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ORIGINAL ARTICLE

Readability, content analysis, and racial/ethnic diversity of
online living kidney donation information
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Abstract
More than three-fourths of adults in the USA use the Internet to access health-related
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information. Adults exploring the possibility of living donation should have access to
online content that is readable and comprehensive. We simulated a search of online
information about living kidney donation and evaluated readability, topics covered,
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and racial/ethnic diversity of 21 websites meeting inclusion criteria (eg, hosted by a
nonprofit or patient advocacy organization, English content, based in USA). Using
standard readability metrics, 62% of sites were classified as “Difficult to read” and
none achieved the recommended reading level of sixth grade. On average, websites
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covered 18.5 (62%) of 30 recommended information topics (range: 7 to 28) and only
2.1 (23%) of 9 racial/ethnic diversity items (range: 0 to 6). Overall, the most common
nonprofit or patient advocacy organization websites do not meet the readability
standards established by the National Institutes of Health and the American Medical
Association, many lack fundamental information about living kidney donation, and
most are not racially/ethnically diverse. We encourage the transplant community to
consider playing a more active role in improving the overall quality of online information disseminated to the general public. Further, there is a need to more critically examine the accuracy of online living donation content in future investigations.
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1 | INTRODUCTION

Adults who may consider living kidney donation often begin their
own self-educational process prior to contacting the transplant cen-

Live donor kidney transplantation (LDKT) is the best treatment for

ter by seeking information online. There are many websites for such

patients with end-stage renal disease (ESRD), providing superior out-

individuals to visit, and some have called for a single online clearing-

comes compared to dialysis and deceased donor transplantation.1

house of information for potential LKDs.10,11 Certainly, those explor-

However, LDKT is made possible only by participation of a willing,

ing the possibility of living donation should have access to accurate,

altruistic, informed, healthy, and otherwise medically eligible living

up-to-date information to facilitate informed decision-making about

kidney donor (LKD). Transplant-eligible patients are encouraged by

whether to pursue evaluation. If confronted with insufficient, unre-

their transplant providers to identify potential LKDs and ask them

liable, or inaccurate information online, otherwise willing adults may

to consider undergoing evaluation. Innovative educational programs

decide not to pursue evaluation or, perhaps worse, their decision to

have been developed to help patients identify potential LKDs, all with

pursue evaluation may be misguided.

2–7

Some education cam-

More than three-fourths of adults in the United States (USA) use

paigns are now focused on the general public to increase the number

the internet to access health-
related information.12 Consequently,

of nondirected LKDs.8,9

guidelines exist for website developers seeking to disseminate

the goal of increasing the likelihood of LDKT.
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health-related information to a diverse general public.13 However, nu-

identified by the uniform resource locator, hosting country, address/

merous analyses have shown that most websites fall short of readabil-

country provided on the website, or specific mention of the coun-

ity and quality standards.14–17 In an earlier analysis of living donation

try targeted. Scientific publications were excluded because they are

websites, Moody et al.18 found that while most of the 86 national and

written for a professional audience (eg, researchers, clinicians), nar-

international websites they reviewed provided accurate information,

rowly focused, and not for transplant candidates and/or potential liv-

the majority were written above the 10th grade level (sixth grade is

ing donors. Also, scientific articles focus on one or two specific aims

recommended) and there was considerable variability in the range of

and, therefore, are narrowly focused. We made an a priori decision

recommended content covered. Each website, on average, covered

to include in our analysis the first 10 websites from each of the three

only about one-third of the recommended information about living

Google searches that met inclusion/exclusion criteria. Once we identi-

donation and fewer than half covered potential long-term medical and

fied these 10 websites, we stopped the online search process for that

psychological risks, expected benefits to the donor, or the voluntary

search term and went on to the next search term.

nature of donation. Similarly, in an evaluation of 20 Spanish-language

To ensure the websites we identified by Google search were

online resources about living kidney donation, Gordon et al.19 found

representative of the websites recommended and/or frequently en-

that average readability was at the 9th grade level and none of the

countered by the transplant community, we asked six participants

websites addressed 7 of the 12 topics evaluated.

