




Results
The cohort comprised 83,621 patients who initiated

dialysis in 2006; 51.4% of patients were ages 65 years
and older at dialysis initiation, 45% of patients were
women, 29.3% of patients were African American, and
45.8% of patients had ESRD caused by diabetes. eGFR
values at dialysis initiation were distributed as follows:
20,115 (24.1%), eGFR,7 ml/min per 1.73 m2; 23,521
(28.1%), eGFR=7 to ,10 ml/min per 1.73 m2; 26,439
(31.6%), eGFR=10 to ,15 ml/min per 1.73 m2; 13,546
(16.2%), eGFR$15 ml/min per 1.73 m2. Overall, 39,985
patients (47.8%) initiated dialysis with eGFR.10 ml/min
per 1.73 m2, which is considered earlier initiation in this
analysis.
Patients who initiated dialysis earlier were more likely to

be elderly (58.5% ages$65 years) than patients who initi-
ated later (44.9% ages$65 years). Patients who initiated
earlier were less likely to be women (41.4% versus
48.3%), more likely to be white (68.4% versus 63.3%),
and more likely to have diabetes as the cause of ESRD
(51.3% versus 40.7%); prevalence of comorbid conditions,
except for cancer, was higher, and functional impairments
were more likely (Table 1).
After multivariable adjustment, nephrologist care in the

predialysis period was associated with greater odds of
earlier dialysis initiation (adjusted odds ratio [AOR], 1.17;
95% confidence interval [95% CI], 1.13 to 1.22 for 0–12
months of predialysis nephrologist care and AOR, 1.05;
95% CI, 1.01 to 1.10 for more than 12 months of predialysis
nephrologist care) compared with no nephrologist care.
Compared with patients who initiated dialysis with a cath-
eter, patients who initiated with a functional arteriovenous
fistula (AOR, 1.07; 95% CI, 1.02 to 1.12) or arteriovenous
graft (AOR, 1.18; 95% CI, 1.10 to 1.26) were more likely to
initiate earlier (Table 2). Similar results were observed in
the linear regression analysis.
After multivariable adjustment, several provider char-

acteristics were independently associated with earlier di-
alysis initiation. Odds of earlier initiation were greater for
patients of less experienced providers. Compared with
odds for patients of providers in practice for 0–8 years since
the end of training, odds of earlier initiation were 8%
lower for patients of providers in practice for 9–21 years
(AOR, 0.92; 95% CI, 0.89 to 0.95) and 14% lower for pa-
tients of providers in practice for $22 years (AOR, 0.86;
95% CI, 0.83 to 0.90). Patients whose providers were for-
eign medical graduates were more likely to have had di-
alysis initiated earlier (AOR, 1.16; 95% CI, 1.12 to 1.19).
Patients living in HSAs with lower or higher nephrologist
density were less likely to initiate earlier than patients liv-
ing in HSAs with 1–1.5 nephrologists per 100 ESRD pa-
tients (Table 2). Similar findings were observed in the
linear regression analysis (Table 2).
Several patient characteristics were independently asso-

ciated with earlier dialysis initiation (Table 3).
Several patient characteristics independently associated

with greater odds of being cared for by a foreign medical
graduate were also associated with higher eGFR at dialysis
initiation: older age, diabetes as a cause of kidney disease,
history of congestive heart failure, inability to ambulate,
eligibility for Medicaid, and initiation of dialysis through
an arteriovenous graft (Supplemental Table 1). Fewer

patient characteristics are independently associated with
the number of years since the physician finished training
(Supplemental Table 1).

