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Abstract 

 

This multicentre prospective potential living kidney donor cohort study investigated which 

sociodemographic and other factors predict progression to living kidney donation or donor 

withdrawal, as little is known on this topic.  

Data were collected on individuals undergoing living donor assessment at 7 UK hospitals from 

01/08/14 to 31/1/16. Multivariable logistic regression was used to explore the relationships 

between donor and recipient characteristics and likelihood of kidney donation.  

805 individuals presented for directed donation to 498 intended recipients. 112 intended 

recipients received a transplant from a living-donor.  Potential donors were less likely to donate if 

their intended recipient was female rather than male (Odds Ratio (OR) 0.60 (0.38-0.94) p=0.03), a 

friend rather than relative (OR 0.18 (0.05-0.60) p=0.01), or had renal failure due to a systemic 

disease rather than another cause (OR 0.41 (0.21-0.80) p=0.01). The most socioeconomically 

deprived quintile were less likely to donate than the least (OR 0.49 (0.24-1.00) p=0.05), but the 

trend with deprivation was consistent with chance (p=0.12). Higher BMI was associated with a 

lower odds of donation (OR per +1kg/m2 0.92 (95% Confidence Interval 0.88-0.96) p<0.001)). 

Younger potential donors (OR per +1 year 0.97 (0.95-0.98) p<0.001), those of non-white ethnicity 

(OR 2.98 (1.05-8.44) p=0.04) and friend donors (OR 2.43 (1.31-4.51) p=0.01) were more likely to 

withdraw from work-up.  

This is the first UK study of potential living kidney donors to describe predictors of non-donation. 

Qualitative work with individuals who withdraw might identify possible ways of supporting those 

who wish to donate but experience difficulties doing so. 

Keywords 

Living donors; Kidney donation; Transplantation; Sociodemographic predictors. 
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Introduction 

 

In the UK, national data are collected on potential and actual deceased organ donors by NHS Blood 

and Transplant.1 Whilst data are collected on actual living kidney donors (LKDs),2 no national data 

are collected on people who undergo assessment for living donation, that is, potential living 

donors. Therefore little is known about what factors influence progression to donation or 

withdrawal. 

 

Two UK single-centre cohort studies have reported the proportion of potential donors that 

actually go on to donate as 13%3 and 18%.4 Studies from the Republic of Ireland,5 the 

Netherlands,6 Poland,7 South Africa,8 and the USA,9-11 have reported varied estimates of between 

8-49% of potential donors becoming actual donors. Almost all of these studies were single-centre 

and the predictors of donation and of non-donation have not been well described. Identifying 

predictors of non-donation, and potential donor withdrawal in particular, may identify groups of 

potential donors who would benefit from further support, and may identify ways of making this 

process more efficient. There has been a recent call from the renal transplant community to 

address this gap in knowledge.12 

 

This is the first UK multicentre prospective cohort study of potential LKDs to investigate the 

sociodemographic predictors of living kidney donation, and the main reasons for non-donation: i) 

donor withdrawal, and ii) donors being clinically unfit for donation. In the UK,13 the Netherlands,14 

the USA15-17 and Australia,18 socioeconomically deprived patients with renal failure are less likely 

to receive a living-donor kidney transplant (LDKT) than less deprived patients. Therefore, we were 

particularly interested in investigating whether this observed socioeconomic inequity is in part 

explained by socioeconomic inequity in potential donor progression and retention. 
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Results 

 

A total of 856 potential donors were recruited (Figure 1 – Flow chart of study participants). After 

the exclusion of non-directed ‘altruistic’ donors on whom no recipient information was available 

(n=51), 805 potential donors linked to 498 intended recipients remained. 74.3% (n=598) of donors 

had their first assessment for donation in a face-to-face meeting with a living donor coordinator. 

The remainder (25.6% (n=206)) were initially assessed over the telephone or via a posted and 

returned questionnaire. For one individual information on the mode of first assessment was 

missing. 

 

Potential donor characteristics 

 

Characteristics for all potential donors and by level of socioeconomic deprivation (SED) are 

provided in Table 1. More deprived potential donors were younger than the less deprived 

(p<0.001): the median age of potential donors in Index of Multiple Deprivation (IMD) quintile 5 

was more than 10 years less than that of those in IMD quintile 1. A greater proportion of deprived 

than less deprived donors were ethnicities other than white (p=0.02). The median body mass 

index (BMI) of donors was high (‘overweight’) across all levels of SED. 26.9% of potential donors 

had a BMI ≥30kg/m2. Donor marital status differed with SED (p<0.001): more deprived donors 

were less likely to be married, and more likely to be in a long-term relationship without being 

married. Less deprived donors were more likely to be retired than more deprived donors (p=0.02). 

There was no evidence that more deprived individuals who had presented for donation had more 

comorbidities than the less deprived (p=0.41). 

The different renal units evaluated potential donors with different levels of SED (Supplementary  

Table 1)  reflecting differences in the populations they serve.19 In Cambridge and Bristol, <6% of 
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the potential donors evaluated were from IMD quintile 5, whereas >25% of the potential donors 

evaluated in Cardiff, Newcastle and Preston were from this quintile.  

Intended recipient characteristics 

 

Intended recipient characteristics by level of SED are presented in Table 2. As with potential 

donors, more deprived intended recipients were younger than less deprived recipients (p=0.01). . 

More deprived intended recipients were at a more advanced stage of renal disease than less 

deprived recipients: intended recipients in IMD quintiles 4 and 5 were less likely to be at Chronic 

Kidney Disease (CKD) stages G4 or G4T, and were more likely to be at CKD stage 5 or on dialysis 

(p<0.001). 

