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1  |  INTRODUC TION

Muslim Americans are a large, diverse, and growing population. 
Numbering between 3 and 5 million individuals, they will double 
in number by 2030.1 The majority are of African, Arab, and South 
Asian ancestry, with over 60% being first-generation immigrants.2 
These communities have high rates of diabetes and hypertension 

that increase their risk of kidney failure, portending a greater need 
for transplantation.3-7 However, they may be less likely to receive a 
kidney transplant. Many reasons underlie this disparity including pa-
tient values surrounding different therapeutic options, community 
trust of clinicians and transplant centers, clinician referral patterns, 
and system-level organ allocation policies.8-10 Living donation can 
offer a remedy, yet disparities in living donation access for racial and 
ethnic minorities persist.11-13

Compounding the issue for Muslim Americans is that they ap-
pear to be less accepting of donating organs in general and deceased 
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donation in particular. Surveys demonstrate support for deceased 
donation among Muslim Americans ranges from 23% to 51%, de-
pending on the sample, compared to 95% of the US population over-
all.14-17 Muslims’ negative views on deceased organ donation have 
been found throughout the diaspora.18-21 Across studies, individuals 
report deceased organ donation is not compatible with Islam based 
on personal interpretation of scripture and/or on edicts from reli-
gious leaders.18,19 Concerns about preserving human dignity and 
maintaining corporeal integrity after death fuel this lack of inter-
est.18,20,22 Studies also find that Muslims who have greater knowl-
edge about the need for organ donation, for example by having 
greater awareness of organ shortages, or by having a family mem-
ber on dialysis or who has registered to donate, hold more favorable 
views toward donation.14,19,21,23-25

In general Muslim views on living donation are more favorable 
though less well studied.20,26-28 In international studies living dona-
tion is considered more religiously permissible than deceased dona-
tion and individuals report a greater willingness to donate.20,26 Our 
qualitative research in Chicago found that most participants viewed 
living kidney donation as permissible but deceased donation as im-
permissible, and nearly all clamored for detailed religious guidance 
on the issue.28 Many Islamic religious scholars support living kidney 
donation because it aligns with duties to preserve life, brings about 
a general public benefit, and attends to the dire need of those with 
kidney failure.29,30 However, Muslim communities may still voice 
cultural/religious concerns about living donation related to pres-
ervation of modesty during donation and the need to retain bodily 
integrity.27,28

Thus, American Muslims may benefit from tailored education on 
living kidney donation because of the increased risks of needing a 
transplant, negative attitudes toward deceased organ donation, and 
lack of knowledge about the religious and biomedical aspects of do-
nation. Our prior work has demonstrated the value of interventions 
that are mosque based, involve religious scholarship, and address 
biomedical, theological, and practical concerns.31 Accordingly, we 
sought to address living kidney donation via an ethically balanced 

and religiously tailored educational intervention set in mosques. 
Here we report on the effectiveness of that intervention.

2  |  MATERIAL S AND METHODS

Principal design elements and protocols are noted here. Greater de-
tails are available elsewhere.32

2.1  |  Setting and randomization

At 4 mosques representing large and diverse Muslim communities 
in the Washington, DC and Chicago region, we conducted a rand-
omized controlled crossover trial of educational workshops. The 
study consisted of 2 arms; the early arm received the intervention 
(organ donation) workshop first, whereas the late arm started with 
a control workshop on end-of-life care (Figure 1). Mosques were 
matched by predominant ethnic/racial composition of the congrega-
tion and randomized to arm via a coin toss.

2.2  |  Peer educator and participant recruitment

Recruitment took place between November 2018 and July 2019. 
Peer educators were recruited from within mosque communities via 
personal contact with existing peer educators, by word of mouth, 
and by solicitation on the Initiative on Islam and Medicine's listserv 
and social media. Recruits received 4 hours of didactic instruction 
and group facilitation practice. They learned how to establish a safe 
and nonjudgmental setting where participants could explore their 
ambivalence and elaborate on their perspectives on organ donation, 
a process designed to promote central, rather than peripheral cogni-
tive processing.33,34

Targeted approaches to intervention design refer to selecting 
population subgroups based on intrinsic characteristics relevant to 

