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Abstract

It is unknown how providing prospective living donors with information about APOL1,

including the benefits and drawbacks of testing, influences their desire for testing. In

this study, we surveyed 102 participants with self-reported African ancestry and posi-

tive family history of kidney disease, recruited from our nephrology waiting room.We

assessed views on APOL1 testing before and after presentation of a set of potential

benefits and drawbacks of testing and quantified the self-reported level of influence

individual benefits and drawbacks had on participants’ desire for testing in the pro-

posed context of living donation. The majority of participants (92%) were aware of

organ donation and more than half (56%) had considered living donation. And though

we foundno significant change in response followingpresentationof thepotential ben-

efits and the drawbacks of APOL1 testing by study end significance, across all partici-

pants, “becoming aware of the potential risk of kidney disease among your immediate

family” was the benefit with the highest mean influence (3.3±1.4), while the drawback

with the highest mean influence (2.9±1.5) was “some transplant centers may not allow

you todonate to a lovedone”. This studyprovides insights into thepriorities of prospec-

tive living donors and suggests concern for how the information affects family mem-

bers may strongly influence desires for testing. It also highlights the need for greater

community engagement to gain a deeper understanding of the priorities that influence

decisionmaking on APOL1 testing.
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1 INTRODUCTION

Among individuals of west sub-Saharan ancestry, those with

Apolipoprotein L1 (APOL1) high-risk genotypes (i.e., two copies of

G1 and/orG2 alleles) are at increased risk of kidney disease and kidney

© 2021 JohnWiley & Sons A/S. Published by JohnWiley & Sons Ltd.

failure.1,2 Deceased donor kidney transplant outcomes appear to

be worse for organs with two risk alleles, independent of recipient

genotype.3–5 Living donor nephrectomy in individuals with APOL1

high-risk genotypes is associatedwith an increased incidence of kidney

failure.6,7 These data raise questions about the need to incorporate
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APOL1 testing in the evaluation of prospective living kidney donors.8

The American Society of Transplantation assembled a panel of experts

who recommended all potential living donors be informed of the risks

associated with APOL1 high-risk genotypes and of the availability of

genetic testing.9 As a result, some transplant centers offer APOL1

testing to living donors deemed at-risk for APOL1-mediated kidney

disease.10 Implementation of APOL1 testing vary considerably across

sites with some centers offering no formal consent procedures or

pre-test education prior to APOL1 testing. The variation raises ethical

concerns about inadequate consent procedures for prospective living

donors who are offered genetic testing.8,9,11

Molecular testing, including APOL1 sequencing, has only recently

become more accessible for use in the clinical setting.12–14 Therefore,

wedonot yet knowtheburdenofAPOL1 risk alleles amongprospective

living donors. Although there is a strong association between APOL1

and kidney disease, only 13% of Black kidney disease patients in the

United States are estimated to have a APOL1 high-risk genotype.15 In

addition, the lifetime risk for developing kidney disease among indi-

viduals with two risk alleles is estimated to only be 10%.16 The low

prevalence suggests it follows a two-hit model, where a secondary fac-

tor, such as environmental or genomicmodifiers, is required to develop

kidney disease. However, we still have a limited appreciation of factors

that can act as a “second-hit”, and it is unclear whether the hyperfiltra-

tion that follows donor-nephrectomy constitutes as a “second-hit” for

the disease.

Despite the low prevalence of APOL1-mediated kidney disease, and

unanswered questions about the implications of broad implementa-

tion of APOL1 testing, some transplant centers prohibit at least some

individuals with two risk alleles from donating a kidney.10 Importantly,

medical conditions that often preclude donation, like hypertension and

diabetes, probably have a higher prevalence among potential Black

donors thanAPOL1-mediated kidney disease. Thus, excluding prospec-

tive donors with a high-risk genotype has led to concerns that APOL1

testing creates an additional barrier to living donation, and foster per-

ceptions of bias, for Black patients10,17,18 that may ultimately exacer-

bate existing health inequities19,20 experienced in Black communities.

However, an individual’s APOL1 status may offer valuable prognostic

information for prospective living donors. For example, prospective liv-

ing donors are routinely screened for diabetes, which is widely seen

as a contraindication for kidney donation at most, if not all, transplant

centers.18 One study found that impaired fasting glucose was associ-

atedwith a 3-fold higher risk for developing kidney disease among indi-

viduals considered otherwise suitable candidates for donation.7 Using

a similar estimate model, having two APOL1 risk alleles was associated

with a 5-fold higher risk for kidney disease.

