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Abstract
Background: The aim of this study was to examine the effect of ethnicity, socioeconomic group (SEG) and comorbidities on
provision of vascular access for haemodialysis (HD).

Methods: Thiswas a retrospective reviewof twodatabases ofHD sessions andaccess operations from2003–11. Accessmodality
offirst HD session anddetails of transplantedpatientswere derived from the renal database. Follow-upwasuntil 1 January 2015.
Primary failure (PF) was defined as an arteriovenous fistula (AVF) used for fewer than six consecutive dialysis sessions. AVF
survival was defined as being until the date the AVF was abandoned. Ethnicity was coded from hospital records. SEG was
calculated from postcodes and 2011 census data from the Office of National Statistics. Comorbidities were calculated with the
Charlson Comorbidity Index.

Results: Five hundred incident patients started chronic HD in the study period. Mode of starting HD was not associated with
ethnicity (P = 0.27) or SEG (P = 0.45). Patients from ethnic minorities were younger when starting dialysis (P < 0.0001). Some 928
AVF patients’ first AVF operations were analysed: 68% Caucasian, 26% Asian and 6% Afro-Caribbean. Half were in the most
deprived SEG and 11% in the least deprived SEG. PF did not differ by ethnicity (P = 0.29), SEG (P = 0.75) or comorbidities (P = 0.54).
AVF survival was not different according to ethnicity (P = 0.13) or SEG (P = 0.87). AVF survival was better for patients with a low
comorbidity score (P = 0.04). The distribution of transplant recipients by ethnic group and SEGwas similar to the distributions of
all HD starters.

Conclusion: Ethnicity and socioeconomic group had no effect onmode of starting HD, primary AVF failure rate or AVF survival.
Ethnic minorities were younger at start of dialysis and at their first AVF operation.
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Introduction
An arteriovenous fistula (AVF) remains the optimal access for
haemodialysis (HD) patients [1, 2]. The Kidney Disease Outcomes
Quality Initiative (NKF-KDOQI) guidelines recommendAVFs for at
least 65% of HD patients [2]. Ethnic minority populations have
often experienced poorer health and barriers to accessing
services in most health care systems [3]. Closing the health gap
for ethnic minorities is an important priority [3].

Studies from the USA have shown that patients from ethnic
minorities tend to start HD on an AVF less frequently than
white patients [4–6]. Some concluded that this was due to vari-
ation in the access to pre-dialysis care [4], whilst others felt that
these differences were independent of factors that drive health
access [5]. Studies into the effect of ethnicity on fistula outcome
have come up with conflicting results. Some found no difference
in fistula adequacy between different ethnic groups [7, 8], whilst
others found poorer outcomes in African American patients,
independent of age and comorbidities [9]. American studies
also suggested that patients from a deprived socioeconomic
background are less likely to have an AVF as their first vascular
access [10, 11].

The growth of various ethnic communities in the UK [12]
presents a challenge for providing equitable health care access.
Studies assessing ethnic disparities in the UK are lacking.
Although the ethnic mix in the UK is different from the USA,
patients from ethnic minorities in both countries tend to come
from more deprived backgrounds, which may affect the utiliza-
tion of health care [13]. UK Asian and Black patients starting
renal replacement therapy tend to be younger, havemore diabet-
ic nephropathy and live in more deprived areas [14]. It is unclear
whether the effect of ethnicity and social deprivation on utiliza-
tion of health services is related to differences in health service-
seeking behaviour in different societal groups or to barriers in
accessing health care [13]. The NHS provides health care based
on clinical need, free of charge [15]. We are an NHS Trust
and serve an urban multi-ethnic population, largely from a low
socioeconomic background. We studied whether ethnicity and
socioeconomic status had an effect on mode of initiating HD
and AVF outcomes in our centre.

Materials and methods
This study was a combination of two retrospective analyses
of two prospectively maintained databases of renal care and
vascular access operations in our centre, with three hospitals
and four satellite dialysis units. We serve an average prevalent
dialysis population of 450 patients with a dialysis take-on rate
of around 100 patients per year [16]. The study was carried out
from 1 January 2003 until 1 January 2012. Patients were followed
up until 1 January 2015. All patients who started permanent dia-
lysis, defined as still on dialysis 90 days after start of HD,were col-
lected from our renal database (PROTON). Details of all patients
who underwent renal transplantation in the study period were
also collected from the renal database. The access database
holds information of all vascular access operations, including
patient details, operation dates and fistula type. Sincewe studied
patient characteristics such as ethnicity and socio-economic
group (SEG), we selected only the first AVF operation of this
patient during the study period. This is therefore a subset of this
study looking at outcomes of all AVF operations during that time
that is published elsewhere, and did not have ethnicity and SEG
data [17]. All operations were corroborated with the renal data-
base, which is collated prospectively and includes outcomes on

everydialysis session includingmethodof access. If required, add-
itional information was sought from the home dialysis team, the
vascular access coordinators or the dialysis units.