F I G U R E  1   A randomized controlled, 
crossover trial of educational workshopsT1-T3 = Time of survey assessment
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the intervention's health promotion goals.35,36 In light of the perva-
sive knowledge gaps and lack of interest surrounding organ dona-
tion, we targeted Muslim Americans and implemented this targeting 
by recruiting at mosques. Participants were recruited by trained 
research staff through dedicated tables at Friday prayers and so-
cial events (4-8 recruitment sessions/mosque). Advertisements on 
mosque websites, flyers on bulletin boards, notices on closed list-
servs, and word of mouth were also used. After individuals indicated 
interest by sharing their contact details, they received a follow-up 
phone call to complete oral consent and ensure eligibility. On the day 
of the first workshop of the 2-session intervention, walk-ins were 
screened and underwent consent procedures in person. Participants 
were subject to the following inclusion criteria: self-reported 
Muslims, aged 18 years or older and proficient in English. Exclusions 
were having donated or received an organ or a close family member 
having done so and being unable to attend the 2 workshop sessions. 
Workshop participants received a total of $60 in gift cards, and peer 
educators $50 per session led. Participants, peer educators, and 
guest speakers were blinded as to which workshop was control and 
which experimental. This study was approved by the Institutional 
Review Board at the University of Chicago (IRB#s 17-1344, 18-1378, 
and 19-1909).

2.3  |  Theoretical considerations and 
curriculum design

The workshop curriculum was religiously tailored and ethically 
balanced. Tailoring refers to applying various methods to design 
interventions that conform to specific values and norms (eg, cul-
tural tailoring) or to behavioral characteristics (eg, readiness for 
behavior change).35,37,38 Some scholars hold that tailoring must 
occur at the level of individual characteristics,38 whereas others 
suggest that adaptations based on group-level characteristics also 
represent a tailoring strategy.35,39 Our intervention tailored at the 
group level in that learning objectives addressed specific religious 
and cultural beliefs known to shape attitudes about organ dona-
tion in the Muslim community. These beliefs and values were iden-
tified from the extant literature and from our formative research 
and teaching.30,40 Religious tailoring also involved adaptations for 
religious sensibilities such as gender segregation of peer-led group 
discussions.

Workshops were ethically balanced in that lectures covered 
religious arguments for and against organ donation, as well as im-
portant end-of-life care decisions. Moreover, the biomedical pros 
and cons (eg, risks and benefits from the individual, family, and 
societal perspectives) as well as the costs and medical risks asso-
ciated with living donation were discussed. All of these topics were 
broached in a nondirectional manner so that participants could re-
solve their own views with credible information in hand. We sought 
to enhance informed choices rather than persuade participants to 
make a behavioral commitment to organ donation; our curriculum 
did not advocate a certain position with respect to donation; instead 

it provided medical, procedural, and Islamic contextual knowledge 
needed to build participants’ capacity for informed decision-mak-
ing.41 Consistent with the knowledge-related aspects of behavioral 
capability in social cognitive theory,42 perceived behavioral control 
in the theory of planned behavior,43 and self-efficacy in the health 
belief model,44 we viewed the knowledge imparted as antecedent 
to the action of making a personal donation decision, either for or 
against. Our choice of this upstream action was based on the plu-
ral views on organ donation within the Islamic tradition; both views 
prohibiting donation as well as those approving of donation are con-
sidered valid and actionable.30,45,46 Not prioritizing one view over 
another also engendered trust in the community that our program 
served their interests rather than a healthcare system need. This for-
mat was consistent with best-practices for living donor education.47

2.4  |  Workshop design

The organ donation workshop covered the biomedical, procedural 
and religo-ethical aspects of organ donation through expert-led di-
dactics, moderated panel presentations, and peer-facilitated small 
group discussions. Held on a weekend morning, the workshop lasted 
approximately 5 hours and began with a self-administered survey 
composed of criterion variables. Didactic sessions by a living donor 
advocate physician and an organ donation professional followed. 
These addressed the societal context of renal disease and the need 
for organ donation, as well as the biomedical risks, benefits, costs, 
types, and processes involved with living and deceased donation. 
Thereafter, an Islamic bioethicist reviewed juridical views for and 
against organ donation by presenting illustrative fatwas and discuss-
ing their underlying rationale.29,30,48-51 The workshop concluded 
with small group discussions on the pros, cons, and unresolved 
questions regarding organ donation. This format allowed for ex-
ploring ambivalence while promoting central cognitive processing, 
which leads to persistent attitudes that are more likely to influence 
future behavior.33,34 The control workshop was similarly structured. 
Greater details are available in a replication toolkit.52

2.5  |  Outcomes

Surveys were collected at 3 time points to assess change in knowl-
edge across time and by intervention assignment (see Figure 1). 
Primary study outcomes were changes in biomedical and religious 
knowledge of living organ donation. Knowledge outcomes were se-
lected because they are important antecedent components of organ 
donation attitude and behavior and are integral to enhancing our be-
havioral target of making an informed organ donation decision.