Beyond the potential prognostic value of knowing living donors’

APOL1 genotype, there is a growing desire for individuals from Black

communities to know about their risk for APOL1-mediated kidney

disease.21–25 What remains unclear, however, is whether knowing

more about APOL1, including the potential benefits and drawbacks

associated with APOL1 testing, influence interest in testing among

prospective living donors. In this study, we assessed views on APOL1

testing in the context of living kidney donation among individuals

recruited from a nephrology clinic waiting room, before and after pre-

senting them with APOL1 related education, including the potential

benefits (e.g., knowledge of personal risk, etc.) and drawbacks (e.g.,

financial risk, etc.) of testing.

2 METHODS

The studywas approved by Columbia University’s Institutional Review

Board (IRB-AAAR9915). The survey instrument was iteratively devel-

oped. The final version was administered electronically using the sur-

vey management software Qualtrics (Provo, UT, USA) between Octo-

ber 2018 and June 2019. Prospective participants were in the wait-

ing room accompanying an adult patient who self-identified as Black or

AfricanAmerican at registration, andwhowas scheduled for a nephrol-

ogy follow-up visit or a kidney transplant evaluation. Eligible partici-

pants were at least 18 years of age, able to speak and read in English,

had a positive family history of kidney disease but did not have kidney

disease themselves, and self-reported having African ancestry.

Individuals deemed eligible who expressed interest in participating

in the studyused an iPad to view the survey,whichwasdisplayedon the

Qualtrics platform. The iPad was password protected to ensure confi-

dentiality. Participants were not asked to provide any identifying infor-

mation such as their name, date of birth, home address, phone number,

or email. Only members of Columbia University’s research team had

access to the password.

2.1 Survey instrument

Before the start of the study, the survey (Appendix A) went through

two revisions between July 2018 and September 2018, incorporat-

ing feedback offered by the core study team, which was made up

of nephrologists, ethicists and living donor coordinators. The instru-

ment’s contents were written at a 5th-grade reading level with a final

Flesch Kincaid Grade level of 5.6. The survey included demographic

questions, as well as questions on prior experiences with genetic test-

ing, awareness of living kidney donation and if they had considered

being a living donor. The survey also included a free text question ask-

ing participants how theywere related to the individual they accompa-

nied.

2.2 Baseline assessment

Ashort paragraph that introducedbasic background information about

APOL1 was developed for this study. This brief section included a sim-

ple description of DNA, genes, genetic inheritance, the APOL1 gene,

APOL1-mediated risk for kidney disease, and the value of living kidney

donation in the management of kidney failure. To determine baseline

views on APOL1 testing, participants were asked if they would want

APOL1 testing as a potential or hypothetical, living donor and how the

presented background information influenced their views on testing.
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2.3 Educational intervention

Next, participants were provided with educational information on

the potential benefits and drawbacks of APOL1 testing. These items

were derived from previously published findings and themes relat-

ing to views on APOL1 testing identified in participants from Black

and African American communities (Table S1 in the Supplementary

Appendix).21,23–26 To minimize the influence of the order in which the

benefits and drawbacks were presented, we randomized participants

into two groups. The randomization was generated by Qualtrics. Indi-

viduals in group A were first shown the potential benefits of APOL1

testing followed by the potential drawbacks, while those in group B

were presented the drawbacks of testing before the benefits. The par-

ticipants initial response about APOL1 testing was used as the con-

trol, a common study design in the initial development phase of a new

exploratory intervention. Using five-point Likert-type items (1-None to

5-Extremely), participants were then asked to rate the level of influ-

ence each associated benefit (e.g., knowledge of personal risk) and

drawback (e.g., financial risk) had on their desire for APOL1 testing.

Immediately after each section, participants were asked if their views

on APOL1 testing changed from their original response, in light of the

new information. In addition, they were asked to rate to what extent

eachof thepresentedbenefits anddrawbacks influenced their decision

on testing.

2.4 Statistical analysis

Descriptive statistics are presented as frequencies and percentages

for categorical variables and means and standard deviations (SD) for

continuous variables. Chi-squared, Fisher’s exact, and two-sample t-

tests were used to compare demographics, attitudes, and experiences

between survey order groups A and B, and between those who were

and were not previously aware of genetic testing. As is the case in pre-

post design, participants’ baseline response was used as the control.

