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Background: Breast Cancer (BC) is the most common cause of female mortality throughout the world. Promoting public awareness about this disease is the most crucial method of its prevention or control. The present study was carried out to determine the health literacy level and its related factors in women with BC.

Methods: This cross-sectional study was conducted on BC patients undergoing chemotherapy in two teaching hospitals affiliated to Zahedan University of Medical Sciences in 2020. A total of 210 patients referred to these chemotherapy centers were selected by purposive sampling. The data collection tools included a demographic information form and a health literacy questionnaire for Iranian women with BC. The collected data were analyzed using descriptive and inferential statistics (logistic regression) in SPSS-22. p-values less than 0.05 were considered statistically significant.

Results: The mean total score of the health literacy of women with BC undergoing chemotherapy was 40.35 ± 19.01, which suggests an insufficient health literacy. The health literacy had a significant relationship with variables including university education (OR = 4.41, p = 0.005) and supplementary insurance coverage (OR = 5.83, p < 0.001).

Conclusion: The findings showed that university education and supplementary insurance coverage are associated with a higher health literacy among women with BC. Improving these factors and paying further attention to their role in the promotion of health literacy can help enhance the health literacy of women with BC.
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Introduction

Currently, cancer is one of the leading causes of death worldwide (1). More precisely, it is the second leading cause of global mortality and the most prevalent cause of death of women aged 35–55 years old (2), especially those with low socioeconomic status (3). According to the World Health Organization (WHO), one in eight women develops Breast Cancer (BC) (2). In 2020 in the United States, about 276,480 cases of BC and 42,170 deaths following BC have been recorded in women (4–6). According to the latest statistics in Iran, one in ten women is likely at risk of BC and the incidence age of BC in Iranian women is at least a decade less than that of women in developed countries. The average diagnosis age of BC in western countries is 56 versus 45 years in Iran (2). Also, 76% of cases of cancer among Iranian women are ascribed to BC (7).

Based on the literature, female gender and age are two significant risk factors of BC (8, 9). In addition, family history, alcohol use, menstruation before age 12 and menopause after 55 years, obesity, childbirth after age 30 years, breastfeeding withdrawal, certain medications such as diethylstilbestrol, large breast size and taking hormones increase the chance of developing BC (10).

BC treatment methods depend on the tumor type and stage as well as the patient’s clinical factors, including surgery, radiotherapy and chemotherapy alone or a combination of these methods (10). In most cases, BC remains undiagnosed until advanced stages, and when diagnosed, these therapeutic measures are no longer effective and only palliative care is used to improve the patient’s quality of life (10, 11). With the growing prevalence of BC, societies incur economic and social costs, and the role of early diagnosis and prevention of the disease in cost reduction becomes evident (12). BC can be prevented or diagnosed by screening methods such as mammography, breast self-exam (BSE) and clinical examination by a specialist (5).

By early screening, most BCs can be diagnosed at their primary stages before the patient shows any symptoms or the disease progresses (10). This observation demonstrates the importance of health literacy for the prevention or timely treatment of this disease (13). Health literacy is a broad concept that has been introduced by the WHO as an important determinant of health (14). The numerous definitions available for health literacy show that this concept has several dimensions in general: Capacity and accessibility, perception, processing and evaluation, decision-making and behavior regarding information, medical services and health (5). Various factors affect health literacy, including culture and ethnicity, family and social and cultural factors. Research has shown that limited health literacy (13) is associated with older age, lower income, and less years of formal education (15).

Health literacy and adverse health outcomes are negatively correlated, and the weaker is one’s knowledge about health conditions, the less will be her use of preventive strategies. Prolonged hospital stay, overuse of emergency services, overuse of medications, poor information about the uses of medications, inability to read and understand medication labels and health messages, and poor reporting of health status are the consequences of limited health literacy that affect not only the patient but also her family and the treatment system (16, 17). Other negative consequences include reduced screening, prolonged diagnostic phase, reduced acceptance and adherence to treatment, and less participation in clinical trials (18). Since the WHO identifies health literacy as one of the most significant determinants of health, its absence is a predictor of negative consequences in patients, such as cancer patients (4, 18).

Cancer treatment is a stressful life experience, and for this reason, patients diagnosed with cancer need information to better understand the disease, make decisions and receive appropriate treatment. Treatment is the most important part after getting a cancer diagnosis that enables the patient to return to her daily life and be able to fulfill her personal, social and family roles (19). The level of awareness and knowledge of patients undergoing chemotherapy plays an important role in their self-care and satisfaction with life (20). The lack of knowledge about chemotherapy and how to manage its side effects can lead to increased hospitalization and complications and reduce the patient’s quality of life (21). Today, it is known that the lack of adequate health knowledge among cancer patients will have detrimental effects (22, 23).