Biomedical knowledge was assessed by the living donation 
subscale of the Rotterdam Renal Replacement Knowledge Test 
(R3KT).53 This subscale consists of 10 items rated true/false/do not 
know with higher scores indicating greater knowledge. The R3KT 
has been used in educational interventions among Arab and Turkish 
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populations in the Netherlands.53,54 We utilized a 9-item measure 
to assess knowledge about the religious arguments for and against 
living organ donation (Islamic Knowledge of Living Organ Donation, 
IK-LOD). IK-LOD items were also rated as true/false/do not know. 
The IK-LOD was designed using literature review and qualitative 
methods and statistically validated.30,55,56

2.6  |  Independent variables

These covered sociodemographic characteristics including those 
known to associate with organ donation attitude (such as age and 
sex), acculturation-related items (primary language, country of or-
igin, and duration of US residency),57 and recorded whether par-
ticipants had prior donation-related experience, that is, whether 
they had a relative or close friend who needed, received, or do-
nated an organ and whether they had previously registered as an 
organ donor. Additional items included the 1-item health status 
short form58,59; the Duke University Religion Index (DUREL)60; and 
2 subscales of the Psychological Measure of Islamic Religiousness 
(PMIR),61 the Positive Religious Coping and Identification subscale 
and the punishing Allah Reappraisal subscale.14 All 3 scales were 
adapted slightly as discussed elsewhere.32 Finally, a short version 
of the Everyday Discrimination Scale (5-items) and an healthcare-
oriented adaptation of the original Everyday Discrimination Scale 
(7-items) were included.32,62

2.7  |  Data management and transformation

Printed surveys were self-administered by participants anonymously. 
These were double-entered into RedCap by a team of research assis-
tants, after which the versions were merged and discrepancies adju-
dicated by referring to original surveys. Several data transformations 
were made before analysis. For the R3KT and IK-LOD scales, “do not 
know” responses were collapsed into the “false” response category, 
and a scale was generated by summing correct answers into a knowl-
edge test score (R3KT 0-10, IK-LOD 0-9). For sociodemographics we 
collapsed ethnic backgrounds into South Asian and Other, and primary 
language spoken at home into English, Urdu and Other. An accultura-
tion measure was developed by combining the variable “country of 
origin” (US = 1, Other = 0) and “primary language spoken at home” 
(English = 1, Urdu/Other = 0) into a summed score from 0 to 2.

2.8  |  Statistical analysis

A sample size of 90 (45 participants in each group) was calculated 
to have 80% power to detect a medium size intervention effect 
of 0.6 SD units. Estimates of knowledge change attributable to an 
educational intervention are derived from a study which showed a 
large increase in living kidney donation knowledge (0.8 SD units) via 
a home-based educational program.63 Statistical analyses employed 

a 2 (Treatment Arm) X 3 (Time of Assessment) mixed-method analy-
sis of variance, with treatment arm treated as a between subjects’ 
factor and time treated as a within-subjects’ factor. Post hoc paired 
t tests were used to test within-subject comparisons across time, 
and independent sample t tests were used to test between subject 
comparisons within each assessment interval. The Bonferroni cor-
rection was used to adjust for multiple comparisons. Participant 
baseline characteristics that, in bivariate analysis, were found to 
vary significantly by treatment arm, or to be significantly associated 
with change in religious or biomedical knowledge scales (IK-LOD and 
R3KT) at Time 2 were used as covariates in adjusted analysis of co-
variance (ANCOVA) models. All data analysis was conducted using 
SPSS version 25.64

3  |  RESULTS

3.1  |  Participant flow

Overall 500 individuals met eligibility criteria, and 337 individu-
als were randomized to the 2 arms (67% participation rate). Out 
of this group 158 attended the first workshop session in the se-
ries (47% attendance rate), and 136 completed the intervention 
workshop. By arm, of the 134 individuals recruited into the early 
arm, 59 attended the intervention workshop and 51 attended both 
workshops. Of the 203 individuals recruited into the late arm, 99 
attended the control and 78 attended the intervention workshop 
(see Figure 2). Chi-square and t tests indicated no significant dif-
ferences in baseline characteristics (gender, health status, age, 
religiosity, duration in United States, whether they had a rela-
tive or close friend who needed, received, or donated an organ 
and whether they had previously registered as an organ donor) 
between the 129 individuals who completed all assessments 
compared to the 29 individuals who attended one but not both 
workshop sessions (results not shown).