Definitions have been described previously [17]. Briefly, we
used functional patency as a definition for dialysis use and pri-
mary failure rate. Primary failure (PF) was defined as failure to
achieve six consecutive dialysis sessions with two needles or if
the renal team stated that the AVF had failed in patients who
had not started dialysis. Fistula survival was defined as cumula-
tive patency, as the time from the vascular access operation until
the date the AVF was abandoned for a new access [18].

Data on patients’ age, gender, ethnicity and comorbidities
were collected from electronic patient records. This information
was supplemented from the renal outpatient clinic letters. Co-
morbidities were collected from the clinic letter at point of refer-
ral for vascular access. Comorbidities were collated using the
Charlson Comorbidity Index, which has been validated for pa-
tients with chronic kidney disease (CKD) [19, 20]. The scores
from the Charlson Comorbidity Index were grouped into high
(≥8), medium [4–7] or low (≤3) comorbid status.

Diabetes was scored as present if the patient was coded as a
diabetic on the dialysis database or if a clinic letter mentioned
diabetes.

The cause of CKDwas determined from the renal clinic letters
and was coded if a firm diagnosis was stated. The cause of CKD
was categorized as diabetic, vascular or autoimmune, if a diagno-
sis of glomerulonephritis, vasculitis, Wegener’s Granulomatosis
or basement membrane disease had been made. All urological
causes of CKD were coded as post-renal. All others were coded
as other or unknown. Ethnicity was coded into categories Cauca-
sian, Asian or Afro-Caribbean based on the hospital records.

The socioeconomic status was calculated using the 2011 cen-
sus data from the Office of National Statistics (ONS). Patient’s
postcodes, obtained from the hospital records, were used to de-
termine which Lower Layer Super Output Area (LLSOA) they
lived in. The UK is divided into LLSOAs, each consisting of be-
tween 1 and 3000 people. These areas are created by the ONS to
improve small area statistics. The ONS has created an index of
deprivation for each LLSOA from most to least deprived. Seven
distinct domains are included; income deprivation, employment
deprivation, health deprivation and disability, education skills
and training deprivation, barriers to housing and services, living
environment deprivation and crime [21]. Socioeconomic status
was divided into five equidistant SEG from least deprived to
most deprived based on the deprivation index.

Statistical analyses

Comparisonsof categorical dataweremadeusingChi squared tests.
Continuous variables were analysed with Student’s t-test, one way
ANOVA or Kruskal–Wallis tests for non-normally distributed data.
Survival data were compared using life table methods and logrank
tests of survival function. Multivariate analyses were performed
using logistic regression methods and Cox proportional hazard
models for survival data. All statistical calculationswere performed
using STATA 12 (STATACorporation, College Station, TX, USA).

Results
Study in effect of ethnicity and SEG on mode of initiating
haemodialysis

During the study period, 500 CKD patients started HD for the first
time: 342 (68%) Caucasians, 125 (25%) were Asian and 33 (7%)
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Afro-Caribbean. Almost half (47%) of the incident CKD patients
were from the lowest SEG and 9% were from the highest SEG
(Table 1). Ethnic minorities were more likely to come from a
lower SEG (P < 0.001). Some 324 incident HD patients (65%) started
on permanent access (Table 1). Mode of starting HDwas not asso-
ciated with ethnicity (Table 1, P = 0.27) or SEG (P = 0.45). Asians
(mean age: 62 years; standard deviation (SD) 15 years] and Afro-
Caribbeans [mean age: 63 years; SD 13 years) were younger
when starting dialysis than Caucasians (mean age: 70 years; SD
15 years; P < 0.0001). Altogether, 92 (74%) of the 125 patients start-
ing HD on a tunnelled central venous catheter (T-CVC) were con-
verted to permanent access: 89 to an AVF and 3 to an AVG. The
median time until conversion from T-CVC until permanent ac-
cess was 17 weeks (interquartile range: 10–37 weeks). The min-
imum time until conversion was 2 weeks and the maximum 9
years. Timeuntil conversion fromT-CVC toAVFwas not different
between the different the ethnic groups (Table 2, Kruskal–Wallis:
= 0.90) and the SEG (Table 2, Kruskal–Wallis: P = 0.63).