Pre- and post-intervention comparisons were made using McNemar’s

test to evaluate potential changes between baseline and presenta-

tion of benefits, between baseline and presentation of drawbacks, and

between baseline and end of survey. To examine the reported level of

influence of eachbenefit or drawbackonparticipants’ desire forAPOL1

testing, the Likert-type item responsesweremapped to numeric values

ranging from1 (no influence) to5 (extremely influential). Themean (SD)

level of response was presented per question as well as each individ-

ual’s mean level of response to all benefits or all drawbacks. Responses

were compared between participants who, at the end of the survey,

indicated they would want APOL1 testing and those who would not.

Comparisonsbetweenparticipantswhowanted testingornot, andpar-

ticipants who changed their initial responses or not, were made using

theWilcoxon rank-sum test.

All analyses were performed using Stata version 15.1 (StataCorp,

College Station, TX, USA).We considered P values< .05 as statistically

significant.

F IGURE 1 Study enrollment flowchart

3 RESULTS

Information about the recruitment of study participants is presented

in Figure 1. In total, 147 individuals were approached for this study.

Thirty-six (24%) individuals declined to participate, citing lack of inter-

est. Seven individuals were deemed ineligible: six individuals with kid-

ney disease who would not be able to serve as a living kidney donor,

even in a hypothetical scenario, and one individual who denied hav-

ing African ancestry. Of the 104 individuals who agreed to participate,

two participants were unable to complete the survey. Analyses were

performed on data from the final cohort of 102 participants who com-

pleted the survey.

Overall, the two randomized participant groups (A; B) did not have

any statistically significant differences in demographics, attitudes and

experiences, or desires for APOL1 testing at each assessment point in

the survey (see Tables 1 and 2)

3.1 Demographics, baseline attitudes and
experiences, and initial views about APOL1 testing

The mean age was 46±14 years and approximately two-thirds of

participants were female (69%). Eligible participants reported having

African ancestry; the majority self-identified as Black/African Ameri-

can (77%), 9% identified as West Indies/Caribbean, and the remaining

14% either did not answer or selected “mixed” or “Other”. In addition,

24% of the cohort also reported being of Hispanic/Latino ethnicity.

Sixty-five (64%) individuals reported being born in the United States.

Level of education varied widely, with nearly a third of participants

(n = 29, 28%) reporting high school or less as their highest level of
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TABLE 1 Baseline characteristics

Survey order

Has heard of genetic testing before

this study

Characteristics

All

participants

A

benefits

presented first

B

drawbacks

presented first

p-value, test
statistic (df) Yes No

p-value, test
statistic (df)

n (col %) ormean (± SD)

No. of participants 102 55 47 – 72 30 –

Age (years) 46 (± 14) 45 (± 15) 47 (± 13) P= .434,

t= -.79 (99)

48 (± 14) 42 (± 14) P= .0969,

t= -1.68 (99)

Gender P= .591,

x2 = .29 (1)

P= .817

Male 32 (31%) 16 (29%) 16 (34%) – 22 (31%) 10 (33%) –

Female 70 (69%) 39 (71%) 31 (66%) 50 (69%) 20 (67%)

Race P= .532 P= .412

Black/African American 79 (77%) 45 (82%) 34 (72%) – 58 (81%) 21 (70%) –

West Indies/Caribbean 9 (9%) 4 (7%) 5 (11%) 6 (8%) 3 (10%)

Mixed/other/no response 14 (14%) 6 (11%) 8 (17%) 8 (11%) 6 (20%)

Ethnicity P= .648 P= .320

Hispanic 24 (24%) 14 (25%) 10 (21%) – 15 (21%) 9 (30%) –

Non-Hispanic 78 (76%) 41 (75%) 37 (79%) 57 (79%) 21 (70%)

Place of birth P= .733 P= .027

United States 65 (64%) 36 (65%) 29 (62%) – 48 (67%) 17 (57%) –

West Indies/Caribbean 31 (30%) 17 (31%) 14 (30%) 23 (32%) 8 (27%)

Africa 5 (5%) 2 (4%) 3 (6%) 1 (1%) 4 (13%)

Other 1 (1%) 0 (0%) 1 (2%) 0 (0%) 1 (3%)

Relationship to the individual they accompanied P= .964 P= .805

First degree (parent/child/sibling) 56 (55%) 31 (56%) 25 (53%) – 41 (57%) 15 (50%) –

Spouse 25 (25%) 13 (24%) 12 (26%) 17 (24%) 8 (27%)

Other/no response 21 (21%) 11 (20%) 10 (21%) 14 (19%) 7 (23%)

Highest level of education completed P= .730 P= .279

High school/GED or less 29 (28%) 15 (27%) 14 (30%) – 16 (22%) 13 (43%) –

Technical/associate degree 10 (10%) 6 (11%) 4 (9%) 8 (11%) 2 (7%)

