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Abstract
BACKGROUND
Inflammatory bowel disease (IBD) patients’ expectations of treatment outcomes may differ by ethnicity.

AIM
To investigate treatment preferences of Jewish and Arabs patients.

METHODS
This prospective survey ranked outcomes treatment preferences among Arab IBD patients, based on the 10 IBD-disk items compared to historical data of Jews. An anonymous questionnaire in either Arabic or Hebrew was distributed among IBD patients. Patients were required to rank 10 statements describing different aspects of IBD according to their importance to the patients as treatment goals. Answers were compared to the answers of a historical group of Jewish patients. 

RESULTS
IBD-disk items of 121 Arabs were compared to 240 Jewish patients. The Jewish patients included more females, [151 (62.9%) vs 52 (43.3%); P < 0.001], higher education level (P = 0.02), more urban residence [188 (78.3%) vs 54 (45.4%); P < 0.001], less unemployment [52 (21.7%) vs 41 (33.9%); P = 0.012], higher income level (P < 0.001), and more in a partnership [162 (67.8%) vs 55 (45.4%); P < 0.001]. Expectations regarding disease symptoms: abdominal pain, energy, and regular defecation ranked highest for both groups. Arabs gave significantly lower rankings (range 4.29–6.69) than Jewish patients (range 6.25–9.03) regarding all items, except for body image. Compared to Arab women, Jewish women attached higher priority to abdominal pain, energy, education/work, sleep, and joint pain. Multivariable regression analysis revealed that higher patient preferences were associated with Jewish ethnicity (OR 4.77; 95%CI 2.36–9.61, P < 0.001) and disease activity. The more active the disease, the greater the odds ratio for higher ranking of the questionnaire items (1-2 attacks per year: OR 2.13; 95%CI 1.02–4.45, P = 0.043; and primarily active disease: OR 5.29; 95%CI 2.30–12.18, P < 0.001). Factors inversely associated with higher patient preference were male gender (OR 0.5; 95%CI 0.271-0.935, P = 0.030), UC (OR 0.444; 95%CI 0.241–0.819, P = 0.009), and above average income level (OR 0.267; 95%CI: 0.124–0.577, P = 0.001).

CONCLUSION
The highest priority for treatment outcomes was symptom relief. Patients preferences were impacted by ethnicity, gender, and socio-economic disparity. Understanding patients' priorities may improve communication and enable a personalized approach.
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Core Tip: This prospective survey ranked preferences of treatment outcomes among Arab and Jewish inflammatory bowel disease (IBD) patients, based on the 10 IBD-disk items. Symptom relief was the highest priority in both groups. Ethnicity, gender, and socioeconomic disparity impact patients' rankings priorities for treatment outcomes. Arabs gave significantly lower rankings than Jewish patients regarding all items, except for body image. Jewish women, compared to Arabs, attached higher priority to abdominal pain, energy, education/work, sleep, and joint pain. Multivariable regression analysis revealed that higher patient preferences were associated with Jewish religion and disease activity.

INTRODUCTION
The incidence of inflammatory bowel disease (IBD) is rising in both developed and developing countries; thus becoming a global problem. Most studies were conducted on Caucasian populations in North America and Europe and the data about non-Caucasian populations is limited and inconsistent[1]. 
In a systematic review by Hou et al[2] differences in disease behavior were reported among various ethnic groups, including disease location, phenotype, family history, and extra-intestinal manifestations. As IBD behaves differently in ethnic groups, the difference may also manifest in different cultural and ethnic perceptions of the disease. Furthermore, variations across ethnic groups regarding treatment expectations and acceptability were demonstrated[3]. However, data on the impact of culture and ethnicity on IBD patients’ disease perception are scarce, and most studies are limited to one homogenous population[4].
Israel has an advantage of a mixed population with different ethnic groups residing in the same country. The prevalence of IBD is notoriously high in Ashkenazi Jews but is rapidly increasing among Arabs residing in Israel[5,6]. The clinical characteristics of IBD among Arab and Ashkenazi Jews were compared, but the cultural and ethnic disease perceptions, including patients’ preferences and priorities regarding treatment outcomes, have not been explored previously[7,8].
It seems that the patients’ treatment expectations do not always match those of the physician. Furthermore, factors related to a patient's response to treatment are not necessarily the patient's top priority. Patients’ preferences of treatment outcomes were not yet fully explored. To assess those preferences, we used the IBD Disk (AbbVie Inc., North Chicago, IL), a new instrument relying on the inflammatory bowel disease disability index (IBD-DI)[9]. The IBD Disk is a shortened adaption of the IBD Disability Index. The patients rank on a scale from 1 to 10 on the following ten items: abdominal pain, body image, education/work, emotions, energy, interpersonal interactions, joint pain, regulating defecation, sexual functions, and sleep. Using the IBD Disk enables clearer communication between patient and physician. In this study, we aimed to compare patients’ preferences and treatment goals between two different ethnic groups, Arabs and Jews.