3.2  |  Participant characteristics

Most of the 158 participants (those attending at least the first 
workshop in each arm), were predominantly South Asian (83%), 
and born outside of the United States (76%). There were nearly 
equal numbers of men and women, and a wide age range (median 
age 47 years). A small minority (18%) were registered organ do-
nors. Overall, participants were highly religious (mean composite 
DUREL score of 23.1 out of 27). Participants in the early and late 
arms did not differ significantly on gender, racial background, re-
ligiosity, health status, or organ donation experience. However, 
early arm participants were younger (56% vs. 29% under 40 years 
old), had fewer foreign-born members (67% vs. 82%), and had 
shorter tenure in the United States (58% vs 25% in United States 
less than 20 years). (See Table 1; Peer Educator Characteristics are 
reported in Table S1.)
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3.3  |  Outcomes: Change in religious and biomedical 
knowledge of living donation

The impact of the intervention is demonstrated when individuals’ 
religious knowledge (IK-LOD) and biomedical knowledge (R3KT) 
postintervention scores are compared with preintervention scores. 
For religious knowledge, there was no significant difference in mean 
IK-LOD scores between the 2 arms at baseline (4.02 v 4.53, P = .065; 
Time 1). We analyzed intervention effect over Period 1 (Time 1 – 
Time 2) through a between-group t test comparison, which dem-
onstrated that the early arm (intervention-control sequence) had a 
significantly higher knowledge score as a result of the intervention 
compared to the late arm (control-intervention sequence) (7.11 v 
5.19, P < .05; Time 2). Knowledge gained by means of the interven-
tion was retained 2 weeks postintervention with IK-LOD scores in 
the early arm at Time 3 being significantly greater than at Time 1 
(7.09 v 4.02, P < .05). Additionally, there was significant increase in 
IK-LOD score postintervention in the late arm (5.19 v 7.13, P < .05, 
Time 2-Time 3). The impact of the intervention was then assessed 
by means of a within-subjects ANCOVA (Time), in which partici-
pants function as their own control, which further demonstrated 
intervention effectiveness in both the late and early arms (P = .000) 
(see Table 2). The observed Treatment Arm X Time (between sub-
jects X within subject) interaction was also observed in follow-up 
ANCOVAs that adjusted for potential confounders of differences in 
baseline IK-LOD scores, F1, 113 = 56.113, P = .000; age, acculturation, 

and ethnicity characteristics, F2, 192 = 13.257, P = .000; and having a 
close friend or a relative who needed, received, or donated an organ, 
F2, 222 = 42.693, P = .000.

For biomedical knowledge, at baseline there was no significant 
difference between the 2 arms in mean R3KT scores (4.52 vs 4.00, 
P=.273; Time 1). We analyzed intervention effect over Period 1 (Time 
1 – Time 2) through a between group t test, which demonstrated 
that the early arm (intervention-control sequence) had a significantly 
higher knowledge score as a result of the intervention compared to 
the late arm (control-intervention sequence) (7.65 v 4.90, P < .05; 
Time 2). Knowledge gained through the intervention was retained 2 
weeks post intervention with mean R3KT scores in the early arm at 
Time 3 being significantly greater than at Time 1. Additionally there 
was a significant increase in R3KT score postintervention in the late 
arm (4.90 v. 6.81, P < .05, Time 2-Time 3). The impact of the interven-
tion was further assessed by means of a within-subjects ANCOVA 
(Time), in which participants function as their own control, which 
further demonstrated intervention effectiveness in both the late and 
early arms (P = .000). After adjustment for potential confounders, 
including differences in baseline R3KT scores, age, acculturation, re-
ligious coping (positive and negative), donor designation status, and 
having a close friend or a relative who needed, received, or donated 
an organ, there remained a significant difference in religious knowl-
edge because of the intervention (ANCOVA Time × Arm, P < .05). 
(See Table 3.) The observed Treatment Arm X Time interaction was 
observed in follow-up ANCOVAs that adjusted for the potential 

F I G U R E  2   Participant flow diagram
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confounders of differences in baseline R3KT scores, F1, 106 = 36.106, 
P = .000; age and acculturation, F2, 182 = 9.779, P = .000; positive and 
negative religious coping scores, F2, 194 = 13.957, P = .000; and donor 
designation on one's will and having a close friend or a relative who 
needed, received, or donated an organ, F2, 202 = 16.763, P = .000.