 

Donors and recipients came from the same IMD quintile in 58.8% of donor-recipients pairs for 

which no IMD data was missing (n=682, agreement 81.8%, expected agreement 59.8%, weighted-

kappa 0.55, p<0.001).  

 

Potential donor outcomes 

 

Of the 805 potential donors, 735 had outcomes at the close of the study, and 70 were censored as 

they were still undergoing assessment. The characteristics of censored individuals were compared 

to those of potential donors included in the analysis; no evidence was found for any differences 

between the two groups. 112 (15.2%) individuals had donated by the close of the study. 110 

(15.0%) individuals had withdrawn. Outcomes for potential donors by level of SED are available as 

Supplementary Table 2. 

 
Median duration of donor assessment for those who donated was 308 days (Inter-quartile range 

(IQR) 176 days). Donors who withdrew were in work-up for a median of 61 days (IQR 157 days). 



6 
 

One donor withdrew from evaluation after 754 days. Median duration of donor evaluation for 

potential donors who were deemed medically unsuitable was 76 days (IQR 162 days), surgically 

unsuitable 152 days (IQR 438 days), and psychologically unsuitable 183 days (IQR 153 days), 

reflecting the order in which these evaluations are typically undertaken in work-up.  

 
 

Predictors of living kidney donation 

 

182 potential donors were excluded from this analysis as their progress was dependent on the 

progress of other potential donors (see ‘Methods’). The characteristics of these donors were 

compared to those who progressed (Supplementary Table 3). Of multiple potential donors for the 

same recipient, those who were not selected to proceed with donor assessment were younger 

(p=0.001), more likely to be single (p=0.02), more likely to be a friend (p=0.005), and more likely to 

be HLA/ABO incompatible (p=0.006). This suggests that at this early stage, discussions between 

potential donors, recipients and donor coordinators result in older donors, closer relatives and 

better immunological matches being selected over younger potential donors and friends.  

 

Univariable analyses (Table 3) found that if the potential donor was the parent of the intended 

recipient they were more likely to donate (Odds Ratio 1.95 (95% Confidence Interval (CI) 1.16-

3.26) p=0.01). This association was not altered after adjustment for donor age (OR 1.97 (95%CI 

1.14-3.42) p=0.02) but it was weakened after adjustment for recipient age (OR 1.75 (95%CI 0.98-

3.13) p=0.06), suggesting that the parents of young children are more likely to progress through to 

donation. Potential donors who were friends rather than relatives were less likely to donate (OR 

0.18 (95%CI 0.05-0.60) p=0.01). This strong association remained even after adjustment for donor 

and recipient age, sex, donor BMI, donor SED, comorbidity and recipient primary renal disease 

(PRD) (OR 0.18 (95%CI 0.05-0.60) p=0.005). Higher BMI was associated with a lower likelihood of 
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donation (OR per 1kg/m2 increase 0.92 (95%CI 0.88-0.96) p<0.001). This did not change after 

adjustment for donor age and sex (OR 0.92 (95%CI 0.88-0.96) p<0.001). 

If the potential donor’s intended recipient had a glomerular PRD the potential donor was more 

likely to donate (OR 1.74 (95%CI 1.10-2.77) p=0.02). This remained after adjustment for donor and 

intended recipient age, sex, SED level, and donor comorbidity (OR 1.78 (95%CI 1.09-2.90) p=0.02). 

Potential donors were less likely to donate if their intended recipient had a systemic PRD (OR 0.41 

(95%CI 0.21-0.80) p=0.01). 61.3% of those with systemic PRDs had diabetes mellitus as the cause 

of their renal failure. Further exploration revealed that those donating to an individual with a 

systemic PRD were more likely to not donate due to their intended recipient being unfit (OR of 

non-donation as recipient unfit 2.65 (95%CI 1.07-6.59) p=0.04). 

 

 

Socioeconomic deprivation, potential donors and likelihood of living kidney donation  

 

Although the greatest level of SED appeared to be associated with a halving of the likelihood of 

donation (IMD quintile 5 versus 1, OR 0.49 (95%CI 0.24-1.00) p=0.05), the trend with deprivation 

was non-linear and consistent with chance (OR per IMD quintile increase 0.88 (95%CI 0.75-1.03) 

p=0.12). In the donor and recipient sex-adjusted analysis (Supplementary Table 4), the most 

deprived potential donors remained the least likely to donate, but as expected this didn’t persist 

after adjustment for possible mediators of SED on living donation with most IMD quintiles showing 

attenuation of the effect estimates. No evidence was found of interaction between SED and age, 

sex or transplant centre.  

 

Predictors of potential donor withdrawal  
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Younger donors were more likely to withdraw from donor work-up (Table 4). This association 

remained after adjustment for donor and recipient sex, and recipient age. Non-white potential 

donors were almost three times as likely to withdraw than whites (OR 2.98 (95%CI 1.05-8.44) 

p=0.04) but this finding must be treated with caution as the number of non-white individuals was 

very small. Those without comorbidities were more likely to withdraw from donor assessment. 

This association was diminished after adjustment for donor age (adjusted OR 0.66 (95%CI 0.39-

1.11) p=0.11) as those with comorbidities are more likely to be older individuals who were much 

less likely to withdraw from donor work-up.  Parental donors were much less likely to withdraw 

from work-up, but this association was weakened after adjustment for donor age (OR 0.47 (95%CI 

0.20-1.08) p=0.08). Friends rather than relatives were more likely to withdraw. This association 

remained after adjustment for donor and recipient age, sex and level of SED (OR 2.32 (95%CI 1.13-

4.78) p=0.02). People donating to more deprived recipients were more likely to withdraw, but this 

association was not statistically significant at the 5% level after adjustment for donor age (OR of 

withdrawal per unit increase in IMD quintile 1.13 (95%CI 0.95-1.34) p=0.17).  