Discussion
We found that predialysis care was associated with

eGFR at dialysis initiation. Patients followed by a ne-
phrologist before dialysis initiation were more likely to
initiate dialysis with higher eGFRs than patients without
nephrology follow-up, and patients with arteriovenous
fistulas or grafts were more likely to initiate with higher
eGFRs than patients with catheters, independent of socio-
demographic characteristics, comorbid conditions, or
nutritional markers. In addition, certain provider charac-
teristics, such as fewer years of experience and graduation
from a foreign medical school, were associated with earlier
dialysis initiation in their patients. These findings support
the hypothesis that, in addition to patient characteristics,
provider factors contribute to earlier dialysis initiation
(2,7).
Patients who received predialysis nephrology care were

more likely to initiate dialysis earlier, and presence of a
functional graft or fistula was associated with earlier
initiation. Several potential explanations account for these
findings. Possibly, patients who receive no pre-ESRD
nephrology care are more likely to present late with low
eGFR and initiate dialysis using a catheter. Our finding that
odds of initiating dialysis at higher eGFRs are lower for
patients with a history of longer (.12 months) follow-up
by a nephrologist than for patients with shorter (,12
months) follow-up support this hypothesis. Alternatively,
providers might initiate their patients earlier after access,
particularly an arteriovenous graft, is in place. Although
lack of adequate preparation for dialysis and late referral
were cited as common factors that delayed a planned start
of renal replacement therapy in Europe (12), patients with
functioning arteriovenous access with minimal indications
may be preferentially initiated on dialysis compared with
patients who are unprepared for dialysis. Guidelines for
vascular access placement (13) might have created unin-
tended consequences; after the access is ready for use, pro-
viders may have lower thresholds for initiating dialysis.
Many retrospective cohort studies have suggested a sur-
vival benefit during the first 1 year of dialysis for patients
who receive predialysis nephrology care and patients who
initiate dialysis with an arteriovenous fistula or graft
(13–22). Analyses that evaluate the influence of predialysis
nephrology care and dialysis access at initiation on out-
comes may suffer from lead time bias; nephrologists may
accelerate dialysis start dates for well-prepared pa-
tients under their care, and survival analyses that be-
gin with dialysis initiation may show better survival in
well-prepared patients.
We did not find an association between provider sex and

timing of dialysis initiation as determined by eGFR. This
finding contrasts with the findings of a European study that
found that women nephrologists aimed to start dialysis at
higher eGFRs (12). Although 35% of the nephrologists who
responded to the questionnaires in the European study
were women, only 15% of the patients in our cohort
were cared for by women nephrologists.
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Table 1. Patient and provider characteristics at dialysis initiation

Characteristics All

eGFR at Dialysis Initiation
(ml/min per 1.73 m2) P Value

.10 #10

n 83,621 (100) 39,985 (47.8) 43,636 (52.2)
Age, yr ,0.001
20–44 9815 (11.7) 3254 (8.1) 6561 (15.0)
45–64 30,838 (36.9) 13,334 (33.4) 17,504 (40.1)
$65 42,968 (51.4) 23,397 (58.5) 19,571 (44.9)
Women 37,637 (45.0) 16,549 (41.4) 21,088 (48.3)

Race ,0.001
White 54,936 (65.7) 27,337 (68.4) 27,599 (63.3)
African American 24,524 (29.3) 11,142 (27.9) 13,382 (30.7)
Other 4161 (5.0) 1506 (3.8) 2655 (6.1)
Hispanic 10,268 (12.3) 4247 (10.6) 6021 (13.8) ,0.001

Primary cause of ESRD ,0.001
Diabetes 38,293 (45.8) 20,522 (51.3) 17,771 (40.7)
Hypertension 23,704 (28.4) 10,976 (27.5) 12,728 (29.2)
GN 5314 (6.4) 1745 (4.4) 3569 (8.2)
Other/missing/unknown 16,310 (19.5) 6742 (16.9) 9568 (21.9)

