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ABSTRACT

Background. Employment is important for the quality of
life and financial security of patients of working age receiving
kidney replacement therapy (KRT). We aimed to examine self-
reported work status and general, physical and mental work
ability and to determine associations between demographic,
disease-related, work-related and macroeconomic factors and
employment.
Methods. Europeans from 37 countries, ages 19–65 years,
treated with dialysis or kidney transplantation, filled out
the web-based or paper-based cross-sectional EDITH kidney
patient survey between November 2017 and January 2019. We
performed descriptive analyses and multivariable generalized
logistic mixed models.
Results. Of the 3544 patients, 36.5% were employed and
working [25.8% of dialysis patients, 53.9% of kidney transplant
recipients (KTRs)]. The mean general work ability was 5.5 out
of 10 (dialysis: 4.8, KTRs: 6.5). Non-working patients (all: 4.1,
dialysis: 3.9, KTRs: 4.7) scored lower thanworking patients (all:
7.7, dialysis 7.3, KTRs: 8.0). Working dialysis patients scored
lower on physical and mental work ability (7.1 and 8.1) than
workingKTRs (8.0 and 8.4; P< 0.001). Impaired physical work
ability (42.7%) was more prevalent than impaired mental work
ability (26.7%). Male sex, age 40–49 years, higher education,
home dialysis or kidney transplantation as current treatment,
treatment history including kidney transplantation, absence
of diabetes mellitus, better general work ability and higher
country gross domestic product were positively associatedwith
employment (P < 0.05).

Conclusions. Low employment rates and impaired work
ability were prevalent among European patients receiving
KRT. Demographic, disease-related, work-related and macro-
economic factors were associated with employment.

Keywords: chronic haemodialysis, dialysis, ESRD, kidney
transplantation, peritoneal dialysis

INTRODUCTION
In Europe, ≈330 000 individuals of working age suffer from
end-stage kidney disease (ESKD) and receive kidney re-
placement therapy (KRT) [1]. Patients receiving KRT find it
important to be able to work, as it provides an income, social
contact and the ability to contribute to society [2–5].

‘Work status’ refers to involvement in paid work while
‘work ability’ involves assessment of whether one is currently
sufficiently capable to perform work given one’s health con-
dition [6, 7]. Several single-country studies have reported
on work status and work ability in patients receiving KRT
[8–18]. However, these studies are difficult to compare, as
work status and/or work ability were defined and measured
in different ways, study populations were heterogeneous and
social security systems differed markedly between countries.
Furthermore, none have previously distinguished between
physical and mental work ability, while this information is
relevant for interventions to support employment. Moreover,
several studies have addressed work status and work ability in
kidney transplant recipients (KTRs) [10, 11, 17], whereas the
few studies in dialysis patients are dated and suffer from small
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KEY LEARNING POINTS

What is already known about this subject?
• Work may contribute to the quality of life of patients receiving kidney replacement therapy (KRT), as it generates an
income, social contact and the ability to contribute to society.

• ‘Work status’ refers to involvement in paid work, while ‘work ability’ is a subjective assessment of whether one is currently
sufficiently capable to perform work given one’s health condition.

• Several single-country studies have investigated work status and work ability and reported various associations with
employment in patients receiving KRT. However, information regarding dialysis patients (one-third of the KRT patients
of working age) is limited and no previous studies have distinguished between physical and mental work ability.

What this study adds?
• One-third of the KRT patients in our multinational European sample were working, with a striking difference between
dialysis patients (25.8% working) and kidney transplant recipients (53.9% working).

• A significant proportion of employees receiving KRT struggled to meet work demands and their physical work ability was
generally worse than their mental work ability. One in seven KRT patients reported good work ability, although they were
not working.

• Male sex, age 40–49 years, higher education, current treatment with home dialysis or kidney transplantation, treatment
history including kidney transplantation, absence of diabetes mellitus, better general work ability and higher country gross
domestic product were positively associated with employment.

What impact this may have on practice or policy?
• We recommend that nephrologists and other healthcare professionals discuss patients’ preferences regarding employment
and refer their patients to occupational health professionals, e.g. to support patients to remain at work or to help patients
to return to work.

