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ABSTRACT

Background. Hemodialysis (HD) patients have high unemployment rates associated with higher mortality and poor quality of
life. Changes in employment status prior to dialysis initiation may predict subsequent patient outcomes. We sought to
examine US national trends in employment status prior to and at HD initiation, risk factors for job loss and their association
with transplantation and mortality.

Methods. Employment was defined as working full-time or part-time for 496 989 patients initiating maintenance HD from
2006 to 2015. Associations between patient and dialysis facility characteristics and employment change were analyzed
using multivariable logistic regression. Cox regression was used to assess job loss with mortality and transplantation.

Results. About 26% (n¼129 622) of patients were employed 6 months prior compared with 15% (n¼75 719) at HD initiation.
Employment rates 6 months prior to HD initiation decreased from 29% in 2006 to 23% in 2014. Employed patients who
maintained employment increased from 57% in 2006 to 64% in 2015. Patients who were older, female, Hispanic, Black, with
more comorbidities or living in low-income zip codes were less likely to maintain employment. Facility characteristics
associated with employment maintenance included nonprofit status, more stations, dialysis availability after 5 p.m. and
home dialysis training. Patients maintaining employment during the 6 months prior to HD had lower mortality and higher
transplantation rates than patients who became unemployed.

Conclusions. Employment rates among HD patients are low and employment changes common during the 6 months prior to HD.
Maintaining employment status was associated with key patient and facility characteristics, kidney transplantation and survival.
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INTRODUCTION

Employment is a key determinant of quality of life for hemodi-
alysis (HD) patients [1, 2], who typically have reduced work abil-
ity compared with the general population [3]. Employment
offers social support and improves patients’ lifestyle, financial
status, quality of life and self-esteem [4, 5], whereas unemploy-
ment in working-age adults is associated with physical and psy-
chological difficulties [6] and loss of self-esteem [7].
Maintenance of employment prevents loss of productivity and,
from a societal perspective, is advantageous because it reduces
disability expenditures. In the USA, between 11% and 31% [2, 8–
10] of working-age dialysis patients are employed compared
with 30% in Europe and 55% in Japan [11]. In the general popula-
tion, mortality is four times higher among unemployed
Americans than those who are employed [12]. Among HD
patients, those with poor social adaptability (including unem-
ployment) and self-rated poor health also had higher mortality
risks [13, 14].

Most prior studies of HD patients’ employment have focused
on changes after dialysis initiation. Little research has explored
employment changes before and at HD initiation or the impact
of employment changes on mortality. Here, we describe trends
in employment changes during the last 6 months prior to and at
HD initiation, over a decade (2006–15). Analyses examine risk
factors for unemployment and associations between change
in employment status and the outcomes of transplant and
mortality in a national population of patients starting mainte-
nance HD.

MATERIALS AND METHODS
Study design, population and data sources

We examined all 496 989 noninstitutionalized US patients aged
21–65 years, who started thrice weekly HD for the first time
from 1 January 2006 to 31 December 2015. Patients who were in-
stitutionalized were excluded as they would have very limited
ability for employment. Data on patient characteristics and em-
ployment status were obtained from the Centers for Medicare
and Medicaid Services’ (CMS) End-Stage Renal Disease (ESRD)
Medical Evidence Form (Form CMS-2728) [15]. Facility character-
istics were obtained from the Dialysis Facility Compare data-
base [16], death status from the CMS ESRD Death Notification
(Form CMS-2746) [17], and transplantation between 2006 and
2015 from the Scientific Registry of Transplant Recipients data-
base [18]. This study was performed under the United States
Renal Data System (USRDS) Coordinating Center contract with
the NIH-NIDDK; research as part of the contract has been ap-
proved by the University of Michigan Institutional Review Board
(HUM0086162).

