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Abstract
AIM: To analyze the national trends associated with 
body mass index (BMI) and living kidney donation.

METHODS: Forty-seven thousand seven hundred and 
five adult living kidney donors as reported to the Organ 
Procurement and Transplantation Network from 1999 
to 2011 were analyzed using their pre-donation BMI. 
Predictor variables of interest included age, gender, 
ethnicity, relationship, education status, and transplant 
region.

RESULTS: Sixteen thousand nine hundred and seventy-
one of the living kidney donors were normal weight 
(35.6%); 19337 were overweight (40.5%); 9007 were 
mildly obese (18.9%); 1992 were moderate to morbidly 
obese (4.2%). Overweight and mildly obese kidney 
donors have increased through time by 12% and 20% 
every 5 years, respectively (P  < 0.05). Donors 35-49 
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years of age, hispanic males or females and black 
females, those with high school diploma or general 
Education Degree, and biologically related or partner/
spouses were more likely to be obese.

CONCLUSION: Over the past 13 years, the majority 
of living kidney donors have spanned the overweight 
to obese categories. Paralleling the national rise is an 
increase in overweight and mildly obese kidney donors. 
A fair number of moderate to morbidly obese living 
kidney donors are still allowed to donate. 
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Core tip: The obesity epidemic is increasing. This study 
was conducted to analyze the national trends associated 
with body mass index (BMI) and living kidney donation 
using the United Network for Organ Sharing/Organ 
Procurement and Transplantation Network database in 
the United States. Forty-seven thousand seven hundred 
and five adult living kidney donors were analyzed 
according to BMI. Sixty-three point six percent of living 
kidney donors over the past thirteen years have spanned 
the overweight to obese categories. The increase in the 
overweight and mildly obese living kidney donors in our 
study parallels the national increase in obesity trends. A 
fair number of moderate to morbidly obese living kidney 
donors are still allowed to donate. Donors 35-49 years 
of age, hispanic males or females and black females, 
those with high school diploma or general Education 
Degree, and biologically related or partner/spouses 
were more likely to be obese. Care is advised when 
allowing donors in this BMI category to donate due to 
the uncertainty of the long term outcomes. Continued 
awareness and implementation of programs to limit the 
obesity crisis are needed.
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INTRODUCTION
The obesity epidemic has been increasing over the 
past three decades[1]. Measuring a height, weight, and 
calculating a body mass index (BMI) has been the recom­
mended standard practice by the Organ Procurement 
and Transplantation Network (OPTN) as part of the 
physical evaluation of a potential living kidney donor[2]. 
According to OPTN guidelines, having a BMI greater 
than 35 kg/m2 is considered a relative contraindication 
to be a living kidney donor[3]. Despite this, transplant 

centers across the United States use different criteria in 
determining donor exclusion based on BMI. Based on 
a 2007 United States Transplant Center Survey, twenty 
percent of the transplant centers that were surveyed 
excluded those with BMI greater than 40 kg/m2, fifty 
two percent of United States kidney transplant centers 
excluded donors with BMI greater than 35 kg/m2, ten 
percent of programs excluded those with BMI over 30 
kg/m2, twelve percent had no policy for exclusion, and 
six percent excluded based on BMI if they had other 
cardiovascular risks[4]. 

There is a shortage of living kidney donors. In 1999, 
per OPTN data, there were approximately 4728 living 
kidney donors. Although there has been an increase in 
the number of living kidney donors in the past 10 years, 
there is a downward trend since 2010. The number of 
living kidney donors went from 6278 to 5773 to 5619 to 
5734 during 2010, 2011, 2012, and 2013 respectively[5]. 
These numbers of living kidney donor transplantations 
are not able to keep up with the increasing potential 
kidney recipients on the wait list which currently runs at 
approximately 103627[5]. 

Due to the shortage of living kidney donors, some 
transplant centers may be less stringent on the obesity 
criteria. However, the safety of potential donors must 
come first. Peri-operative and post-operative outcomes 
are concerns with obese kidney donors. Having a BMI 
greater than 35 kg/m2 has been associated with slightly 
longer operative times and overall more peri-opera­
tive complications, such as wound complications[6]. In 
addition, long term outcomes for obese living kidney 
donors are still uncertain[7].

Due to the national shortage of living kidney donors 
and the parallel national increase in obesity, the primary 
aim of our study was to analyze the national temporal 
trends associated with BMI and living kidney donation 
over the past 13 years. In addition, we wanted to 
examine the association between live kidney donor 
BMIs and age, gender, race/ethnicity, relationship to the 
kidney transplant recipient, education status, transplant 
region, and year.