(two nephrologists, one surgeon, one nurse, one social worker, one

Considering the Moody et al.18 study was conducted more than

living donor) from the 2014 Consensus Conference on Live Kidney

a decade ago and the Gordon et al.19 study focused exclusively on

Donation11 to review the list and supplement it with any other web-

Spanish-language sites, we sought to update and expand the readabil-

sites they felt were important to include in our analysis. Each web-

ity and content analysis of living donation websites. Regulations per-

site meeting inclusion criteria was examined for popularity using the

taining to LKD evaluation and follow-up processes in the United States

Widexl.com Link Popularity Check (http://www.widexl.com/), which

(USA) have changed since the Moody et al.18 study and new findings

identifies the number of websites with embedded links to the target

20–23

about the long-term outcomes of LKDs have recently emerged.

website under evaluation.

Additionally, we wanted to examine the racial/ethnic diversity of living donation websites. This is an important analysis considering the
known racial disparities in LDKT, the declining rate of living donation

2.2 | Readability

in certain minority populations, and emerging evidence that some

All written information about living kidney donation within a single

long-term medical outcomes following donation are disproportion-

click of the homepage was copied and downloaded into a Microsoft

ately worse for certain minorities.21,24–29

Windows text file for each website. All words, regardless of length
or complexity, were retained and unchanged. Readability assessment

2 | METHODS
2.1 | Website Identification

was completed using the Readability Studio Professional Edition
(Oleander Software, Ltd, Vandalia, OH). Six different readability tests
(FRE index, Flesch–Kincaid Grade Level, Fry Graph, Gunning Fog
Index, Raygor Readability Estimate, and SMOG Formula) using unique

Most people use a general search engine for health information, vs

formulas that consider word length, sentence length, word complex-

sites that specialize in health information.12 Therefore, on June 27,

ity, and/or word familiarity were examined. We conducted readabil-

2016, we searched Google using the terms “kidney donation,” “living

ity assessments for all information combined across websites and for

kidney donation,” and “how to be a kidney donor.” Google was selected

each individual website.

for identifying websites because it is the search engine used for 81%
and 96% of online desktop and mobile device searches, respectively.30
Location, cookies, and user account information were disabled to re-

2.3 | Living kidney donation content

duce bias in websites identified by the search engines. For inclusion

We developed a checklist of informational content considered impor-

in our analysis, websites had to (i) be hosted by a nonprofit or patient

tant by regulatory agencies and members of the transplant community

advocacy organization, (ii) be focused on the United States popula-

to disclose to potential LKDs to facilitate informed decision making,

tion, (iii) contain information pertinent to living kidney donation, and

for example, living donation evaluation processes, donation eligibility

(iv) have English content. We excluded websites that were identified

criteria, risks and benefits of donation for the LKD, and benefits of

by search engines as sponsored sites, transplant program-
specific

LDKT for the transplant patients.10,11,18–20,31,32 We asked five trans-

websites, media reports (eg, news articles), scientific publications, per-

plant professionals (two nephrologists, one surgeon, one nurse, and

sonal narrative websites, and non-U.S. websites. Transplant program

one social worker) who participated in the Consensus Conference on

websites were excluded because programs vary in donor policies and

Best Practices in Living Kidney Donation11 to review the checklist for

practices, may focus more specifically on their own program prac-

completeness, redundancy, and accuracy. Based on their feedback,

tices and experiences, and the general public often prefers websites

we added items and made other modifications, resulting in a check-

that are independent.12 Also, some transplant programs have paid

list with 30 items. For some checklist items, in addition to determin-

fees for prime placement on search engines. Non-U.S. websites were

ing whether it was mentioned on the website, we documented the

|
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Websites identified using three
separate Google search terms, n =
9,617,000

Websites examined for inclusion, n =
211
Websites excluded, n = 199
• Duplicate, n = 127
• Transplant program, n = 28
• Media report, n = 11
• Scientific article/report, n = 9
• Non-US site, n = 8
• Personal narrative, n = 7
• Unrelated to living donation, n = 6
• Not in English, n = 1
• Link no longer active, n = 1
Additional websites recommended
by clinicians, n = 15

Websites meeting inclusion criteria,
n = 12
Websites excluded, n = 6
• Duplicate, n = 4
• Transplant program, n = 1
• Not in English, n = 1