 

Predictors of potential donor clinical unsuitability 

 

Older donor age (OR per +1 year 1.02 (95%CI 1.01-1.04) p=0.01), and active comorbidities (OR ≥1 

comorbidities vs none 3.30 (95%CI 2.22-4.90) p<0.001) were associated with an increased 

likelihood of a donor being assessed as unsuitable. No association between donor clinical 

unsuitability and SED or recipient PRD was found.  

 

Predictors of renal transplantation for a recipient 

 

Findings of unadjusted analyses examining intended recipient likelihood of receiving a LDKT are 

presented in Supplementary Table 5. Transplant candidates who had three potential donors under 
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review were twice as likely to receive a LDKT than those with one under evaluation (OR 2.21 

(95%CI 1.00-4.88) p=0.05): having >3 potential donors did not confer any added benefit 

(‘threshold effect’). There was no evidence that more deprived transplant candidates were less 

likely to receive a LDKT once they had a potential donor under review (p value for trend of 

increasing IMD quintile=0.46).  

 

Missing data 

 

7.1% (n=57) of the 805 potential donors and 12.1% (n=60) of the 498 intended recipients were 

missing an IMD score. No pattern of missingness was identified. Missing scores resulted from 

postcodes not being recorded in the medical notes, new postcodes not yet having a corresponding 

IMD score, or the participant not being from England/Wales. Missing covariate information was 

<5% for all donor and recipient covariates, and no patterns of missingness were identified. Due to 

the small amount of missing data, the associations did not significantly differ between the 

complete cases analysis and the analyses with missing variables imputed (Supplementary Table 6). 

 

The analyses performed separately for Wales and England, and then pooled, were comparable to 

those generated in the combined analyses (Supplementary Figures). 

 

Discussion 

 

15.2% of potential donors with end-points at the close of the study had donated. Our findings 

suggest that of those individuals who begin LKD assessment, potential donors who i) are friends of 

their intended recipient, ii) have a higher BMI, iii) are donating to female recipients, and iv) 

donating to an individual with a systemic PRD are less likely to progress to donating a kidney. 
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Donors living in the most socioeconomically deprived 20% of areas were less likely to donate when 

compared to the least deprived but there was no strong evidence of a linear trend.  

The majority of individuals who volunteer for possible living kidney donation do not go on to 

donate. This study has identified which potential donors are the least likely to donate and has 

identified predictors of withdrawal. Identifying those potential donors who are least likely to 

progress helps to identify barriers to living kidney donation, and identify opportunities to support 

potential donors and improve living donor retention. This is of particular importance in countries, 

including the UK and USA, in which rates of living-donor kidney transplantation have recently 

plateaued or even declined.20, 21  

 

With respect to understanding the socioeconomic inequity in living-donor kidney transplantation, 

our study suggests that while the most deprived potential donors were the least likely to donate a 

kidney, there was no trend with SED, and therefore deprivation may affect donor recruitment 

rather than progress once recruited. 

 

Predictors of living kidney donation and non-donation 

 

Women were less likely to receive a LDKT; this has been described previously,22, 23 and is thought 

to be due at least in part to the greater level of lymphocytotoxic antibodies from sensitizing events 

including pregnancy, which provide a barrier to transplantation.24 Transplant candidates with a 

systemic PRD were less likely to receive a LDKT, whilst those with a glomerular PRD were more 

likely, something that has also been suggested previously in the UK.25 Individuals with glomerular 

diseases may be less likely to have multiple comorbidities (as compared to individuals with 

systemic diseases) which may impact on maintained intended recipient fitness for transplantation 

while a potential donor is being evaluated.25 In keeping with this, those donating to an individual 
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with a systemic PRD were more likely to not donate because their recipient was unfit. This was 

due to individuals listed as suitable for transplantation becoming unsuitable, and donor evaluation 

starting prior to the recipient’s transplant fitness being ascertained. Ensuring intended recipients 

are fit before a potential living donor begins assessment may prevent disappointment on the 

donor’s part, and prevent money being spent on unnecessary investigations. 

 

High BMI in the potential donor population is a problem; the median BMI of donors across all 

socioeconomic levels was classed as ‘overweight’, and potential donors with higher BMIs were less 

likely to donate. Our findings suggest that national and international guidelines for living kidney 

donation are being followed: UK guidelines26 recommend that moderately obese individuals are 

counselled about increased peri-operative and longer-term risks following donation, and those 

with BMIs >35kg/m2 are discouraged from donating. In our study higher BMI was not a predictor 

of being deemed clinically unsuitable, suggesting that those with high BMIs are suspended from 

work-up in order to lose weight, rather than classified as completely unsuitable.  

The UK guidelines are slightly more conservative than international guidelines. Draft ‘Kidney 

Disease: Improving Global Outcomes’ (KDIGO) guidelines27 recommend that up to BMIs of 40 

kg/m2 can be considered for donation, but obese individuals should still be counselled regarding 

high risks. It would be interesting to see if BMI is such a strong predictor of non-donation in 

countries in which those with higher BMIs are allowed to donate.  

 

Predictors of potential donor withdrawal 

 

19.9% (n=110) of independent donors withdrew from work-up. This is comparable to the 17.5% 

figure reported in another UK donor attrition study.3 Friends were more likely to withdraw from 

donor assessment than relatives. This might reflect weaker emotional relationships, but a lack of 
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family support for the donor may be of importance, as has been suggested in the progress of non-

directed kidney donors.28  

Both UK and KDIGO guidelines26, 27, 29 reference recent studies which reported that certain 

individuals, including younger and black individuals, have a greater lifetime risk of developing renal 

failure following donation.30-32 Communication of these increased risks may explain the increased 

likelihood of withdrawal in younger and non-white potential donors in our study. In addition, for 

younger people, the impact of donor evaluation on the lifestyle, including caring responsibilities, 

may be too great. Detailed qualitative work is urgently required12 to understand the reasons for 

withdrawal. 