Some college 28 (27%) 16 (29%) 12 (26%) 22 (31%) 6 (20%)

Bachelor’s degree 23 (23%) 10 (18%) 13 (28%) 16 (22%) 7 (23%)

Master’s degree or Doctorate 12 (12%) 8 (15%) 4 (9%) 10 (14%) 2 (7%)

Current health insurance P= .911 P= .048

Private 45 (44) 26 (47%) 19 (40%) – 37 (51%) 8 (27%) –

Public 32 (31) 16 (29%) 16 (34%) 17 (24%) 15 (50%)

Both 12 (12) 6 (11%) 6 (13%) 8 (11%) 4 (13%)

Other/unknown/unsure/no

response

12 (13) 7 (13%) 6 (13%) 10 (14%) 3 (10%)

Currently employed P= .306,

x2 = 1.05 (1)

P= .375

Yes 64 (63) 37 (67%) 27 (57%) – 43 (60%) 21 (70%) –

Attitudes and experiences prior to survey

Considers themselves generally healthy P= .921 P= .334

Yes 85 (83%) 45 (82%) 40 (85%) – 58 (81%) 27 (90%) –

No 11 (11%) 6 (11%) 5 (11%) 8 (11%) 3 (10%)

Unsure 6 (6%) 4 (7%) 2 (4%) 6 (8%) 0 (0%)

(Continues)
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TABLE 1 (Continued)

Survey order Has heard of genetic testing before

this study

Characteristics All

participants

A

benefits

presented first

B

drawbacks

presented first

p-value, test
statistic (df)

Yes No p-value, test
statistic (df)

n (col %) ormean (± SD)

No. of participants 102 55 47 – 72 30 –

Trusts the healthcare system to do the right thing P= .919 P= .270

Disagree or neither agree/disagree 11 (11%) 6 (11%) 5 (11%) – 10 (14%) 1 (3%) –

Somewhat agree 48 (47%) 27 (49%) 21 (45%) 34 (47%) 14 (47%)

Strongly agree 43 (42%) 22 (40%) 21 (45%) 28 (39%) 15 (50%)

Has heard of organ donation P= .723 P= .690

Yes 94 (92%) 50 (91%) 44 (94%) – 67 (93%) 27 (90%) –

Has considered organ donation (n= 94) P= .523,

x2 = .41 (1)

P= .625

Yes 65 (69%) 36 (72%) 29 (66%) – 45 (67%) 20 (74% –

Has considered becoming a living kidney donor (n= 94) P= .936 P= .494

Yes 53 (56%) 28 (56%) 25 (57%) – 36 (54%) 17 (63%) –

Registered organ donor (n= 94) P= .722 P= .497

Yes 37 (39%) 20 (40%) 17 (39%) – 27 (40%) 10 (37%) –

No 53 (56%) 27 (54%) 26 (59%) 36 (54%) 17 (63%)

DoNot Know/Not Sure 4 (4%) 3 (6%) 1 (2%) 4 (6%) 0 (0%)

Has heard of genetic testing P= .343,

x2 = .90 (1)

–

Yes 72 (71%) 41 (75%) 31 (66%) – – – –

Has considered or been approached for genetic testing (n= 72) P= .906,

x2 = .01 (1)

–

Yes 25 (35%) 14 (34%) 11 (35%) – – – –

Has participated in genetic testing through a healthcare provider (n= 72) P= 1.000 –

Yes 16 (22%) 9 (22%) 7 (23%) – – – –

Has participated in genetic testing through a commercial service (n= 72) P= .227 –

Yes 6 (8%) 5 (12%) 1 (3%) – – – –

education. More than half of participants (55%) had both an affected

first-degree relative with kidney disease.

Forty-three participants (42%) strongly agreed that they “trust

the healthcare system to do the right thing”, 47% somewhat agreed,

while only 11% either disagreed or neither agreed or disagreed. The

majority of participants (n = 94, 92%) were aware of organ dona-

tion prior to their participation in this study. Among them, 53 indi-

viduals (56%) had considered becoming a living kidney donor them-

selves and 37 (39%) reported having registered as organ donors. A

majority of participants (n = 72, 71%) were also aware of genetic test-

ing in general. Among them, 35% had considered or been previously

approached for genetic testing, including 22% who reported under-

going genetic testing through a healthcare provider, and 8% who had

undergone genetic testing through a third-party commercial service

(e.g., Ancestry.com, 23andMe). Those who had heard of genetic test-

ing were more likely to have private insurance (51% vs. 27%, Fisher’s

exact test P = .048) and to be born in the United States (67% vs.