Comorbid conditions
Coronary artery disease 19,522 (23.4) 11,131 (27.8) 8391 (19.2) ,0.001
Congestive heart failure 29,636 (35.4) 17,360 (43.4) 12,276 (28.1) ,0.001
CVA/TIA 8551 (10.2) 4588 (11.5) 3963 (9.1) ,0.001
Other cardiovascular disease 13,711 (16.4) 8029 (20.1) 5682 (13.0) ,0.001
Peripheral vascular disease 12,793 (15.3) 7412 (18.5) 5381 (12.3) ,0.001
Diabetes 44,584 (53.3) 23,737 (59.4) 20,847 (47.8) ,0.001
Chronic obstructive pulmonary disease 7997 (9.6) 4730 (11.8) 3267 (7.5) ,0.001
Cancer 6418 (7.7) 3025 (7.6) 3393 (7.8) 0.25
Inability to ambulance 6124 (7.3) 3724 (9.3) 2400 (5.5) ,0.001
Inability to transfer 2910 (3.5) 1821 (4.6) 1089 (2.5) ,0.001
Socioeconomic status less than median 41,826 (50.0) 19,788 (49.5) 22,038 (50.5) 0.003
Medicaid at initiation 22,075 (26.4) 10,790 (27.0) 11,285 (25.9) ,0.001
Urban 62,400 (74.6) 29,395 (73.5) 33,005 (75.6) ,0.001

Predialysis nephrology care ,0.001
None 36,693 (43.9) 16,950 (42.4) 19,743 (45.2)
,12 mo 28,587 (34.2) 14,272 (35.7) 14,315 (32.8)
$12 mo 18,341 (21.9) 8763 (21.9) 9578 (22.0)

Access at initiation ,0.001
Catheter 68,921 (82.4) 32,788 (82.0) 36,133 (82.8)
Fistula 11,070 (13.2) 5333 (13.3) 5737 (13.2)
Arteriovenous graft 3630 (4.3) 1864 (4.7) 1766 (4.1)

Serum albumin, g/dl ,0.001
,3.0 26,066 (31.2) 12,585 (31.5) 13,481 (30.9)
3.0 to ,3.4 14,024 (16.8) 6609 (16.5) 7415 (17.0)
$3.4 25,024 (29.9) 11,650 (29.1) 13,374 (30.7)
Missing 18,507 (22.1) 9141 (22.9) 9366 (21.5)

Body mass index, kg/m2 ,0.001
,18.5 3293 (3.9) 1705 (4.3) 1588 (3.6)
18.5 to ,25 26,733 (32.0) 12,785 (32.0) 13,948 (32.0)
25 to ,30 23,606 (28.2) 11,062 (27.7) 12,544 (28.8)
$30 28,804 (34.5) 13,866 (34.7) 14,938 (34.2)
Missing 1185 (1.4) 567 (1.4) 618 (1.4)

Physician characteristics
Women 12,455 (14.9) 5830 (14.6) 6625 (15.2)
Years in practice ,0.001

0–8 26,756 (32.0) 13,114 (32.8) 13,642 (31.3)
9–21 29,208 (34.9) 14,108 (35.3) 15,100 (34.6)
$22 27,657 (33.1) 12,763 (31.9) 14,894 (34.1)

Foreign medical graduate 37,353 (44.7) 18,743 (46.9) 18,610 (42.7) ,0.001
Nephrologists per 100 ESRD patients, ratio 0.01
0 3443 (4.1) 1722 (4.3) 1721 (3.9)
.0 to #0.6 5792 (6.9) 2765 (6.9) 3027 (6.9)
.0.6 to #1.0 15,530 (18.6) 7409 (18.5) 8121 (18.6)
.1.0 to #1.5 36,764 (44.0) 17,682 (44.2) 19,082 (43.7)
.1.5 22,092 (26.4) 10,407 (26.0) 11,685 (26.8)