Study in effect of ethnicity and SEG on AVF outcomes

We performed 1249 autologous AVF operations in the study per-
iod [17]. Of these, 977 AVF operationswere the first AVF for the pa-
tient. Some 49 cases with unknown outcome were excluded.
These patients had died, moved away or had not started dialysis.
Therefore, 928 patients were used for analysis: 576 (62%) had a
radiocephalic AVF (RCAVF), 285 (31%) a brachiocephalic AVF
(BCAVF) and 67 (7%) had a brachiobasilic AVF (BBAVF).

Altogether, 629 (68%) of the AVF patients were Caucasian, 242
(26%) were Asian and 57 (6%) Afro-Caribbean. Patients from

ethnic minorities and the most deprived backgrounds were
younger at the time of their first AVF operation (Supplementary
data, Table S1, supplementary evidence).

Some 725 (78%) patients had amatureAVF leading to CVC-free
dialysis use; 203 (22%) had PF. We did not find an association be-
tween ethnicity (P = 0.29) or SEG (P = 0.75) and PF. A Charlson Co-
morbidity Index score was calculated for 734 (79%) patients.
Charlson Comorbidity Index scores were not associated with PF
(P = 0.54) (Table 3). Multivariate analysis of PF showed that only
female gender [odds ratio (OR) 2.0, 95% confidence interval (CI):
1.4–3.0] and BCAVF (OR 0.5, 95% CI: 0.3–0.9) were independent
predictors of PF. Ethnicity (P = 0.39), SEG (P = 0.76) and comorbid-
ities were not associated with PF in a regression model adjusting
for age, gender, type of AVF and year of operation.

AVFsurvival didnotdiffer between theethnic groups (Figure1,
logrank test, P = 0.13) or SEG (Figure 2, logrank test, P = 0.87). AVF
survival was better for patients with a low comorbidity score (Fig-
ure 3, logrank test, P = 0.04). Multivariate analysis showed that
only diabetes [hazard ratio (HR) 1.8, 95% CI: 1.2–2.7] and being
on dialysis with a CVC at time of AVF creation (HR 1.6, 95% CI:
1.1–2.2) were independent predictors of decreased AVF survival.
Ethnicity, SEG and comorbidity score were not associated with
AVF survival in a Cox proportional hazard model adjusting for
age, sex, type AVF, diabetes and dialysis state at AVF creation
(Supplementary data, Table S2).

Study in effect of ethnicity and SEG on transplantation

Altogether 358 CKD patients were transplanted in the study per-
iod, of which 55 (15%) were pre-emptive transplants. The

Table 1 . Mode of starting dialysis by ethnicity and SEG

Variable AVF AVG NT-CVC T-CVC Total

Caucasian 219 (64%) 1 (0.3%) 34 (10%) 88 (26%) 342 (68%)
Asian 83 (66%) 0 12 (10%) 30 (24%) 125 (25%)
Afro-Caribbean 20 (61%) 1 (3%) 5 (15%) 7 (21%) 33 (7%)
SEG 1 35 (78%) 0 4 (9%) 6 (13%) 45 (9%)
SEG 2 45 (66%) 1 (1%) 6 (8%) 18 (25%) 73 (15%)
SEG 3 53 (70%) 0 5 (7%) 18 (24%) 76 (15%)
SEG 4 42 (61%) 0 11 (16%) 16 (23%) 69 (14%)
SEG 5 144 (61%) 1 (0.4%) 25 (10%) 67 (28%) 237 (47%)
Total 322 (64%) 2 (0.4%) 51 (10%) 125 (25%) 500 (100%)

Socioeconomic group (SEG) from least deprived (SEG 1) to most deprived (SEG 5).

AVF, arteriovenous fistula; AVG, arteriovenous graft; NT-CVC, non-tunnelled central venous catheter; T-CVC, tunnelled central venous catheter.

