social function subscale: This subscale includes two questions, assessing the effect of physical and mental 

problems on social activities and communication with family, friends and other people in the community. 

• Emotion role subscale: This subscale, related to the role of restrictions caused by emotional problems, 

includes three questions assessing emotional factors interfering with work and other activities. 

• Mental health subscale: This subscale includes five questions assessing the feelings of depression and 

anxiety. 

The first four subscales include physical function, physical role, physical pain and general health in the 

"physical health" dimension and the last four subscales of mental health include vitality, social function, 

emotional role and mental health. The questionnaire also has one question about the assessed subjects’ health in 

the past month. In this questionnaire, a low score indicates a low quality of life and vice versa. 

To assess the ability to do work, the Work Ability Index questionnaire was used. In this questionnaire, 

workability was assessed using seven dimensions. The validity and reliability of the work ability index (WAI) 

questionnaire for Persian people was investigated by Adel et al. [18]. Intraclass correlation coefficients for its 

seven dimensions were estimated to be higher than 0.7. The questionnaire showed a good internal consistency, 
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Cronbach α = 0.78. Factor analysis showed a three factors structure model for the Persian translation of WAI, 

including mental resources, self-perceived work ability, presence of disease, and health-related limitations. 

 

Gingival Index 

This index is used to evaluate the severity and extent of gingivitis. In this method, each of the four 

dental areas of the facial, mesial, distal, and lingual are examined regarding the presence of gingivitis and receive 

a score from zero to 3. The GI score is obtained by summing the teeth score and dividing them by the number 

of examined teeth. Zero scores indicate moderate inflammation and 3 (2.1 to 3) denote gingivitis [10]. 

 

Periodontal Disease Index 

Gingival scores for teeth varied from G0 in the absence of inflammation to G3 in severe gingivitis. PDI 

score for each tooth is based on the evaluation of gingivitis and the depth of the gingival groove related to CEJ. 

If the gingival sulcus extends by 3 mm or less relative to CEJ (in each area), the PDI score will be four. Teeth 

with a sulcus of 3-6 mm receive a score of 5 and teeth with a sulcus of more than 6 mm receive a score of 6 [20]. 

All patients were examined using the dental unit available in the dental unit of the hospital. 

 

Data Analysis 

For statistical analysis, the ANOVA, Spearman correlation coefficients and SPSS 21 program (IBM 

Corp., Armonk, NY, USA) were employed. 

 

Results 

In the present study, 120 questionnaires were distributed, of which 108 participants were examined 

(90%). A total of 72.2% of males and 27.3% of females were recruited. The most common type of liver disease 

was cirrhosis (37%), followed by hepatitis (27.8%). A small number of patients consumed alcohol (6.5%) (Table 

1). 

 
Table 1. Demographic and health characteristics of participants. 

Variables N % 
Gender   

Male 78 72.2 
Female 30 27.8 

Age (Mean Age)   
Male 46.1±6.5 
Female 36.3±2.1 
Total 41.2±4.3 

Job Status   
Student 2 1.9 
Collegian 8 7.4 
Employee 36 33.3 
Self-employed 20 18.5 
Retired 21 19.4 
Housewives 13 12.0 
Unemployed 8 7.4 

Education Level   
High school 8 7.4 
Diploma 46 42.6 
Associate 24 22.2 
Bachelor 23 21.3 
Master and Higher 7 6.5 
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Type of Liver Disease   
Cirrhosis of the liver 40 37.0 
Hepatitis 30 27.8 
Cancer 12 11.1 
Gallstones 14 13.0 
Fatty liver 12 11.1 

History of Disease   
Diabetes 25 23.1 
Heart attack 8 7.4 
Hypertension 20 18.5 
Kidney failure 8 7.4 
Stroke 4 3.7 
Asthma 5 4.6 
Thyroid cancer 11 10.2 
Gastric ulcers 9 8.3 
No disease 18 16.7 

Number of Annual Visits to Dentist   
Once 59 54.6 
Twice 29 26.9 
Three times 12 11.1 
>Three times 8 7.4 

Use Mouthwash   
Yes 2 1.9 
No 106 98.1 

Teeth Brushing   
Yes 96 88.9 
No 12 11.1 

Smoking   
Yes 27 25.0 
No 81 75.0 

Consumption of Alcohol   
Yes 7 6.5 
No 101 93.5 

Drug Use   
Yes 2 1.9 
No 106 98.1 

 

Regarding periodontal status, most of the population had gingivitis or periodontitis. Specifically, 66.7% 

of the participants with periodontitis had mild periodontitis (Table 2). Regarding the history of caries, the value 

of mean DMFT was 22.6 ± 7.35. Also, 32.4% of people described their ability to do work as poor, 21.3% as good, 

and 7.4% as excellent (Table 2). 