• Optimizing the availability of KRTmodalitiesmay help patients keep their job or return to work. Patientsmay benefit from
flexible dialysis shifts, good access to home-based dialysis modalities and kidney transplantation, especially pre-emptive
kidney transplantation.

sample sizes [12–14]. Notably, one-third of KRT patients of
working age are receiving dialysis [1].

To date, several studies have described factors (e.g. demo-
graphic, disease-related, work-related) related to job prospects
of patients receiving KRT [8, 10, 11, 15–18]. However, the
impact of macroeconomic factors such as country gross
domestic product (GDP) on employment has not yet been
studied. GDP is an indicator of a country’s wealth and may
influence treatment modality choice on the country level [19],
which in turn may affect job prospects of KRT patients. In
addition, country wealth may influence the availability of
jobs, the employers’ willingness to hire persons with chronic
diseases and the quality of social security systems.

Currently a comprehensive European study using uniform
measures for work status and work ability in patients receiving
KRT is lacking. Therefore the aims of this study were to
examine self-reported work status and work ability and
determine associations between demographic, disease-related,
work-related and macroeconomic factors and employment in
European ESKD patients of working age treated with dialysis
or kidney transplantation (KTx).

MATERIALS AND METHODS
Participants
We used data from the EDITH kidney patient survey

[20]. European adults with ESKD treated by any form of
dialysis or KTx could participate. The current dataset included
respondents ≤65 years of age who had started KRT at or older

than the age of 18 years, whereas retirees (n= 829), those with
missing work status (n = 25) or those living outside Europe
were excluded (n = 177).

Ethical aspects
The Medical Ethics Committee of the Amsterdam Uni-

versity Medical Centers, location AMC, judged that a com-
prehensive evaluation was not required since this study was
not subject to the Dutch Medical Research Involving Human
Subjects Act (W17 291#17.343). If deemed necessary by local
hospitals, nephrologists obtained approval from their local
ethics committee. Participation was voluntary.

Survey development and translation
For a complete overview of the survey’s development and

translation, we refer to the original article about the EDITH
kidney patient survey [20]. Briefly, we designed the survey
using existing literature, input from a kidney patients’ advocate
and questions about work ability from validated surveys.
The survey was translated into 31 languages (Supplementary
data, item 1) and offered on paper or web-based via
LimeSurvey [21].

Data collection
The survey was promoted and distributed by local

and national kidney patients’ associations, the European
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Kidney Patients’ Federation, the European Renal Association–
European Dialysis and Transplantation Association, national
societies of nephrology and individual nephrologists and their
colleagues between November 2017 and January 2019.

We collected the following demographic variables: sex,
year of birth, education level (no school/primary/secondary/
vocational/higher education) and country. Countries were
divided into tertiles based on 2016 gross domestic purchasing
power parity (GDP PPP) data from the World Bank to study
the association between a country’s wealth and employment
of its KRT patients [22]. Disease-related variables included
current and previous KRTmodalities, waitlist status, start year
of KRT and self-reported comorbidity [diabetes mellitus (DM)
and malignancy].

Work-related variables included current work status, work
ability and work hours (Supplementary data, item 2). Work
status was dichotomized; respondents who were employed and
working were classified as working and all others (employed
and on sick leave, unemployed, student, housewife/house
husband or receiving a disability pension) were classified
as non-working. Work ability was measured with questions
based on the Work Ability Index (WAI) [6, 7]. The question
about general work ability asks one to compare one’s current
work ability against one’s lifetime best work ability. The
questions about physical and mental work ability ask working
respondents about the ability to meet their job’s physical and
mental demands. General, physical and mental work ability
were all scored between 0 and 10 and higher scores suggest
better work ability. Numeric scores were also categorized; a
score of 0–5 was categorized as poor, 6–7 as moderate, 8–9 as
good and 10 as excellent [23]. We obtained several standard
translations of the WAI items, but if unavailable, they were
translated fromEnglish into other languages by native speakers
(Supplementary data, Item 1).

Data analysis
Respondent characteristics were reported as means with

standard deviations (SDs) and medians with interquartile
ranges (IQRs) for continuous variables and as proportions
for categorical variables.We compared characteristics between
working and non-working respondents and performed sep-
arate analyses for dialysis patients and KTRs. We tested for
differences using chi-squared tests for categorical variables,
Mann–Whitney U tests for comparison of means and median
test for comparison of medians.