Additional websites meeting
inclusion criteria, n = 9

Total websites included in study analysis, n = 21
FIGURE 1

Website selection

presence of any specific content that led the item to be scored favora-

donation and LDKT and website elements that were thought to be

bly. For instance, a website could be credited with having information

important by the minority LKDs (n=2), transplant candidate (n=1), and

about the medical risks of living donation, whether it identified one

LKD nurse coordinator (n=1) we consulted. The final checklist com-

medical risk or several medical risks. Therefore, we recorded each of

prised nine items, focusing on whether the website mentioned race

the medical risks identified on the website.

or ethnicity, provided information and video vignettes in a language

Two nonclinician raters independently examined the living kidney

other than English, had images and videos in which racial minorities

donation content of each website for the presence of these informa-

were represented, mentioned differences in living donation rates and

tional topics. Nonclinicians were used to best reflect the end-users

outcomes based on race, noted racial disparities in LDKT, and provided

of the websites, that is, potential LKDs. They limited their review to

links to other websites for specific minority populations. The same

website content only, that is, did not click through to external links.

two raters independently reviewed the websites and coded the pres-

Kappa coefficient was 0.87, indicating good agreement between rat-

ence of these nine items. High agreement was achieved (kappa coef-

ers. Disagreements were discussed until consensus was reached or, if

ficient=0.78), and disagreements again were resolved as noted above.

consensus was not reached, by an independent arbiter who reviewed
the sites in question.

3 | RESULTS

2.4 | Racial/Ethnic diversity

3.1 | Website popularity and readability

In the absence of any existing measures, we developed a checklist

Our Google searches resulted in 9 617 000 hits (536 000 for “kidney

to assess each website’s racial/ethnic diversity. Items were gener-

donation,” 381 000 for “living kidney donation,” and 8 700 000 for

ated based on literature addressing racial disparities in living kidney

“how to be a kidney donor”) (Figure 1). For each search, we examined
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Living kidney donation websites accessed

sites—livingkidneydonorsnetwork.org, (2900), kidney.org (2600), kidneyregistry.org (2000), paireddonation.org (1600), and livingdonation-

Website

Organization

Popularitya

livingkidneydonorsnetwork.org

Living Kidney
Donors Network

2900

kidney.org

National Kidney
Foundation

2600

kidneyregistry.org

National Kidney
Registry

2000

paireddonation.org

Alliance for Paired
Kidney Donation

1600

livingdonationcalifornia.org

Living Donation
California

1100

Further analysis of these 132 pages was performed. The six readabil-

778

from the Flesch Reading Ease (FRE) test, which is more commonly
used and easily interpreted. The FRE yields a score ranging from 0 to

Informate.org

california.org (1100). None of the remaining websites exceeded 800
external links and eight (38%) had ≤100 links. Most websites (n=15,
71%) reported a copyright date or date of last revision. Ten sites were
reportedly updated in 2016, three in 2015, one in 2014, and one in
2011. Eight (38%) and 14 (67%) websites had videos or images, respectively, featuring LKDs and/or LDKT recipients.
We copied and downloaded a total of 132 pages for evaluation
and, collectively, they had an overall average reading level of 10.9.
ity tests yielded very similar findings; therefore, we present results

unos.org

United Network for
Organ Sharing

512

helplivingdonorssavelives.org

American Living
Organ Donor
Network

445

transplantliving.org

United Network for
Organ Sharing

426

livingdonorsonline.org

International
Association of
Living Organ
Donors

350

kidneylink.org

PKD Foundation

279

none of the websites achieved an average reading grade level below

americantransplantfoundation.org

American
Transplant
Foundation

261

9th grade.