4  |  DISCUSSION

In a randomized controlled crossover trial, we found that mosque-
based, religiously tailored, and ethically balanced education signifi-
cantly increases biomedical and religious knowledge about living 

TA B L E  1   Participant characteristics by study arm (n = 158)

Characteristics

Overall Early arm (N = 59) Late arm, (N = 99)

P valueNo. (%)

Socio-demographics

Sex (n = 152)

Female 83 (54.61) 34 (58.62) 49 (52.13) 0.435

Racial/ethnic background (n = 151) 0.653

South Asian 125 (82.78) 47 (81.03) 78 (83.87)

Other 26 (17.22) 11 (18.97) 15 (16.13)

Age, mean (range) (n = 151) 47 (18, 85) 0.000

18-30 years old 29 (19.21) 20 9

31-40 years old 30 (19.87) 12 18

41-50 years old 32 (21.19) 12 20

51-60 years old 23 (15.23) 9 14

61-70 years old 21 (13.91) 2 19

71-85 years old 6 (10.60) 2 14

Country of origin (n = 151) 0.042

United States 36 (23.84) 19 (32.76) 17 (18.28)

Other 115 (76.16) 39 (67.24) 76 (81.72)

Residency in the US (n = 117) <0.001

20 years or less 42 (35.90) 23 (57.50) 19 (24.68)

More than 20 years 75 (64.10) 17 (42.50) 58 (75.32)

Primary language (n = 151) 0.033

English 67 (44.37) 30 (51.72) 37 (39.78)

Urdu 61 (40.40) 16 (27.59) 45 (48.39)

Other 23 (15.23) 12 (20.69) 11 (11.83)

Religiosity

Positive religious coping, mean (range) (n = 145) 26.34 (7, 28) 26.07 (19, 28) 26.52 (7, 28) 0.383

Negative religious coping, mean (range) (n = 149) 6.47 (3, 12) 6.14 (3, 12) 6.67 (3, 12) 0.297

DUREL, mean (range) (n = 148) 23.14 (6, 27) 23.38 (16, 27) 22.98 (6, 27) 0.419

Organ donation experience

Organ donor registrant (n = 150)

Yes 27 (18.00) 11 16 0.746

Relative or close friend who needed, received, or 
donated an organ (n = 152)

Yes 43 (28.29) 18 (31.03) 25 (26.60) 0.555

Health (short form 1)

Very poor/poor 0 (0.00) 0 (0.00) 0 (0.00) 0.906

Fair 21 (13.82) 7 (11.86) 14 (15.05)

Good 46 (30.26) 17 (28.81) 29 (31.18)

Very good 47 (30.92) 19 (32.20) 28 (30.11)

Excellent 38 (25.00) 16 (27.12) 22 (23.66)

Abbreviation: DUREL, Duke University Religion Index.
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kidney donation among Muslim Americans. Prior research on this 
topic in mosques has been observational,14,28 and religion-based 
interventions focused on promoting donation have yielded uneven 
results.16,65 To our knowledge this is the first educational interven-
tion to successfully increase knowledge about living donation among 
Muslims in the “west.”

Our intervention increased religious knowledge on living dona-
tion even after accounting for participant baseline knowledge and 
characteristics such as age, acculturation, and having a close friend 
or a relative who needed, received, or donated an organ. Importantly, 
that knowledge was retained; participants had significantly higher 
religious knowledge scores at follow-up. Prior work has noted that 

TA B L E  2   Change in Islamic knowledge (IK-LOD)a over the intervention period

Intervention period (2 weeks)

Within-subjects 
differenceTime 1 (baseline)

Time 2 (postintervention; 
preintervention)

Time 3 (postcontrol, 
postintervention)

Early arm

Mean (SD) 4.02 (1.95) 7.11 (0.99) 7.09 (1.07)

Sample size 46

Late arm

Mean (SD) 4.53 (2.48) 5.19 (2.09) 7.16 (1.39)

Sample size 70

Treatment effect

Sample size 116

Between group t test comparison P = .065 P = .000* P = .304

ANCOVA Time 0.000*

ANCOVA Time x Arm 0.000*

Note: Paired t tests:
Early arm: T1-T2: t45 = −9.9, P = .000; T2-T3: t45 = 0.14, P = .888; T1-T3: t45 = −10.55, P = .000.
Late arm: T1-T2: t69 = −2.7, P = .008; T2-T3: t69 = −8.34, P = .000; T1-T3: t69 = −7.95, P = .000.
aCronbach's α IK-LOD: 0.728. 
*Significant at level of P < .05. 