 

Table 2. Oral health indices and mean score and standard deviation of scores of ability to work and SF-
36. 

Variables Male Female Total 
 N % N % N % 
Periodontal Diseases       

Gingivitis 40 65.6 21 34.4 61 56.5 
Periodontitis 14 66.7 7 33.3 21 19.4 
No Disease 24 92.3 2 7.7 26 24.1 

DMFT Index (Mean and SD) 25.05 ± 10.49 20.15 ± 4.21 22.6 ± 7.35 
Ability to do Work       

Poor 30 85.7 5 14.3 53  32.4 
Moderate 32 76.2 10 23.8 42 38.9 
Good 11 47.8 12 52.2 23 21.3 
Excellent 5 62.5 3 37.5 8 7.4 

SF-36 (Mean and SD)       
Physical Function 42.1 ± 8.11 40.3 ± 12.5 41.2 ± 10.8 
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Physical Role 37.2 ± 10.12 39.2 ± 8.15 38.2 ± 9.12 
Body Pain 40.1 ± 14.31 42.9 ± 10.3 41.3 ± 12.1 
General Health 35.1 ± 16.21 45.2 ± 10.3 40.2 ± 13.2 
Vitality 36.1 ± 2.11 47.9 ± 6.5 41.4 ± 4.1 
Social Function 35.1 ± 13.11 46.5 ± 11.2 40.1 ± 12.3 
Emotion Role 30.2 ± 16.21 38.2 ± 11.7 34.2 ± 14.2 
Mental Health 48.6 ± 10.6 42.7 ± 10.7 45.6 ± 10.5 
Physical Health Subscale 36.2 ± 11.8 46.5 ± 12.2 41.4 ± 10.5 
Mental Health Subscale 37.8 ± 10.12 45.2 ± 10.2 41.5 ± 10.7 

 

The general SF-36 scores were low. Moreover, there was an association between liver disease and 

another disease, with SF-36. Mean results of total SF-36 indices were reported at low level in patients with 

increased DMFT (p=0.001) and gingivitis and periodontitis (p=0.002). Patients with poor or moderate work 

ability reported a higher index of DMFT (p=0.02, p=0.001). There was a significant relationship between these 

two variables. However, they were not significantly associated with periodontitis (p=0.14) (Table 3). 

 

Table 3. Spearman correlation coefficients between SF-36 domains, ability to do work, DMFT index 
components, and the presence of gingival disease. 

SF-36 Domains Spearman Correlation Coefficient  
DMFT p-value Gingival Disease p-value 

Physical Function 0.25-  0.001* 0.27-  0.001* 
Physical Role 0.25-  0.001* 0.21-  0.001* 
Body Pain 0.08-  0.08 0.12 0.09 
General Health 0.11-  0.12 0.15 0.14 
Vitality 0.04 0.25 0.11 0.1 
Social Function 0.08-  0.14 0.15 0.06 
Emotion Role 0.12-  0.9 0.26-  0.001* 
Mental Health 0.18-  0.02*  0.21-  0.001* 
Physical Health Subscale 0.25-  0.001* 0.22-  0.001* 
Mental Health Subscale 0.06-  0.18 0.08 0.24 
Ability to do Work Poor 0.18 0.02* 0.06 0.21  

Moderate 0.21 0.001* 0.04 0.25  
Good 0.23 0.001* 0.15 0.014*  
Excellent 0.04 0.24 0.09 0.023* 

*Statistically Significant. 
 

 

The present study revealed no significant relationship between SF-36 domains with age, gender and job 

(p=0.08, p=0.021, p=0.014, respectively). However, there was a significant relationship between the SF-36 index, 

the ability to work and the type of liver disease (p=0.001). The patients with hepatitis and liver cancer reported 

a lower SF-36 index (Table 4). 

 
Table 4. Relationship between demographic characteristics and physical and mental health subscales of 
SF-36 questionnaire. 