MATERIALS AND METHODS
Adult live kidney donors, over the age of 18 years in 
the United States from January 1st, 1999 to December 
31st, 2011 were analyzed based on the United Network 
for Organ Sharing (UNOS)/OPTN standard transplant 
analysis and research files database. The study was 
performed with approval from the North Shore-LIJ 
Health System institutional review board.

The primary variable of interest was pre-donation 
BMI category. BMI was divided into five categories using 
the World Health Organization classification of obesity: 
Mildly thin was defined as BMI greater than or equal to 
17 kg/m2 and less than 18.5 kg/m2. Normal weight was 
defined as a BMI greater than or equal to 18.5 kg/m2 
and less than 25 kg/m2. Overweight was defined as a 
BMI greater than or equal to 25 kg/m2 and less than 30 
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kg/m2. Mild obesity was defined as a BMI greater than 
or equal to 30 kg/m2 and less than 35 kg/m2. Moderate 
to morbid obesity was defined as a BMI greater than or 
equal to 35 kg/m2. Multinomial logistic regression was 
used to model the outcome of donor BMI category: 
normal, overweight, mild obesity and moderate/
morbid obesity. Due to the smaller number of subjects 
in the mildly thin category, it was excluded from the 
multinomial logistic regression analysis. Normal weight 
category was chosen as the reference.

Predictors of BMI included age category (18-34, 
35-49, 50-65, ≥ 65 years), gender, race/ethnicity 
(White, Black, Hispanic, Asian, Other), education (no 
high school diploma or general education degree (GED), 
high school diploma or GED (GED refers to testing 
that assures that the test taker is at high school level 

academic skills), attended college/technical school, 
associate/bachelor’s degree, graduate degree), relation­
ship to the organ recipient (non-biological, biological, 
partner/spouse), transplant region, and year. For demog­
raphics, descriptive statistics (mean, standard deviation, 
median, interquartile range-IQR, frequencies and 
percents) of demographic factors were used to describe 
the donors. 

BMIs less than 17 kg/m2 or over 45 kg/m2 were 
considered implausible values and most likely to be 
erroneous entries, therefore, donors with BMI values 
outside of the 17 kg/m2 to 45 kg/m2 range were 
excluded. Donors less than 18 years of age or with a 
relationship status of paired exchange, deceased donor 
exchange or domino were excluded. 

All analysis was conducted in SAS version 9.3 (SAS 
Institute, Inc., Cary, NC). Results were considered 
significant at P < 0.05. 

RESULTS
There were a total of 53671 adult living donors who 
donated a kidney between 1999 and 2011. Five 
thousand seven hundred and sixty-four (10.7%) were 
removed due to missing BMI and 202 (0.4%) were 
removed for implausible values (see methods section). 
This resulted in 47705 adult live kidney donors who met 
the inclusion criteria. Characteristics of the live kidney 
donors are listed in Table 1. The average age was 
40.69 ± 11.28 years. Females, whites, and biologically 
related donors comprised the majority of the live kidney 
donors. Few live donors were Asian. The average BMI 
was 26.87 ± 4.38 kg/m2. Sixty-three point six percent 
of living kidney donors had BMI above 25 kg/m2. 25.3% 
of donors had either a high school diploma/GED, and 
22.1% had attended college/technical school.

Of the total donors who met the inclusion criteria, 
398 were mildly thin (0.8%); 16971 were normal 
weight (35.6%); 19337 were overweight (40.5%); 
9007 were in the mild obesity group (18.9%); 1992 in 
the moderate/morbidly obese group (4.2%). Figure 1 
depicts the distribution of living kidney donors by BMI.

As depicted in Figure 2, over time, donors were 
less likely to be in the moderate/morbid BMI category 
as compared to the normal weight BMI category. 
More specifically, with each 5 year period, the odds of 
donors being in the moderate/morbid BMI category as 
compared to the normal weight BMI category decreased 
by 25% (P < 0.05). However, over time, donors were 
more likely to be in the mildly obese and overweight 
BMI categories as compared to the normal weight BMI 
category. More specifically, with each 5 year period, the 
odds of donors being in the mildly obese and overweight 
BMI categories as compared to normal weight BMI 
categories increased by 20% and 12%, respectively, P 
< 0.05.