MATERIALS AND METHODS
We conducted a prospective survey of Arab Israeli IBD patients and compared the results to a historical data set of Jewish Israeli IBD patients. We translated the previously used Hebrew questionnaire to Arabic so that the methods and questionnaire in both studies were the same.

Recruitment and data collection
The Israeli Crohn's and Colitis Foundation posted an anonymous questionnaire, which was addressed to IBD patients over 15 years old. This questionnaire was also used by local IBD clinics in the hospitals that participated in the study conducted from July 1 to October 31, 2020. The Ethics Committee of Shamir Medical Center approved the study on April 5, 2020, No. 0097-20-ASF. The Ethics Committee did not require informed consent because the questionnaire was answered anonymously and responding to the questionnaire was considered consent. 

Questionnaire details
Questionnaires were delivered in either Arabic or Hebrew according to ethnicity. The data collected included demographic parameters (age, gender, ethnic origin, level of education, place of residence, and marital status), and socio-economic parameters (average work hours per week and income level). Clinical parameters included the presence of other co-morbidities, type of IBD, years since diagnosis, disease location in CD, current perianal disease, frequency of flares during the last three years, current treatment with steroids or biologics, and treatment response.
The IBD Disk 10-item questionnaire[9] based on the validated IBD-D[10] was used to assess patients’ desired treatment outcomes. This questionnaire includes 10 statements describing different aspects of IBD. To understand the patients’ therapeutic goals, we adjusted the items by ranking them in importance from 1 (less important) to 10 (most important) (Detailed in Table 1).

Statistical analysis
Categorical variables were reported as frequency and percentage. Continuous variables were analyzed for normal distribution by performing QQ plot and histogram and were reported as median (interquartile range). Chi-square and Fisher exact tests were used to compare categorical variables between Jewish and Arab patients. In order to compare between continuous variables, the Mann-Whitney test was employed. 
Cluster analysis was used to classify patients into homogeneous subgroups according to their preferred IBD items. This was performed with a k-means method[11], which assigns each patient to one and only one cluster. The number of clusters was defined a priori as 2. Differences between clusters were assessed using the Mann-Whitney test for continuous variables and chi-square or Fisher's Exact Test for categorical variables.
Multivariable logistic regression was used to study the associations between ethnic groups and clusters while controlling for potential confounders. The logistic regression included 2 blocks. In the first block, the ethnic group was forced into the regression and in the second block backward method was applied (the WALD test was used as a criterion for removal, variables with P > 0.1 were removed). Age, gender, education, residence, partnership, work, income, and education were included as potential confounders. The last step was reported. Statistical significance was considered if P < 0.05 in a 2-sided test. SPSS software was used for statistical analysis (IBM SPSS Statistics for Windows, ver. 24, IBM Corp, Armonk, NY, United States).

RESULTS
A total of 121 Arab IBD patients answered the questionnaire between July 1 and September 30, 2021. Results from the Arab patients were compared to historical data of 240 Jewish IBD patients who completed the same questionnaire from May to July 2020[12]. After combining these two populations, 361 patients were included in the analysis. The median age was 35 (interquartile range 27-46), not significantly different between Jewish and Arab patients. In the Jewish population, a higher percentage of females responded to the questionnaire than in the Arab population [151 (62.9%) vs 52 (43.3%); P < 0.001]. The Jewish IBD patients were characterized by higher education level (P = 0.02), more resided in urban areas (P < 0.001), and more were in a relationship with a partner (P < 0.001). Among the Arab group, 33.9% were unemployed compared to 21.7% among Jews (P = 0.012). Income was below average among 77.6% of Arab patients, compared to 51.6% of the Jewish population (P < 0.001; Table 2). 