Demographic Characteristics Physical Health Subscale Mental Health Subscale 
 r p-value r p-value 
Age (equal to and less than 35 vs. more than 35) 0.06 0.14 0.04 0.05 
Gender (male vs. female) 0.11 0.21 0.15 0.24 
Type of disease (cancer and hepatitis vs. other liver diseases -0.21 0.001 -0.25 0.001* 
Job (having a job versus not having a job) 0.04 0.08 0.04 0.08 

*Statistically Significant. 
 

Discussion 
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Oral health is a key indicator of overall health, well-being and quality of life. It encompasses a range of 

diseases and conditions that include dental caries, periodontal disease, tooth loss, oral cancer, oro-dental trauma, 

noma and birth defects such as cleft lip and palate. The Global Burden of Disease Study 2019 estimated that oral 

diseases affect close to 3.5 billion people worldwide. Most oral diseases and conditions share modifiable risk 

factors with the leading noncommunicable diseases (cardiovascular diseases, cancer, chronic respiratory diseases 

and diabetes) [21].  

The present study evaluated the quality of life and functional ability of patients with liver disease. The 

liver is the most vital organ and the only organ in the body to repair itself. Its dysfunction will affect the health 

of other organs [22]. 

The study conducted by Helenius-Helenius-Hietala et al. [15] showed that liver disease is generally 

associated with oral health status and there are many differences between different groups of liver patients in 

this regard. Patients with biliary cirrhosis and alcoholic cirrhosis have worse oral health than those with other 

liver diseases. Also, patients with a higher grade of end stage liver disease have worse oral health than those with 

a lower grade. 

DMFT index in this study was reported in the region 22.6 ± 7.35. In the study conducted by 

Khoshnevisan et al. [23] on 44200 people in Iranian population, this index was reported to be equal to 13.98 for 

the age group of 35-44 years and 25.27 for the age group of 65-74 years. Since both age groups were considered 

in the present study, it seems that this index is higher than that in the general population of Iran, which is 

consistent with the findings by Helenius-Hietala et al. [15]. In the of Zahed et al. [24], the DMFT index and 

bone level were not significantly different between the two groups (patients with chronic liver failure versus 

healthy individuals). 

Several reasons can cause an increase in caries in patients with liver diseases. Reduced salivary flow in 

patients with liver disorders may cause rapid tooth decay. Also, with the increasing prevalence of tooth decay, 

patients suffer from saliva deficiency and gum infections and fungal infections increase in the oral mucosa [24]. 

In a dry mouth, eating, swallowing, talking, and using oral prostheses become more difficult [15].  

The present study revealed that older people have more annual visits to dentists, which is not in line 

with the study by Helenius-Hietala et al. [15] in Finland, in which younger patients showed more regular dental 

visits. This difference can be due to the fact that young people usually pay less attention to oral health than the 

middle-aged and elderly groups in Iran. Also, the government pays the cost of dental treatment for young people 

in Finland, while Iran’s government does not pay such costs, and usually, young people are less covered by 

supplementary insurance or other insurance such as social security. 

Helenius-Hietala et al. [15] showed that age and duration of chronic liver disease have unfavorable 

effects on oral health. Age is the most important factor related to the need for tooth extraction, which agrees 

with the result of the present work. 

Studies suggest that alcohol consumption worsens oral health [16,17]. In the study conducted by Chen 

et al. [25], patients in the alcoholic cirrhosis group had the lowest number of teeth compared to non-alcoholic 

cirrhosis. One reason for poor oral health in these patients is inadequate dental care. 

In the present study, patients with liver cancer and hepatitis had a worse quality of life and a weaker 

ability to work. Among chronic diseases, hepatitis is one of the most important diseases in the world, especially 

in developing countries. It is one of the most important diseases worldwide, especially in developing countries, 

with more than 300 million chronic carriers and more than five hundred thousand deaths per year. In studies 

conducted on patients with chronic hepatitis, results revealed its negative effects on quality of life, which can 
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affect treatment choices in patients whose disease is not even advanced [26]. Knowing that this disease has 

serious effects on the patient can change his or her quality of life. Some studies have indicated that hepatitis can 

cause fatigue and reduced feeling. Mallolas et al. [27] revealed that the life quality of patients with hepatitis C 

is worse than that in the healthy control group, which agrees with other studies [28,29]. 

