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Relationship between oral health literacy and oral health-related quality of life in patients with bladder cancer
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Introduction: Bladder cancer is one of the most important diseases that threatens oral and dental health due to its nature and side effects of chemotherapy. Therefore, the present study was conducted to investigate the relationship between oral health literacy and oral health-related quality of life in patients with bladder cancer.

Methods: This cross-sectional study was conducted on patients with bladder cancer in Ahvaz, 2023. Subjects were selected randomly from the patients those were registered in Cancer Registry Center in Ahvaz Jundishapur University of Medical sciences and invited to Golestan Hospital for data collection through clinical evaluation, the Oral Health Literacy Adult Questionnaire (OHL-AQ), and the Oral Health Impact Profile-14 (OHIP-14PER) questionnaire. The data were analyzed using Pearson correlation coefficient, independent t-test, and analysis of variance.

Results: The number of participants was 194. The mean oral health literacy in patients with bladder cancer was 9.74 ± 2.39, indicating insufficient oral health literacy. A significant association was observed between OHL-AQ and DMFT index, but no significant association was found between OHIP-14PER and DMFT index. Furthermore, a significant correlation was found between OHL-AQ and OHIP-14PER (r = −0.68) in patients with bladder cancer.

Conclusion: Based on the findings of the present study, all dimensions of oral health literacy have correlation with the oral health-related quality of life in patients with bladder cancer. Therefore, adopting oral health behaviors and increasing oral health literacy can be the best way to improve the oral health-related quality of life to among patients with bladder cancer.
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Introduction

Bladder cancer is the sixth most common cancer and the ninth leading cause of cancer-related deaths worldwide. It is the most common cancer in men in the Eastern Mediterranean region and the second most common cancer among Iranian men. The sixth most common cancer in Iran is bladder cancer, with age-standard incidence rate of 8.4 per 100,000 population (1). According to a study conducted in Iran in 2020, the incidence rate of bladder cancer was approximately 1.6–115, the cumulative survival rate was 95.0%, the mortality rate was 0.84–0.5, and its prevalence in the Iranian population ranged from 4.10 to 12.8% (2). Another study examining the 12-year trend of age-standard incidence rate in Iran from 2003 to 2015 showed an increase in the incidence rate from 8.35 in 2003 to 13.57 in 2015 among men. There was also a slight increase in the age-standardized incidence rate of bladder cancer among women (2.12 in 2003 compared to 2.86 in 2015) (3).

In a study conducted by Lund Jaheim et al. in 2022, it was demonstrated that low levels of antibodies against oral bacteria Tannerella forsythia and Treponema denticula can be predictive of bladder cancer (4). In the Health Professionals Follow-Up Study conducted in 2020, Hannah Oh et al. performed a prospective analysis on a cohort of 45,185 men. Among these men, there were 563 cases of invasive bladder cancer. The study focused on individuals with a history of periodontal disease only. The findings revealed that this group had a higher risk of developing invasive bladder cancer (hazard ratio: 1.19 and a 95% confidence interval ranging from 0.98 to 1.46) (5). Furthermore, a 26-year follow-up investigation on the correlation between periodontal disease and cancer was conducted on a cohort of 19,933 male participants who were non-smokers. This study was carried out as part of the Health Professionals Follow-up Study. The results of this study show that there was a 33% increase in the risk of smoking-related cancers (lung, bladder, oropharyngeal, esophageal, kidney, stomach, and liver cancers; HR = 1.33, 95% CI: 1.07–1.65). The association was particularly strong for the risk of bladder, esophageal, and head and neck cancers, but was also increased in other smoking-related cancers (6).

On the other hand, oral-dental side effects of unconventional chemotherapy are not uncommon. For instance, nearly 40% of cancer patients undergoing chemotherapy experience undesirable reactions in the oral cavity, with approximately half of them suffering from severe mucositis that requires modification, delay, or discontinuation of treatment (4, 7). Pain caused by oral mucositis can make eating difficult for patients and potentially lead to malnutrition (7). Moreover, cancer patients often experience a decline in their oral somatosensory perception, specifically affecting their sense of taste and smell. This decline has been linked to weight loss, decreased food consumption, and a decrease in overall quality of life (8). Additionally, problems with eating and poor oral health can result in increased bacterial colonization in the mouth and an increased risk of developing pneumonia (9).

Bladder cancer is not only a threat to oral health due to the link between oral health and the risk of bladder cancer, but also because of the impact of chemotherapy and radiotherapy on the oral and dental system, it is among the most important diseases that threaten dental and oral health. Oral health literacy is one of the strategies for oral health promotion, which was identified as one of the five key measures for improving oral health at the 7th International Conference on Health Promotion by the World Health Organization (10).

