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      Abstract


      Introduction


      There is a growing shift toward the promotion of shared decision making in clinical practice. Currently, medical risk is often communicated to patients in the form of percentages, although there is no evidence that this is the most effective method to deliver this information. Moreover, all patients are often counseled in a similar way regardless of their race, cultural background, or education level. We hypothesize that there is a significant difference in comprehension of risk based upon the method of risk presentation.


      Methods


      Healthy females between the ages of 18 and 65 presenting to Jackson Memorial Hospital's Ambulatory Care Center Gynecology Clinic for a well-woman visit were given a 10-question survey comprised of a variety of mathematical questions to assess a patient's understanding of risk. Descriptive statistics were used to analyze the data. One hundred ninety patients agreed to participate, the mean age was 43.97 (SD 13.2). One hundred thirty-three (69.27%) are Hispanic, thirty-eight (19.79%) are African American; four are Caucasian (2.08%). Twenty-four (12.5%) had not completed high school.


      Results


      No significant difference in total number of correctly answered questions was found based on age group or race. There is a significant difference in the total number of questions answered correctly (p < 0.01) and ability to answer percentage based survey questions (p < 0.01) based on level of education. No difference was found between education level and ability to answer questions that described risk in terms of fractions (p = 0.25). When comparing the variance between race and type of question, the smallest variance (σ = 0.011) was found in questions that described risk as fractions.


      Conclusions


      When presenting risk related information to patients, fractions compared to percentages, are more widely understood. We recommend the use of fractions when counseling patients regarding medical risk.
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      Introduction


      There is a growing shift toward the promotion of shared decision making in the clinical practice where clinicians and patients make decisions together using the best available evidence. Patients are encouraged to think about the options and the likely benefits and harms of each so that they can communicate their preferences and help select the best course of action [1]. In fact, studies have shown that being an actively engaged participant in one's care has been associated with better health outcomes [2-4]. Research has also shown that improvement of shared decision making is especially important in the field of Obstetrics and Gynecology where sensitive reproductive health decisions are made [5].


      The efficacy of shared decision making is largely dependent upon the clinician's ability to effectively communicate evidence based medical information to patients so they can make informed medical decisions. Information regarding risk is often presented numerically, however research and standardized testing show that patients vary in their ability to comprehend numerical risk [6]. Limited understanding of these risks can be harmful in the context of medical decision making and can have major implications regarding health care [7].


      There are many factors that influence how patients understand numerical risk, including age, level of education, culture, race, and gender. Compared to younger age individuals, older adults tend to process information less efficiently [8]. Additionally, the population most likely to undergo operations as well as take prescription drugs is adults older than 60 years of age [9], so it is imperative that healthcare professionals can communicate potential adverse events effectively to this age group.


      It is important to consider the background of the patient. Race has shown to be a significant factor in the comprehension of risk. In study evaluating adult health literacy, it was reported that White and Asian adults had higher average health literacy than Black, Hispanic, American Indian, and Multiracial adults [10]. Our study was performed in Miami, a diverse, metropolitan population with residents from many cultural backgrounds. It is a minority-majority city with 51% of its residents being foreign born [11]. However, the factor that may play the largest role in health literacy is patient education level. It has been found that less numerate individuals tend to rely more heavily on emotions and their connection with their physician when making medical decisions, whereas individuals with a more numerical background pay more attention to numbers and statistics [12].


      It is unknown how to best present numerical risk to patients. The American College of Obstetricians and Gynecologists (ACOG) provides an excellent source for patient education and describes complications of various procedures [13]. However, ACOG uses descriptive words such as "some" or "many" [14-16], instead of using numerical risk. While these descriptors give patients an idea about risk, they do not provide concrete information. In fact, descriptive words are commonly used in medicine and when surveyed, physicians report feeling more comfortable providing verbal estimates of risk than numerical. This most likely is due to a physician's lack of understanding of the patient's inherent knowledge of numerical values [17].


      The primary objective of our study is to understand numerical risk comprehension in a diverse, female patient population. We hypothesize that there is a significant difference in comprehension of risk based upon age, race, and education level as well as the method of presentation of risk.


      Materials and Methods


      Healthy females between the ages of 18 and 65 presenting to Ambulatory Care Center Gynecology Clinic for a well woman visit were invited to participate in this study. A member of the research team explained the study to the patient and written informed consent was obtained. Patients were instructed to complete the survey including no identifying information, and the surveys were placed in a folder sealed and handed to a research team member.


      Demographic information was obtained. The demographics of our sample closely mimic the demographics of Miami, the urban center at which the study was performed. The survey was comprised of 10 questions that assessed comprehension of percentages and fractions in the context of medical risk information (Appendix 1). Data analysis included descriptive and inferential statistics. Statistical analysis included chi squared testing in order to compare whether various races, levels of education or ages affected a patient's ability to understand different types of questions. ANOVA analysis was used to analyze significant differences in mean questionnaire performance in the patient population. The Institutional Review Board at the University of Miami Miller School of Medicine (Miami, FL) approved the study. One hundred ninety patients agreed to participate in our study. One hundred thirty-three (69.27%) are Hispanic, thirty-eight (19.79%) are African American, and four are Caucasian (2.08%). Twenty-four (12.5%) patients had not completed high school, 43% had some form of college education, and 7% obtained postgraduate degrees. The mean age is 43.97 (SD 13.2) (Table 1).