Disease characteristics
We analyzed data from 361 patients, including 240 (66.5%) CD patients and 113 (31.3%) UC patients and 6 (1.7%) undetermined IBD. The distribution of both diseases between Jews and Arabs was not significantly different. The extent of CD was ileal in 35.7%, colono-ileal in 14.7%, isolated colonic in 10.3%, and for 8.5% no accurate data was available. Perianal involvement was reported in 13.4% of CD patients. Regarding disease severity, 35.3% had active disease, 59.8% were treated with biologics, and 7.2% received steroids. Biologic treatment was significantly more common in CD patients [110 (71%) vs 27 (39.1%), respectively, P < 0.001]. Both CD and UC patients responded similarly to biologic treatment (Table 2).

Patients’ priorities stratified according to the 10 IBD disk items 
As a group, the Arab patients had lower rankings (range 6.69–4.29) than the Jewish patients (range 9.03–6.25). The ranking of the Jewish patients was significantly higher in all items except for body image. Despite that, the items with the highest priority were the same in both groups, with abdominal pain, energy level, and regular defecation ranking highest (Table 1). We further analyzed the data combining both ethnicity and gender and found that the differences between Jews and Arabs in the ranking of the items were maintained. Both Jewish and Arab men ranked education/work, body image, and interpersonal interactions at the same level of importance (Figure 1A), whereas the women ranked only body image and interpersonal interactions at the same level of importance (Figure 1B). When comparing the ranking of the items between genders of the same ethnic group, there were no differences between Arab men and women (Figure 1C), however, among Jewish patients, women attached higher priority than men did to abdominal pain, energy, education/work, sleep, and joint pain (Figure 1D).

Cluster analysis of patient groups
In order to better characterize the features that impact patients’ preferences regarding treatment outcomes, we performed a cluster analysis dividing the patients into Cluster 1 -those who gave a lower score for most parameters -included 103 patients and Cluster 2- those who gave a higher score for most parameters- included 235 patients. Cluster analysis did not include patients with missing data; hence 23 patients were excluded. Preferences according to clusters are shown in Figure 2.
Compared to cluster 1, cluster 2 was characterized by more women [146 (62.4%) vs 42 (40.8%), P < 0.001], more Jews [178 (75.7%) vs 51 (49.5%), P < 0.001], more urban residents [174 (74.7) vs 53 (51.5), P < 0.001], higher average number of working hours per week [mean 32.5 (± 16.1) vs 25.1 (± 17.1), P = 0.003] and lower income level [141 (64.1%) vs 41 (48.8%), P = 0.011], in cluster 2 vs cluster 1, respectively. Cluster 2 included more patients with CD [167 (71.1%) vs 59 (58.4%), P = 0.011], more with active disease [101 (45.1%) vs 18 (17.8%), P < 0.001], more currently using steroids [24 (13%) vs 2 (3.9%), P = 0.008], and lower response to treatment [124 (56.1%) vs 72 (77.4%), P = 0.002], in cluster 2 vs cluster 1, respectively.

Multivariable regression analysis
After adjusting for age, gender, education, residence, partnership, work, and income, 76 patients were not included due to missing data, leaving 285 patients. Factors associated with higher patients' preferences (Cluster 2) were Jewish religion [odds ratio (OR) 4.77; 95%CI 2.36–9.61, P < 0.001] and disease activity. Disease activity was graded as either 1-2 attacks per year or primarily active disease. The more active the disease, the higher the odds ratio for being in cluster 2 (1-2 attacks: OR 2.13; 95%CI 1.02–4.45, P = 0.043 and primarily active disease: OR 5.29; 95%CI 2.30–12.18, P < 0.001). UC (OR 0.444; 95%CI 0.241–0.819, P = 0.009), male gender (OR 0.5; 95%CI 0.271–0.935, P = 0.030), and above average income level (OR 0.267; 95%CI 0.124–0.577, P = 0.001) were less likely to belong to Cluster 2 (Figure 3).