Exposures and outcomes

For each patient who met the inclusion criteria, we examined
demographic variables (age, sex, ethnicity, race, health insur-
ance and employment history 6 months prior to first HD and at
first HD), pre-ESRD care, fistula as the initial vascular access
and relevant clinical data (comorbid conditions and laboratory
values). Facility characteristics included the percentage of
patients with a catheter >90 days, using a fistula, hemoglobin
(Hgb) <10 mg/dL, phosphorus >7 mg/dL, calcium >10.2 mg/dL,
number of dialysis stations, availability of home HD or peritoneal
dialysis (PD), incenter shifts beginning after 5 p.m. and for- profit
status of the facility. Adjusted gross income (AGI) data for 2005

were obtained from the Internal Revenue Service and merged to
the patient-level data by zip code as a proxy for income [19].

We defined employment as a full- or part-time job at
6 months prior to HD initiation and at HD initiation. A negative
change in employment status was from full-time or part-time
work at any level to unemployed. Among individuals aged 21–
65 years, <8% of all new patients’ Forms CMS-2728 submitted
were missing data on employment status 6 months prior to HD
initiation. All patients with data for employment 6 months prior
had complete data for employment status at HD initiation.
Therefore, we excluded patients with missing data on employ-
ment 6 months prior to HD initiation.

Analytic methods

Data were expressed as counts and percentages for discrete var-
iables or means and SDs for continuous variables. Comparisons
were made by a Chi-square test for categorical variables. For
normally distributed continuous variables and non-normally
distributed continuous variables, we chose a t-test or a Mann–
Whitney test, respectively. Logistic regression was used to ex-
amine the odds of job loss at the patient and facility level; the
latter were clustered to account for correlations within a facility.
Cox proportional hazards regression was employed to examine
associations between employment loss and successful trans-
plant or mortality, adjusted for age, gender, race, ethnicity,
starting estimated glomerular filtration rate (eGFR), Hgb, ne-
phrologist care, insurance, comorbidities and AGI. Patients were
followed through 8 January 2016.

All analyses were performed using SAS 9.3 software [SAS
Institute, Cary, NC, USA]. To account for the increased power
due to the large sample size, statistical significance level was
defined as P¼ 0.005.

RESULTS

Of the 496 989 noninstitutionalized first-time HD patients be-
tween 2006 and 2015, 129 622 (26.1%) were employed at
6 months prior to initiating HD (Table 1). Compared with
patients who were unemployed at 6 months prior to HD,
employed patients were younger (49.2 years versus 53.4 years),
more often male (66.5% versus 56.4%), had fewer comorbid
conditions and had a much higher prevalence of employer
group health plan (EGHP) coverage (61.4% versus 16.1%)
rather than Medicare (8.0% versus 39.6%) or Medicaid (0.6%
versus 4.1%). Employed patients also lived in zip codes with
higher average AGI levels ($47 100 versus $42 700 per annum).
Race distributions were similar between employed and unem-
ployed patients.

Over this 10-year period, employment at 6 months prior
to HD declined significantly (Figure 1A). From 2006 to 2008,
only 28.8% of new HD patients were employed 6 months prior
to HD yet between 2008 and 2013, this figure was only 22.6%.
From 2013 to 2015, employment 6 months prior to HD
rebounded slightly, but at 23.5% was still nearly 5% lower
than in 2006.

Among patients who remained employed from 6 months
prior until HD initiation, we observed the opposite trend
(Figure 1B). In 2006, 57.2% of new HD patients had maintained
employment from 6 months prior to HD initiation; in 2011, this
had declined to 55.3%. Starting in 2011, there was an increase to
64% of working patients who maintained employment during
the last 6 months prior to first HD. The odds ratio (OR) of becom-
ing unemployed was significantly higher from years 2006 to
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2012 compared with 2015 (P< 0.0001), but then was not signifi-
cantly different for 2013 (OR¼ 1.06) and 2014 (OR¼ 1.00) versus
2015 (Table 2).

The OR of job loss during the last 6 months prior to HD initia-
tion was higher for patients who were 44–65 years old, female,
Hispanic, Black, those without EGHP insurance, and those with
comorbidities of congestive heart failure, chronic obstructive
pulmonary diseases, cerebrovascular disease, diabetes or other
chronic illnesses (Table 3). The odds of job loss was lower for
patients living in zip codes with higher AGI (OR¼ 0.96 for each
higher $10 000 average AGI, P< 0.0001).