 

Socioeconomic deprivation and living kidney donation 

 

In the UK, as in the Netherlands,14 the USA15-17 and Australia,18 renal patients from 

socioeconomically deprived populations are less likely to receive a LDKT13 than less deprived 

individuals, despite being more likely to have renal failure.33-36 Thus far, it has not been clear 

whether socioeconomic barriers to living-donor kidney transplantation exist once a transplant 

candidate has one or more potential donors under evaluation. This study hasn’t provided strong 

evidence that, once under review, more deprived donors are less likely to progress through to 

donation though the study may have been underpowered to demonstrate a weaker effect. Whilst 

one might have expected that donors from areas of greater deprivation would have poorer 

health37-41 and hence may not progress, our failure to observe this may be explained by pre-

hospital screening or self-selection (those with health problems don’t present), and/or because 

donors from more deprived areas were more likely to be younger. 

If failure to progress once being assessed is not the reason, then other explanations need to be 

considered such as delays in both transplant referral42 and in renal patient listing for 
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transplantation,43, 44 and possible barriers to the pursuit of a LDKT and recruitment of a potential 

donor.45, 46  

Socioeconomic deprivation, potential donors and transplant candidates 

 

Potential donors for more deprived transplant candidates start donor assessment when the 

transplant candidates are at more advanced stages of renal disease (CKD 5 and dialysis) when 

compared to less deprived transplant candidates. This is in keeping with previous research that 

suggests that socioeconomically deprived individuals are less likely to receive a pre-emptive kidney 

transplant.17, 18, 47-49  This may reflect the association of SED with more rapid progression of renal 

disease towards renal failure,50 later presentation to secondary care51, 52 and later listing for 

transplantation.43, 44, 53, 54 Qualitative work also suggests that a lack of a long-term health 

perspective might mean that LDKTs aren’t considered until a situation makes it of importance in 

the short-term.45 Starting discussions about living-donor kidney transplantation early, and trying 

to encourage a longer-term perspective may help to encourage a more timely pursuit of live-donor 

kidney transplantation. 

 

Strengths and limitations 

 

This prospective cohort study is the first UK study to collect multicentre data on potential LKDs. To 

our knowledge, it is also the first to explore the relationship between SED and potential LKD 

conversion to actual donor. Only seven individuals (0.8%) declined to participate. The amount of 

missing data was <10% for donor exposure variable and covariates. However, there are some 

important limitations: i) This study does not capture possible variation in the informal ‘screening’ 

of potential donors by healthcare workers when they accompany candidates to clinic, by intended 

recipients or potential donors themselves, that occurs prior to the potential donor being assessed 

at the renal unit. ii) Practice at all the participating centres was similar so study findings may not 
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be generalizable to renal centres with differences in donor evaluation (for example, one day 

assessment)55 or in healthcare systems with different models of funding; iii) The cohort study 

population was predominantly (92.8%) white so our findings might not be generalizable to 

populations in other ethnic groups; iv) Whilst this study is reasonably large, we may have been 

underpowered to detect modest effects; v) The study was based at seven renal units, and 

therefore we could not test for variation between centres. 

 

Future work 

 

This study has identified groups worthy of further study. Longitudinal qualitative research with 

those donors this study has identified are most likely to withdraw may provide greater 

understanding of the reasons for withdrawal, and of ways in which individuals could be supported 

through the process if their desire to donate remains. Ethnographic work in renal units, and 

consultation analysis could be used to investigate the influence of physicians on potential donor 

decision-making. This study also emphasises the need to address obesity in the potential donor 

population.56 Ensuring potential donors know at the time a relative or friend is diagnosed with 

renal disease that a high BMI will prevent donation and offering weightloss support at this stage 

will not only improve the health of potential donors, but also increase the likelihood of them being 

suitable for donation if this is something they wish to pursue in the future. Engaging with 

weightloss in advance of a possible kidney donation will help clinicians assess if the weightloss is 

sustainable, and likely to be maintained after donation.57  

 

We believe the establishment of a national reporting system of potential living-donor evaluations 

from all UK renal units (as with deceased donors1), would enable centre variation and practice 

patterns to be investigated, as well as provide far greater power to examine the relationships 
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between ethnicity, SED and donor progression in greater detail. National reporting of unit donor 

progression might also highlight best practice and may help with the initiation and monitoring of 

multi-arm trials of interventions aimed at supporting and facilitating living kidney donation. 

 

Conclusions 

 

This study has described several predictors of living kidney donation and potential donor 

withdrawal. It has suggested that barriers to socioeconomically deprived renal patients prior to 

the recruitment of potential donors may be important as a strong association between SED and 

progress or retention of potential donors once under review was not demonstrated.  

 

 

Methods  

 

Detailed methods are provided as a supplementary file.  