Given the increasing prevalence of BC and its associated mortality, investing on increasing the knowledge of Iranian women combatting this cancer can help with its early diagnosis and reduction of the disease complications (24). According to the results of national and international reviews, few studies have assessed these patients’ health literacy. Experts agree that implementing a range of strategies may be the most effective method of overcoming limited health literacies (25).

In a study conducted by Ahmadzadeh et al. (26) on improving self-care management in patients with BC through health literacy promotion, a direct and significant association was observed between health literacy and self-care dimensions in these patients, and enhancing their health literacy resulted in improved self-care. In a study conducted by Wei et al. (27) on the association between health literacy and quality of life in the survivors of BC, the results showed that health literacy has a significant effect on health-related quality of life (HRQOL), and as the patients’ quality of life and self-care behaviors improved, their disease prognosis was also ameliorated. Another study conducted in 2021 by Kanu et al. on cancer health literacy and patient activation in those with BC and their association with HRQOL showed that interventions aimed to improve HRQOL in patients with BC should target modifiable factors such as patient activation. In the cited study, the homogeneity of cancer health literacy among the participants might have influenced the non-significance of the association between HRQOL and patient activation (28).

To the best of the researchers’ knowledge, few studies have evaluated health literacy and its related factors in cancer patients. Therefore, assessing the health literacy of cancer patients, especially BC, helps the nursing community provide more effective and efficient care. On the one hand, by recognizing the existing challenges and understanding the gaps, nurses can apply strategies to improve them, and on the other hand, by recognizing the factors related to the health literacy level, more successful preventive programs can be implemented in the society. Therefore, the present study was conducted to determine health literacy level and its related factors in women with BC undergoing chemotherapy in teaching hospitals affiliated to Zahedan University of Medical Sciences.



Materials and methods


Design, setting, and participants

The present cross-sectional study was performed on all women with BC referred to the chemotherapy centers of two hospitals affiliated to Zahedan University of Medical Sciences, located in the south of Iran, from June to January 2020. A total of 210 women with BC who met the inclusion criteria were selected and enrolled in the study by census sampling, and their data were ultimately analyzed. The response rate was 100%.

The inclusion criteria were completing the informed consent to participate in the study, age ≥ 18 years, ability to communicate effectively, and having undergone at least one chemotherapy session. The exclusion criteria were the patient’s reluctance to continue participation in the study and developing other cancers. Considering the 95% confidence interval and 90% statistical power, the sample was estimated at about 103 patients based on the study by Rakhshkhorshid et al. (5). Nonetheless, since this study sought to examine the effect of demographic variables on women’s health literacy and in order to ensure sample size adequacy and take account of potential attrition, 107 extra patients were added to the samples and the present study was ultimately conducted on 210 patients.



Data collection and instruments

The data collection tools included a demographic information form with items on age, marital status, education, etc., and a questionnaire about the health literacy of Iranian women with BC which was developed and psychometrically assessed by Khalili et al. (24). To evaluate the validity of the study tool, three methods were used, including content, face and structural validity assessments. Face validity was assessed using both qualitative and quantitative methods, which explained a total of 64.98% of the data dispersion, and Cronbach’s alpha coefficient was higher than 70% for all the parts (24). The tool reliability was calculated as 96.7%, which is considered acceptable.

The health literacy questionnaire used in this study had 34 items in five dimensions, including reading (items 1–4), access (items 5–11), understanding and perception (items 12–20), evaluation and judgment (items 21–25), and decision-making and behavior (items 26–34). The women scored themselves in each dimension of health literacy based on a 5-point Likert scale (quite easy = 5, easy = 4, neither easy nor difficult = 3, hard = 2, quite hard = 1). The respondent’s health literacy was calculated as the total points earned in each dimension. The raw score of the subscales equaled the algebraic sum of the scores for each respondent. The following equation was then used to convert this score into a 0-100 range:
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The minimum score was 34 and the maximum 170, and scores of 0–50 indicated inadequate health literacy, 50.1–66 relatively inadequate health literacy, 66.1–84 sufficient health literacy and 84.1–100 excellent health literacy. The closer was the respondent’s score to 100, the higher was their health literacy (24).