We investigated associations between respondent charac-
teristics (sex, age, education level, current treatment, treatment
history, DM, malignancy, duration of KRT, general work
ability, country GDP) and employment for complete cases
using generalized logistic mixed models (SAS proc glimmix)
with binary distribution and log linkage for the outcome
(working versus non-working), providing relative risks with
95% confidence intervals (CIs) as effect measures. We cal-
culated McFadden’s pseudo-R2 to assess the proportion of
variance in the dependent variable that is predictable from
the independent variable [24]. Values of 0.2 to 0.4 for R2

represent an excellent fit [25]. A random intercept was added

Figure 1: Flowchart. aThe webpages of the online surveys were visited
7 206 times but not all visitors completed the survey. We used
incomplete surveys with information about country, any KRT
modality reported, age and work status.

to the model to account for clustering of respondents within
countries; however, because most models failed to converge,
we present these as supplementary data. Two multivariable
regression models were considered. The first was adjusted for
possible a priori selected confounders based on the criteria for
confounding [26]. The second model additionally controlled
for self-reported general work ability as an a priori selected
potential mediator, as this variable could explain (part of) the
association between the determinants and employment.More-
over, treatment modality–specific associations were studied
by including an interaction term between the determinant of
interest and the current treatment modality (dialysis or KTx).
We performed a sensitivity analysis with these two models,
including only patients with good or excellent work ability.
Furthermore, we performed a sensitivity analysis including
retirees, which produced no relevant differences as compared
with the main analyses. P-values < 0.05 were considered
statistically significant. Statistical analyses were performed
with SPSS Statistics 26.0 (IBM,Armonk,NY,USA) and SAS 9.4
(SAS Institute, Cary, NC, USA) [27, 28]. Data cannot be shared
publicly due to the privacy of individual survey participants.

RESULTS
Respondent characteristics and work status
We included 3544 dialysis patients and KTRs from 37 Euro-

pean countries (Figure 1; Supplementary data, Table S1). Their
mean age was 49.8 years, 50.7% were male, 52.4% received
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in-centre haemodialysis and the mean KRT duration was 9.4
years (Table 1). A total of 38.4% of respondents lived in
a low-GDP tertile country, 30.3% in a middle-GDP tertile
country and 31.3% in a high-GDP tertile country. Sex and
age distributionmatched fairly with those of prevalent patients
from the same countries in the European Renal Associa-
tion Registry [1], but patients from middle-GDP countries
were underrepresented in our sample (Supplementary data,
Table S2).

A third (36.5%) of all respondents were working (i.e. em-
ployed and working), while the remaining were unemployed,
student, housewife/house husband, receiving a disability pen-
sion or employed and on sick leave. The employment rate
increased with better work ability: 11.1% of the patients with
poor work ability were working compared with 47.9% of
patients with moderate work ability, 69.2% of patients with
good work ability and 79.3% of patients with excellent work
ability.

Working respondents were more likely to live with a
functioning transplant (56.1% versus 27.6%; P < 0.001),
suffered less often DM (14.0% versus 23.9%; P < 0.001) and
malignancy (2.4% versus 4.2%; P < 0.05) and were less likely
to live in a low-GDP country (25.5% versus 45.8%; P < 0.05).
Figure 2 and Supplementary data, Table S3 display the work
status of respondents from seven countries with at least 150
respondents.

Employment was reported by 25.8% of dialysis patients
and 53.9% of KTRs (Table 1). Working dialysis patients more
frequently used a home-based dialysis modality, were more
often on the KTx waitlist and suffered less often from DM
or malignancy than non-working dialysis patients (P < 0.05).
WorkingKTRsweremore likely to have received a pre-emptive
KTx or a living donor KTx compared with their non-working
counterparts (P < 0.05).

General work ability
The mean general work ability in the total group of

respondents was 5.5 on a 0 to 10-point scale (Table 1).
Non-working respondents scored lower (4.1) than working
respondents (7.7; P < 0.001). Two-thirds of all respondents
reported impaired (poor or moderate) work ability. Notably,
40.9% of the working respondents reported impaired work
ability, while 14.2% of the non-working respondents reported
good or excellent work ability.