livingdonor101.com

LivingDonor101

165

nationalkidneycenter.org

National Kidney
Center

100

waitlistzero.org

Waitlist Zero

37

18.5 (62%) of the 30 recommended informational elements, rang-

donatelife.net

Donate Life
America

32

ing from 7 (23%; johnbrockingtonfoundation.org) to 28 (93%; trans-

livingbank.org

The Living Bank

3

Table 3 summarizes the number and percentage of websites that

wikihow.com

wikiHow

1

covered each of the living kidney donation topics, from most to least

myast.org

American Society
of Transplantation

0

common. The majority of websites covered the various risks associ-

donors1.org

Gift of Life Donor
Program

0

Johnbrockingtonfoundation.org

John Brockington
Foundation

0

100 (0=hardest to read, 100=easiest to read). The average score for
the 21 websites combined was 50.0, which is classified by the FRE
analysis as “Difficult to read.” Individual website FRE scores ranged
from 38 (“Difficult to read”; nationalkidneycenter.org) to 63 (“Plain
English—Easily understood”; informate.org) (Figure 2). Thirteen (62%)
websites had FRE scores in the “Difficult to read” category, six (28%)
in the “Fairly difficult to read” category, and two (10%) were classified
as “Plain English—Easily understood.” We also calculated specific readability test scores for each website and, across all readability metrics,

3.2 | Living kidney donation content
Table 2 shows the number and percentage of informational topics
covered on each website we accessed. On average, websites covered

plantliving.org) topics covered.

ated with living kidney donation (financial, 90%; surgical, 86%; medical,
71%; social, 62%; psychological, 57%), although coverage of specific
risks within each risk category was uneven. For instance, while surgi-

a

Number of websites that link to the target website.

cal risks such as death (n=15, 71%), infection (n=16, 76%), and pain/
discomfort (n=16, 76%) were covered by the majority of websites,
only half or fewer mentioned the risk of injury to surrounding tissues/
organs (n=11, 52%) or hernia (n=10, 48%). Similarly, specific medical

all websites identified until we reached 10 sites that met inclusion/ex-

and psychological risks were not identified by a majority of sites (eg,

clusion criteria. After excluding duplicates and sites that did not meet

<50% of websites noted risk of permanent loss of kidney function,

inclusion criteria, we had 12 websites that were eligible for study in-

proteinuria, pregnancy complications, fatigue, regret, or depression).

clusion. Our clinician panel identified an additional 15 websites, and

However, most websites described that personal expenses related to

nine met inclusion criteria. In total, 21 websites were included for

donation may not be reimbursed (n=16, 76%) and that LKDs may incur

analysis in the study.

lost wages/income as a result of donation (n=17, 81%). More than half

Table 1 lists the 21 websites we identified for analysis and popularity. Most of the websites (n=16, 76%) were not part of the Moody

(n=13, 62%) indicated that resources may be available for LKDs to defray some donation-related costs.

et al.18 study and, therefore, are reviewed for the first time here.

Most websites covered kidney paired donation (86%), living kid-

Five (24%) websites had >1000 links to their website from external

ney donation eligibility (82%), and the evaluation process (82%), the

|
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FRE Score

50
40
30
20
10
0

F I G U R E 2 Flesch Reading Ease (FRE)
score by website accessed. Higher scores
reflect content that is easier to read

T A B L E 2 Number (%) of living kidney donation informational
topics covered on each website accessed
Living Donation
Topics Covereda

a

requirement that donation be voluntary and free from inducement
(82%), medical costs associated with donation evaluation and surgery
are covered by the recipient’s health insurance (76%), typical length
of hospitalization (71%) and recovery (71%), possible benefits of living donation for the donor (67%), the annual number of LKDs in the

Website

n (%)

transplantliving.org

28 (93)

tion or transfer of a human organ for anything of value (ie, cash, prop-

livingdonationcalifornia.org

27 (90)

erty, and vacations) is illegal (62%). Also, most websites described the

unos.org

26 (87)

alternative procedures or treatments available to the transplant candi-

Informate.org

25 (83)

date (86%), the benefits of the transplant candidate having a LDKT vs

kidney.org

24 (80)

alternative procedures or treatments (86%), and the large number of

livingdonorsonline.org

24 (80)

waitlistzero.org

22 (73)

americantransplantfoundation.org

21 (70)

livingkidneydonorsnetwork.org

21 (70)

livingdonor101.com

20 (67)

paireddonation.org

18 (60)

myast.org

18 (60)

deceased donor waiting list (33%), the required two-year follow-up of

donors1.org

18 (60)

LKDs by programs (33%), the benefits of pre-emptive LDKT for the

wikihow.com

17 (57)

transplant candidate (19%), and the potential LKD is evaluated by a

livingbank.org

15 (50)

different team of professionals than those for the transplant candidate

kidneylink.org

14 (47)

(14%).

kidneyregistry.org

12 (40)

nationalkidneycenter.org

12 (40)

donatelife.net

11 (37)

helplivingdonorssavelives.org

9 (30)

Johnbrockingtonfoundation.org

7 (23)

Range=0-30.