Table 2. Conversion from tunnelled CVC to permanent access

Variable
Proportion
converted (n)

Median time
until conversion

Caucasian 74% (64) 17 (9–37)
Asian 77% (23) 22 (10–33)
Afro-Caribbean 71% (5) 36 (23–41)
SEG 1 83% (5) 16 (14–20)
SEG 2 78% (14) 21 (12–53)
SEG 3 83% (15) 24 (7–40)
SEG 4 75% (12) 17 (11–53)
SEG 5 69% (46) 17 (9–33)
Total 74% (92) 17 (10–37)

Proportion patients who started on a tunnelled central venous catheter (CVC) who

were converted to permanent access, numbers in brackets, and median time until

conversion in weeks, interquartile range in brackets, by ethnicity and

Socioeconomic group (SEG). SEG from least deprived (SEG 1) tomost deprived (SEG 5).

Table 3. Univariate analysis of primary failure

Variable
Dialysis
use

Primary
failure P

Caucasian 483 (77%) 146 (23%)
Asian 194 (80%) 48 (20%) 0.29
Afro-Caribbean 48 (84%) 9 (16%)
SEG 1 78 (79%) 21 (21%)
SEG 2 86 (76%) 27 (24%)
SEG 3 102 (79%) 27 (21%) 0.75
SEG 4 88 (74%) 31 (26%)
SEG 5 371 (79%) 97 (21%)
Low Charlson Comorbidity Index score 106 (83%) 21 (17%)
MediumCharlsonComorbidity Index score 386 (81%) 88 (19%) 0.54
High Charlson Comorbidity Index score 104 (78%) 29 (22%)

SEG, socioeconomic group.
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distribution of transplant patients by ethnicity (P = 0.99) and SEG
(P = 0.99) was similar to the ethnicity and SEG distribution of the
500 CKD patients that started HD in the same period. Proportion
of pre-emptive renal transplants did not differ between the dif-
ferent ethnic groups (P = 0.34) but was lower in themost deprived
SEG (P = 0.02, Supplementary data, Table S3).

Discussion
We found that ethnicity and SEGhadno associationwithmode of
starting dialysis. Ethnicity had no effect on transplantation rates
in our hospital and only the proportion of pre-emptive trans-
plants was lower in the most deprived SEG. Ethnicity and SEG
had no significant effect on primary AVF failure rate or cumula-
tive patency. Comorbidities had no effect on PF and a modest ef-
fect on AVF cumulative patency: only patients with a low co-
morbidity score had a slightly better AVF survival. We only stud-
ied a patients’s first AVF operation as we aimed to determine the
effect of patient characteristics such as ethnicity and SEG on AVF
outcomes. We know from our previous publication that more
than 20% of patients had multiple AVF operations [17].

Studies from the USA into the effect of ethnicity and SEG on
mode of starting dialysis show differences in the treatment of
end-stage CKD according to ethnicity and SEG [22]. Patients

from ethnic minorities tend to start HD less often with an AVF
than white patients [4–6]. Data from the UK Renal Registry
show no effect of SEG onmode of starting dialysis [23]. Our popu-
lation ofHDpatients hasmorepatients from lower SEG compared
with the whole UK HD population [24]. This is the first UK study
looking at the effect of both ethnicity and SEG onmode of starting
HD. Similar to UK national data, we found that patients from eth-
nic minorities are younger when starting HD [14].

A number of studies have ascertained risk factors for AVF fail-
ure [7, 8, 25] but few have examined the effect of ethnicity on AVF
outcomes. Two American studies did not find an association be-
tween ethnicity andAVFoutcomes [7, 8]. Others suggested poorer
primary and secondary patency in African Americans, which
persisted once corrected for age and comorbidities [9]. One
study found no differences in AVF outcomes, but suggested a
link between smaller vein diameters in African Americans and
the lower proportion of AVF created in African Americans [6].
The American situation may not be comparable to the UK [26].

Given that almost one-third of our population were from eth-
nic minorities it was reassuring to find that ethnicity had no ef-
fect on AVF outcomes. Patients from ethnic minorities and
lower SEG were younger when they had their first AVF operation
because they tended to be younger when starting HD. A negative
effect of ethnicity on AVF outcomes was notmasked by confoun-
ders, as ethnicity was not independently associated with worse
AVF survival in a multivariate model adjusting for age, sex, dia-
betes and pre-dialysis status at AVF operation.