Results from the multinomial logistic regression are 
summarized in Table 2. Live donor relationship (P < 
0.0001), education (P < 0.0001), region (P < 0.0001) 
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Characteristic (%)

Age
  18-34 31.7
  35-49 44.5
  50-64 22.5
  ≥ 65   1.3
Gender
  Male 40.2
  Female 59.8
Race/ethnicity
  Asian   3.7
  Black 13.3
  Hispanic 14.1
  White 67.5
  Other   1.4
BMI 
  Mildly thin   0.8
  Normal 35.6
  Overweight 40.5
  Mildly obese 18.9
  Moderate/morbid obese   4.2
Living donor relationship
  Biological 61.5
  Spouse/life partner 12.9
  Non-biological 25.6
Education
  No HS diploma or GED   1.8
  HS or GED 25.3
  Attended college/technical school 22.1
  Associate/bachelors degree 19.9
  Graduate degree   8.1
  Unknown 22.7
Region
  1   4.4
  2 14.3
  3   8.8
  4   7.7
  5 18.2
  6   2.6
  7 13.8
  8   6.1
  9   8.1
  10   8.5
  11   7.4

Table 1  Demographic Characteristics of United States living 
kidney donors from 1999-2011

BMI: Body mass index; GED: General education degree; HS: High school.
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Female donors 35-49 years of age had increased odds 
as compared to female donors 50-64 years of being 
moderately or morbidly obese (OR: 1.19, 95%CI: 
1.02-1.40).

Race or ethnicity
Male and female Asian donors had decreased odds as 
compared to all other donors of being obese. Female 

and increasing year (P < 0.0001) were significantly 
associated with donor BMI category. Additionally, 
significant interactions were noted between donor age 
and gender (P < 0.0001), and ethnicity (P < 0.0001).

Age and gender
Male donors (35-49 years, and 50-64 years) were more 
likely to be obese and overweight than younger donors. 
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Figure 1  Distribution of living kidney donors by body mass index, 1999-2011. BMI: Body mass index.
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Figure 2  Percentage of living kidney donors by body mass index over time, 1999-2011.
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Blacks and Hispanics were more likely to be in the obese 
categories. Female Black donors had increased odds as 
compared to female Hispanic donors of being in higher 
BMI categories (moderate/morbid OR: 1.85, 95%CI: 
1.50-2.29, mild OR: 1.61, 95%CI: 1.41-1.83). Male 
Hispanics were more likely to be obese as compared to 
male Black donors.

Relationship status
Biologically related donors and partner/spouse donors 

had increased odds as compared to non-biological 
donors of being obese as compared to normal weight 
donors. Partner/spouse donors had increased odds as 
compared to biological donors of being moderately or 
morbidly obese (OR: 1.22, 95%CI: 1.06, 1.40) and 
mildly obese (OR: 1.10. 95%CI: 1.01, 1.19).

Education
Donors with a High School (HS) diploma or GED 
had increased odds as compared to donors with an 
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Weight category Moderate/morbid Mild obese Overweight

vs  normal weight obese OR (95%CI) OR (95%CI) OR (95%CI)
Relationship 
  Biological 1.34 (1.19, 1.51)a 1.19 (1.11, 1.27)a 1.08 (1.03, 1.14)a

  Partner/spouse 1.64 (1.39, 1.93)a 1.31 (1.19, 1.43)a 1.18 (1.09, 1.27)a

  Non-biological Ref. Ref. Ref.
Age x gender
  Males
    18-34 yr Ref. Ref. Ref.
    35-49 yr 1.65 (1.38, 1.97)a 1.84 (1.67, 2.02)a 1.82 (1.69, 1.97)a

    50-64 yr 1.32 (1.04, 1.69)a 1.76 (1.56, 1.98)a 1.78 (1.61, 1.96)a

  ≥ 65 yr 1.40 (0.66, 2.97) 1.47 (0.99, 2.16) 1.40 (1.03, 1.92)a

  Females
    18-34 yr Ref. Ref. Ref.
    35-49 yr 1.03 (0.90, 1.17) 1.30 (1.20, 1.41)a 1.23 (1.15, 1.32)a

    50-64 yr 0.86 (0.72, 1.02) 1.21 (1.10, 1.33)a 1.43 (1.33, 1.55)a

  ≥ 65 yr 0.51 (0.25, 1.04) 0.73 (0.52, 1.04) 1.27 (1.01, 1.61)a

Ethnicity/race x gender 
  Males
    Asian 0.31 (0.18, 0.55)a 0.22 (0.17, 0.30)a 0.49 (0.42, 0.58)a