DISCUSSION
The results of this study indicate that patients’ preferences regarding treatment outcomes are influenced by ethnicity and gender. Jewish patients ranked most items higher than Arab patients. Additionally, women in both ethnic groups ranked most items higher than men. To our knowledge, this is the first study to explore the impact of ethnicity and gender on patients’ preferences in the IBD population. When treating a chronic disease such as IBD, synchronizing patients’ expectations of treatment outcome with the physician's treatment goals is crucial for patient compliance and hence for successful treatment, as well as an open, trusting patient-physician relationship[13]. 
Patient Reported Outcome Measures (PROMs) were extensively studied over the last years and are considered to be an important measure of treatment success. Moreover, studies that focused on PROMs or quality of life did not compare ethnic groups to determine whether they differ regarding treatment goals and outcomes[14,15]. Most studies focused on PROMs and not on patients’ preferences. In a study comparing 44 unique PROMs from various countries, the authors did not refer to possible ethnic or cultural differences[16].
Patients’ expectations may be influenced by their social and economic backgrounds, as well as by their cultural and ethnic origins. Casellas et al[17] investigated patients’ preferences but did not refer to the influence of patients’ ethnicity, gender, or disease parameters on expectations from treatment. 
The importance of ethnicity in influencing patients’ expectations has been demonstrated in other diseases. In malignant diseases, ethnicity affected patients’ estimation of possible cure; however, that study could not conclude whether the differences were due to poor communication due to language gaps or ethnic differences[18]. Our study overcame this obstacle by addressing each ethnic group in its native language. In non-cancer pain, Meints et al[19] found that, regarding pain treatment, the expectations of patients from minority groups were lower. Lavernia et al[20] reported that patients’ expectations about arthroplasty differed by ethnicity.
The current study aimed to further illuminate this important interrelationship in the IBD population. We compared two populations with different cultural and ethnic backgrounds living in the same country. The IBD Disk application was developed to assess the disability caused by the disease[9], but we used it to evaluate patients’ expectations from treatment according to ethnicity and gender. We observed that patients of Jewish ethnicity attached higher importance to most IBD disk parameters than did the Arab ethnic group. This difference is most likely due to different lifestyles and cultural influences. Indeed, the two groups in our study differed in socio-economic parameters. Other important factors influencing patients’ expectations but not related to ethnicity, were disease activity and income level. There was an understandable positive direct correlation between disease activity and patients’ expectations for symptom relief. Regarding income level, we found that patients with a lower income attached higher importance to the IBD disk items, similar to our findings in the Jewish population[12].
Women of both ethnic origins attached higher importance to most parameters compared to males, with an OR of 5. Other studies have also demonstrated gender-related differences regarding symptom severity and disease outcomes. Women were more affected by psychosocial factors, evaluated their symptoms as being more severe, and were more concerned about body image, being attractive, fertility, and feeling alone[21–23]. Therefore, it is not surprising that women attach more importance to treatment outcomes than men do.
Both populations ranked improvement of disease symptoms, such as diarrhea and abdominal pain, as a high priority in their expectations, whereas body image and sexual function were graded as less important. This finding is further supported by Casellas et al[17] who demonstrated that IBD patients' primary aims of treatment are to improve quality of life and to control symptoms, with highest priority attached to relief of abdominal pain. 
This study had a few limitations. Only ambulatory patients were included. Our results were based on patients' self-reports without confirmation from their medical files. Whereas most Jewish patients answered the questionnaires using social media, half of the Arab patients answered them in paper form during a clinic visit, which may have created a selection bias between the two populations. The strengths of our study are that each ethnic group received the questionnaire in their native language. In addition, the questionnaire was distributed to all IBD patients throughout Israel and was not limited to a single medical center. Our study highlights the importance of a personal approach to each patient. Patients come from different cultural and ethnic backgrounds and one size does not fit all. The clarification of treatment priorities may enable physicians to better understand patients’ expectations.