Patients were less likely to be become unemployed during
the 6 months prior to HD initiation when their dialysis facilities
offered a shift starting after 5 p.m. [OR¼ 0.76; 95% confidence

interval (CI) 0.73–0.80], home HD training (OR¼ 0.92; 95%
CI 0.88–0.97), PD training (OR¼ 0.94; 95% CI 0.90–0.98; all
P < 0.0002) or had more dialysis stations (OR¼ 0.96; 95% CI 0.94–
0.99; P¼ 0.002; Table 4). Conversely, patients who started HD in
for-profit (FP) facilities had a higher odds of becoming unem-
ployed before HD initiation (OR¼ 1.11; 95% CI 1.04–1.18;
P¼ 0.002).

Compared with those who maintained employment from
6 months prior to dialysis initiation, patients who became un-
employed during the 6 months prior to HD had a higher death
rate [unadjusted hazard ratio (HR)¼ 1.19; 95% CI 1.16–1.21;
P< 0.0001], which remained significant after adjustment for
multiple co-variables (OR¼ 1.11; 95% CI 1.08–1.3; P< 0.0001;
Figure 2). Conversely, those who continued to work were more

Table 1. Baseline characteristics of the study population initiating HD in the USA (2005–14; N¼448 641) by employment status 6 months prior,
and at start of maintenance HD

Measure

Mean (SD) or percent

6 months before HD HD initiation

Not employed
(n¼ 367 367)

Employed
(n¼ 129 622)

Became unemployed
(n¼ 53 903)

Still employed
(n¼ 75 719)

Age (years) 53.4 (9.9) 49.2 (10.5) 49.1 (10.7) 49.3 (10.4)
Male (%) 56.4 66.5 64.4 68.0
Race (%)

White 58.8 58.8 57.4 60.1
Black 36.1 34.3 36.5 32.8
Asian 2.7 4.4 3.9 4.7
Other/missing 2.4 2.3 2.2 2.4

Hispanic (%) 16.7 15.9 18.8 13.9
Hgb <10 g/dL (%) 61.8 60.1 61.8 58.9
Pre-ESRD care (%) 49.9 55.1 47.3 60.7
Fistula (%) 14.4 15.8 10.3 19.7
Comorbidities (%)

Alcohol abuse 2.9 1.8 2.4 1.3
Amputation 5.0 1.8 2.1 1.6
ASHD 14.3 8.8 9.3 8.5
Cancer 4.6 4.5 5.0 4.1
CHF 28.9 16.5 19.3 14.6
COPD 8.3 3.1 3.8 2.6
CVA/TIA 9.2 3.6 4.7 2.8
DM 62.3 46.1 47.4 45.1
Drug abuse 3.1 1.1 1.7 0.7
HTN 85.9 86.0 85.1 86.7
Unable to ambulate 6.6 1.6 2.7 0.8
Needs assistance 11.5 3.1 5.3 1.5
None 1.9 4.1 3.8 4.2
Other cardiac disease 14.6 9.4 10.4 8.7
PVD 11.8 5.7 6.3 5.2
Toxic nephropathy 0.5 0.5 0.6 0.4
Smoking 9.8 7.0 8.2 6.2

Insurance (%)
EGHP 16.1 61.4 47.0 71.6
Medicare 39.6 8.0 10.1 6.5
Medicare Advantage 4.1 0.6 0.7 0.5
Medicaid 41.6 11.6 18.1 7.1
None 12.1 13.7 21.2 8.5
Other 12.6 10.8 10.2 11.2

Average AGIa ($) 42.7 (22.8) 47.1 (28.2) 44.5 (27.6) 48.9 (28.4)

aAGI for zip code of residence (in thousands of US dollars).

ASHD, atherosclerotic heart disease; CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease; CVA/TIA, cerebrovascular disease; HTN, hyperten-

sion; PVD, peripheral vascular disease.
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likely to receive a transplant after adjustment (OR¼ 1.25; 95% CI
1.15–1.37; P< 0.0001; Figure 3).