    Black 1.18 (0.95, 1.46) 0.99 (0.87, 1.12) 0.84 (0.76, 0.93)a

    Hispanic 1.46 (1.16, 1.85)a 1.34 (1.18, 1.52)a 1.21 (1.09, 1.35)a

    White Ref. Ref. Ref.
    Other 1.60 (0.85, 3.00) 1.23 (0.84, 1.79) 1.13 (0.82, 1.54)
  Females
    Asian 0.15 (0.07, 0.30)a 0.33 (0.26, 0.42)a 0.54 (0.47, 0.63)a

    Black 2.75 (2.36, 3.22)a 2.41 (2.17, 2.66)a 1.82 (1.66, 1.99)a

    Hispanic 1.49 (1.24, 1.78)a 1.50 (1.35, 1.66)a 1.49 (1.37, 1.62)a

    White Ref. Ref. Ref.
    Other 2.06 (1.34, 3.17)a 1.83 (1.40, 2.41)a 1.57 (1.25, 1.99)a

Education
  No HS diploma or GED Ref. Ref. Ref.
  HS or GED 2.03 (1.26, 3.28)a 1.08 (0.88, 1.32) 0.91 (0.77, 1.07)
  Attended college/technical school 1.91 (1.18, 3.10)a 1.02 (0.83, 1.26) 0.93 (0.79, 1.10)
  Associate/bachelors degree 1.40 (0.86, 2.28) 0.80 (0.65, 0.99)a 0.80 (0.67, 0.94)a

  Graduate degree 1.04 (0.62, 1.73) 0.61 (0.49, 0.76)a 0.67 (0.56, 0.80)a

  Unknown 1.84 (1.14, 2.98)a 1.03 (0.84, 1.27) 0.92 (0.77, 1.08)
Region
    1 1.18 (0.88, 1.57) 1.26 (1.08, 1.48)a 1.14 (1.01, 1.29)a

    2 1.23 (0.99, 1.52) 1.09 (0.97, 1.23) 0.99 (0.90, 1.08)
    3 1.08 (0.85, 1.37) 1.19 (1.05, 1.36)a 1.13 (1.02, 1.25)a

    4 1.51 (1.19, 1.90) 1.46 (1.28, 1.66)a 1.15 (1.03, 1.28)a

    5 0.78 (0.63, 0.97)a 0.99 (0.88, 1.11) 0.99 (0.91, 1.09)
    6 0.85 (0.58, 1.26) 0.98 (0.81, 1.19) 1.07 (0.92, 1.24)
    7 1.49 (1.21, 1.83)a 1.31 (1.17, 1.47)a 1.03 (0.94, 1.13)
    8 0.71 (0.53, 0.95)a 0.92 (0.79, 1.06) 1.04 (0.93, 1.16)
    9 Ref. Ref. Ref.
  10 1.30 (1.03, 1.64)a 1.33 (1.17, 1.52)a 1.13 (1.02, 1.26)a

  11 1.06 (0.83, 1.35) 1.23 (1.08, 1.41)a 1.11 (0.99, 1.23)
Year 0.75 (0.69, 0.80)a 1.20 (1.15, 1.25)a 1.12 (1.08, 1.15)a

aP < 0.05

Table 2  Multinomial logistic regression models predicting moderate/morbid obesity (body mass index 35 or greater), mild obesity 
(body mass index 30 to less than 35) and overweight (body mass index 25 to less than 30) as compared to normal body mass index

BMI: Body mass index; GED: General education degree.
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associate/bachelor’s degree and donors with a graduate 
degree of being moderately or morbidly obese (OR: 
1.45, 95%CI: 1.25-1.68 and 1.96, 95%CI: 1.60-2.45, 
respectively) and mildly obese (OR: 1.35, 95%CI: 
1.25-1.46 and 1.77, 95%CI: 1.58-1.97, respectively). 
Donors who attended college or technical school had 
increased odds as compared to donors with an associate 
or bachelor’s degree and donors with a graduate 
degree of being moderately or morbidly obese (OR: 
1.37, 95%CI: 1.17-1.59 and 1.85, 95%CI: 1.47-2.32, 
respectively) and mildly obese (OR: 1.28, 95%CI: 
1.18-1.39 and 1.68, 95%CI: 1.50-1.87, respectively) 
as compared to normal weight. 