It has been suggested that low socioeconomic status is asso-
ciated with poor access to health care and therefore disparities in
access formation [4, 11] and subsequent outcomes. American pa-
tients from a low socioeconomic status are less likely to have an
AVF as their first form of vascular access [11]. More educated pa-
tients, a reflection of SEG, were more likely to receive an AVF, in-
dependent of other comorbid conditions [10]. The current
literature lacks studies looking at the effect of SEG on AVF failure
and survival. We did not find an association between SEG and
AVF outcomes.

Mode of starting dialysis is an important predictor of AVF out-
comes [17, 25]. American authors suggest that differences in
mode of starting dialysis are due to differences in pre-dialysis
care [4, 22, 27], as data from the Medicaid and Medicare’s 2000
end-stage renal disease (ESRD) Clinical Performance Measures
Project show that the ethnic differences in ESDR outcomes de-
cline after dialysis initiation [22, 28, 29]. We believe that our
pre-dialysis service is an important reason for the lack of effect
of ethnicity and SEG on vascular access outcomes in our centre.
We have a low rate of late referrals to nephrology [14], due to an
active CKD surveillance programme to detect patients at risk of
ESRD in the community [30, 31]. Furthermore, patients coming
through our pre-dialysis clinic for longer than 3 months were
more likely to start dialysis with a permanent access, and had
fewer hospital admissions after starting dialysis and better sur-
vival [16]. We believe that our pre-dialysis service contributes to
the lack of influence of ethnicity and social deprivation on provi-
sion of access for dialysis although there could be amodest effect
of SEG on proportion of pre-emptive kidney transplants.

We did not find an association between comorbidities and PF,
but a low comorbid status was associated with better AVF sur-
vival. Some studies found that comorbidities were associated
with poor fistula outcome [7, 25, 32, 33]. Others found that co-
morbidities did not affect primary AVF failure [34]. The effect of
comorbidities on AVF outcomes is probably mixed. The effect
on PF is modest [34] but comorbidities could affect cumulative
patency [7, 8, 25].

Fig. 2.Arteriovenous fistula (AVF) survival by socioeconomic group (SEG). Kaplan–

Meier AVF cumulative patency from first needling date to last needling date by

SEG.

Fig. 1. Arteriovenous fistula (AVF) survival by ethnicity. Kaplan–Meier AVF

cumulative patency from first needling date to last needling date by ethnicity.
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A strength of our study is that every dialysis session is logged
prospectively. Therefore date, mode of starting dialysis, and first
and last fistula needling date are logged in real time, increasing
accuracy. Linking the PROTON renal database with the access
database allowed us to accurately assess AVF PF rate and cumu-
lative patency. All patient informationwas collected prospective-
ly, avoiding recall bias. Information bias was reduced by having
two operators collecting data to an agreed standard.We recorded
and adjusted for comorbidities, a likely confounding factor, using
a validated scoring system [19, 20].

A weakness is discrepancy between the number of patients
starting dialysis and the number of first AVF operations in the
same time period. This can be explained by the fact that these
studies were derived from different datasets and therefore two
different populations. Some patients had started dialysis before
2003 but had theirfirst AVFoperation after 2003. Only 621 patients
had both their first AVFoperation and started dialysis in the study
period, 159 patients started dialysis before 2003 and 148 after
2011. The discrepancy of 121 patients can be explained by 99
acute presentations of ESRD that did not recover and had an
AVF operation and 22 patients who had a documented PF but
never started HD.

A limitation of our study is the fact that comorbidities were
not prospectively collected. Therefore, historic inaccuracies of
patient records could affect our results. We attempted to reduce
this by cross checking data with many outpatient clinic letters.
We did not record the reasons for early and late failure, as this
was not prospectively logged. A final limitation of this study is
that it was done in one NHS hospital trust with an established
community CKD surveillance programme and pre-dialysis clinic,
so these results may not be applicable to other centres. We serve
a multi-ethnic population, with a large number of patients from
deprived backgrounds. We feel therefore that, in spite of these
limitations, our study suggests that organization of the pre-dialy-
sis care canmitigate for the potential adverse effects of ethnicity
and social deprivation onmode of startingHDandAVFoutcomes.
A bigger multicentre with different organizations of pre-dialysis
carewill be able to confirm this and determinewhether this is re-
lated to the local organization of care for patients with CKD or
more to the national organization of health care.

Supplementary data
Supplementary data are available online at http://ckj.oxford
journals.org.
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