USA (62%), living donation exclusion criteria (62%), and the acquisi-

patients on the kidney transplant waiting list (71%).
In contrast, half or fewer of the websites indicated that donation
eligibility criteria may vary across transplant programs (48%), the availability of the independent living donor advocate (43%), LKDs are given
priority if they need a kidney transplant in the future (38%), health
information obtained during LKD evaluation is confidential and private (33%), the typical waiting times for transplant candidates on the

3.3 | Racial/Ethnic diversity
On average, websites covered 2.1 (23%) of the nine diversity checklist items, ranging from 0 (donatelife.net; nationalkidneycenter.org;
wikihow.com) to 6 (informate.org). Nearly two-thirds (n=13, 62%) of
websites included racial minorities in still images; however, only eight

6 of 10
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Number (%) of websites that covered each living kidney donation topic

Living Kidney Donation Topic

n (%)

1. Financial risks of donation

19 (90)

Donor lost wages/income

17 (81)

Personal expenses (eg, travel, lodging, etc.) related to donation may not be covered

16 (76)

Caregiver or companion lost wages/income

2 (10)

2. Alternative procedures or treatments available to the transplant patient

18 (86)

3. Benefits of LDKT vs alternative treatments for the transplant patient

18 (86)

Improved quality of life

12 (57)

Planned surgery

12 (57)

Shorter waiting time for transplant

10 (48)

Reduced risk of delayed graft function

9 (43)

Longer graft survival

8 (38)

Limited or no dialysis exposure

8 (38)

Planned desensitization, if necessary

8 (38)

Reduced risk of rejection

8 (38)

Longer patient survival

6 (29)

More cost-effective

3 (14)

Transplant performed at time of optimal health

2 (10)

Shorter hospitalization

1 (5)

4. Surgical risks of donation

18 (86)

Pain and discomfort

16 (76)

Infection

16 (76)

Death

15 (71)

Bleeding (blood loss)

14 (67)

Injury to surrounding tissues/organs

11 (52)

Hernia

10 (48)

5. Kidney paired donation (kidney exchanges)

18 (86)

6. Donor evaluation process

17 (82)

7. Donation eligibility criteria

17 (82)

8. Donation decision must be voluntary and/or free from coercion/inducement

17 (82)

9. Donor evaluation and surgery costs are covered by the transplant center or transplant patient’s insurance

16 (76)

10. Number of patients on the deceased donor transplant waiting list

15 (71)

11. Medical risks of donation

15 (71)

High blood pressure (hypertension)

12 (57)

Future kidney failure may be higher compared to nondonors

12 (57)

Permanent loss of kidney function

9 (43)

Proteinuria

9 (43)

Pregnancy complications

8 (38)

Fatigue

8 (38)

12. Typical length of hospital stay for donor

15 (71)

13. Typical recovery time after donation

15 (71)

14. Process for anonymous (nondirected) donation

14 (67)

15. Benefits of living donation for donor

14 (67)

16. Number of annual living kidney donors in USA

13 (62)

17. Financial resources may be available to donor

13 (62)

National Living Donor Assistance Center
American Kidney Fund

12 (57)
5 (24)
(Continues)
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(Continued)

Living Kidney Donation Topic

n (%)

American Transplant Foundation

4 (19)

Other(s)

10 (48)

18. Acquisition or transfer of human organ for anything of value is illegal

13 (62)

19. Common donation exclusion criteria

13 (62)

20. Social risks of donation

13 (62)

Impact on ability to obtain, maintain, or afford health insurance

11 (52)

Impact on ability to obtain, maintain, or afford life insurance

11 (52)

Future health problems may not be covered by recipient’s insurance

9 (43)

Changes in relationship with recipient

5 (24)