 

The study was based at seven renal units in England and Wales: Southmead Hospital, Bristol; 

Addenbrooke’s Hospital, Cambridge; The Freeman Hospital, Newcastle-upon-Tyne; Royal Stoke 

University Hospital, Stoke-on-Trent; Royal Preston Hospital, Preston; University Hospital of Wales, 

Cardiff; and Morriston Hospital, Swansea. Four units are transplant centres, perform donor 

nephrectomy and transplantation operations. Three units refer candidates to another centre for 

final approval/surgery. During the study period, the annual proportion of those active on the 

transplant waiting list who received a LDKT at each participating centre (or the transplant unit to 

which they refer) ranged between 13.1% and 32.8%.21 All centres participate in the UK paired 

exchange program. Data was collected on all individuals who presented for LKD assessment 

between 1/8/14 and 31/1/16. 
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The cohort population consisted of potential LKDs and their intended recipients. ‘Potential donors’ 

comprised all individuals who underwent a formal documented initial assessment for living kidney 

donation during the study period. Initial assessments could be conducted over the telephone, in 

person, or via written communication (e.g. questionnaire, email). All potential donors were 

eligible. Information regarding the study was provided in a detailed patient information leaflet. An 

opt-out consent procedure was approved for use as no data were collected other than that 

routinely collected in donor assessment. Participants were identified by the LKD co-ordinators at 

each centre, and a list maintained at each site. Individuals were followed until reaching the 

primary outcome (of donation or confirmed non-donation), or until 31/7/16, whichever occurred 

first, allowing for a minimum of 6 months follow-up. Donor assessment at the study sites is 

undertaken in stages (see Supplementary Methods) so individuals could leave the process after 

different degrees of investigation and assessment. For example, an individual could withdraw from 

the process after an initial meeting, before any investigations, whilst another might progress to 

final surgical review and only be deemed unsuitable at this stage. Individuals who remained in 

donor work-up at study closure were censored for analysis. Multiple potential donors could 

undergo donor evaluation for the same intended recipient. When multiple donors presented, a 

decision was typically made early in the process regarding which individual would progress 

through to further investigations and clinical review. 

 

Data collection 

 

The study was approved by NHS Research Ethics Committee South East Coast (Ref.13/LO/1820). 

Anonymised data were extracted from the study sites every 4-6 months using REDCap.58  
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The primary outcome for potential donors was whether they did or did not donate a kidney. The 

primary outcome for recipients was whether or not they received a LDKT. Reasons for non-

donation or non-transplantation were recorded (Box 1).  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The exposure variables under investigation were donor and recipient sex, age, level of SED, and 

donor comorbidity. The IMD was used as an ecological measure of SED at the small area level. At 

each study site participant postcodes were converted into the English IMD 2010 and Welsh IMD 

201159, 60 scores using the UK Data Service Census Support’s GeoConvert tool.61 Each participant’s 

country specific IMD quintile was calculated according to their individual IMD score using English 

and Welsh government data reports.59, 60 Higher scores represent greater levels of deprivation. 

Box 1 Outcomes 

Potential donor outcomes 

 Living kidney donation/Donor nephrectomy 

 Donor did not donate 
o Donor withdrew from work-up 
o Donor medically/surgically/psychologically unfit 
o Donor work-up suspended e.g. to lose weight, to gain BP control 
o Donor unable to proceed – recipient unfit/died 
o Donor did not proceed – alternative donor selected to proceed 
o HLAi/ABOi – Options or options unsuccessful 
o Donor suitable – in pool, awaiting match for exchange 

 
Intended recipient outcomes 

 Recipient received LDKT/date planned for transplantation 

 Recipient did not receive LDKT 
o Recipient decided against LDKT 
o Recipient unfit/died 
o Recipient received a DDKT 
o Donor withdrew from work-up 
o Donor medically/surgically/psychologically unfit to proceed 
o Donor work-up suspended e.g. to lose weight, to gain BP control 
o HLAi/ABOi – Options or options unsuccessful 
o Donor suitable – in pool, awaiting match for exchange 
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Living donor evaluation is carried out with reference to the UK Guidelines for Living Donor Kidney 

Transplantation.26 Information collected routinely during LKD evaluation was recorded, including 

medical history, clinical examinations, and investigations. The intended recipient’s PRD was coded 

according to the European Renal Association-European Dialysis and Transplantation Association 

(ERA-EDTA) PRD registry codes,62 and grouped into the ERA-EDTA disease groups (‘major 

headings’).   

 

Statistical analysis 

 

Potential donor and intended recipient characteristics were compared across different levels of 

SED by simple cross-tabulations. Means and standard deviations were calculated for normally 

distributed continuous variables. Medians and IQRs are presented for continuous variables whose 

distribution was not normal. One-way analysis of variance (ANOVA), Chi-squared test, Fisher’s 

exact test, and Cuzick’s test for trend were used to compare baseline characteristics between IMD 

quintile subgroups of patients. The concordance of IMD quintiles of potential donors and their 

intended recipients were compared using the weighted kappa-statistic.  

 

Multivariable logistic regression models (ORs, 95% CIs, p-values) were used to explore the 

relationship between potential donor sociodemographic exposure variables (sex, age, BMI, SED, 

donor-recipient relationship, PRD) and the likelihood of living kidney donation. Potential donors 

for the same recipient are likely to be more similar than potential donors for different recipients, 

so we derived robust standard errors, to account for clustering by intended recipient. When 

multiple potential donors present to donate to the same intended recipient then the progression 

of each donor may not be independent of the other(s). In Figure 2 (Figure 2 - Illustration of 

potential non-independence of potential donor progression through donor evaluation), the 
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intended recipient has three potential donors. Potential donor 3 is found to be medically 

unsuitable for donation, whilst both 1 and 2 are suitable at the first assessment. Potential donor 2 

however is a better match, and therefore the assessment of potential donor 1 is halted, whilst 

potential donor 2 proceeds. Therefore, the progression of potential donor 2 and the progression 

of potential donor 3 are independent, whereas the progression of potential donor 1 and that of 

potential donor 2 are not independent. Individuals whose work-up was discontinued because an 

alternative donor progressed were excluded from the logistic regression analysis; only 

independently progressing potential donors were included. 