      
        Table 1: Participant demographics. View Table 1

      


      Results


      There is no significant difference in total number of correctly answered questions based on age group (p = 0.23) or race (p = 0.67). There is a significant difference in the total number of questions answered correctly based on level of education (p < 0.01). The highest percentage (65.65%) of questions answered correctly was when risk information was presented as fractions when compared to when presented as percentages (60.32%) or in mixed type question (52.86%). Mixed type questions demonstrate the patients' understanding of fractions and percentages, often requiring the patient to convert between. No significant difference (p = 0.25) was found between education level and ability to answer questions that described risk in terms of fractions, while there was a significant difference (p < 0.01) in education level and ability to answer percentage or mixed-type questions (Table 2).


      
        Table 2: The ability of understand risk based on level of education and method of presentation. View Table 2

      


      The smallest correlation coefficient (r = 0.83) (Figure 1a) was present between education level and ability to answer questions correctly when risk was presented as a fraction compared to a percentage (r = 0.89) (Figure 1b) or mixed-type question (r = 0.97) (Figure 1c).


      
        Figure 1A: Correlation between total percent correct and level of education when risk is presented as a fraction. View Figure 1A

      


      
        Figure 1B: Correlation between total percent correct and level of education when risk is presented as a percent.View Figure 1B

      


      
        Figure 1C: Correlation between total percent correct and level of education when risk is presented as a fraction and percent (mixed). View Figure 1C

      


      Discussion


      Our results indicate that educational background is a significant factor in ability to understand risk, as participants with a higher educational level were better able to answer questions correctly. Risk in general is better understood when presented as fraction. In comparison, race and age were found to be insignificant factors and did not affect a patient's ability to answer questions correctly. The results of our study also demonstrate that patients may not have equal understanding of numerical risk. Multiple studies have found that women have inadequate knowledge to make full decisions on maternity care and are not full partners with their providers in decision-making [5,18,19]. With this information, it is essential to consider a patient's background so that communication of medical risk can be directed towards the patient and result in shared decision making, strong doctor-patient relationships and better health outcomes.


      When analyzing the type of question that patients answer correctly, we found that fractions were the most widely understood in comparison to the other methods of risk presentation. Questions that presented risk as fractions had the highest average correct answers across all levels of education. Additionally, questions that presented risk as fractions had the weakest correlation to level of education, as patients with both high and low levels of education performed equally on fraction-based questions. Variance was also evaluated to assess the difference in understanding between the method of risk presentation in relation to level of education and race. Fraction-based questions had the lowest variance, as fractions were more widely understood across all educational levels and races as compared to other forms of risk presentation. Participants answered the least amount of questions correctly when questions contained a mix of both fractions and percentages, requiring participants to convert between the two. There was a significant difference in education level and ability to answer questions correctly when risk was presented in a mixed fashion and when risk was presented as percentages. Additionally, mixed-based questions had the lowest average of total percent of questions answered correctly across levels of education, proving they were the most difficult to understand. Questions that mixed fractions and percentages also had the strongest correlation to level of education, as higher levels of education performed better than individuals at a lower education level with these types of questions. It can be concluded that in comparison to fraction-based questions, questions that presented risk as percentages or in a mixed fashion were the least understood across people from various educational backgrounds and we recommend avoiding these when discussing risk with patients. Furthermore, fractions appear to rely the least on the patients' educational or racial background and are the best option when presenting medical risk.


      Absolute numbers have been shown to be more easily understood over frequencies [12,20,21]. In our study, fraction-based questions provided a point of reference by giving an absolute number (i.e. 20 out of 100). On the other hand, percentage-based questions did not provide absolute numbers and instead required individuals to convert percentages into absolute numbers (i.e. 20% is the same as 20 out of 100) to solve the questions correctly. Fractions were shown to be the most effective risk presentation method, thereby allowing patients from various educational and racial backgrounds to better understand medical risk.


      We identify some limitations in our study. Although we surveyed a small sample size, the demographic of our sample mimic the demographic of an urban center. A selection bias is likely present due to the voluntary participation of the study. Lastly, the questionnaire was a written survey, which excluded illiterate patients from participating.


      Conclusion


      When presenting risk-related information to patients, fractions - compared to percentages- are more widely understood by patients regardless of their background education level or other demographic information. Additionally, risk should be expressed consistently as either a fraction or percentage, as respondents had the most difficulty when the two methods of delivering information were mixed.


      We recommend the use of fractions when presenting medical risk to patients during counseling.
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