CONCLUSION
To the best of our knowledge, this study explored for the first time, the influence of ethnicity on IBD patient preferences regarding treatment outcomes. We found that Jewish ethnicity, female gender, and low-income level were associated with higher rankings of priorities for IBD treatment outcomes. Regardless of the ethnic and cultural differences, symptom relief is the highest priority in both ethnic groups. Understanding patients' priorities may improve communication with physicians and enable a more personalized approach to disease management. 

ARTICLE HIGHLIGHTS
Research perspectives
When directing a treatment plan, physicians should be alert to the different expectations of different gender and ethnic groups. These expectations need to be taken into account to improve patients’ compliance and treatment outcomes.

Research conclusions
Ethnicity, gender, disease activity, and income have an important impact on the inflammatory bowel disease (IBD) patients’ preferences when evaluated according to the IBD disk items.

Research results
Arab IBD patients (121) were compared to historical data of Jewish patients (240). Arabs gave significantly lower rankings than Jewish patients except for body image. Multivariable regression analysis revealed that higher patient preferences were associated with Jewish ethnicity and disease activity. Factors inversely associated with higher patient preference were male gender, UC, and above-average income level.

Research methods
We conducted a prospective survey of Arab Israeli IBD patients by using the IBD disk platform and compared the results to a historical data set of Jewish Israeli IBD patients.

Research objectives
To assess patients’ preferences and treatment goals in a population of Arab patients by using the IBD disk format, and to compare them to the preferences and treatment goals of Jewish patients residing in the same country and treated by the same healthcare system.

Research motivation
Acknowledging and mapping the different perceptions and expectations of patients from different cultural and ethnic backgrounds may improve the patient-physician relationship. This will enable a personalized treatment approach, hence improving patient compliance and treatment outcomes.

Research background
The prevalence of IBD in non-Caucasian populations is growing. Different cultural and ethnic perceptions of the disease may exist and impact treatment outcomes.
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Figure 1 Inflammatory bowel disease patients’ preferences by ethnicity and gender. A: Among Jewish and Arab men; B: Among Jewish and Arab women; C: Among Arab men and women; D: Among Jewish men and women. aP value < 0.05.
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Figure 2 Inflammatory bowel disease patients’ preferences by clusters.
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Figure 3 Multivariable regression analysis of factors associated with higher patients' preferences. CI: Confidence interval; OR: Odds ratio; IBD: Inflammatory bowel disease.
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	[bookmark: _Hlk106033216]Item
	Please score how important it is to you that the medical treatment will improve each of the following parameters, at a score of 1: not important at all to 10: very important
	Jewish, mean (SD)
	Arab, mean (SD)
	P value1

	Abdominal pain
	Aches or pains in my stomach or abdomen 
	9.03 (1.88)
	6.69 (2.83)
	< 0.001

	Regulating defecation
	Difficulty coordinating and managing defecation, including choosing and getting to an appropriate place for defecation and cleaning myself afterword
	8.8 (2.21)
	6.54 (3.05)
	< 0.001

	Energy
	Feeling rested and refreshed during the day, and improving feeling tired and without energy
	8.8 (2.06)
	6.59 (3.14)
	< 0.001

	Education and work
	Difficulty with school activities or studying, and/or difficulty with work or household activities
	7.81 (2.8)
	6.51 (3.28)
	< 0.001

	Emotions
	Felt sad, low or depressed, and/or worried or anxious
	7.62 (2.98)
	6.19 (3.26)
	< 0.001

	Sleep
	Difficulty sleeping, such as falling asleep, waking up frequently during the night or waking up too early in the morning
	7.6 (3.16)
	5.65 (3.55)
	< 0.001

	Joint pain
	Pains in the joints of my body
	7.33 (3.26)
	5.32 (3.69)
	< 0.001

	Interpersonal interactions
	Difficulty with personal relationships and/or difficulty participating in the community 
	6.93 (3.26)
	6.06 (3.41)
	0.013

	Sexual function
	Difficulty with the mental and/or physical aspects of sex
	6.52 (3.31)
	4.29 (3.38)
	< 0.001

	Body image
	Like the way my body or body parts look
	6.25 (3.25)
	5.61 (3.18)
	0.057


[bookmark: _Hlk106033484]1P value between Jewish and Arab patients.
SD: Standard deviation.