Region
To help organ procurement, allocation, and trans­
plantation, the United States is divided into 11 different 
UNOS regions. These regions correspond to some 
extent to the United States Census regions. There was 
a significant association between region and donor 
BMI. Region 9 had reduced odds as compared to other 
regions of having donors in higher BMI groups. Region 
4 and Region 7 were more likely to have donors in the 
higher BMI groups.

DISCUSSION
Obesity is an increasing epidemic in the United States[8,9]. 
Sixty-three point six percent of living kidney donors in 
the past thirteen years have spanned the overweight to 
obese categories. The increase in the overweight and 
mildly obese living kidney donors in our study parallel 
the national increase in obesity trends. 

Of concern is that obesity can be associated with an 
increased risk of hypertension, impaired fasting glucose, 
diabetes mellitus, dyslipidemia, metabolic syndrome, 
coronary artery disease, sleep apnea, and nonalcoholic 
fatty liver disease as well as an increased risk for 
certain cancers and indirectly through co-morbidities 
such as diabetes and hypertension, can lead to chronic 
kidney disease[10]. At five year follow up, Kramer et 
al[11] found that overweight and obese individuals 
had 20% and 40% risk of developing chronic kidney 
disease. Having a higher baseline BMI can serve as an 
independent risk factor for end stage kidney disease[12]. 
The long term effects of obesity on the solitary kidney 
of a kidney donor are still uncertain[7]. This risk factor 
increases the risk of developing other co-morbid con­
ditions such as diabetes mellitus, hypertension, or 
even proteinuria which can together compromise the 
function of their solitary kidney. Since more than half 
of the living kidney donors in the past decade fall in the 
category of overweight or obese, concerns regarding 
post donation outcome should be taken into account. 
Obese donors should be counseled regarding their long 
term risk of developing the various aforementioned co-
morbid conditions and regarding implementation of 
lifestyle modifications to try to decrease their risk. Due 
to the different BMI criteria of exclusion at different 

transplant centers, analysis revealed 1992 donors 
who were moderately to morbidly obese. Although 
a low net percentage of 4.2%, special concern and 
follow up should be dedicated to this subpopulation 
as they are likely to be of highest risk for subsequent 
co-morbidities. Short term outcomes of obese living 
kidney donors have shown increased wound related 
complications and longer operative times[6,13]. A recent 
meta-analysis found that operative duration, rise in 
serum creatinine, and conversion rate from laparoscopic 
donor nephrectomy to open procedure favored the 
lower BMI than higher BMI group[14]. Six months to one 
year follow up did not show any significant differences 
in renal function, creatinine levels, microalbuminuria, or 
hypertension when obese kidney donors were compared 
to their non-obese counterparts[6,15-17]. Still uncertain 
are the very long term outcomes in obese living kidney 
donors. At a mean of 11 year follow up, obese donors 
had an increased risk of developing hypertension and 
dyslipidemia, two important risk factors for coronary 
artery disease, however these were not found to be 
exacerbated by nephrectomy[17]. 

When a potential kidney donor comes for evaluation, 
certain donor demographics should be taken into 
consideration. For the obese kidney donor, especially in 
the 35-49 years old category cumulative donor health 
risk, may be increased throughout time. Biologically 
related and partner/spouses were more likely to be 
in the obese donor categories. This trend may be a 
reflection of the donors’ willingness to do good for that 
close family member or loved one, blunting concern 
about themselves and their potential risks associated 
with their BMI. 

Black and Hispanic females and Hispanic males were 
more likely than Whites and Asians to be obese donors. 
Our findings for males in regard to ethnicity deviated 
from the national trends. Among those greater than 20 
years old, data from NHANES reveals that Non-Hispanic 
blacks have the highest age-adjusted rates of obesity 
(49.5%) compared with Mexican Americans (40.4%), 
Hispanics (39.1%), and non-Hispanic whites (34.3%)[18]. 
In our study, however, Hispanic males were more likely 
to be in the obese groups when compared to Blacks. 
Hispanic females were less likely to be in the obese 
groups when compared to Black females. This trend 
in the male Black population could be due to fact that 
Blacks were being excluded in the predonation period. 
Many Black obese donors may nevertheless end up 
being excluded because of obesity-related complications 
that have already developed prior to donation. In fact, 
in the pre-donation period, the majority of moder­
ately to morbidly obese potential living kidney donors 
who were excluded were Black[19]. Of further concern 
is that Hispanics and Blacks are at highest risk for 
hypertension and kidney disease. Being of Hispanic 
ethnicity, increased the risk of end stage renal disease 
and progression of end stage renal disease, partially 
explained by higher prevalence of diabetes in this 
group[20]. Blacks as well have a higher prevalence of 
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ESRD[17,21]. Informed consent and risk stratification of 
these donors in the predonation evaluation period is 
imperative.