The World Health Organization defines health literacy as “The cognitive and social skills which determine the motivation and ability of individuals to gain access to understand and use information in ways which promote and maintain good health” (11). Studies indicate that individuals with low oral health literacy do not take advantage of preventive, therapeutic, or informational services provided by health organizations to the community (12). Furthermore, numerous studies have shown that oral health literacy is associated with the oral health-related quality of life (13). The quality of life related to oral health is a multidimensional concept that reflects individuals’ comfort during eating, sleeping, social interactions, as well as their confidence and satisfaction with their oral health, which is influenced by functional, psychological, social, and pain or discomfort-related factors (14).

According to the increasing prevalence of bladder cancer and oral diseases resulting from chemotherapy and radiotherapy treatments, as well as the significant role of oral health literacy in the prevention and treatment of oral diseases and its impact on the oral health – related quality of life, we have conducted a cross-sectional study to investigate the relationship between oral health literacy and oral health-related quality of life, as well as the DMFT index, in patients with bladder cancer in Ahvaz.



Materials and methods


Participants and procedures

The present study was a cross-sectional study that examined the relationship between the oral health literacy and the DMFT index with the oral health – related quality of life in patients with bladder cancer at Golestan Hospital in Ahvaz as a public center of cancer in Southwest of Iran, 2023. The study population consisted of all patients with bladder cancer registered at the Cancer Registry Center of Khuzestan Province. The samples were randomly selected from the list of bladder cancer patients those were registered in Cancer Registry Center in Ahvaz Jundishapur University of Medical sciences and invited to Golestan Hospital for data collection through clinical evaluation, the Oral Health Literacy Adult Questionnaire (OHL-AQ), and the Oral Health Impact Profile-14 (OHIP-14PER) questionnaire. Also those patients who were willing to participate in the study and met the inclusion criteria were included in the study after providing informed consent. The inclusion criteria included were having bladder cancer and willingness to participate in the study. The exclusion criteria were unwillingness to continue the research or incomplete questionnaires. The sample size was determined based on the findings of previous studies and using the statistical software Med Calk with a power of 80% and a 5% error rate, 192 individuals were determined.

The data collection was after the study approved by the Ethics Committee in Ahvaz Jundishapur University of Medical Sciences (Ethics Code: IR.AJUMS.REC.1402.181).



Measurement


Oral health literacy

The data on oral health literacy were collected through the Oral Health Literacy-Adults Questionnaire (OHL-AQ), which was specifically designed for the Iranian population and has been validated and reliable (15). This questionnaire consisted of 17 questions divided into 4 sections: 1. Comprehension, 2. Numeracy, 3. Listening Skills, and 4. Decision Making. To evaluate the responses, a correct answer was assigned a score of 1, while incorrect answers received a score of 0. Therefore, the total score for individuals ranged from 0 to 17. The higher the score, the higher the individual’s level of health literacy. The oral health literacy score is generally calculated between 0 and 17. Scores between 0 and 9 indicate insufficient oral health literacy, scores between 10 and 11 indicate borderline oral health literacy, and scores above 12 indicate sufficient oral health literacy (16). In addition, the questionnaire included questions about oral health behaviors, sources of oral health information, and demographic characteristics such as age, gender, education, and family members. The validity of the questionnaires was assessed using face and content validity, and the reliability of the questions was confirmed by experts using Cronbach’s alpha coefficient. The internal consistency, as measured by Cronbach’s alpha, was found to be 0.72, and the ICC was 0.84 (15).



Oral health-related quality of life

In order to assess the oral health-related quality of life, the Oral Health Impact Profile-14 (OHIP-14PER) questionnaire was used, which was first used by Slade in 1997 to examine seven aspects of oral health-related quality of life (17). This questionnaire consists of seven subgroups: functional limitation, physical pain, psychological discomfort, physical disability, psychological disability, social disability, and handicap, with each subgroup containing two questions. The responses were evaluated using the additive (ADD) method, in which the test options were scored as “never = 0, rarely = 1, sometimes = 2, often = 3, and always = 4.” In this method, the OHIP-14PER score ranged from 0 to 56, with lower scores indicating better quality of life for the individual. According to the study by Motallebnejad et al., this questionnaire has acceptable validity and reliability in the Iranian population (Cronbach’s alpha 0.095) (18).




Statistical analysis

The data were analyzed using the statistical software SPSS 27 (IBM SPSS Statistics, Armonk, NY, United States). Qualitative variables were reported with frequency and percentage, while quantitative variables were reported with mean (standard deviation). The distribution data (Normal distribution) was examined using the Kolmogorov–Smirnov test, skewness, and kurtosis. To compare demographic and background variables within groups, the chi-square test and analysis of variance were used. Pearson correlation coefficient was used to examine the correlation between variables. A significance level of 0.05 was considered in all tests.