Unless otherwise indicated, values are n (%). CVA/TIA, cerebrovascular accident/transient ischemic attack.
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Less experienced providers were more likely to initiate
their patients on dialysis earlier. Several potential explan-
ations account for this finding. The change in practice
patterns during the last decade coincided with release of
clinical practice guidelines that recommend considering
dialysis initiation in patients with eGFR,15 ml/min per
1.73 m2 and symptoms of uremia and some patients with
eGFR.15 ml/min per 1.73 m2 who are symptomatic from
kidney failure (23). In addition, CKD staging that defined
stage 5 CKD and ESRD as eGFR,15 ml/min per 1.73 m2,
which was commonly used during the past decade, might
have been misinterpreted as an indication to initiate dial-
ysis after stage 5 CKD occurred (24). Providers with less
experience were trained during that time and not surpris-
ingly, initiated dialysis in their patients earlier. In addition,
clinical experience and comfort making decisions based on
patient symptoms rather than numbers might have con-
tributed to more experienced providers’ decisions to initi-
ate their patients later.
Why providers who graduated from foreign medical

schools initiate their patients on dialysis earlier than
providers who graduated from domestic medical schools

is unclear. Evidence that patient outcomes and quality of
care differ by whether providers graduated from domestic
or foreign medical schools is inconsistent in other areas of
medicine (25–27). For domestically and internationally ed-
ucated physicians, learning to care for CKD and ESRD
patients occurs during a nephrology fellowship in the
United States. One can speculate that foreign medical
graduates might be more likely to practice in underserved
areas with a higher prevalence of sicker patients (28). In
adjusted analysis, older patients, patients with diabetes or
congestive heart failure, bedbound patients, and patients
receiving Medicaid were more likely to be cared for by
foreign medical graduates. Although we were able to ad-
just the analysis for many measured patient characteristics,
unobserved confounding might, in part, explain the re-
sults. We found a weak association between density of
nephrologists per 100 ESRD patients and eGFR at dialysis
initiation. Patients living in HSAs with lower or higher
nephrologist density were less likely than patients living
in HSAs with 1–1.5 nephrologists per 100 ESRD patients to
initiate dialysis earlier. Possibly, HSAs differ in their ca-
pacity to accommodate patients with ESRD, competition

Table 2. Associations of provider and predialysis care characteristics with estimated GFR at dialysis initiation

Characteristics

Model

Logistic Regression,
AOR (95% CI)a,b,c

Linear Regression, Estimated
GFR, Parameter Estimateb

Provider sex
Men 1 Reference
Women 0.97 (0.93 to 1.01) 20.11

Years in practice
0–8 1 Reference
9–21 0.92 (0.89 to 0.95)d 20.20d

$22 0.86 (0.83 to 0.90)d 20.33d

Foreign medical graduate 1.16 (1.12 to 1.19)d 0.33d

Nephrologists per 100 ESRD patients, ratio
0 1.00 (0.92 to 1.08) 0.02
.0 to #0.6 0.91 (0.86 to 0.97)d 20.28e

.0.6 to #1.0 0.96 (0.93 to 1.00) 20.08

.1.0 to #1.5 1 Reference

.1.5 0.91 (0.88 to 0.95)d 20.22d

Predialysis nephrology care
None 1 Reference
,12 mo 1.17 (1.13 to 1.21)d 0.35d

$12 mo 1.05 (1.01 to 1.10)e 0.02
Access at initiation
Catheter 1 Reference
Fistula 1.07 (1.02 to 1.12)e 0.29e

Arteriovenous graft 1.18 (1.10 to 1.26)d 0.08

AOR, adjusted odds ratio; CI, confidence interval.
aEstimated GFR.10 versus#10 ml/min per 1.73 m2.
bAdjusted for patient age, race, ethnicity, primary cause of ESRD, socioeconomic status, eligibility forMedicaid, urban status, comorbid
conditions (coronary artery disease, congestive heart failure, cerebrovascular accident/transient ischemic attack, other cardiovascular
disease, peripheral vascular disease, diabetes, chronic obstructive pulmonary disease, cancer, inability to ambulate, and inability to
transfer), hemoglobin, albumin, body mass index, and variables in the table.
cThe C statistic for the model that tested associations between patient and provider characteristics and estimated GFR at dialysis
initiation was 0.668.
dP,0.001.
eP,0.05.
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for patients, incentive to initiate patients at lower eGFRs,
and health care intensity (29). In a study of factors that
influence the decision to start dialysis among European
nephrologists, presence of a waiting list in a dialysis facil-
ity was cited as a reason to delay dialysis initiation (12).
Also, nephrologists from countries with high incidence of
treated ESRD and nephrologists who practiced in for-
profit dialysis facilities chose higher eGFR for dialysis ini-
tiation and were more likely to initiate their patients early