The mean work ability of dialysis patients was 4.8 (Table 1).
Non-working dialysis patients scored lower (3.9) than working
dialysis patients (7.3; P < 0.001). While half of the working
dialysis patients were categorized as having good or excel-
lent work ability, only one in eight non-working dialysis
patients fell into this category (P < 0.001). Forty-nine percent
of the working dialysis patients reported impaired work
ability.

KTRs reported a mean work ability of 6.5 (Table 1) and
this was lower in non-working patients (4.7) than in working
patients (8.0; P < 0.001). While 65.5% of working KTRs
reported good or excellent work ability, this was less frequently
the case for non-working KTRs (18.4%; P < 0.001). Approxi-
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Figure 2: Comparison of work status of KRT patients, dialysis patients
and KTRs from seven European countries with at least 150
respondents. The category ‘Other’ includes students and
housewives/house husbands. HR, Croatia; DK, Denmark; FR,
France; GR, Greece; HU, Hungary; RU, Russia; SE, Sweden.

mately one-third of the working KTRs reported impaired work
ability.

Work hours, physical and mental work ability
Working patients receiving KRT reported an average of

33.8 work hours per week, with dialysis patients reporting
fewer hours (31.6) than KTRs (35.4; P < 0.001) (Table 2). The
mean physical work ability was lower (7.1) in dialysis patients
comparedwithKTRs (8.0; P< 0.001). In total, 54.4%of dialysis
patients and 33.3% of KTRs reported impaired physical work
ability. Themeanmental work ability was also lower in dialysis
patients (8.1) than in KTRs (8.4; P < 0.001). Impaired mental
work ability was reported by 30.6% of dialysis patients and
23.6% of KTRs.
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Table 2. Work hours and physical and mental work ability of working respondents, overall and by current modality

Characteristics KRT patients (n = 1293) Dialysis patients (n = 568) KTRs (n = 725) P-value*

Work hours per week
Mean (SD) 33.8 (11.5) 31.6 (11.9) 35.4 (10.9) <0.001
Median (IQR) 37.0 (27.0–40.0) 35.0 (24.0–40.0) 39.0 (30.0–40.0) <0.001

Physical work ability, %
Poor (0–5) 16.5 22.2 11.9 <0.001
Moderate (6–7) 26.2 32.2 21.4
Good (8–9) 35.2 32.4 37.4
Excellent (10) 22.2 13.2 29.3
Mean score (SD) 7.6 (2.1) 7.1 (2.1) 8.0 (2.0) <0.001
Median score (IQR) 8.0 (6.0–9.0) 7.0 (6.0–9.0) 8.0 (7.0–10.0) <0.001

Mental work ability, %
Poor (0–5) 8.5 9.8 7.4 0.008
Moderate (6–7) 18.2 20.8 16.2
Good (8–9) 41.1 41.5 40.7
Excellent (10) 32.3 27.9 35.7
Mean score (SD) 8.3 (1.8) 8.1 (1.9) 8.4 (1.8) <0.001
Median score (IQR) 9.0 (7.0–10.0) 8.0 (7.0–10.0) 9.0 (8.0–10.0) 0.003

SD, standard deviation; IQR, interquartile range.
*P-values calculated using chi-squared tests for categorical variables, Mann–Whitney U tests for comparison of means and median test for comparison of medians.

Associations between respondents’ characteristics
and employment
In unadjusted analyses, male sex, vocational/higher edu-

cation, being treated with home dialysis or KTx (versus in-
centre haemodialysis), history including KTx (versus only
dialysis), being on KRT for more than 5 years, higher self-
reported general work ability and living in a middle- or
high-GDP country (versus low-GDP country) were positively
associated with employment, whereas having DM or ma-
lignancy significantly reduced the likelihood of employment
(Figure 3 and Supplementary data, Table S4). There was a
non-linear association between age and employment, with the
highest likelihood of being employed for patients ages 40–49
years. Malignancy was no longer significantly associated with
employment when adjusting for sex and age (Supplementary
data, Table S4). After adjustment for additional confounders,
being on KRT formore than 5 years was no longer significantly
associated with employment.

The addition of general work ability as a potential mediator
to our models attenuated the effect of all associations (except
for KRT duration). However, general work ability partially
mediated the associations between age and employment in
older (50–59 and 60–65 years) but not in younger patients (20–
29 and 30–39 years).