 

For the analysis with SED we undertook three models: i) unadjusted, ii) adjusted for potential 

confounders, and iii) adjusted for potential mediators. We specified, a priori, potential 

confounders such as donor and recipient sex, and potential mediators of the effect of SED on 

likelihood of living kidney donation including donor and recipient age at work-up, donor 

comorbidity and recipient PRD. As there were very few non-white participants donor and recipient 

ethnicity were omitted from the models.  We tested for a priori interactions between SED and the 

following covariates: age, sex, and renal centre, for both potential donors and intended recipients.  

 

To explore possible sociodemographic variation in the reasons for non-donation, we created 

binary outcome variables for reasons for non-donation e.g. ‘Potential donor withdrew from work-

up (Yes/No)’. 

 

We repeated our multivariable logistic regression models to look at recipient outcomes, and to 

explore the relationship between sociodemographic variables and their prediction of receiving a 

LDKT, using robust standard errors to account for clustering within renal centres. The analysis was 

performed both unadjusted and adjusted for the following recipient variables: age-group 
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(quartiles), sex, number of potential donors the intended recipient had under review, and whether 

the recipient was based at a transplanting or non-transplanting centre. 

 

Analyses were performed using the combined Welsh and English IMD quintiles as measures of 

SED. However, as Welsh and English IMD scores are not directly comparable, sensitivity analyses 

were also performed separately for Wales and England, and the results pooled.  

 

We performed a complete case analysis but also undertook a sensitivity analysis using multiple 

imputation using chained equations to derive 20 imputed datasets per group, for the exposure 

variable and potential confounders and then combined using Rubin’s rules using the multiple 

imputation procedure in Stata 14.63 

 

The report was prepared with adherence to the ‘STrengthening the Reporting of OBservational 

studies in Epidemiology’ (STROBE) statement.64 

 

Supplementary information is available at Kidney International's website. 

 

Figure legends 

Figure 1 - Flow chart of study participants 

Figure 2 - Illustration of potential non-independence of potential donor progression through donor 

evaluation 

Disclosure 

 

All the authors declare no competing interests. 



21 
 

Acknowledgements 

 

This report is independent research arising from a Doctoral Research Fellowship (PKB) supported 

by the National Institute for Health Research (NIHR). YB-S is the equity theme lead for the NIHR 

Collaboration for Leadership in Applied Health Research and Care West (CLAHRC West) at 

University Hospitals Bristol NHS Foundation Trust. CLAHRC West is part of the NIHR, and is a 

partnership between University Hospitals Bristol NHS Foundation Trust and the University of 

Bristol. The views expressed in this publication are those of the authors and not necessarily those 

of the NHS, the National Institute for Health Research, or the Department of Health. 

The authors would like to thank all the study participants, and the living donor coordinators at 

each site who facilitated the study. They would also like to thank the anonymous reviewers who 

reviewed an earlier version of this work and whose comments helped the authors to make 

improvements to the paper. 

 

References 

 

1. NHS Blood and Transplant Potential Donor Audit - Summary Report 1 April 2014 - 31 March 2015. 
[cited 2016 Apr 29]. Available from: www.odt.nhs.uk/pdf/pda_report_1415.pdf. 

 
2. UK Transplant Registry - NHS Blood and Transplant. [cited 2016 Jan 26]. Available from: 

www.odt.nhs.uk/uk-transplant-registry. 

 
3. Saunders R, Elwell R, Murphy G, et al. Workload generated by a living donor programme for renal 

transplantation. Nephrol Dial Transplant 2000; 15: 1667-1672. 

 
4. Calder F, Chang R. Panning for gold: screening for potential live kidney donors. Nephrol Dial 

Transplant 2004; 19: 1276-1280. 

 
5. Connaughton D, Harmon G, Cooney A, et al. The Irish living kidney donor program - why potential 

donors do not proceed to live kidney donation? Clin Transpl 2016; 30: 17-25. 

http://www.odt.nhs.uk/pdf/pda_report_1415.pdf
http://www.odt.nhs.uk/uk-transplant-registry


22 
 

 
6. Beekman G, van Dorp W, van Es L, et al. Analysis of donor selection procedure in 139 living-related 

kidney donors and follow-up results for donors and recipients. Nephrol Dial Transplant 1994; 9: 
163-168. 

 
7. Gozdowska J, Jankowski K, Bieniasz M, et al. Characteristics of potential living kidney donors and 

recipients: donor disqualification reasons--experience of a Polish center. Transplant Proc 2013; 45: 
1347-1350. 

 
8. McCurdie F, Pascoe M, Broomberg C, et al. Outcome of assessment of potential donors for live 

donor kidney transplants. Transplant Proc 2005; 37: 605-606. 

 
9. Lapasia J, Kong S, Busque S, et al. Living donor evaluation and exclusion: the Stanford experience. 

Clin Transpl 2011; 25: 697-704. 

 
10. Moore D, Feurer I, Zaydfudim V, et al. Evaluation of living kidney donors: variables that affect 

donation. Prog Transplant 2012; 22: 385-392. 

 
11. Norman S, Song P, Hu Y, et al. Transition from donor candidates to live kidney donors: the impact of 

race and undiagnosed medical disease states. Clin Transpl 2011; 25: 136-145. 

 
12. Thiessen C, Kulkarni S, Reese P, et al. A Call for Research on Individuals Who Opt Out of Living 

Kidney Donation: Challenges and Opportunities. Transplantation 2016; 100: 2527-2532. 

 
13. Udayaraj U, Ben-Shlomo Y, Roderick P, et al. Social deprivation, ethnicity, and uptake of living 

kidney donor transplantation in the United Kingdom. Transplantation 2012; 93: 610-616. 

 
14. Roodnat JI, Laging M, Massey EK, et al. Accumulation of unfavorable clinical and socioeconomic 

factors precludes living donor kidney transplantation. Transplantation 2012; 93: 518-523. 