Results


Sample characteristics

All participants answered the questions in the survey and there were no missing data. There was a total of 194 participants, 104 individuals being male and the other half being female. Out of the participants, 145 individuals (74.7%) were married, while the remaining participants were single. 51individuals (26.3%) had at least one decayed-filled-extracted tooth. Other demographic and background variables are showed in Table 1.



TABLE 1 Demographic and background characteristics of the participants (n = 194).
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Oral health literacy and oral health-related quality of life among participants

The mean score of oral health literacy among bladder cancer patients was 9.74 ± 2.39 which indicates borderline oral health literacy levels (Figure 1).

[image: Figure 1]

FIGURE 1
 The mean score of oral health literacy and its dimensions among bladder cancer patients. The mean score of oral health literacy was 9.74 ± 2.39 which indicates insufficient oral health literacy levels. Scores between 0 and 9 indicate insufficient oral health literacy level.


In Table 2, the percentage of participants’ correct responses to each of the oral health literacy questions can be observed. Only about one-fourth of individuals answered questions 1, 3 (part 2), 9, and 13 correctly. In other words, a high percentage of individuals were unaware of the “connection between oral and heart diseases,” the “timing of the eruption of the first permanent tooth at around 6 years old,” the “duration of gas remaining in the mouth after tooth extraction,” and the meaning of the phrase “I exempt the dentist from unintended treatment outcomes on my tooth.” Approximately 53% of individuals were also unaware of the meaning of the phrase “I have a history of drug sensitivity or allergy.”



TABLE 2 Distribution of correct answers to the oral health literacy questionnaire.
[image: Table2]

According to the results of Table 3, there is a significant difference in the mean score of the oral health-related quality of life and its dimensions including functional limitation, physical pain, Psychological discomfort, physical disability, Psychological disability and Handicap between people with at least one DMFT and people without DMFT. Only in the dimension of social disability, people with at least one DMFT had a significantly lower oral health-related quality of life (6.09 ± 2.70) compared to people without DMFT (5.12 ± 2.62) (p = 0.025). Furthermore, there was no significant difference in the mean scores of oral health literacy domains, including numeracy, listening skills, and decision-making, between individuals with at least one DMFT and individuals without DMFT. In oral health literacy scores, Individuals without any DMFT had a significantly higher mean (9.98 ± 2.31) compared to individuals with DMFT (9.07 ± 2.50). Furthermore, the findings of the current study demonstrated that oral health literacy in the domain of comprehension was better in individuals without DMFT compared to those with such dental issues (Table 4).



TABLE 3 Oral health-related quality of life and its dimensions based on DMFT.
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TABLE 4 Oral health literacy and its dimensions based on DMFT.
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Relationship between oral health literacy and oral health related quality of life among participants

The correlation matrix of the Pearson correlation coefficient between the dimensions of the Oral Health Impact Profile-14 Persian version (OHIP-14PER) and the Oral Health Literacy Assessment Questionnaire (OHL-AQ) is presented in Table 4.

The correlation analysis between the dimensions of the two questionnaires also showed that there is a significant negative correlation between OHRQOL and the dimensions of the oral health literacy questionnaire, except for the Listening Skills (p = 0.085). Also, the results of the correlation coefficient showed that the oral health literacy (r = −0.68) have correlation with the oral health-related quality of life (r = −0.68), and all dimensions of OHRQOL including functional limitations (r = −0.57), physical pain (r = −0.61), Psychological discomfort (r = −0.65), Psychological disability (r = −0.64), social disability (r = −0.60) and Handicap (r = −0.63) except physical disability (r = −0.57, p = 0.387) (Table 5).



TABLE 5 Pearson correlation coefficient matrix of oral health related-quality of life to oral health literacy in bladder cancer patients.
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Discussion

The results of the present study show that oral health literacy is borderline oral health literacy in patients with bladder cancer. Although a significant relationship was observed between oral health literacy and the DMFT index, no significant relationship was found between oral health-related quality of life and the DMFT index in patients with bladder cancer. Furthermore, a significant correlation was observed between oral health literacy and oral health-related quality of life and its dimensions (except for the functional disability dimension). In the following, the above findings were discussed in other studies and the possible reasons for observing these findings.