Changes in family dynamics or other relationships

5 (24)

21. Psychological risks of donation

12 (57)

Feelings of regret

10 (48)

Depression

10 (48)

Anxiety

10 (48)

Body image changes

6 (29)

Lifestyle changes

3 (14)

22. Donor candidate can confidentially decline donation at any time during evaluation process

11 (52)

23. Eligibility criteria may vary across transplant programs

10 (48)

24. Donor candidate will be assigned an independent living donor advocate (role described)

9 (43)

25. Donors receive priority on waiting list if kidney transplant needed in future

8 (38)

26. Donor health information obtained during evaluation is confidential and private

7 (33)

27. Typical waiting times for transplant patients on the deceased donor transplant list

7 (33)

28. Importance of follow-up at specified intervals for 2 y after donation (programs required to submit follow-up data)

7 (33)

29. Benefits of pre-emptive transplant for the transplant patient

4 (19)

30. Donor candidate is evaluated by a different team than that for the transplant patient

3 (14)

(38%) had videos depicting minorities. Few websites mentioned race

and current information about the most essential aspects of living

or ethnicity at all (n=6, 29%), provided text information (n=5, 24%), or

donation to facilitate informed decision making. Individuals who visit

videos (n=2, 10%) in an another language in addition to English, men-

websites that do not meet these minimal standards may make deci-

tioned differences in living donation (n=2, 10%) or LDKT (n=2, 10%)

sions about living donation evaluation based on incomplete or inac-

rates by race, provided links to other websites for specific minority

curate information.

populations (n=4, 19%), or mentioned differences in living donation
outcomes based on race (n=2, 10%).

In the current study, we found that all living donation websites
we reviewed fail to meet the widely accepted recommendation that
health-related information be presented at the 6th grade reading level
or lower.33 Our finding of an average readability at or above the 11th

4 | DISCUSSION

grade level mirrors that of Moody et al.18 a decade ago, suggesting
little to no progress in improving the readability of online living kidney

There are many circumstances when an adult may seek information

donation information. Nearly half of all adults in the USA have liter-

about living donation online. For instance, one may turn to the in-

acy problems that make it difficult to fully comprehend health-related

ternet to gather information (i) when considering whether to initiate

information.34,35 This large segment of the U.S. adult population is un-

donation evaluation on behalf of a known individual (family member,

likely to fully comprehend information on living donation websites as

friend, co-worker, etc.) in need of transplantation, (ii) when examining

currently written at the 11th grade level. We recommend that existing

the possibility of nondirected donation, or (iii) to supplement infor-

and future websites providing living kidney donation information con-

mation provided by a living donor nurse or physician after initiating

sider the rapidly expanding literature on health literacy and numeracy

screening or evaluation. Importantly, as noted by others,

18

websites

to implement strategies that make information more accessible to a

may be the only source of information for individuals who decide not

broader population.36 Table 4 presents some common strategies to

to pursue living donation evaluation. Thus, it is essential that the gen-

improve website readability, particularly for those with low literacy.

eral public has access to understandable, accurate, comprehensive,

Additionally, website developers should conduct usability testing with

8 of 10
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T A B L E 4 Strategies to improve the readability, comprehension,
and cultural relevancy of living donation websites

evaluation team, confidentiality of the evaluation and its findings, required two-year follow-up of LKDs). Also, while most of the websites

Use shorter sentences and paragraphs

mention the various risks of living kidney donation, there is consider-

Use an active (vs passive) voice

able variability in the specificity of these risks.
Transplant providers are best positioned to discuss with potential

Use bullet points to better cluster certain types of information

LKDs the requirements and inherent complexities of donation (eg, the

Use headings and subheadings to make it easier for readers to scan
the website and understand what information is being presented

evaluation process, eligibility criteria, surgery, potential risks and benefits for both the donor and recipient, and long-term outcomes) as

Use question-based headings

well as the emergence of new information that may impact decision-

Use videos and other media to facilitate faster processing of
information

making. Unlike a website, the provider is also able to place this infor-

Visually emphasize key points (eg, bold, underlie, different color)

mation in both the broader contexts of donation and transplantation

Use alternative strategies to present mathematical concepts such as
probability and risk

risk assessment. Ideally, these websites would supplement the more

and the specific circumstances of an individual potential LKD’s unique
detailed information that potential LKDs receive as part of their eval-