The UNOS/OPTN database is the only national 
database for living kidney donors. As with all databases, 
there are limitations. There can be under reporting 
and missing donor data as well as inaccurately entered 
data. Ten point seven percent of the total donors 
had missing BMI and less than 1% had implausible 
data entries as discussed in the methods section. A 
strength is the large number of living kidney donors 
and the diversity of donors in the database. Another 
limitation of this study is that the database does not 
capture how many potential living kidney donors were 
excluded due to obesity or obesity related complications 
in the predonation evaluation period, as more than 
fifty percent of United States transplant centers are 
excluding those with BMI greater than 35 kg/m2. Prior 
studies have shown that obesity is serving as a potential 
barrier to kidney donation[19,22]. Although we do see 
an upward trend in the overweight and mildly obese 
paralleling the national trend, knowing this predonation 
information would allow us to demonstrate an accurate 
trend of kidney donors in this higher BMI category.

The obesity epidemic is affecting the living kidney 
donor population. Paralleling the national rise, there is 
an increase in the overweight and mildly obese kidney 
donors. In addition, there still remains a small number 
of moderate to morbidly obese donors who are allowed 
to donate. Care is advised when allowing donors in this 
BMI category to donate due to the uncertainty of the 
long term outcomes. On a national level, continued 
awareness and implementation of programs to limit the 
obesity crisis are needed. 
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COMMENTS
Background
The obesity epidemic has been increasing over the past three decades. 
Transplant centers across the United States use different criteria in determining 
donor exclusion based on body mass index (BMI). There is a national shortage 
of living kidney donors. Due to the shortage of living kidney donors, some 
transplant centers may be less stringent on the obesity criteria. However, the 
safety of potential donors must come first. Long term outcomes for obese 
living kidney donors are still uncertain. The primary aim of the study was to 
analyze the national temporal trends associated with BMI and living kidney 
donation over the past 13 years. In addition, the authors wanted to examine the 
association between live kidney donor BMIs and age, gender, race/ethnicity, 
relationship to the kidney transplant recipient, education status, transplant 
region, and year.

Research frontiers
This study allows us to see the temporal trend of BMI and living kidney 
donation. It highlights certain donor characteristics which should be taken into 
account when a potential kidney donor is evaluated. Since most of the living 
kidney donors fall in the overweight or obese categories, hence contributing 
to the majority of the living kidney donor encounters, and due to uncertain 
long term outcomes in the obese living kidney donor, this study highlights 
the importance of discussing all possible long term co-morbidities and 
complications associated with obesity during an initial donor evaluation.

Innovations and breakthroughs
By analyzing the temporal trend of BMI and living kidney donation, the authors 
were able to determine where the authors stand in relationship to the obesity 
epidemic. The authors found that 63.6% of living kidney donors over the past 
thirteen years have spanned the overweight to obese categories. The increase 
in the overweight and mildly obese living kidney donors in the study parallels 
the national increase in obesity trends. Seeing that more than half of the living 
kidney donors fall in the overweight to obese categories, something needs to 
be done to address the obesity epidemic. In addition, there were 1992 in the 
moderate/morbidly obese group who were allowed to donate. Although a low 
net percentage of 4.2%, special concern and follow up should be dedicated to 
this subpopulation as they are likely to be of highest risk for subsequent co-
morbidities. In addition, the authors found that donors 35-49 years of age, 
hispanic males or females and black females, those with high school diploma 
or general education degree, and biologically related or partner/spouses were 
more likely to be obese. These certain donor demographics should be taken 
into account when a potential kidney donor comes in for evaluation.

Applications
The authors see that more of the donors are overweight and obese and still 
there are a minority of kidney donors who are moderate to morbidly obese. 
Caution should be taken when allowing these donors to donate due to uncertain 
long term kidney donation outcomes in this subpopulation. The first priority in 
donor evaluation should be to assess safety and to discuss all potential long 
term comorbidities and complications with this subpopulation. In addition, a call 
for national and international programs is needed to stop the obesity epidemic. 

Peer-review
This is a well written paper.
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