Ethical considerations

The principles of the World Medical Association Declaration of Helsinki apply to this study and the researchers ensured to respect participants’ rights and protect their health. This study also adheres to the ethical principles of research dictated by Zahedan University of Medical Sciences and received ethical approval from the university’s Research Ethics Committee (IR.ZAUMS.REC.1399.242). After getting a referral letter to be submitted to Imam Ali and Khatam al-Anbiya hospitals, the researchers visited the oncology wards of these hospitals and performed sampling until the desired sample size was reached. Since the current study was cross-sectional and the only risk was concerned with participants’ privacy, the researchers introduced themselves to the patients and provided sufficient explanations about the study objectives and methods, the confidentiality of the data, and the voluntary nature of participation in the study before beginning surveying. Written informed consent was obtained from patients who met the inclusion criteria and were willing to participate in this research project. The demographic information form and the health literacy questionnaire were individually read for the patients after chemotherapy and their answers were entered into the questionnaires.



Data analysis

A statistical analysis of the data was performed using SPSS-22 at a significance level of 0.05. The categorical variables were expressed as frequency and relative frequency and the quantitative ones as mean and standard deviation (SD) for normally distributed data, and medians and interquartile ranges (IQR) for non-normally distributed data. The Kolmogorov–Smirnov test was used to determine the normal distribution of the data before beginning the analysis. Since the normality assumption was not met for the health literacy scores in the present sample, the outcome variable was divided into two categories based on the median of 41.9 points, and a fitted multiple logistic regression model was then used to examine the relationship between each of the predictor variables and the recent two-state variable and to estimate the odds ratio (OR). The final model was developed in three steps. First, the simple univariate models were fitted for each explanatory variable and the crude OR was obtained. A multiple model was then fitted in the presence of all the explanatory variables. In the third stage, a stepwise method and the likelihood ratio test were used to extract a reduced model from the multiple model. In these two steps, the adjusted OR was obtained for each variable and the main interpretation was performed based on the final model.




Results


Demographic characteristics of women with BC

This study was conducted on 210 women with BC undergoing chemotherapy. The mean and standard deviation of age and number of breast screening referrals were 45.1 ± 10.8 and 3.11 ± 3.22, respectively. Among the respondents, 76.2% were married and the maximum educational level attained by the majority of the respondents was elementary school completion (33.3%). The participants’ age ranged from 20 to 77 years. Of the participants, 83.3% were housewives; 78.6% had ordinary insurance; 80% did not have a family history of BC; the health literacy of 70% was inadequate; and the median (IQR) number of children was 3 (1 to 4) (Table 1).



TABLE 1 Demographic characteristics of women with BC.
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The distribution of the mean scores of the subscales and the overall health literacy in the participating women with BC

The mean and standard deviation of overall health literacy score was 40.35 ± 19.01 in women with BC in the south of Iran, indicating insufficient health literacy in this group. The maximum and minimum health literacy scores belonged to the domains of understanding and perception (24.22 ± 7.54) and reading (12.09 ± 4.61), respectively (Table 2).



TABLE 2 The distribution of the mean scores of the subscales and the overall health literacy in the participating women with BC.
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The relationship between the predictor variables and health literacy in the participating women with BC using logistic regression models

Univariate logistic regression shows that age of participating women with BC > 45 years is significantly associated with their health literacy (p = 0.026). Hence, with every one unit increase in the women’s age > 45 years, the probability of better health literacy will increase by 0.53 times. Furthermore, as per the backward stepwise multiple logistic regression model, educational level (university) as well as supplementary insurance coverage are reported to be the prime predictor of health literacy among women with BC. After adjusting for all the predictor variables, educational level (university) and supplementary insurance coverage of the women are significantly (p < 0.001) associated with health literacy with odds ratio of 4.41 and 5.83 (Table 3).



TABLE 3 The relationship between the predictor variables and health literacy in the participating women with BC using logistic regression models.
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Discussion

Cancer treatment is a stressful experience and patients need information to help with decision-making, treatment, and better understanding their disease. Therefore, health literacy has an undeniable effect on the process of treating diseases, especially chronic ones (19). This study aimed to determine the level of health literacy among women with breast cancer undergoing chemotherapy in teaching hospitals affiliated with Zahedan University of Medical Sciences in 2020 and examine the related factors. Based on the results, the mean total score of health literacy was 40.35 in the BC patients, indicating insufficient health literacy. The present findings are consistent with the results reported by William in the United States and Ghanbari in Iran (29, 30), which also showed that health literacy was insufficient in women with BC undergoing chemotherapy. Ghanbari et al. reported a health literacy rate of 54.6% in their study (31). In a study conducted in Sistan and Baluchestan Province of Iran, Izadi et al. concluded that only 32% of the study population was sufficiently literate (32), while in a study assessing the health literacy level among fertile Iranian women with BC, Haghighi et al. found a high level of health literacy, which is inconsistent with the present findings (33). One of the reasons for this discrepancy may be attributed to the study samples and the role of pregnancy.