57%, P = .027) compared to those who had not heard of genetic

testing.

Following a brief paragraph about APOL1, 61 (60%) participants

responded they would want APOL1 testing if they were considering

kidney donation, while 41 (40%) indicated they would not want test-

ing. Among participants aware of genetic testing prior to the sur-

vey (n = 72), the basic information about APOL1 either made them

more likely to want testing (50%) or did not change their views

(49%), except for one participant who reported the information made

them less likely to want testing. Responses were significantly differ-

ent among those who had not heard of genetic testing (n = 30), with

17% reporting that the information aboutAPOL1made them less likely

to want testing, while only 1% of those who had previously heard
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TABLE 2 Views about APOL1 testing among participants who had heard of genetic testing prior to enrollment

Survey order

Has heard of genetic testing before

this study

Characteristic

All

participants

A

Benefits

presented first

B

Drawbacks

presented first

P-value, test
statistic (df) Yes No

P-value, test
statistic (df)

n (col%)

No. of participants 102 55 47 – 72 30 –

Desire for APOL1 testing prior to living kidney donation

Initial response P= .393,

x2 = .73 (1)

P= .386

Yes 61 (60%) 35 (64%) 26 (55%) 41 (57%) 20 (67%)

Howhas the basic information aboutAPOL1 provided affected your views onAPOL1
testing as a living kidney donor?

P= .451 P= .018

Less likely to want genetic

testing for APOL1
6 (6%) 3 (5%) 3 (6%) – 1 (1%) 5 (17%) –

No change on desire to get

genetic testing

46 (45%) 22 (40%) 24 (51%) – 35 (49%) 11 (37%) –

More likely to want genetic

testing for APOL1
50 (49%) 30 (55%) 20 (43%) – 36 (50%) 14 (47%) –

Response after presentation of benefits P= .135,

x2 = 2.23 (1)

P= .979,

x2 = .001 (1)

Yes 58 (57%) 35 (64%) 23 (49%) 41 (57%) 17 (57%)

Response after presentation of drawbacks P= .101,

x2 = 2.69 (1)

P= .210,

x2 = 1.57 (1)

Yes 48 (47%) 30 (55%) 18 (38%) 31 (43%) 17 (57%)

Response after presentation of benefits and drawbacks

(i.e., Final response)

P= .572,

x2 = .32 (1)

P= .539,

x2 = .38 (1)

Yes 53 (52%) 30 (55%) 23 (49%) 36 (50%) 17 (57%)

Changed their response by the end of the survey P= .965,

x2 = .002 (1)

P= .632

Yes 28 (27%) 15 (27%) 13 (28%) 21 (29%) 7 (23%)

of genetic testing were less likely to want testing (Fisher’s exact test

P= .018).

3.2 Views about APOL1 testing following
presentation of the potential benefits and drawbacks

After presentation of the complete educational intervention, only

53 (52%) participants responded that they would want testing (see

Table 3 and Table S2 in the Supplementary Results). In total, 28 partici-

pants (27%) changed their initial response. Among them,most changed

their position indicating they no longer wanted testing (n = 18/28,

64%). Participants who changed their response were younger com-

pared to those who did not (two-sample T test, P = .006). While

the change in response following presentation of the drawbacks of

APOL1 test was statistically significant (McNemar’s test, P = .0124),

there was no significant change after presentation of the benefits

(P = .5637) and no significant net change from the beginning of the

survey to the end after considering both benefits and drawbacks

(P= .1306).

3.3 Specific considerations influencing attitudes
toward APOL1 testing

The mean individual level of responses across all benefits of testing

was 3.1±1.3 and 2.7±1.2 across all drawbacks of testing (see Table 4).

Participants who indicated a desire for APOL1 testing by the end

of the survey reported higher levels of influence across all benefits

(3.7±1.0) and across all drawbacks (3.0±1.1) compared to those who

responded that they would not want testing (benefits: 2.4±1.2 and

drawbacks: 2.4±1.3). These findings were significant for most factors

when comparing the level of influence for each risk. Across all partici-

pants, “becoming aware of the potential risk of kidney disease among

your immediate family” was the benefit with the highest mean influ-

ence (3.3±1.4), while “some transplant centers may not allow you to
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TABLE 3 Demographics and experiences with living donation and genetic testing among participants who changed their initial response about
APOL1 testing by study end

Changed response from beginning to end

Characteristic All participants Yes No P-value, test statistic (df)

n (col %) ormean (± SD)