Table 2 Demographic, socio-economic and disease characteristics of all inflammatory bowel disease patients
	Characteristic
	Total, N = 361, n (%)
	Jewish, n = 240, n (%)
	Arab, n = 121, n (%)
	P value1

	Age, median (IQR)
	35 (27-46)
	37 (27-47)
	33 (28-43)
	0.053

	Female
	203 (56.2)
	151 (62.9)
	52 (43.3)
	< 0.001

	Years of education, median (IQR), (n = 353, missing = 8)
	12 (12-16)
	14 (12-16)
	12 (12-16)
	< 0.001

	Education (n = 359, missing = 2)
	0.02

	Elementary school
	8 (2.2)
	2 (0.8)
	6 (5)
	

	High school
	147 (41)
	94 (39.3)
	53 (44.2)
	

	Higher education
	204 (56.8)
	143 (59.8)
	61 (50.8)
	

	Residence (n = 359, missing = 2)
	< 0.001

	Urban
	242 (67.4)
	188 (78.3)
	54 (45.4)
	

	Rural
	117 (32.6)
	52 (21.7)
	65 (54.6)
	

	Marital status (n = 360, missing = 1)
	< 0.001

	Relationship
	217 (60.3)
	162 (67.8)
	55 (45.4)
	

	Single
	119 (33)
	60 (25.1)
	59 (48.8)
	

	Widowed/divorced
	24 (6.7)
	17 (17.1)
	7 (5.8)
	

	Employed
	0.012

	No
	93 (25.8)
	52 (21.7)
	41 (33.9)
	

	Yes
	268 (74.2)
	188 (78.3)
	80 (66.1)
	

	Average number of hours worked per week, median (IQR), (n = 240, missing = 121)
	31 (10.25-41)
	40 (21-45)
	15 (8-36)
	< 0.001

	Income level (n = 320, missing = 41)
	< 0.001

	Below average
	192 (60)
	112 (51.6)
	80 (77.6)
	

	Average
	48 (15)
	36 (16.6)
	12 (11.7)
	

	Above average
	80 (25)
	69 (31.8)
	11 (10.7)
	

	Co-morbidity2
	72 (19.9)
	58 (24.2)
	14 (11.6)
	0.005

	Disease type (n = 359, missing = 2)
	0.734

	Crohn's disease
	240 (66.5)
	161 (68.8)
	79 (66.4)
	

	Ulcerative colitis
	113 (31.3)
	73 (31.2)
	40 (33.6)
	

	Undetermined IBD
	6 (1.7)
	6
	0
	

	Years since diagnosis, median (IQR), (n = 328, missing = 33)
	8 (4-14)
	9 (4-17)
	6 (3-10)
	0.01

	IBD Disease activity last three years (n = 347, missing = 14)
	0.97

	Mostly quiet
	85 (24.5)
	57 (24.9)
	28 (23.7)
	

	1-2 attacks
	139 (40)
	91 (39.7)
	48 (40.7)
	

	Primarily active disease
	123 (35.5)
	81 (35.4)
	42 (35.6)
	

	Current steroid treatment 
	26 (7.2)
	19 (7.9)
	7 (5.7)
	0.459

	Current biologics treatment
	216 (59.8)
	143 (59.6)
	73 (60.3)
	0.889

	Treatment effective (n = 328, missing = 33)
	0.754

	No-0
	35 (10.7)
	24 (11.2)
	11 (9.6)
	

	Yes-2
	204 (62.2)
	130 (60.7)
	74 (64.9)
	

	Partially-1
	89 (27.1)
	60 (28)
	29 (25.4)
	


1P value between Jewish and Arab patients.
2Co-morbidity included one or more of the following: diabetes mellitus, hyperlipidemia, hypertension, heart disease, chronic lung disease, other.
IQR: Interquartile range; IBD: Inflammatory bowel disease.

[bookmark: _Hlk88512952]
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