in the presence of advanced age and chronic conditions (12).
Similarly, in the United States, incidence of treated ESRD,
particularly among elderly patients and patients with mul-
tiple comorbid conditions, is highest in regions with the
highest intensity of end of life care (29). Associations of the
geographic variation in many medical practices, including
eGFR at dialysis initiation, remain to be determined.
Unfortunately, although earlier dialysis initiation con-

tributes to increasing costs of care for ESRD patients

Table 3. Associations of patient characteristics with estimated GFR at dialysis initiation

Characteristics

Model

Logistic Regression,
AOR (95% CI)a,b

Linear Regression, Estimated
GFR, Parameter Estimateb

Age, yr
20–44 1
45–64 1.22 (1.16 to 1.28)c 0.53c

$65 1.83 (1.73 to 1.92)c 1.53c

Women 0.68 (0.66 to 0.70)c 21.02c

Race
White 1
African American 0.93 (0.90 to 0.97)c 20.19c

Other 0.56 (0.52 to 0.60)c 21.38c

Hispanic 0.70 (0.67 to 0.74)c 20.88c

Primary cause of ESRD
Diabetes 1
Hypertension 0.79 (0.76 to 0.83)c 20.50c

GN 0.60 (0.56 to 0.65)c 21.18c

Other/missing/unknown 0.77 (0.73 to 0.81)c 20.49c

Comorbid conditions
Coronary artery disease 1.11 (1.07 to 1.15)c 0.27c

Congestive heart failure 1.53 (1.48 to 1.58)c 1.20c

Cerebrovascular accident/transient ischemic attack 0.98 (0.94 to 1.03) 20.05
Other cardiovascular disease 1.31 (1.26 to 1.36)c 0.80c

Peripheral vascular disease 1.10 (1.05 to 1.14)c 0.23c

Diabetes 1.27 (1.22 to 1.32)c 0.64c

Chronic obstructive pulmonary disease 1.19 (1.14 to 1.25)c 0.51c

Cancer 0.89 (0.84 to 0.94)c 20.39c

Inability to ambulance 1.26 (1.17 to 1.35)c 0.64c

Inability to transfer 1.18 (1.07 to 1.31)c 0.68c

Socioeconomic status less than median 0.96 (0.93 to 0.99)c 20.15c

Medicaid at initiation 1.21 (1.17 to 1.26)c 0.49c

Urban residence 0.95 (0.92 to 0.99)d 20.06
Serum albumin, g/dl
,3.0 1.09 (1.05 to 1.14)c 0.22c

3.0 to ,3.4 1 1
$3.4 1.05 (1.01 to 1.10)d 0.02
Missing 1.14 (1.09 to 1.20)c 0.32c

Body mass index, kg/m2

,18.5 1.28 (1.18 to 1.38)c 0.52c

18.5 to ,25 1 1
25 to ,30 0.90 (0.87 to 0.93)c 20.25c

$30 0.95 (0.92 to 0.99)d 20.08
Missing 1.00 (0.88 to 1.13) 0.18

AOR, adjusted odds ratio; CI, confidence interval.
aEstimated GFR.10 versus #10 ml/min per 1.73 m2.
bAdjusted for provider’s sex, years since end of training, foreignmedical graduate status, nephrology provider density, pre-ESRD care,
access at dialysis initiation, and variables in the table.
cP,0.001.
dP,0.50.
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(2,6,30), it does not improve either survival or quality of
life (3–6). Timely initiation of dialysis is likely to improve
patient wellbeing by decreasing the proportion of life
spent undergoing dialysis and provide financial savings
to Medicare. As the body of evidence related to earlier
dialysis initiation and outcomes develops, greater empha-
sis should be placed on disseminating these findings to
practicing nephrologists.
To our knowledge, this study is the first study to evaluate