DISCUSSION

This study had three main findings: first, the rate of employ-
ment 6 months prior to HD was stable at 29% from 2006 to 2008,

then declined to 23% by 2014. Second, patients who were older,
female, Hispanic, Black, with more comorbidities or living in a
zip code with lower income were less likely to maintain em-
ployment, and facility characteristics that were associated with
patient employment were availability of dialysis shifts after 5
p.m., home dialysis training and more stations. Third, main-
tained employment during the final 6 months prior to HD was a
protective factor against mortality and showed higher rates of
transplantation.

HD patients have impaired physical and mental functioning
and tend to have low employment rates [20–22]. Employment
loss affects social functioning, self-esteem [23], health-related
quality of life [24] and financial status [25]. The cost to society is
high as well.

Although employment loss often occurs after dialysis
begins, many of those with chronic kidney disease (CKD) be-
come unemployed earlier. In our study, no more than 29% of
patients aged 21–65 years were working 6 months prior to HD,
compared with 60.2% of those in the US general population in
the same age group [26]. In this study, 35–43% of patients who
were employed 6 months prior to HD had lost their jobs by HD
initiation. This study shows that by 2011 more CKD patients
had stopped working earlier than 6 months before HD—yet that
same year, a growing number of CKD patients who had been
employed 6 months prior to HD were still working at HD
initiation.

A

B

FIGURE 1: Employment trends among patients initiating HD in the USA: 2006–15. (A) Percentage of employed patients 6 months prior to HD (n ¼496 989). (B) Percentage

of patients who maintained employment at start of HD (among patients employed at 6 months prior to HD, n ¼129 622).

Table 2. Association between years of HD initiation with becoming
unemployed at start of HD

Measure

Unadjusted Adjusteda

OR (95% CI) P-value OR (95% CI) P-value

Year
2006 1.34 (1.28–1.41) <0.0001 1.41 (1.33–1.48) <0.0001
2007 1.34 (1.28–1.41) <0.0001 1.37 (1.29–1.44) <0.0001
2008 1.36 (1.29–1.43) <0.0001 1.36 (1.29–1.43) <0.0001
2009 1.40 (1.33–1.47) <0.0001 1.39 (1.32–1.47) <0.0001
2010 1.45 (1.38–1.52) <0.0001 1.42 (1.35–1.50) <0.0001
2011 1.45 (1.38–1.53) <0.0001 1.44 (1.36–1.52) <0.0001
2012 1.31 (1.25–1.38) <0.0001 1.28 (1.21–1.35) <0.0001
2013 1.09 (1.03–1.15) 0.002 1.06 (1.00–1.12) 0.06
2014 1.02 (0.96–1.07) 0.59 1.01 (0.95–1.07) 0.78
2015 1.00 Reference 1.00 Reference

aAdjusted for variables in Table 1.
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In this study, patients who were female, Hispanic and Black
were more likely to become unemployed before HD, characteris-
tics that closely overlap with socioeconomic status [27]. Patients
aged 25–44 years when starting HD were most likely to maintain
employment; those who initiated HD at the age of �45 years
more likely to have stopped working. Similar findings were

reported among patients in the USRDS database from 1992 to
2003 [28]. Thus, nonmodifiable demographic or other unmeas-
ured factors may be predictors of higher rates of
unemployment.

We found that patients who had EGHP coverage were more
likely to be employed during the 6 months prior to HD than
those with Medicare, Medicare Advantage or Medicaid coverage,
and others have reported similar findings [29, 30], likely because
CKD patients aged <65 years and not otherwise disabled do not
qualify for Medicare or Medicare Advantage; adults aged <65
years can only obtain Medicaid if they have very low income
and/or are deemed to be too disabled to work [30]. Working-age
patients with EGHP coverage may be motivated to maintain em-
ployment to keep their health insurance. Patients living in zip
codes with higher average AGI were less likely to be unem-
ployed, according to our results. It is possible that patients liv-
ing in more affluent zip codes may be better educated, care
more about their health conditions, and have higher self-
esteem. On the contrary, working patients with higher incomes
may be more motivated to keep working to maintain their stan-
dard of living.