No. of participants 102 28 74 –

Age (years) 46± 14 40 (± 13) 48 (± 14) P= .006, t= 2.79 (99)

Gender P= .289, x2 = 1.12 (1)

Male 32 (31%) 11 (39%) 21 (28%) –

Female 70 (69%) 17 (61%) 53 (72%)

Race P= .391

Black/African American 79 (77%) 20 (71%) 59 (80%) –

West Indies/Caribbean 9 (9%) 4 (14%) 5 (7%)

Mixed/other/missing 14 (14%) 4 (14%) 10 (14%)

Ethnicity P= .115

Hispanic 24 (24%) 10 (36%) 14 (19%) –

Non-Hispanic 78 (76%) 18 (64%) 60 (81%)

Place of birth P= .112

United States 65 (64%) 20 (71%) 45 (61%) –

West Indies/Caribbean 31 (30%) 5 (18%) 26 (35%)

Africa 5 (5%) 3 (11%) 2 (3%)

Other 1 (1%) 0 (0%) 1 (1%)

Relationship to the individual with kidney disease P= .457

First degree (parent/child/sibling) 56 (55%) 14 (50%) 42 (57%) –

Spouse 25 (25%) 6 (21%) 19 (26%)

Other/Missing 21 (21%) 8 (29%) 13 (18%)

Highest level of education completed P= .258

High school/GED or less 29 (28%) 7 (25%) 22 (30%) –

Technical/associate degree 10 (10%) 4 (14%) 6 (8%)

Some college 28 (27%) 5 (18%) 23 (31%)

Bachelor’s degree 23 (23%) 6 (21%) 17 (23%)

Master’s degree or doctorate 12 (12%) 6 (21%) 6 (8%)

Current health insurance P= .481

Private 45 (44) 13 (46%) 32 (43%) –

Public 32 (31) 10 (36%) 22 (30%)

Both 12 (12) 1 (4%) 11 (15%)

Other/unknown/unsure/missing 12 (13) 4 (14%) 9 (12%)

Attitudes and experiences prior to survey

Considers themselves generally healthy P= .443

Yes 85 (83%) 25 (89%) 60 (81%) –

No 11 (11%) 1 (4%) 10 (14%)

Unsure 6 (6%) 2 (7%) 4 (5%)

Trusts the healthcare system to do the right thing P= .203

Disagree or Neither

Agree/Disagree

11 (11%) 4 (14%) 7 (9%) –

Somewhat agree 48 (47%) 16 (57%) 32 (43%)

Strongly agree 43 (42%) 8 (29%) 35 (47%)

(Continues)
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TABLE 3 (Continued)

Changed response from beginning to end

Characteristic All participants Yes No P-value, test statistic (df)

n (col %) ormean (± SD)

No. of participants 102 28 74 –

Has heard of organ donation P= .681

Yes 94 (92%) 25 (89%) 69 (93%)

Has considered organ donation (n= 94) P= 1.000

Yes 65 (69%) 10 (40%) 27 (39%)

Has considered becoming a living kidney donor (n= 94) P= .481

Yes 53 (56%) 16 (64%) 37 (54%)

RegisteredOrganDonor (n= 94) P= 1.000

Yes 37 (39%) 10 (40%) 27 (39%) –

No 53 (56%) 14 (56%) 39 (57%)

DoNot Know/Not Sure 4 (4%) 1 (4%) 3 (4%)

Has heard of genetic testing P= .632

Yes 72 (71%) 21 (75%) 51 (69%) –

Has considered or been approached for genetic testing (n= 72) P= .280

Yes 25 (35%) 5 (24%) 20 (39%) –

Has participated in genetic testing through a healthcare provider (n= 72) P= .365

Yes 16 (22%) 3 (14%) 13 (25%) –

Has participated in genetic testing through a commercial service (n= 72) P= .664

Yes 6 (8%) 1 (5%) 5 (10%) –

donate to a loved one” was the drawback with the highest mean influ-

ence (2.9±1.5). Overall, there was no significant difference in reported

levels of influence of both the benefits and drawbacks between those

who changed their response by the end of the survey and those who

did not (P= .635 and .619, respectively).

4 DISCUSSION

In this study, we examined how providingwritten education influenced

views on APOL1 testing among potential, or hypothetical living kid-

ney donors with a positive family history of kidney disease and self-

reported African ancestry. We also asked participants to rate the level

of influence each of the presented benefits and drawbacks had on their

desire for APOL1 testing.