Based on the results, with every one-unit increase in the women’s age > 45 years, the probability of better health literacy will increase by 0.53 times. In line with the findings of the present study, Rahmanian et al. reported that with each year of age, diabetic patients’ health literacy level increased (34). Other studies on the association between age and different levels of health literacy have found with age increasing, information on various health topics increases and people due to longer exposure time with the disease, gain more and more appropriate experiences (35–38).

Among the factors affecting the level of health literacy in women with breast cancer, there was a significant relationship between health literacy and the level of education. Patients with university education had a higher mean health literacy score, which confirms the direct and significant effect of education on health literacy. Khosravi et al. determined the level of health literacy in diabetic patients and its contributing factors and showed that there is a positive and significant relationship between the level of education and health literacy, which is in line with the present findings (39). Moreover, in a study conducted in the south of Iran, Saberipour et al. concluded that there is a positive and significant relationship between the health literacy of inpatients and their level of education (40). In a study in Taiwan, Lee et al. (36) also found that there is a direct and significant relationship between patients’ health literacy and their level of education. Ozen et al., in a study aimed at determining the factors affecting the health literacy of nursing students in Turkey, concluded fourth-year students had higher health literacy than ones in other years, indicating the education effect on health literacy (41). All these studies indicate that people with higher education have greater health literacy and understand and use health information and instructions better. Furthermore, patients with a lower level of education might enjoy a lower level of health literacy and have trouble understanding and using health information, understanding the use and method of administration of medications, and understanding medical orders; they therefore need further training in this regard.

A direct and significant relationship was found between the type of health insurance and the level of health literacy; those with supplementary health insurance had the highest level of health literacy compared to the other participants (those who had no health insurance or had basic insurance). Calvo et al. (42) determined the relationship between the level of health literacy and the quality of healthcare in the US. In line with the present findings, they concluded that the level of education is one of the factors affecting the level of health literacy (42). Kino et al. (43) determined the relationship between medical insurance services and health literacy in different social strata in the US. They concluded that health literacy has a direct and significant association only with dental services (43). In other words, dental services make up the majority of medical services covered by supplementary health insurance. In Iran, too, supplementary health insurance coverage focuses on dental and optometry services and prescription glasses. According to statistics published by Iranian cancer studies, only 30% of the services provided to cancer patients are covered by insurance, which belongs to people who have supplementary insurance. For example, Jabbari et al. (44) showed that the mean direct non-medical cost paid out of pocket per month was $89.9 ± $11.9 USD and the mean direct medical cost per month was $738.9 ± $55.85 USD. The total cost paid by the patients was $828.4 ± 59.92 USD per month for patients with BC and concluded that insurance companies must fully cover healthcare for cancer patients in order to prevent the families from suffering from the cost of living (44). In the study by Longo et al. (45) breast cancer patients spent a larger amount of monthly out-of-pocket payments than those with colorectal, lung, and prostate cancers. In addition, patients with breast cancer also suffered from a larger financial burden, as compared with other patients (31% vs. 17%) (45). Therefore, insurance services affect people’s health literacy, and those who have better insurance coverage benefit from more preventive services and therefore have higher health literacy.

Finally, based on the results of the multivariate regression analysis, no significant relationship was found between the health literacy of people with breast cancer and age, marital status, the number of children, occupation, the number of breast cancer screenings, and family history of breast cancer (p > 0.05).

Health literacy plays a crucial role in the journey of women with breast cancer, influencing their ability to navigate the complex web of health information, make informed decisions, and effectively communicate with healthcare providers (46). Breast cancer is a disease that often requires patients to digest vast amounts of medical information, from understanding treatment options to managing side effects and interpreting diagnostic results. For women with limited health literacy, comprehending these intricacies can be challenging, leading to increased anxiety and confusion. This knowledge gap may hinder their ability to actively engage in discussions with their healthcare team, ask pertinent questions, and make informed choices about their treatment (47). As a result, improving health literacy among women with breast cancer is essential to enhance their overall health outcomes and quality of life.