New HD patients in our study who were employed were
more likely to have been under a nephrologist’s care prior to HD
(55.1%) than those who were unemployed (49.9%). Those who
did not see a nephrologist prior to HD had a 1.5 times higher
odds of job loss during the 6 months prior to first HD. The likeli-
hood of seeing a nephrologist has been shown to depend on
health insurance and socioeconomic characteristics (poverty
rate, educate level, race, etc.) [31]. Receiving a nephrologist’s
care may confer benefits such as better management of comor-
bidities (with counseling about lifestyle, blood pressure control,
glycemic control, cardiovascular disease management—e.g. use
of appropriate cardioprotective drugs), and complications such
as anemia with appropriate use of erythropoietin or iron and
better Hgb levels that make continued work more possible, su-
perior management of volume status or heart failure, etc.
Nephrologists are also likely to facilitate better vascular access
planning before HD initiation. In this study, patients with Hgb
<10 g/dL had significantly higher odds of job loss than patients
with Hgb �10 g/dL (OR¼ 1.07; 95% CI 1.04–1.09; P< 0.0001). An
A-V fistula is recommended by KDOQI as the first choice for vas-
cular access when possible, when patients initiate HD. Vascular
access type at initiation of HD is associated with patients’ mor-
tality [32] and quality of life [33], so it is not unexpected that we
find that individuals who begin dialysis with an A-V fistula
were more likely to have maintained employment.

In this study, lifestyle behaviors such as abuse of alcohol or
drugs and smoking were risk factors for job loss, as were certain
comorbidities; patients with diabetes mellitus (DM) had higher
odds of becoming unemployed whether treated with insulin,

Table 3. Association of patient characteristics with becoming unem-
ployed at start of HD

Measure OR (95% CI) P-value

Age at incidence (versus 44–65), years
<25 0.92 (0.84–1.00) 0.68
25–44 0.88 (0.85–0.90) 0.0004

Male (versus female) 0.85 (0.82–0.87) <0.0001
Race (versus White)

Black 1.20 (1.17–1.23) <0.0001
Asian 1.06 (0.99–1.12) 0.08
Other 0.99 (0.92–1.07) 0.80

Hispanic (versus non-Hispanic) 1.33 (1.28–1.38) <0.0001
Nephrologist care (yes versus no) 0.76 (0.74–0.78) <0.0001
Fistula (yes versus no) 0.62 (0.59–0.64) <0.0001
GFR (CKD-EPI, per 10 mL/min/1.73 m2

lower)
1.21 (1.18–1.24) <0.0001

Hgb <10 (versus >10 g/dL) 1.04 (1.01–1.06) 0.01
Insurance type (versus EGHP)

Medicare 1.63 (1.56–1.71) <0.0001
Medicare Advantage 1.44 (1.24–1.68) <0.0001
Medicaid 3.29 (3.17–3.42) <0.0001
None 3.32 (3.20–3.44) <0.0001
Other 1.25 (1.20–1.30) <0.0001

Comorbidities (versus none)
Alcohol abuse 1.35 (1.23–1.48) <0.0001
Cancer 1.38 (1.30–1.46) <0.0001
CHF 1.18 (1.14–1.22) <0.0001
ASHD 1.02 (0.97–1.06) 0.46
COPD 1.22 (1.13–1.30) <0.0001
CVA/TIA 1.47 (1.38–1.57) <0.0001
DM 1.09 (1.06–1.12) <0.0001
HTN 0.91 (0.87–0.95) <0.0001
Drug abuse 1.35 (1.20–1.51) <0.0001
Need assistance with daily activities 2.34 (2.16–2.54) <0.0001
Unable to ambulate 1.56 (1.39–1.74) <0.0001
PVD 1.05 (0.99–1.11) 0.08
Smoking 1.12 (1.06–1.17) <0.0001

Number of comorbidities (per 1) 1.15 (1.14–1.16) <0.0001
Average AGI (per 10K)a 0.96 (0.95–0.97) <0.0001

CHF, congestive heart failure; ASHD, atherosclerotic heart disease; COPD, chronic

obstructive pulmonary diseases; CVA/TIA, cerebrovascular disease; HTN, hyperten-

sion; PVD, peripheral vascular disease; eGFR, estimated glomerular filtration rate.
aAverage AGI for zip code of residence (in thousands of US dollars).