The majority of participants were aware of organ donation, with

more than half having considered living donation, and more than two-

thirds of participants were familiar with genetic testing prior to enroll-

ment. At the start of our study, more than half of participants were

interested in APOL1 testing. However, there was no significant change

in response following presentation of the potential benefits and the

drawbacks ofAPOL1 testing by study end.Overall, there did not appear

to be meaningful associations between interest in APOL1 testing and

participants’ educational level, awareness of living organ donation,

prior experience with genetic testing, level of trust in the healthcare

system, and the order in which the benefits and drawbacks of APOL1

testing were presented to them.

Genetic testing is historically underutilized by minority popula-

tions, reflecting inequities in health-care access and concerns about

its applications.27,28 Efforts to operationalize APOL1 testing directly

impacts individuals fromBlack communities, who have endured abuses

done to them in the name of research and medicine.29,30 Therefore,

it is paramount that transplant centers that offer APOL1 testing to

their prospective living donors canensure their informed consent.31–33

And, because clinicians often lack the time and resources to pro-

vide comprehensive pre-test counseling,13 there is a need for novel

ways of delivering the requisite information in order to promote

shared decision-making between prospective living donors and their

providers.11,34

Similar to prior community-based studies, including one which

asked participants hypothetical questions about APOL1 testing in

transplantation,22 we also found broad general interest for APOL1

testing among our participants.21,24,25 And, like other studies, partic-

ipants in our cohort also had varying levels of trust in the health-

care system.35–38 Studies on attitudes toward genetic testing among

African Americans have shown that the perceived benefits of know-

ing the genetic results outweigh higher levels of mistrust and con-

tributes to greater interest in genetic testing.39–41 However, assess-

ing the personal benefits of APOL1 testing is complex. It relies on an

appreciation of seemingly counterintuitive degrees of risk associated
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TABLE 4 Specific considerations influencing views toward APOL1 testing

Final response-wouldwant genetic testing

forAPOL1 before kidney donation Changed response from beginning to end

Level of influence of each

presented benefit/drawback

All

Participants Yes No

P-value, test
statistic Yes No

P-value, test
statistic

mean (± SD) on a scale of 1–5 (none to extremely)

No. of participants 102 53 49 – 28 74 –

Benefits

Becoming aware of your risk for

kidney disease related to

APOL1

2.88

(± 1.42)

3.47

(± 1.24)

2.27

(± 1.35)

P< .001,

z= -4.27

2.75

(± 1.40)

2.93

(± 1.44)

P= .575,

z= .56

Becomingmore educated about

potential kidney disease

related to APOL1

3.16

(± 1.38)

3.72

(± 1.17)

2.55

(± 1.34)

P< .001,

z= -4.20

3.07

(± 1.30)

3.19

(± 1.41)

P= .662,

z= .44

Becoming aware of the potential

risk of kidney disease among

your immediate family

3.29

(± 1.44)

3.96

(± 1.11)

2.57

(± 1.41)

P< .001,

z= -4.82

3.29

(± 1.33)

3.30

(± 1.49)

P= .847,

z= .19

Contributing to your current

knowledge of APOL1
(3.05± 1.41) 3.72

(± 1.10)

2.33

(± 1.36)

P< .001,

z= -4.90

3.04

(± 1.32)

3.05

(± 1.45)

P= .924,

z= .10

Drawbacks

You and your family members’

perception of the level of risk

for kidney diseasemay change

2.51

(± 1.37)

2.74

(± 1.31)

2.27

(± 1.41)

P= .064,

z= -1.86

2.68

(± 1.33)

2.44

(± 1.39)

P= .375,

z= -.89

Youmay need to share this

informationwith the recipient

whomay no longer want your

kidney

2.65

(± 1.40)

3.04

(± 1.37)

2.22

(± 1.31)

P= .003,

z= -2.96

2.50

(± 1.20)

2.70

(± 1.47)

P= .577,

z= .56

Youmay have long-term financial

risk with respect to your

health and life insurance

2.77

(± 1.55)

3.02

(± 1.46)

2.51

(1.62)

P= .071,

z= -1.81

3.11

(± 1.50)

2.65

(± 1.57)

P= .196,

z= -1.29

Some transplant centers may not

allow you to donate if you have

two copies of the higher-risk

forms

2.85

(± 1.47)

3.15

(± 1.35)

2.53

(± 1.54)

P= .028,

z= -2.20

2.82

(± 1.36)

2.86

(± 1.52)

P= .869,

z= .17

Youmay feel stressed and

anxious if you learned you had

two higher-risk forms of the

gene

2.74

(± 1.43)