Effective health communication is a critical component of supporting women with breast cancer, and it goes hand in hand with health literacy (48). When healthcare providers communicate clearly, using plain language and visuals when necessary, they can bridge the gap between their medical expertise and the patient’s understanding. Additionally, tailored communication strategies that consider individual health literacy levels can help empower patients, enabling them to actively participate in shared decision-making (49). By fostering a supportive and open dialogue, healthcare professionals can address concerns, alleviate fears, and provide emotional support throughout the breast cancer journey. Therefore, the association between health literacy and health communication is symbiotic, where improved health literacy enhances the effectiveness of health communication, ultimately leading to better breast cancer outcomes for women (50).

More extensive and multi-centered studies are recommended for a deep and accurate examination of the relationship between the factors affecting the level of health literacy in breast cancer patients and to confirm the results of the present study.


Limitations

This study has some limitations. First, it was cross-sectional in design and the participants were asked to complete the questionnaire themselves, and a self-administered questionnaire could be biased. Second, since this research has been performed only on patients in two teaching hospitals affiliated to Zahedan University of Medical Sciences, the generalization of its results to other centers and settings needs to be carried out with caution. Future studies are recommended to focus on the same topic but in different regions of Iran.




Conclusion

As the prevalence of BC is increasing in Iran and the treatments offered to this group of patients put a lot of financial pressure on the healthcare system, more research should be performed on preventive behaviors of breast cancer. Designing health promotion programs should be one of the main targets of the national healthcare system. As one of the main factors involved in the promotion of health, health literacy is a prerequisite of living in today’s modern societies (4). Health literacy can have a positive effect on people’s health status by empowering them to make good health decisions. People with good levels of health literacy are more aware of their need for preventive measures that help maintain or promote their health.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving humans were approved by Ethic Committee of Zahedan University of Medical Sciences (IR.ZAUMS.REC.1399.242). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

RS, MH, SS, AS, and FK conceived and designed the study and draft the manuscript. RS, MH, and SS collected, input, and checked the data. HB analyzed the data and submitted the manuscript. HB and SS revised the manuscript. All authors contributed to the article and approved the submitted version.



Acknowledgments

The authors express their sincere thanks to the research deputy of Zahedan University of Medical Sciences for support. The authors also wish to acknowledge all the patients who participated in the study and finally, to Fatemeh Paknazar, for her assistance in analyzing the data.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2023.1150148/full#supplementary-material


SUPPLEMENTARY TABLE 1 | The Health literacy questionnaire of Iranian women with BC.




References

 1. Maman, S, and Witz, IP. A history of exploring cancer in context. Nat Rev Cancer. (2018) 18:359–76. doi: 10.1038/s41568-018-0006-7 

 2. DeSantis, CEMJ, Ma, J, Gaudet, MM, Newman, LA, Miller, KD, Goding Sauer, A , et al. Breast cancer statistics, 2019. CA Cancer J Clin. (2019) 69:438–51. doi: 10.3322/caac.21583 

 3. Manzoor, SAM, Soomro, S, and Kumar, D. Presentation, diagnosis and management of locally advanced breast cancer: is it different in low/middle income countries? Pak J Med Sci. (2019) 35:1554. doi: 10.12669/pjms.35.6.165 

 4. Mousavi, H, and Bagherian, R. Health literacy and breast cancer. Quarterly J Health Psychol. (2019) 8:91–102.

 5. Rakhshkhorshid, M, Navaee, M, Nouri, N, and Safarzaii, F. The association of health literacy with breast cancer knowledge, perception and screening behavior. Europ J Breast Health. (2018) 14:144. doi: 10.5152/ejbh.2018.3757 

 6. Siegel, RL, Miller, KD, and Jemal, A. Cancer statistics 2019. CA Cancer J Clin. (2019) 69:7–34. doi: 10.3322/caac.21551 

 7. EnayatRad, M, and Salehinia, H. An investigation of changing patterns in breast cancer incidence trends among Iranian women. J Sabzevar Univ Med Sci. (2015) 22:27–35.