Table 4. Association of facility characteristics with becoming unemployeda

Measure
Prevalence or Mean (SD)

(n¼6450) OR (95% CI) P-value

Late shift starting after 5 p.m. (yes versus no) 17.7% 0.76 (0.73–0.80) <0.0001
Offers home HD training (yes versus no) 28.4% 0.92 (0.88–0.97) 0.0006
Offers PD (yes versus no) 51.3% 0.94 (0.90–0.98) 0.002
Number of dialysis stations (per 10 stations) 17.6 (8.5) 0.96 (0.94–0.99) 0.002
FP (versus NFP) 86.3% 1.11 (1.04–1.18) 0.002

aModel is patient-level and adjusted for all variables in Table 1.
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oral medicine or not treated at all. Not surprisingly, each addi-
tional comorbid condition was associated with a 15% higher
likelihood of job loss during the final 6 months prior to first HD.

Several studies have found that ‘work-friendly’ treatments
help patients maintain employment [34–36]. Patients who chose
facilities where PD and/or home HD was offered were more
likely to be still working at the same level when starting dialysis
[3, 37]. Patients who want to work may be more likely to seek
out and choose a dialysis facility that offers PD and/or home HD
[2, 34] because these options are work-friendly. Although this
study excluded PD patients, schedule flexibility and options for
treatment did matter. For example, patients who started HD in
facilities that offered shifts starting after 5 p.m. were more likely
to be working at their first HD. New patients who were working
were significantly more likely to dialyze in facilities that offered
training for PD or home HD.

HD unit profit status was also associated with employment
status. Patients in FP units had a higher odds of becoming un-
employed than those in not-for-profit (NFP) units, an unex-
pected result, when FP units are well aware of their reliance on
a favorable ‘payer mix’ of EGHP coverage versus Medicare or
Medicaid to drive profits and stay in business. Multiple compari-
sons of mortality and hospitalizations between FP and NFP
units have found that patients in NFP units have better health
status and survival [38, 39], which may contribute to the likeli-
hood of continued employment. However, our analysis at least
partially accounted for differences in health status by adjusting
for differences in age, race, gender, predialysis nephrology
care and other patient and nonpatient factors between FP and
NFP [40].

Successful kidney transplantation restores kidney function
and improves quality of life [41–44]. We found that patients who
maintained employment during the 6 months before HD were
more likely to receive a kidney transplant, a difference that
remained significant after adjusting for confounding factors.
We hypothesize that patients who are working, have EGHP cov-
erage and want to continue to work are more likely to become
informed about transplant, to be motivated to complete the
testing and to approach potential living donors or get on the
transplant list to obtain a transplant, achieve better health and
maintain their standard of living. Other studies have shown
that patients’ pretransplant employment predicts

posttransplant employment [37], and the latter is closely associ-

ated with graft and patient survival [38].
Patients who worked at the same level during the 6 months

prior to HD had better survival than those who lost their jobs,
a benefit that remained significant after adjustment for
clinical risk factors. Due to limited data on the Form CMS-2728,
some comorbidities at HD initiation, such as infection and
inflammation—which may play important roles in outcomes—
were unavailable. Some potentially confounding socioeconomic
variables, such as education level and mental health conditions,
were also unavailable.

Limitations of this study include its retrospective design,
which allowed only examination of associations between
known variables, not causal relationships, and the lack of data
on some clinical and socioeconomic variables, such as residual
renal function, depression and nutritional status, which are
also key factors that impact patients’ outcomes. Future prospec-
tive studies that include these variables could help explain the
relationship between decreasing kidney function and employ-
ment status.

Overall, we found that HD patients’ employment rates were
much lower than in the general US working-age adult popula-
tion and that changes from employed to unemployed were
common during the 6 months prior to HD initiation. Patients’
ability to maintain employment during this period was associ-
ated with both patient and facility characteristics. Patients who
remained employed during this period were more likely to re-
ceive a kidney transplant during the study period—and were
more likely to survive.
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