3.00

(± 1.30)

2.45

(± 1.53)

P= .033,

z= -2.13

2.79

(± 1.42)

2.75

(± 1.45)

P= .809,

z= -.24

Average individual level of response

Across all benefits 3.10

(± 1.30)

3.72

(± 1.27)

2.43

(± 1.24)

P< .001,

z= -5.02

3.04

(± 1.16)

3.12

(± 1.36)

P= .635,

z= .48

Across all drawbacks 2.71

(± 1.24)

3.00

(± 1.08)

2.40

(± 1.34)

P= .016,

z= -2.41

2.78

(± 1.18)

2.68

(± 1.27)

P= .619,

z= -.50

*Notes: “Final response” corresponds to participants response after presentation of both the benefits and drawbacks; Comparisons between participants

whowanted testing or not, and participants who changed their initial responses or not, weremade using theWilcoxon rank-sum test.

with APOL1, along with the unknown risk to a person with two risk

alleles who undergoes donor nephrectomy, as well as an awareness

for the potential negative consequences (i.e., drawbacks) of under-

going testing, and/or, learning the results- which can extend beyond

the individual who undergoes the testing (e.g., preclude donation,

lead to loss of privacy, discrimination, stigmatization and psychologi-

cal harm, etc.). Though prior community-based qualitative studies have

identified some of the factors that influence views on APOL1 test-

ing among African American communities,21,24,25 little is known about

howproviding information about the benefits and drawbacks ofAPOL1

testing influences the desire for testing among prospective living

donors.

Unlike these earlier studies, we set out to quantify the extent each

of the presented benefits and drawbacks influenced participants deci-

sions on testing. Across all participants, the benefit with the highest

influence was “becoming aware of the potential risk of disease among
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10 of 11 NESTOR ET AL.

your immediate family”, while “becoming aware of your risk for kid-

ney disease that is related to this gene” was the lowest. In addition, we

also found that the drawback with the greatest influence was “some

transplant centers may not allow you to donate to a loved one”.

Together, this suggests that although awareness of one’s own hered-

itary predisposition to kidney disease (i.e., the personal benefit of

undergoing APOL1 testing) may be an important factor, we found

that concern for how the information may affect family members was

potentially more influential in the desire for testing across all par-

ticipants. In addition to highlighting the limitations of using written,

one-size-fits-all, educational content, our findings support the need

for further research into whether customized educational approaches

focused on addressing concerns about the implications of testing on

family members, are able to address the needs of potential living

donors and ensure their informed decision on APOL1 testing. Ulti-

mately, our study’s findings are a reminder of the importance of provid-

ing culturally-sensitive, comprehensive pre-test education to all indi-

viduals who are offered genetic testing.13,42–44

There are many strengths in our study. We evaluated views about

APOL1 testing in the context of living donation among a cohort of

individuals with a positive family history of kidney disease and self-

reportedAfrican ancestry. Using an easy-to-read educational interven-

tion, derived from common themes in the literature, we also assessed

how the presented content changed perceptions about testing. Limita-

tions of this study include that the survey was conducted at one aca-

demic center, and the survey did not undergo independent validation-

althoughwe employed an iterative process in developing it. In addition,

the questions posed with regards to living donation were hypothetical

in nature, similar to a recent study about APOL1 testing in transplan-

tation by Berrigan et al.22 Although, more than half of participants in

our study both had an affected first-degree relative with kidney dis-

ease and had considered living donation, making them more likely to

face APOL1 testing as part of a clinical evaluation, compared to com-

munity dwelling participants in their study. Finally, while some would

suggest the use of a correction formultiple hypothesis testing, we have

chosennot todo so inour analysis given the limitednumberof hypothe-

ses being tested and to avoid inflating the risk of a type II error among

other considerations.45,46

Ultimately, further empirical work is needed to more fully under-

stand the interplay between attitudes toward APOL1 testing among

prospective living donors fromBlack communities and varying degrees

of trust in healthcare systems, as well as on the potential impact of

genomic literacy andnumeracywhenevaluating thebenefits anddraw-

backs of APOL1 testing. This requires greater engagement and collab-

oration with Black communities, along with efforts to gain a deeper

understanding of the priorities and informational needs of individu-

als from at-risk communities, and the additional factors that influence

decision-making about organ donation and APOL1 testing. Together,

these efforts will inform the design and development of dynamic, cus-

tomizable, educational approaches that can ensure individuals offered

genomic testing have the requisite knowledge to provide informed

consent, and facilitate broader implementation of APOL1 testing in

prospective living donors.
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