 
15. Gore JL, Danovitch GM, Litwin MS, et al. Disparities in the utilization of live donor renal 

transplantation. American Journal of Transplantation 2009; 9: 1124-1133. 

 
16. Axelrod DA, Dzebisashvili N, Schnitzler MA, et al. The interplay of socioeconomic status, distance to 

center, and interdonor service area travel on kidney transplant access and outcomes. Clinical 
Journal of the American Society of Nephrology 2010; 5: 2276-2288. 

 
17. Schold JD, Heaphy ELG, Buccini LD, et al. Prominent impact of community risk factors on kidney 

transplant candidate processes and outcomes. American Journal of Transplantation 2013; 13: 2374-
2383. 

 
18. Grace BS, Clayton PA, Cass A, et al. Transplantation rates for living- but not deceased-donor kidneys 

vary with socioeconomic status in Australia. Kidney Int 2012; 83: 138-145. 

 



23 
 

19. UK Renal Registry Interactive Geographical Maps. [cited 2016 Apr 29]. Available from: 
http://maps.renalreg.org/. 

 
20. Rodrigue J, Schold J, Mandelbrot D. The decline in living kidney donation in the United States: 

random variation or cause for concern? Transplantation 2013; 96: 767-773. 

 
21. NHS Blood and Transplant. Statistics and Clinical Audit: NHS Blood and Transplant Organ Donation 

and Transplantation Activity Report 2015/16. [cited 2017 Jan 13]. Available from: 
http://www.odt.nhs.uk/uk-transplant-registry/annual-activity-report/. 2016. 

 
22. Kayler L, Rasmussen C, Dykstra D, et al. Gender imbalance and outcomes in living donor renal 

transplantation in the United States. American Journal of Transplantation 2003; 3: 452-458. 

 
23. Ojo A, Port F. Influence of race and gender on related donor renal transplantation rates. Am J 

Kidney Dis 1993; 22: 835-841. 

 
24. Wolfe R, Ashby V, Milford E, et al. Differences in access to cadaveric renal transplantation in the 

United States. Am J Kidney Dis 2000; 36: 1025-1033. 

 
25. Jain P, Cockwell P, Little J, et al. Survival and transplantation in end-stage renal disease: a 

prospective study of a multiethnic population. Nephrol Dial Transplant 2009; 24: 3840-3846. 

 
26. United Kingdom Guidelines for Living Donor Kidney Transplantation. Compiled by a Joint Working 

Party of the British Transplantation Society and the Renal Association 2011 May [cited 2016 Apr 
29]; Third Edition. Available from: www.bts.org.uk/transplantation/standards-and-guidelines/. 

 
27. Kidney Disease: Improving Global Outcomes (KDIGO) Clinical Practice Guideline on the Evaluation 

and Follow-up Care of Living Kidney Donors. Public Review Draft November 2015. [cited 2016 June 
2]. Available from: www.kdigo.org/home/guidelines/livingdonor. 

 
28. Clarke A, Mitchell A, Abraham C. Understanding donation experiences of unspecified (altruistic) 

kidney donors. Br J Health Psychol 2014 May; 19: 393-408. 

 
29. Addendum to Living Kidney Donor Guidelines. Compiled by a Joint Working Party of the British 

Transplantation Society and the Renal Association 2011 May [cited 2016 Apr 29]; Third Edition. 
Available from: www.bts.org.uk/transplantation/standards-and-guidelines/. 

 
30. Mjøen G, Hallan S, Hartmann A, et al. Long-term risks for kidney donors. Kidney Int 2013; 86: 162-

167. 

 
31. Muzaale AD, Massie AB, Wang M, et al. Risk of end-stage renal disease following live kidney 

donation. JAMA 2014; 311: 579-586. 

 

http://maps.renalreg.org/
http://www.odt.nhs.uk/uk-transplant-registry/annual-activity-report/
http://www.bts.org.uk/transplantation/standards-and-guidelines/
http://www.kdigo.org/home/guidelines/livingdonor
http://www.bts.org.uk/transplantation/standards-and-guidelines/


24 
 

32. Grams M, Sang Y, Levey A, et al. Kidney-failure risk projection for the living kidney-donor candidate. 
N Engl J Med 2016; 374: 411-421. 

 
33. Drey N, Roderick P, Mullee M, et al. A population-based study of the incidence and outcomes of 

diagnosed chronic kidney disease. American Journal of Kidney Disease 2003; 42: 677-684. 

 
34. Hossain M, Palmer D, Goyder E, et al. Social deprivation and prevalence of chronic kidney disease in 

the UK: workload implications for primary care. QJ Med 2012; 105: 167-175. 

 
35. Roderick P, Clements S, Stone N, et al. What determines geographical variation in rates of 

acceptance onto renal replacement therapy in England? J Health Serv Res Policy 1999; 4: 139-146. 

 
36. Udayaraj UP, Ben-Shlomo Y, Roderick P, et al. Socio-economic status, ethnicity and geographical 

variations in acceptance rates for renal replacement therapy in England and Wales: an ecological 
study. Journal of Epidemiology and Community Health 2010; 64: 535-541. 

 
37. Davey Smith G, Bartley M, Blane D. The Black report on socioeconomic inequalities in health 10 

years on. BMJ 1990; 301: 373-377. 

 
38. Beale N. Unequal to the task: deprivation, health and UK general practice at the millennium. Br J 

Gen Pract 2001; 51: 478-480. 

 
39. Bajekal M, Scholes S, Love H, et al. Analysing recent socioeconomic trends in coronary heart disease 

mortality in England, 2000-2007: a population modelling study. PLoS Med 2012; 9: 12. 