Provide information specific to populations with known disparities in
living kidney donation rates and outcomes (eg, racial/ethnic
minorities)

uation. However, as noted by Gordon et al.,42 variability in educational
processes at transplant programs may be contributing to findings that

Include adults in images and videos that are representative of the
diversity of potential LKDs

many LKDs express dissatisfaction with information about some as-

Provide non-English content and videos

of donation risks. This is supported by Thiessen et al.,31 who found

pects of the donation process and may not have a full understanding

Engage a cultural specialist to help guide the development of
culturally relevant content

that many of 148 written informed consent forms for LKD evaluation

Conduct usability testing with adults that are representative of the
potential LKD population

and/or OPTN (eg, only 48% contained information about the potential

they reviewed did not include educational elements required by CMS
for decreased kidney function following donation). In a study of former LKDs, Valpour et al.43 found that only 52% and 32% stated that

adults that are representative of the diversity of the potential LKD

they understood the long-term medical and financial risks of donation,

population. Strategies such as the “teach-back” method may help to

respectively. Thus, these deficiencies regarding the education of po-

ensure that the information presented is not only readable but under-

tential LKDs exist at both the program level and online. Importantly,

standable to the general consumer.37

Waterman et al.10 have proposed a theoretical framework for design-

Our findings also underscore the degree to which most living do-

ing and delivering living kidney donation information to both trans-

nation websites do not reflect racial/ethnic diversity. Some websites

plant candidates and potential LKDs, and emphasized the need to

with personal images and video testimonials included racial/ethnic

provide more culturally tailored education about donation.

minorities. However, very few websites directly mentioned race/eth-

In recent years, innovative programs have been implemented to

nicity, its relevance in living donation and LDKT, or made content avail-

increase both the awareness and number of LKDs.2–7 Such programs,

able in a language in addition to English. These findings are surprising

if successful, are likely to increase the number of individuals who will

considering the sharp decline in living kidney donation among blacks,

seek more information online about living donation. In our view, the

known racial disparities in LDKT rates, differences in long-term out-

expansion of such programs to promote directed living donation, along

comes by race, and the rapidly growing population of adults in the USA

with targeted media reports to raise general awareness of nondirected

19

donation, obligates the transplant community to guide the provision of

found relatively few websites targeting Hispanics in the USA and those

both accurate and sufficient information online to facilitate the initial

that did were found to have readability levels that were too high. Also,

education and decision-making of adults considering living kidney do-

very few attended to cultural beliefs, which have been found to be

nation. While some have suggested the creation of an authoritative on-

important determinants of living donation willingness in the Hispanic

line clearinghouse for living donation information,10,11 this will not stop

for whom English is not the primary language.

19,39–41

population.

21,26,27,38

Gordon et al.

Websites that do not consider racial/ethnic diver-

the development of websites by individuals and various organizations

sity or cultural relevance in the development process risk exacerbating

trying to meet the needs of their constituents. An alternative strategy

existing disparities by disseminating information that may not be con-

for increasing the overall quality of all living donation websites, which

sidered trustworthy because of its inattention to these issues.

may facilitate more rapid improvement in available information online,

While federal regulations require transplant programs to provide

is for one of the professional transplant societies (eg, American Society

specific information to potential LKDs, no such regulations or mini-

of Transplantation’s Live Donor Community of Practice) to adopt a pro-

mum standards exist for websites. In addition to known variability in

active role in reviewing living donation websites and providing a seal of

the quality and accuracy of online information, we found that several

approval only if they meet minimum predefined readability, racial/eth-

informational topics that transplant programs are required to commu-

nic diversity, and content standards. Specific feedback could be given

nicate to potential LKDs are either not covered at all or presented in

to website hosts that do not receive the seal of approval, which may

insufficient detail by many websites (eg, independence of the donor

help them to eventually achieve the minimum standards.