the association between provider and pre-ESRD care
characteristics and timing of dialysis initiation as deter-
mined by eGFR. The study is large and generalizable to the
overall dialysis population. However, it is limited in
several ways. As an observational study, this study suffers
from residual bias and cannot support claims of causality.
Although we adjusted the analysis for many patient
characteristics available to us, residual bias from unob-
served confounders might remain. In addition, eGFR at
dialysis initiation was estimated using the MDRD Study
formula from serum creatinine measured in local labora-
tories within 45 days before dialysis initiation. Compared
with measured GFR, eGFR might not be as good a measure
of kidney function, especially in older or malnourished
patients. We were unable to ascertain whether dialysis was
initiated in the hospital or the community, and also, we
could not determine the uremic symptoms that led to the
decision to initiate dialysis. We used information from the
CMS Medical Evidence Report to determine timing of
predialysis nephrology care. There is significant disagree-
ment between timing of predialysis nephrology care as
determined from the Medical Evidence Report and Medi-
care physician claims (31); however, we dichotomized the
timing of first predialysis nephrology care as .12 or #12
months, a definition with accuracy of 70% (31). Physicians
were identified based on the Medical Evidence Report at
the time of dialysis initiation; whether the same physician
cared for the patient before or after dialysis initiation is
unknown.
In conclusion, predialysis nephrology follow-up, par-

ticularly follow-up of less than 12 months, functional
arteriovenous fistula or graft, and provider character-
istics, such as fewer years in practice and graduation
from a foreign medical school, were independently as-
sociated with earlier dialysis initiation. This study sup-
ports the hypothesis that provider factors are associated
with earlier dialysis initiation in the United States. Be-
cause current evidence does not support earlier dialysis
initiation to improve patient outcomes, providers should
be educated about this lack of benefit. This education
should focus on recent graduates and foreign medical
graduates. In addition, the societies that produce guide-
lines regarding timing of nephrology follow-up and
vascular access placement should consider possible un-
intended consequences of recommendations for early
interventions.
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Erratum

Correction
Slinin Y, Guo H, Li S, Liu J, Morgan B, Ensrud K,
Gilbertson DT, Collins AJ, Ishani A. Provider and care
characteristics associated with timing of dialysis ini-
tiation. Clin J Am Soc Nephrol 9: 310–317, 2014.

Please note the following corrections for the above
article published in the February 2014 issue of CJASN.
(1) In Table 1, P values for chi-squared tests are pre-
sented for each variable, with one P value for several

categories of the same variable. (2) In Tables 1 and 3,
“inability to ambulate” was erroneously written as
“inability to ambulance.” (3) In Table 3, footnote
d should have been written as “P,0.05,” rather than
“P,0.50.”
The authors apologize for the errors in this article.

Published online ahead of print. Publication date
available at www.cjasn.org.
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Table S1. Patient Characteristics Associated with Select Provider Characteristics 

 Adjusted Logistic Model for 
Foreign vs. US Graduates* 

Adjusted Logistic Model for 0-8 vs. 
≥ 9 Years Since End of Training 

Characteristics OR (95%CI) P OR (95%CI) P 
All (patient level)       
Age, years       

20-44 1   1   
45-64 1.06 (1.01-1.11) 0.0177 0.97 (0.92-1.01) 0.157 
≥ 65 1.11 (1.06-1.17)  < 0.0001 0.95 (0.91-1.00) 0.0612 

Female 0.98 (0.95-1.01) 0.1788 1.01 (0.98-1.04) 0.5186 
Race         

White 1   1   
Black 1.01 (0.98-1.05) 0.5111 0.92 (0.88-0.95)  < 0.0001 
Other 0.92 (0.86-0.98) 0.0132 1.03 (0.96-1.10) 0.467 