In the present study, it was demonstrated that oral health literacy was borderline among bladder cancer patients. This finding was consistent with the study by Batista et al. (19) that showed that show Approximately 71.5% of participant presented low OHL; but contradicted the study by Malek Mohammadi et al. (16) that showed The mean oral health literacy score was 12.07 (out of 17), and 62.5% of the participants had an adequate oral health literacy level. These different results seem to be due to different target groups, as in our study and Batista’s study (19), the participants were bladder cancer patients or older adult individuals, while in Malek Mohammadi et al.’s study (16), adult patients in dental clinics were assessed, and it is expected that their oral health literacy would be higher than patients and older adults in the community. In the present study, the mean oral health literacy score was 9.74 ± 2.39. In the study by Saied Moallemi et al. (20) in Isfahan, the mean oral health literacy score was 11.4 ± 3.4, and in the study by Naghavi et al., (21) the mean oral health literacy score was 10.5 ± 3.00 in Tehran. The reason for this may be lower education levels, differences in socio-economic class, and the presence of specific diseases. Overall, based on the present results, it appears that more efforts and interventions are needed to improve oral and dental health and increase oral health literacy in bladder cancer patients.

It would be important to relate job status to the values found, given that a large part of the population is unemployed (58.7%).

Based on the findings of the present study, oral health literacy is associated with all dimension’s oral health-related quality of life except physical disability. According to the findings of the current study, by Kimon Davaris et al., a strong correlation was found between oral health literacy of parents and their children’s oral health-related quality of life (13). In another study by Kimon Davaris et al., which was conducted only on low-income women, a weak and inverse relationship was also found between oral health literacy and oral health-related quality of life (22). It seems that higher health literacy can improve oral and dental health, as well as the oral health-related quality of life, in patients with bladder cancer, through increasing awareness, access to healthcare services, and the number of visits to the dentist.

Furthermore, the results of the present study showed a significant difference between the oral health literacy and DMFT index. These findings are consistent with the findings of Shayesteh et al., (r = −0.140, p-value = 0.047) (23) and are inconsistent with the findings of Yazdani et al., (p < −0.002) (24). Additionally, in the study by Amirchaghmaghi et al., (25), a significant negative and weak correlation was observed between the level of oral health literacy and the DMFT index (R = −0.127). This study demonstrated that individuals with inadequate oral health literacy had more decayed teeth and fewer filled teeth. The problem for patients with low oral health literacy in comprehension of guidelines and preventive recommendations may lead to less adherence to preventive recommendations. As a result, dental diseases, including decayed teeth, are more prevalent in these patients. It can be recommended to teach health literacy skills with the priority of reading comprehension in order to reduce the DMFT index.

No significant difference was observed between the oral health-related quality of life and DMFT index. However, only in the dimension of social disability, the DMFT index was associated with oral health-related quality of life. Similar to the results of another study among adolescents, no significant relationship was found between the DMFT index and the oral health-related quality of life (26). In a study in Sweden, no difference was found in oral health-related quality of life between young adults at high risk (DMFT>8) and low risk (DMFT = 0) of caries (27). On the other hand, Japanese university students with higher DMFT index had lower oral health-related quality of life (28). Furthermore, in a study by Drachev et al., it was shown that an increase in the DMFT index was significantly associated with lower oral health-related quality of life (OR = 1.05, 95% CI: 1.01–1.09) (29). The lack of a significant relationship between DMFT scores and oral health-related quality of life among bladder cancer patients may be due to the overall burden of bladder cancer reducing the impact of oral health issues on quality of life (30).

Finally, one notable finding is that 80% of the individuals were insured; however, dental services are often not covered by most insurance plans in Iran (30). Consequently, the out-of-pocket expenses for such services are significantly high, leading to a considerable unequally in this area. Introducing effective programs to facilitate access to dental services can be a key strategy in promoting oral health.

Based on our knowledge, the present study is the first study that examine oral health literacy and the oral health-related quality of life in bladder cancer patients. Some limitations should also be addressed. Firstly, we chose OHL-AQ for measuring the oral health literacy but other questionnaires are available and could have conducted to different results. Secondly, this selection bias is essentially unavoidable when using research registries but should be considered when interpreting results. Finally, there are potential factors that can influence the relationship between oral health literacy and the oral health-related quality of life, such as education and socio-economic status and other sources of bias, which were not considered in the study criteria and may have affected the results (31).



Conclusion

According to the increasing prevalence of bladder cancer and the high rates of oral and dental diseases in bladder cancer patients, necessary planning should be carried out at a macro level in the field of prevention, care, and maintenance of oral and dental health. Overall, the results of this study indicate that the level of oral health literacy was not adequate in bladder cancer patients. Therefore, appropriate educational and psychological interventions and strategies should be implemented to improve oral health literacy and the oral health-related quality of life in bladder cancer patients. These findings emphasize the importance of considering oral health-related quality of life when developing intervention programs. Since all dimensions of oral health literacy affect oral health-related quality of life in bladder cancer patients, adopting oral hygiene behaviors and increasing oral health literacy can be the best way to improve oral health-related quality of life among bladder cancer patients.
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