Interestingly, SF-36 physical and mental domains were reported to be lower. Hence, we can state that, 

for example, in the case of fatigue symptoms, physiological mechanisms, and not just psychological mechanisms, 

can be influential factors. However, no significant difference was reported between hepatitis C patients who were 

unaware of their diagnosis and the control group who were not infected with the virus [30]. In the study by 

Gupta et al. [31] to compare patients with hepatitis B and C, the most important change in the hepatitis B group 

was shown in the mental component of SF-36. In the hepatitis C group, both physical and mental components 

were affected. A research by Younossi et al. [32] revealed that quality of life is reduced in patients with hepatitis 

C and HCV infection, negatively affecting overall physical and mental health. 

In the present study, no significant relationship was reported between alcohol, smoking and drug use 

and quality of life, similar to the results of other studies [33,34]. Takahashi et al. [35] showed a relationship 

between alcohol consumption and reduced quality of life in patients with hepatitis C. Patients in that study not 

only suffered chronic alcoholism but also experienced social problems such as unemployment and family 

breakdown. The lack of significant difference might be due to the fact that most patients in these studies had 

previously stopped taking drugs for a long time. However, it is possible that alcohol and drug use prevents a 

decline in quality of life, but there is a need for comprehensive and definitive studies to assess improving the 

quality of life of patients concerning the hepatitis C disease. 

The present study found no difference between males and females regarding quality of life. The 

difference between males and females in terms of quality of life is still the subject of many research works. The 

study conducted by Younossi et al. [32] showed that the quality of life in patients with chronic liver disease is 

much lower than that in healthy people, comparable to patients with chronic obstructive pulmonary disease and 

congestive heart failure. This finding is in agreement with the result of the research carried out by Pradhan et 

al. [36]. 

The study by Aguiar et al. [10] revealed that the mean scores of SF-36 for patients with chronic liver 

disease decrease below 50% and are very low, especially for the emotional domain. In this study, mean SF-36 

indices were reported at low levels in patients with increased DMFT, gingivitis, and periodontitis. 

A review shows that studies are limited in this field. Brasil-Oliveira et al. [37] showed that SF-36v2 

domain scores are consistently lower among the individuals in the severe asthma group, and there were 

statistically significant differences among the groups (mild, moderate and severe asthma) for the SF-36v2, 

although the DMFT index did not differ significantly among groups.  

Another study reported associations between reduced salivary flow, periodontal disease, caries, and oral 

mucosal lesions and low SF-36v2 domain scores [19]. The low SF-36 in patients with caries, periodontitis and 

gingivitis can be due to the fact that oral diseases can affect the quality of life and mental and physical health. 

The studies conducted by Bernabé and Marcenes [38] and Aguiar et al. [10] showed a significant relationship 

between reduced salivary flow and periodontal disease, decays and lesions of the oral mucosa. The mean DMFT 

index in patients in the study by Aguiar et al. [10] was much higher than that in the general population. The 

researchers concluded that this condition can affect the function component, physical role and some basic 

functions such as the ability to eat, talk, and socialize, resulting in low health-related quality of life. In the study 

carried out by Aguiar et al. [10], low oral health status was associated with lower quality of life. However, no 
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association was reported between periodontal disease and health-related quality. However, previous studies have 

revealed a significant relationship between periodontal disease and low quality of life [38-40]. 

It should be noted that the present work is the first study in Iran. Also, a relatively sufficient number of 

patients is considered and a detailed oral examination has been done in terms of caries and periodontal diseases. 

The limitations of this study were the severity of the liver disease (which isn´t always associated with the time 

of diagnosis) and the presence of any other disease. In the present investigation, a very small percentage of 

patients used cigarettes, drugs, and alcohol and no relationship was found between their use and DMFT. A very 

small number of participants in this study had consumed alcohol, cigarettes or drugs; and therefore, this issue is 

one of the limitations of the study and it cannot be easily mentioned that there is no correlation in this field. 

Therefore, due to the small number of alcohol consumption, cigarettes or drugs, comparison with other studies 

is not possible. 

 

Conclusion 

Patients with liver diseases had poor oral health or a high DMFT index with low health-related quality 

of life and poor workability. These findings show that these patients must be examined by a dentist during their 

illness. 
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