Hispanic 1.32 (1.26-1.39)  < 0.0001 1.04 (0.99-1.09) 0.163 
Cause of ESRD         

Diabetes mellitus 1   1   
Hypertension 0.96 (0.92-0.99) 0.0336 1.13 (1.08-1.18)  < 0.0001 
Glomerulonephritis 0.73 (0.68-0.77) <.0001 0.99 (0.93-1.07) 0.8735 
Other/missing 0.76 (0.73-0.80) <.0001 1.12 (1.07-1.18)  < 0.0001 

Comorbidity          
CAD 0.97 (0.93-1.00) 0.0757 0.86 (0.82-0.89)  < 0.0001 
CHF 1.13 (1.10-1.17)  <.0001 0.89 (0.86-0.92)  < 0.0001 
CVA/TIA 0.92 (0.87-0.96) 0.0003 1.02 (0.97-1.07) 0.561 
Other cardiovascular disease 0.97 (0.93-1.01) 0.1406 1.00 (0.96-1.04) 0.9887 
PVD 0.90 (0.86-0.94)  < 0.0001 0.95 (0.91-1.00) 0.0363 
Diabetes mellitus 0.92 (0.88-0.96)  < 0.0001 1.11 (1.07-1.16)  < 0.0001 
COPD 1.01 (0.96-1.06) 0.6099 0.96 (0.91-1.01) 0.0922 
Cancer  0.90 (0.85-0.95) 0.0002 0.97 (0.91-1.03) 0.2655 
Inability to ambulance 0.98 (0.92-1.05) 0.5364 0.96 (0.89-1.03) 0.2675 
Inability to transfer 1.24 (1.13-1.37)  < 0.0001 0.98 (0.89-1.08) 0.6816 

SES: principal component less 
than median (%) 

1.19 (1.15-1.22)  < 0.0001 0.99 (0.96-1.02) 0.5523 

Medicaid 1.15 (1.11-1.19)  < 0.0001 1.00 (0.97-1.04) 0.8182 
Urban 1.01 (0.98-1.05) 0.4863 0.96 (0.92-1.00) 0.0263 
Nephrology care prior to ESRD         

None 1   1   
< 12 months 0.88 (0.85-0.92)  < 0.0001 1.03 (1.00-1.07) 0.0923 
≥ 12 months 0.72 (0.69-0.75)  < 0.0001 0.95 (0.91-0.99) 0.0167 
Unknown 1.14 (1.08-1.19)  < 0.0001 0.92 (0.88-0.97) 0.0019 

Access at dialysis initiation         
Catheter 1   1   
Fistula 0.97 (0.92-1.01) 0.1229 0.90 (0.86-0.94)  < 0.0001 
AV graft 1.10 (1.02-1.18) 0.0094 0.85 (0.79-0.92)  < 0.0001 

Serum albumin (g/dL)         
< 3.0 1.03 (0.99-1.08) 0.1719 1.07 (1.03-1.12) 0.0024 
3.0-< 3.4 1   1   



2 
 

≥ 3.4 1.01 (0.97-1.06) 0.6444 0.99 (0.94-1.03) 0.5536 
Missing 0.98 (0.93-1.02) 0.2761 0.97 (0.93-1.02) 0.2249 

Body mass index (kg/m2)         
< 18.5 1.08 (1.00-1.16) 0.0509 1.00 (0.92-1.08) 0.9723 
18.5-< 25 1   1   
25-< 30 1.00 (0.97-1.04) 0.8777 0.97 (0.93-1.01) 0.1027 
≥ 30 0.99 (0.95-1.02) 0.485 1.02 (0.99-1.06) 0.2521 
Missing 0.96 (0.85-1.08) 0.5094 0.98 (0.86-1.11) 0.7039 

 

AV, arteriovenous; CAD, coronary artery disease; CHF, congestive heart failure; CI, confidence 

interval; COPD, chronic obstructive pulmonary disease; CVA/TIA, cerebrovascular 

accident/transient ischemic attack; ESRD, end-stage renal disease; OR, odds ratio; PVD 

peripheral vascular disease. 

*Also adjusted for provider characteristics presented in Table 2 of the manuscript. 