Positive associations between vocational/higher education,
current treatmentwith homedialysis orKTx, treatment history
including KTx or higher country GDP and employment were
also found in the subgroup of patients with good or excellent
work ability (Supplementary data, Figure S1). Male sex was
no longer significantly associated with employment in this
subgroup.

Interaction analyses revealed that positive associations
between vocational/higher education or country GDP and
employment were stronger in dialysis patients compared with
KTRs (P < 0.05) (Figure 4 and Supplementary data, Table S5).

Similarly, negative associations between DM or being on KRT
formore than 5 years and employmentwere stronger in dialysis
patients (P < 0.05). Associations between the other variables
(i.e. sex, age, malignancy and work ability) and employment
were not significantly different for dialysis patients and KTRs.

The associations between higher education level or country
GDP and employment were also stronger in dialysis patients
compared with KTRs in the subgroup of patients with good
or excellent work ability (Supplementary data, Figure S2). The
association betweenDMor being onKRT formore than 5 years
were not different between the two groups in this subgroup.

Analyses with country included as a random effect in
the generalized logistic mixed models gave comparable
results as models without random effects, except for GDP
(Supplementary data, Table S6).

DISCUSSION
In this large multinational study, patients with ESKD receiving
KRT from nearly all European countries were surveyed about
their work status andwork ability.We found a low employment
percentage and impaired work ability among both dialysis
patients and KTRs. Moreover, we identified several demo-
graphic, disease-related, work-related and macroeconomic
factors associated with employment in these patients.

Work status
In our study, 36.5% of the patients receiving KRT were

working. Only a quarter of the dialysis patients were employed
and this low percentage could be explained by the poor health
status of dialysis patients and the time required for dialysis
treatments. KTRs usually have a better health status, but still
only half of them were working, which is considerably less
than the European average (73.2%) [29]. Our findings match
the results found in several single-country studies in European
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Sex
Female
Male
Age
19–29 years
30–39 years
40–49 years
50–59 years
60–65 years

Educational level
Primary/secondary
Vocational/higher

Current treatment
Centre haemodialysis
Home dialysis
KTx

Treatment history
Only dialysis
Dialysis and KTx
Only KTx

Diabetes mellitus
No
Yes

Malignancy
No
Yes

Total duration of KRT
≤ 5 years
> 5 years

GDP of country
Low
Middle
High

RR (95% CI)
1.00
1.11 (1.04–1.19)

0.46 (0.33–0.64)
0.82 (0.73–0.91)
1.00
1.04 (0.97–1.12)
1.00 (0.90–1.10)

1.00
1.28 (1.17–1.40)

1.00
1.25 (1.10–1.43)
1.24 (1.14–1.35)

1.00
1.22 (1.11–1.33)
1.39 (1.23–1.56)

1.00
0.89 (0.80–1.00)

1.00
0.83 (0.63–1.08)

1.00
0.99 (0.92–1.06)

1.00
1.40 (1.27–1.54)
1.61 (1.47–1.77)

0.10 1.0 3.0

Relative risk

Work ability
Poor (0–5)
Moderate (6–7)
Good (8–9)
Excellent (10)

RR (95% CI)
1.00
3.55 (2.97–4.26)
5.26 (4.45–6.22)
5.56 (4.68–6.60)

 0.10 1.0 10.0

Figure 3: Associations between respondents’ characteristics and
employment for patients receiving KRT. Results were adjusted for
confounders, when applicable, and work ability as a mediator (see
also Supplementary data, Table S4). RR, risk ratio.

KRT patients [8, 11, 14–17]. However, comparison between
studies is hampered by differences in the classification of work
status and heterogeneity of study populations.

Work ability
KTRs reported a mean general work ability of 8 out of 10,

which is consistent with the literature [10, 17] and comparable
with the average of European employees [30–35]. Working
dialysis patients scored lower on average (7.3). However, one-
third of working KTRs and half of the working dialysis patients
reported impaired general work ability, whereas this applies
to less than one-fifth of the European employees [31, 36–
39]. Employees with other severe chronic diseases (e.g. DM,

malignancy) have reported similar proportions of impaired
general work ability [39, 40].

Interestingly, one in seven KRT patients rated their general
work ability as good or excellent, even though they were not
working. These patients may be willing to work but may
experience discrimination in the job market. Furthermore, we
hypothesize that sufficient unemployment or disability benefits
may reduce the need to find a job in certain countries. On the
other hand, in countries without disability benefits, patients
may struggle to meet work demands in order to ensure an
income.