 8. Nematolahi, S, and Ayatollahi, SMT. A comparison of breast cancer survival among young, middle-aged, and elderly patients in southern Iran using cox and empirical Bayesian additive hazard models. Epidemiol Health. (2017):39. doi: 10.4178/epih.e2017043

 9. Valli, M, Cima, S, Fanti, P, Muoio, B, Vanetti, A, Azinwi, CN , et al. The role of radiotherapy in elderly women with early-stage breast cancer treated with breast conserving surgery. Tumori. (2018) 104:429–33. doi: 10.1177/0300891618792465 

 10. Darcy, B. D., and DNP, R. N., AOCN CBCN. (2021) Oncology clinical nurse specialist Board of Directors, breast cancer treatment Overview. 9th asia-pacific breast cancer summit 2021. Available at: https://apbcs.org/wp-content/uploads/2021/02/Breast-Cancer-Treatment-Overview-Darcy-Burbage.pdf

 11. Rivera-Franco, MML-RE. Delays in breast cancer detection and treatment in developing countries. Breast Cancer (Auckl). (2018) 12:1178223417752677. doi: 10.1177/1178223417752677 

 12. Daroudi, R, Sari, AA, Nahvijou, A, Kalaghchi, B, Najafi, M, and Zendehdel, K. The economic burden of breast cancer in Iran. Iran J Public Health. (2015) 44:1225.

 13. Sørensen, K, van den Broucke, S, Pelikan, JM, Fullam, J, Doyle, G, Slonska, Z , et al. Measuring health literacy in populations: illuminating the design and development process of the European health literacy survey questionnaire (HLS-EU-Q). BMC Public Health. (2013) 13:1–10. doi: 10.1186/1471-2458-13-948

 14. Mahmoodi, R, Hassanzadeh, A, and Rahimi, M. Health literacy and its dimensions in elderly people in Farsan city. J Educ Health Promot. (2021):10. doi: 10.4103/jehp.jehp_149_21

 15. Saranjit, S, and Lennard, L. Health literacy: being able to make the most of health. London: National Consumer Council (2004).

 16. Montazeri, A, Tavousi, M, Rakhshani, F, Azin, SA, Jahangiri, K, Ebadi, M , et al. Health literacy for Iranian adults (HELIA): development and psychometric properties. Health Monit J Iran Inst Health Sci Res. (2014) 5:589–99.

 17. Wilks, SE. Intrinsic spirituality among Alzheimer’s caretakers: a pathway to resiliency. Adv Soc Work. (2006) 7:67–89. doi: 10.18060/121

 18. Davis, TC, Williams, MV, Marin, E, Parker, RM, and Glass, J. Health literacy and cancer communication. CA Cancer J Clin. (2002) 52:134–49. doi: 10.3322/canjclin.52.3.134 

 19. Rico, TM, Santos Machado, K, Fernandes, VPMS, Madruga, SW, Noguez, PT, Barcelos, CRG , et al. Text messaging (SMS) helping cancer care in patients undergoing chemotherapy treatment: a pilot study. J Med Syst. (2017) 41:1–8. doi: 10.1007/s10916-017-0831-3

 20. Coolbrandt, A, van den Heede, K, Jans, E, Laenen, A, Verslype, C, Wildiers, H , et al. The Leuven questionnaire on patient knowledge of chemotherapy (L-PaKC): instrument development and psychometric evaluation. Eur J Oncol Nurs. (2013) 17:465–73. doi: 10.1016/j.ejon.2012.10.012 

 21. Krzyzanowska, MK, Treacy, J, Maloney, B, Lavino, A, and Jacobson, JO. Development of a patient registry to evaluate hospital admissions related to chemotherapy toxicity in a community cancer center. J Oncol Pract. (2005) 1:15–9. doi: 10.1200/jop.2005.1.1.15 

 22. van der Molen, B, and Hutchison, G. Learning to live with cancer: the UK experience of a European patient education and support programme. Eur J Cancer Care (Engl). (1999) 8:170–3. doi: 10.1046/j.1365-2354.1999.00158.x

 23. Lang, K, Menzin, J, Earle, CC, Jacobson, J, and Hsu, M-A. The economic cost of squamous cell cancer of the head and neck: findings from linked SEER-Medicare data. Arch Otolaryngol Head Neck Surg. (2004) 130:1269–75. doi: 10.1001/archotol.130.11.1269 

 24. Khalili, S, Tavousi, M, and Banaem, LM. Health literacy for women with breast cancer (HELBA): development and psychometric properties. Payesh (Health Monit). (2017) 16:359–66.