TA B L E  3   Change in biomedical knowledge (R3KT)a over the intervention period

Intervention period (2 weeks)

Within-subjects 
differenceTime 1 (baseline)

Time 2 (postintervention, 
preintervention)

Time 3 (postcontrol, 
postintervention)

Early arm

Mean (SD) 4.52 (2.41) 7.65 (1.65) 7.35 (1.54)

Sample size 46

Late arm

Mean (SD) 4.00 (2.46) 4.90 (2.28) 6.81 (1.82)

Sample size 63

Treatment effect

Sample size 109

Between group t test comparison P = .273 P = .015* P = .274

ANCOVA Time 0.000*

ANCOVA Time x Arm 0.000*

Note: Paired t tests:
Early Arm: T1-T2: t45 =−8.21, P = .000; T2-T3: t45 =1.66, P = .104; T1-T3: t45 = −7.32, P = .000.
Late Arm: T1-T2: t62 = −3.34, P = .001; T2-T3: t62 = −6.90, P = .000; T1-T3: t62 = −8.39, P = .000.
aCronbach's α R3KT: 0.682. 
*Significant at level of P < .05. 
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for Muslims a lack of awareness of religious views on living donation 
fuels uncertainty,24,55 and religious education on permissive rulings 
has not been successful in changing attitudes.65 We presented eth-
ically balanced religious views seeking to educate rather than per-
suade. Our work suggests that a balanced presentation may enable 
individuals to better assimilate information that can be challenging 
to their prior beliefs.66 Moreover, given the plurality of views within 
the Islamic tradition on the matter such an approach may be more 
ethical and prudent.45

Our intervention also improved participant biomedical knowl-
edge.67 Most educational interventions on living organ donation 
have focused on African Americans and Hispanics, our work inno-
vates by adding data on Muslim Americans to this body of knowl-
edge.63 Muslim Americans, like other minority communities, are at 
higher risk for end-stage renal disease (ESRD) and are underrepre-
sented among living kidney donors.3 Yet, there are a dearth of inter-
ventions in community settings. Many interventions have focused 
on educating individuals with chronic kidney disease (CKD) and 
their families about living kidney donation.54,68-70 Other campaigns 
have focused on educating the general public. Our work is targeted 
and provides information on the need for living donors as well as a 
balanced presentation of the benefits and potential harms of living 
donation. Research shows that greater awareness of societal and 
community need for organs is associated with more positive atti-
tudes toward organ donation.19,25 Moreover, the lack of awareness 
about the types of, and procedures associated with, donation can 
fuel hesitancy.71,72 Our success in increasing knowledge may fore-
cast improved organ donation attitudes..

Our design had several strengths. The randomized design al-
lowed for controlling unmeasured confounders between study 
arms and thus added rigor to findings. Additionally the project built 
community capacity for similar educational programs. We trained 
and employed peer educators, involved religious leaders in deliver-
ing key lectures, and convened a multisectoral community advisory 
board to direct outreach and dissemination efforts. The benefits 
of such capacity building includes minimizing community depen-
dency on outside experts, generating a sense of ownership over 
the health attitudes and behaviors of the community, and fostering 
continued health education within community institutions once re-
search ends. In this way sustainability of our program may be fos-
tered, and to this end we produced a replication guide to promote 
implementation with fidelity to the ethically balanced curriculum. 
Relatedly, involving mosque leadership legitimizes both health re-
search and educational endeavors and locating workshops within 
mosques signals to community members that mosques and mosque 
leaders are available to discuss ethically important, yet controver-
sial, topics. Further, mosque leadership may be able to better edu-
cate all mosque members because Muslims often rely on religious 
leaders to provide guidance on bioethical issues such as organ 
donation and end-of-life care.73 Scholars have critiqued allowing 
organ donation programs in mosques arguing that they present bi-
ased, pro-donation information.74 Our workshops addressed this 
trust issue by discussing religious views for and against, as well as 

benefits and risks to, organ donation thus preparing attendees to 
make informed choices.