This study was the first to distinguish between physical and
mental work ability in KRT patients. Half of the working dialy-
sis patients and one-third of working KTRs reported impaired
physical work ability, whereas this is between 10 and 15% in the
general population [41, 42]. Although impaired mental work
ability was less frequently reported, the prevalence was still
twice as high as that of the general population [41, 42].

Associations between respondents’ characteristics
and employment
We found a positive association between male sex and

employment, whereas others have provided conflicting evi-
dence regarding this topic [8, 10, 11, 13, 14, 16, 17]. Our
finding could potentially be explained by various sociological,
legal and disease-related factors. First, traditional role patterns,
in which men work outside the house while women invest
time in the household and children, may play a role [11].
Lower employment percentages among European women of
working age in the general population (67.4% versus 79.0%
among men) support this assumption [29]. Moreover, some
European countries have a lower retirement age for women
than for men [43]. Second, the epidemiology and outcomes
of chronic kidney disease (CKD) are different in men and
women [44]. Female patients experience a worse quality of
life, a higher symptom burden and more hospitalizations than
men [44]. Furthermore, women are less often placed on the
kidney transplant waitlist andmore frequently have preformed
antibodies that decrease their chance to receive a deceased
donor kidney transplant [44, 45], although their access to living
donor KTx does not seem to be limited [44, 45]. Pre-transplant
employment, which is one of the most important predictors of
employment after KTx [16, 46], was associated with male sex,
which gives male patients a higher probability of employment
[46].

We found a non-linear association between age and em-
ployment, with the highest likelihood of employment found
in patients between 40 and 49 years old. Older patients were
less likely to be employed [9, 16], but this also applied to
the youngest patients in our study. The latter may have a
history of CKD and other disabilities, causing them to reach
developmental milestones later in life [47]. They may need
more time to complete their education and may have limited
work experience, leading to lower chances for employment
[48].

In our multinational sample, we found a positive as-
sociation between treatment with home dialysis or KTx
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0.10 1.0 3.0

Relative risk
0.10  1.0 10.0

Sex
Female

Male

Age
19–29 years

30–39 years

40–49 years

50–59 years

60–65 years

Educational level
Primary/secondary

Vocational/higher

Diabetes mellitus
No

Yes

Malignancy
No

Yes

Total duration of KRT
≤ 5 years

> 5 years

GDP of country
Low

Middle

High

RR (95% CI) dialysis

1.00

1.27 (1.10–1.47)

0.50 (0.30–0.83)

0.83 (0.67–1.02)

1.00

0.80 (0.67–0.94)

0.62 (0.49–0.78)

1.00

2.12 (1.76−2.56) 

1.00

0.60 (0.47–0.75)

1.00

0.56 (0.31–1.02)

1.00

0.85 (0.73–1.00)

1.00

1.96 (1.66–2.31)

1.73 (1.44–2.07)

RR (95% CI) KTx

1.00

1.29 (1.17–1.42)

0.52 (0.32–0.86)

1.03 (0.89–1.20)

1.00

0.93 (0.82–1.04)

0.87 (0.74–1.01)

1.00

1.21 (1.08–1.36)

1.00

0.85 (0.72–1.00)

1.00

0.97 (0.68–1.36)

1.00

1.11 (0.97–1.26)

1.00

0.91 (0.78–1.05)

1.10 (0.96–1.25)

Work ability
Poor (0–5)
Moderate (6–7)
Good (8–9)
Excellent (10)

RR (95% CI) dialysis
1.00
3.81 (3.00–4.84)
5.61 (4.51–6.98)
5.72 (4.42–7.39)

RR (95% CI) Ktx
1.00
3.21 (2.43–4.25)
4.77 (3.67–6.20)
5.09 (3.92–6.62)

Figure 4: Associations between respondents’ characteristics and employment, comparing dialysis patients and KTRs. The blue bars represent
dialysis patients; the red bars represent KTRs. Results were adjusted for confounders when applicable (see also Supplementary data, Table S5).
RR, risk ratio.

and employment [8, 15]. Some suggest that KRT modality
has no impact on employment, but rather, employment
status influences the choice of KRT modality [14, 49].
Nephrologists and other healthcare professionals may be
more likely to recommend home dialysis or KTx to working
patients [50, 51].