 25. Samoil, D, Kim, J, Fox, C, and Papadakos, JK. The importance of health literacy on clinical cancer outcomes: a scoping review. Ann Cancer Epidemiol. (2021) 5:30. doi: 10.21037/ace-20-30

 26. Ahmadzadeh, I, Abdekhoda, M, and Bejani, M. Improving self-care management in patients with breast cancer through health literacy promotion. Ethiop J Health Sci. (2021):31. doi: 10.4314/ejhs.v31i1.10

 27. Wei, CW, Wu, ML, and Tung, HH. Relationships between health literacy and quality of life among survivors with breast cancer. Int J Nurs Pract. (2021) 27:e12922. doi: 10.1111/ijn.12922 

 28. Kanu, C, Brown, CM, Rascati, K, Moczygemba, LR, Mackert, M, and Wilfong, L. Are health literacy and patient activation related to health outcomes in breast cancer patients? Health Lit Res Pract. (2021) 5:e171–8. doi: 10.3928/24748307-20210524-02 

 29. Ghanbari, S, Majlessi, F, Ghaffari, M, and Mahmoodi, MM. Evaluation of health literacy of pregnant women in urban health centers of shahid Beheshti medical university. Daneshvar Med. (2020) 19:1–12.

 30. Williams, MV, Parker, RM, Baker, DW, Parikh, NS, Pitkin, K, Coates, WC , et al. Inadequate functional health literacy among patients at two public hospitals. JAMA. (1995) 274:1677–82. doi: 10.1001/jama.1995.03530210031026 

 31. Ghanbari, A, Rahmatpour, P, Khalili, M, and Mokhtari, N. Health literacy and its relationship with cancer screening Behaviors among the employees of Guilan University of Medical Sciences. J Health Care. (2017) 18:306–15. doi: 10.5812/semj.58665

 32. Izadirad, H, and Zareban, I. The relationship of health literacy with health status, preventive behaviors and health services utilization in Baluchistan. Iran J Educ Commun Health. (2015) 2:43–50. doi: 10.20286/jech-02036

 33. Haghighi, ST, Lamyian, M, and Granpaye, L. Assessment of the level of health literacy among fertile Iranian women with breast cancer. Electron Physician. (2015) 7:1359. doi: 10.14661/1359 

 34. Rahmanian, M, and GhaffariTarghi, M. A survey on health literacy of referred diabetic patients to Yazd diabetes research center. Tolooebehdasht. (2016) 15:176–86.

 35. Cho, YI, Lee, SYD, Arozullah, AM, and Crittenden, KS. Effects of health literacy on health status and health service utilization amongst the elderly. Soc Sci Med. (2008) 66:1809–16. doi: 10.1016/j.socscimed.2008.01.003 

 36. Lee, SYD, Tsai, TI, Tsai, YW, and Kuo, KN. Health literacy, health status, and healthcare utilization of Taiwanese adults: results from a national survey. BMC Public Health. (2010) 10:1–8. doi: 10.1186/1471-2458-10-614

 37. Paasche-Orlow, MK, Schillinger, D, Greene, SM, and Wagner, EH. How health care systems can begin to address the challenge of limited literacy. J Gen Intern Med. (2006) 21:884–7. doi: 10.1111/j.1525-1497.2006.00544.x 

 38. Sun, X, Shi, Y, Zeng, Q, Wang, Y, du, W, Wei, N , et al. Determinants of health literacy and health behavior regarding infectious respiratory diseases: a pathway model. BMC Public Health. (2013) 13:1–8. doi: 10.1186/1471-2458-13-261

 39. Khosravi, A, Ahmadzadeh, K, and Zareivenovel, M. Evaluating the health literacy level among diabetic patients referring to shiraz health centers. Int J Info Sci Manag. (2018) 16:1.

 40. Saberipour, B, Elahi, N, Rouholamini, S, and Zamani, M. Investigating health literacy level and its effective factors of patients referred to Shoushtar hospitals in 2018. Iran J Nurs Res. (2019) 14:33–9.

 41. Ozen, N, Bal Ozkaptan, B, Coskun, S, and Terzioglu, F. Health literacy of nursing students and its effective factors. Nurs Forum. (2019) 54:396–402. doi: 10.1111/nuf.12346 

 42. Calvo, R. Health literacy and quality of care among Latino immigrants in the United States. Health Soc Work. (2016) 41:44–51. doi: 10.1093/hsw/hlv076

 43. Kino, S, and Kawachi, I. Can health literacy boost health services utilization in the context of expanded access to health insurance? Health Educ Behav. (2020) 47:134–42. doi: 10.1177/1090198119875998 

 44. Jabbari, A, Hadian, M, Mazaheri, E, and Jelodar, ZK. The economic cost of cancer treatment in Iran. J Educ Health Promot. (2023) 12:32. doi: 10.4103/jehp.jehp_928_21 