Study findings should be interpreted in light of several limita-
tions. First, although we sought a representative sample of Muslims 
from metropolitan areas, our findings might not be generalizable to 
US Muslims overall as our sample was majority South Asian yet only 
28% of the US Muslim population is of South Asian background.1 
Future work should assess effectiveness in a more racially/ethni-
cally diverse sample. Relatedly, though 43% of US Muslims report 
attending mosque at least weekly, recruitment through mosques se-
lected for a highly religious cross-section of community.75 Because 
the intervention targeted improvements in religious knowledge, less 
religious segments of the community may have different knowledge 
gains. We hypothesize less religious Muslims would have greater re-
ligious knowledge gain; however, this must be explored empirically.

The use of biomedical (procedural and contextual) and Islamic 
knowledge regarding living donation as primary outcomes might 
also be considered limitations in that organ donation intention and/
or actions were not obtained. Although there remains a gap between 
knowledge and action in both theory and practice, increasing such 
knowledge has been shown to enhance self-efficacy for engaging in 
target behaviors.44 Moreover, our targeted action was informed de-
cision-making. We viewed asking participants to make a living organ 
donation commitment at the time of the study as being hypothet-
ical and artificial given that such decisions are often made within 
close-knit social circles and based on urgent need. Nonetheless, fu-
ture studies should assess how knowledge gains associate with per-
ceptions of self-efficacy, preparedness, and donation decisions. We 
recognize that future donation decisions might be less well informed 
because of poor knowledge retention. The peer educator-led group 
discussions were designed to aid such retention,34 yet without lon-
ger-term follow-up we cannot know whether that knowledge was re-
tained or used in making informed donation decisions in the future. 
All in all, we call for more research linking organ donation knowledge 
improvements to behavioral intention change and subsequently to 
organ donation in the Muslim community.

Our successful study can serve as a model worthy of replication. 
The curriculum can easily be used in non-mosque settings such as 
cultural, civic, or educational centers and could be used to educate 
Muslims in the United Kingdom, Canada, or other diasporic com-
munities with robust living organ donation programs based on in-
formed choice. Our project focused on increasing knowledge within 
the Muslim community, yet future iterations could focus more spe-
cifically on Muslims connected to someone with ESRD. This could 
entail referrals from dialysis units and transplant centers or commu-
nity-based recruitment where having a close friend or a relative with 
ESRD is part of the eligibility criteria. Adapting the curriculum for 
use in Muslim-majority nations must be done cautiously as the legal 
and biomedical context of donation may differ significantly from the 
American one. A more significant challenge to sustainability, scal-
ability, and implementation is the resource-intensive nature of our 
mosque-based program. Despite their success, the in-person work-
shops were time and resource intensive. Many potential participants 
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reported lack of time as a barrier to participation, and many who 
signed up did not complete the 2 sessions. In addition, staff spent sig-
nificant time and resources to identify lecturers, recruit participants, 
and train peer educators. Some of these concerns may be addressed 
by moving to an online, self-paced format and future research should 
compare the acceptability, efficacy, and cost of such with in-person 
workshops. It is also important to recognize that the effect of the 
speakers on our observed results is unknown. Presenters’ speaking 
style and expertise may have played an important role in the effec-
tiveness of our educational program though unmeasured.34 Given 
the human and health system costs of dialysis compared to living 
donor transplant, payors and transplant centers may find subsidizing 
community-based and online programs to be valuable.

76,77 Finally, our curricular approach may be broadly applicable. 
There are other communities that hold plural views on the question 
of organ donation, and indeed there are many ethical justifications for 
and against donating one's organs while living. As such, other commu-
nities may take our lead by constructing educational programs to en-
sure donation decisions are based on biomedical facts and not myths 
and based on well-informed religious and ethical arguments.

In conclusion, racial and ethnic minorities are at a higher risk for 
ESRD and are underrepresented among living donors. Programs to 
educate communities about donation should be ethically balanced, 
culturally tailored, and rigorously designed. Our educational inter-
vention successfully increased both biomedical and religious knowl-
edge about living kidney donation for participants in large, diverse 
urban mosques. In so doing the program supported informed dona-
tion decisions among Muslim Americans.
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