 
40. Bachmann M, Eachus J, Hopper C, et al. Socioeconomic inequalities in diabetes complications, 

control, attitudes and health service use: a cross-sectional study. Diabet Med 2003; 20: 921-929. 

 
41. Gulliford M, Sedgwick J, Pearce A. Cigarette smoking, health status, socio-economic status and 

access to health care in diabetes mellitus: a cross-sectional survey. BMC Health Serv Res 2003; 3: 4. 

 
42. Patzer R, McClellan W. Influence of race, ethnicity and socioeconomic status on kidney disease. Nat 

Rev Nephrol 2012; 8: 533-541. 

 
43. Udayaraj U, Ben-Shlomo Y, Roderick P, et al. Social deprivation, ethnicity, and access to the 

deceased donor kidney transplant waiting list in England and Wales. Transplantation 2010; 90: 279-
285. 

 
44. Dudley C, Johnson R, Thomas H, et al. Factors that influence access to the national renal transplant 

waiting list. Transplantation 2009; 88: 96-102. 

 
45. Bailey P, Ben-Shlomo Y, Tomson C, et al. Socioeconomic deprivation and perceived barriers to live-

donor kidney transplantation: a qualitative study of deceased-donor renal transplant recipients. 
BMJ Open 2016; 6: e010605. 



25 
 

 
46. Clarke K, Klarenbach S, Vlaicu S, et al. The direct and indirect economic costs incurred by living 

kidney donors-a systematic review. Nephrol Dial Transplant 2006; 21: 1952-1960. 

 
47. Kasiske BL. Preemptive kidney transplantation: the advantage and the advantaged. Journal of the 

American Society of Nephrology : JASN 2002; 13: 1358-1364. 

 
48. Knight R, Teeter L, Graviss E, et al. Barriers to preemptive renal transplantation: a single center 

questionnaire study. Transplantation 2015; 99: 576-579. 

 
49. Riffaut N, Lobbedez T, Hazzan M, et al. Access to preemptive registration on the waiting list for 

renal transplantation: a hierarchical modeling approach. Transplant International 2015; 28: 1066-
1073. 

 
50. Hossain M, Palmer D, Goyder E, et al. Association of deprivation with worse outcomes in chronic 

kidney disease: findings from a hospital-based cohort in the United Kingdom. Nephron Clinical 
Practice 2012; 120: 59-70. 

 
51. Bello A, Peters J, Rigby J, et al. Socioeconomic status and chronic kidney disease at presentation to 

a renal service in the United Kingdom. Clin J Am Soc Nephrol 2008; 3: 1316-1323. 

 
52. Caskey F, Roderick P, Steenkamp R, et al. Social deprivation and survival on renal replacement 

therapy in England and Wales. Kidney Int 2006; 70: 2134-2140. 

 
53. Oniscu G, Schalkwijk A, Johnson R, et al. Equity of access to renal transplant waiting list and renal 

transplantation in Scotland: cohort study. BMJ 2003; 327: 1261. 

 
54. Satayathum S, Pisoni R, McCullough K, et al. Kidney transplantation and wait-listing rates from the 

international Dialysis Outcomes and Practice Patterns Study (DOPPS). Kidney Int 2005; 68: 330-337. 

 
55. Graham J, Courtney A: Oral Presentation: 5 years of 1-Days: Outcomes of potential living kidney 

donors undergoing a 1-day assessment pathway. In British Transplantation Society Congress, 
Scottish Exhibition and Conference Centre, Glasgow, 2016 

 
56. Sachdeva M, Sunday S, Israel E, et al. Obesity as a barrier to living kidney donation: a center-based 

analysis. Clin Transpl 2013; 27: 882-887. 

 
57. Nogueira J, Weir M, Jacobs S, et al. A study of renal outcomes in obese living kidney donors. 

Transplantation 2010; 90: 993-999. 

 
58. Harris P, Taylor R, Thielke R, et al. Research electronic data capture (REDCap)--a metadata-driven 

methodology and workflow process for providing translational research informatics support. J 
Biomed Inform 2009; 42: 377-381. 

 



26 
 

59. Department for Communities and Local Government. The English Indices of Deprivation 2010. 2011 
Mar 24. [cited 2016 Jan 27]. Available from: https://www.gov.uk/government/publications/english-
indices-of-deprivation-2010. 

 
60. The Welsh Government. Welsh Index of Deprivation 2011. 2015 Dec 1. [cited 2016 Jan 27]. 

Available from: http://gov.wales/statistics-and-research/welsh-index-multiple-
deprivation/?skip=1&lang=en. 

 
61. UK Data Service Census Support. GeoConvert Tool. [cited 2016 Jan 27]. Available from: 

http://geoconvert.mimas.ac.uk/. 

 
62. Venkat-Raman G, Tomson C, Gao Y, et al. New primary renal diagnosis codes for the ERA-EDTA. 

Nephrol Dial Transplant 2012; 27: 4414-4419. 

 
63. StataCorp: Stata Statistical Software: Release 14. In, College Station, Tx, StataCorp LP, 2014 

 
64. von Elm E, Altman DG, Egger M, et al. The Strengthening the Reporting of Observational Studies in 

Epidemiology (STROBE) Statement: Guidelines for reporting observational studies. PLoS Med 2007; 
4: 1623-1627. 

 

 

https://www.gov.uk/government/publications/english-indices-of-deprivation-2010
https://www.gov.uk/government/publications/english-indices-of-deprivation-2010
http://gov.wales/statistics-and-research/welsh-index-multiple-deprivation/?skip=1&lang=en
http://gov.wales/statistics-and-research/welsh-index-multiple-deprivation/?skip=1&lang=en
http://geoconvert.mimas.ac.uk/