A low education level and DM were both associated with
lower employment rates in patients receiving KRT [8–11, 13,
15, 16]. For the first time, we investigated these associations
within one study in dialysis patients and KTRs separately. We
found a lower likelihood of employment in lower-educated
or diabetic dialysis patients compared with KTRs. Dialysis
patients usually have a worse physical condition, which may
cause more difficulties in lower-educated patients who depend

more on physically demanding jobs. Complications of DM,
such as visual impairment, neuropathy and a higher incidence
of cardiovascular events, may impede employment. The risk of
complications may be different for dialysis patients and KTRs,
as the latter may have new-onset DM after KTx, causing fewer
complications due to a shorter disease duration and better
glycaemic control [52].

Living in a middle- or high-GDP country, however, was
associated with an increased likelihood of employment for
dialysis patients but not for KTRs. Higher-income countries
may experience an ageing workforce with shortages of em-
ployees, which could result in more opportunities in the
labour market for persons with chronic diseases. Moreover, we
speculate that higher-income countries have more possibilities
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for sick leave and part-time work, which can be beneficial for
dialysis patients.

In line with previously published studies, the findings of
our study show that work ability was strongly associated with
employment not only in KTRs, but also in dialysis patients
[10, 17]. Both groups could benefit from interventions to
improve work ability [53, 54], which should ideally start before
KRT initiation, as pretreatment work status is an important
predictor of work status after KRT initiation [13, 15, 16].
Future studiesmay investigate the effect of treatment schedules
(frequency and duration) on work status and work ability to
offer optimal treatment to dialysis patients.

Strengths and limitations
This comprehensive survey included >3500 dialysis and

kidney transplanted patients from 37 countries inWestern and
Eastern Europe. Work status and work ability were assessed
using uniform questions in 31 different languages. However,
our study has limitations. Regardless of the large sample size,
only a fraction of all KRT patients living in the participating
countries completed the survey. Due to this sampling bias,
our findings may not be generalizable to all European patients
receiving KRT. Previous single-country studies achieved full
population coverage by linking data from the national bureau
of statistics to data from renal registries to assess work status
[8, 55]. This was impossible in our multinational study due
to the absence of national renal registries, unavailability of
data about work status on an individual patient level or the
impossibility to link data. Moreover, one always relies on
surveys to study work ability, which is subjective information.
Selection bias is inherent to surveys and usually difficult to
solve. Healthier and higher-educated patients who are more
likely to be employed may be overrepresented in this study,
which may have led to an overestimation of employment rate
and work ability. We attempted to reduce selection bias by
prior assessment of the survey’s comprehensibility by patients,
offering online and paper versions of the survey in 31 languages
and assistance when filling out the survey. As patients were
not directly approached by the research team, we were unable
to calculate a response rate or compare respondents with
non-respondents. Furthermore, work status was self-reported
and some patients might have misinterpreted answer options.
Although we were able to adjust for several confounders
in the associations between respondents’ characteristics and
employment, we were unable to control for other potentially
relevant variables (e.g. work status before KRT initiation). For
this reason, and due to the cross-sectional design of our study,
we are unable to infer causality to our results.

CONCLUSION
We found that low employment rates and impaired work
ability were highly prevalent in a large sample of European
patients receiving KRT. Only a quarter of the European dialysis
patients are working and a significant proportion of them
struggle to meet the physical and mental demands of their
job. Although KTRs generally have a better health status than

dialysis patients, their employment rate and work ability also
deserve attention, as they lag behind those in the general
population.

Employment was associated with several patient character-
istics, of which many are not modifiable. Treatment choice
could be a modifiable characteristic. Patients may benefit from
flexible dialysis shifts and improved access to home-based
dialysis modalities and KTx, especially pre-emptive [16–18].
Furthermore, nephrologists and other healthcare professionals
may discuss patients’ preferences about employment in an
earlier stage of the disease, as early support may help employed
patients to remain at work. As we found differences between
lower- and higher-income countries in Europe, we believe that
strategies to improve the work status of KRT patients should
be tailored to socio-economic conditions.

SUPPLEMENTARY DATA
Supplementary data are available at ndt online.
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