|
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In addition to the information we coded, we were surprised how

and regulations20 that did not exist at the time of the Moody et al.,18

difficult it was to navigate many of the websites and to identify the

the measure has not been validated. We considered using the widely

informational topics we were coding. Also, while we did not focus on

used DISCERN measure,45 but it was created to help users of consumer

the accuracy of the information provided, there were clear instances

health information judge the quality of information about their treat-

of inaccurate statements (eg, claims of no data on pregnancy complica-

ment choices rather than to assess the content of online sources. Also,

tions, upper donor age limit of 60 years old) or data that were no lon-

our review focused on readability, content inclusion, and racial/ethnic

ger current (eg, links to data last updated in 2006, no known evidence

diversity, not website quality or the accuracy of information presented.

of long-term risk of renal failure in LKDs). Most websites did not pro-

In conclusion, many adults turn to the Internet for basic informa-

vide source citations or references for data provided, nor did they pro-

tion that may help them consolidate their thinking about whether to

vide other information considered important by the NIH in evaluating

consider living kidney donation. However, our evaluation of living

health information online (eg, who pays for the website, who verified

kidney donation websites hosted by patient or nonprofit organiza-

information before being posted on the website, whether the website

tions echoes the findings initially reported by Moody et al.18 a decade

has a linking policy, etc.).

44

Future investigations might consider eval-

ago—namely, some websites lack fundamental information considered

uation of these additional metrics. Also, transplant providers should

important to disseminate to those considering living kidney donation,

evaluate the accuracy of living donation websites and timeliness of the

most websites lack racial/ethnic diversity, and all websites have read-

information provided—both those we reviewed and those we did not—

ability levels that are too advanced. We encourage the transplant com-

before recommending them to transplant and living donor candidates.

munity to consider playing a more active role in improving the overall

This study has several notable strengths: the inclusion of the most

quality of online information disseminated to the general public.

common nonprofit or patient advocacy organization websites, reproducible measures of evaluation, use of data collection methods that
minimized bias and subjectivity, and an assessment of racial/ethnic

AC KNOW L ED G M ENTS

diversity. However, our findings should be considered in the context

This research is supported by Award Number R01DK085185 from

of several important limitations. First, we excluded living donation

the National Institute of Diabetes and Digestive and Kidney Diseases.

websites developed by transplant programs, personal websites, and

The content is solely the responsibility of the authors and does not

websites hosted outside the USA, which may have different levels of

necessarily represent the official views of the National Institute of

18

readability and comprehensiveness. Moody et al.,

however, did not

Diabetes and Digestive and Kidney Diseases or the National Institutes

find any differences in these characteristics based on website type or

of Health. This research was also supported, in part, by the Julie Henry

source. Nevertheless, our findings are not applicable to these other

Research Fund, the Center for Transplant Outcomes and Quality

website types and should not be generalized beyond those we evalu-

Improvement, and Surgical Outcomes Analysis & Research (SOAR),

ated. Also, our method for selecting websites to review may not reflect

Beth Israel Deaconess Medical Center, Boston, MA.

the manner in which individuals search for information about living donation. Second, we recognize that there are other sites not reviewed
in this study that potential LKDs may be accessing and these warrant
similar levels of scrutiny. Third, while we gathered information about

CO NFL I C TS O F I NT ER ES T
There are no conflicts of interest to report.

the racial/ethnic diversity of websites, we did not focus on the broader
construct of cultural relevancy, which includes a deeper examination
of cultural beliefs and misconceptions about donation, perceived
community support for donation, and religious beliefs and concerns,
among others. Gordon et al.19 provide an example of how a broader
assessment of cultural relevancy could be undertaken in future studies. Fourth, we excluded websites for which English was not the primary language, thus perhaps biasing our evaluation toward websites
that may have lower racial/ethnic diversity. Fifth, we did not evaluate
the accuracy of the content provided nor the aesthetic quality of the
websites. Future assessment of content accuracy is warranted, but will
require careful consideration of center-specific and regional variations
in practice and policies, as well as agreement by the transplant community regarding what constitutes an accurate statement. Sixth, our
study did not examine which types of and how much information is
necessary for potential donors to feel informed enough to pursue evaluation, which is an important question for future study. Finally, while
our development of the content checklist was informed by the work
of others11,18,19 and included additional items that reflect new policies
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