 45. Longo, CJ, Fitch, M, Deber, RB, and Williams, AP. Financial and family burden associated with cancer treatment in Ontario, Canada. Support Care Cancer. (2006) 14:1077–85. doi: 10.1007/s00520-006-0088-8 

 46. Berkman, ND, Sheridan, SL, Donahue, KE, Halpern, DJ, and Crotty, K. Low health literacy and health outcomes: an updated systematic review. Ann Intern Med. (2011) 155:97–107. doi: 10.7326/0003-4819-155-2-201107190-00005 

 47. Eastman, P. The link between health literacy & cancer communication. Oncology. Times. (2019) 41:1,5–6. doi: 10.1097/01.COT.0000580012.29312.15

 48. Selva-Pareja, L, Ramos-Pla, A, Mercadé-Melé, P, and Espart, A. Evolution of scientific production on health literacy and health education—a bibliometric analysis. Int J Environ Res Public Health. (2022) 19:4356. doi: 10.3390/ijerph19074356 

 49. Kugbey, N, Meyer-Weitz, A, and Oppong, AK. Access to health information, health literacy and health-related quality of life among women living with breast cancer: depression and anxiety as mediators. Patient Educ Couns. (2019) 102:1357–63. doi: 10.1016/j.pec.2019.02.014 

 50. Institute of Medicine (US). Committee on health literacy In: L Nielsen-Bohlman, AM Panzer, and DA Kindig, editors. Health literacy: a prescription to end confusion. Washington (DC): National Academies Press (US) (2004)



OPS/images/fpubh-11-1150148-t002.jpg
Subscales Mean

Reading 1209
Access 2141
Understanding and perception | 24.22
Evaluation and judgment 14.04
Decision makingand behavior | 17.12
Overall 4035

SD: standard deviation; Min: minimum; Max: maximum.

461

686

754

447

7.85

1901

Min

400

7.00

9.00

500

9.00

0.00

Max
2000
35.00
45.00
2500
43.00

875





OPS/images/fpubh-11-1150148-t003.jpg
Variables Univariate logistic Multiple logistic Backward stepwise multiple logistic
regression model regression model regression model

OR p-value Adjusted p-value Adjusted 95% CI for OR p-value
OR

Upper Lower

Age>45years 053 0.026 0.62 0.139 - - - -
Marital status 055 0474 095 0873 - - - -
Number of children 092 0.207 097 0.770 = = # =
Occupation 149 0.076 0.80 0495 = = = N
Number of visits for breast screening o st o5 - - - - -
examination

Positive family history of BC 088 0730 049 0092 - - - -
Education level (university) 547 <0.001 5.14 0.009 441 154 1257 0.005
Insurance coverage (supplementary) 641 <0.001 652 <0.001 583 217 1562 <0.001

OR: 0dds ratio; CI: confidence interval.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The health literacy level and its related factors in Iranian women with breast cancer undergoing chemotherapy



		Introduction



		Materials and methods



		Design, setting, and participants



		Data collection and instruments



		Ethical considerations



		Data analysis









		Results



		Demographic characteristics of women with BC



		The distribution of the mean scores of the subscales and the overall health literacy in the participating women with BC



		The relationship between the predictor variables and health literacy in the participating women with BC using logistic regression models









		Discussion



		Limitations









		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary Material



		References



















OPS/images/fpubh-11-1150148-e001.jpg
(Caleulated raw score — Minimum raw score) / N
(Maximum possible score ~ Minimum possible score)





OPS/images/fpubh-11-1150148-t001.jpg
Variable Number Percentage

Marital status

Single 29 138
Married 160 762
Divorced 8 38
Widow 13 62

Education level

literate 36 171
Elementary 70 33
Primary high school 2 1
Secondary high school 1 52
Diploma 38 181
University 30 143
Occupation

Housewife 175 83
Employee 2 1
Self-Employee 2 10
Other 8 38
Insurance coverage

None 12 57
Basic insurance 165 786
Supplementary insurance 3 157

Health literacy

Inadequate 147 70
Relatively inadequate 45 214
Sufficient 16 76
Excellent 2 10

Family history of breast cancer

Yes 2 2

No 168 80
Mean:SD

Age 4512108

Number of visits for breast screeni 3014322

examination
Median (25-75)"

Number of children 3(1-4)

¥: Median (interquartile 25-75).





OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

The health literacy level and its
related factors in Iranian women
with breast cancer undergoing
chemotherapy












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
& frontiers Frontiers in Public Health






