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ABSTRACT

Background. To estimate the projections of supply and demand for dialysis nurses (DNs) over 5 years in four European
countries (France, Italy, Spain and the UK).

Methods. This study modelled the nursing labour workforce across each jurisdiction by estimating the current nursing
labour force, number of nursing graduates and the attrition rate.

Results. France currently has the greatest demand for DNs (51 325 patients on dialysis), followed by Italy, the UK and
Spain with 40 661, 30 301 and 28 007 patients on dialysis, respectively. The number of in-centre haemodialysis (HD)
patients is expected to increase in the four countries, while the number of patients on home HD (HHD) or on peritoneal
dialysis (PD) is expected to increase in the UK. Currently Italy has the greatest proportion of DNs (2.6%), followed by
France (2.1%), Spain (1.7%) and the UK (1.5%). Estimation of the dialysis nursing staff growth rate over 5 years showed
that the UK has the greatest estimated growth rate (6%), followed by Italy (2%), France (2%) and Spain (1%).
Conclusions. Dialysis demand will increase in the coming years, which may exacerbate the DN shortage. Additionally,
competencies and training requirements of DNs should be precisely defined. Finally, implementing and facilitating PD
and HHD strategies would be helpful for patients, healthcare professionals and healthcare systems and can even help
ease the DN shortage.
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KEY LEARNING POINTS

What was known:

providers.

(DN) registers in most European countries.
This study adds:

requiring dialysis will increase.

figures ranging from 11% in France to 21% in the UK.

Potential impact:

that limit the impact of a DN shortage on patient care.

require their intervention.

e The aging population has created a greater need for healthcare, which has been associated with strains on healthcare
e Although the relationship between nurse supply and demand in Europe has been cyclical, over the last several years many

European health systems have faced an unprecedented nursing staff crisis.
e Despite the fact that nurse staffing levels influence the processes of care, there is no systematic framework for dialysis nurse

e The demand for DNs is expected to increase over the next 5 years in most European countries, as the number of patients

e The proportion of incident end-stage renal disease patients on peritoneal dialysis varies in the four countries analysed, with

e An accurate estimation of the demand and supply of DNs will aid the implementation of proactive policies and strategies

e It would be interesting to precisely define the competencies and training requirements of DNs, as well as the situations that

INTRODUCTION

In four European countries (France, Italy, Spain and the UK), an
aging population, primarily attributed to the increase in life ex-
pectancy and a decrease in birth rates, has resulted in an in-
creased demand for healthcare [1]. In addition, the prevalence
of obesity and diabetes has risen to epidemic proportions and
continues to be a major health problem worldwide [2, 3]. It
is well known that both obesity and diabetes are risk factors
for chronic kidney disease (CKD) and end-stage renal disease
(ESRD) [4-6].

Historically, the relationship between nurse supply and de-
mand in Europe has been cyclical, with periodic shortages of
nurses where demand outstrips available supply [7]. However,
over the last several years, many European health systems
have faced an unprecedented nursing staffing crisis [8, 9]. This
nurse shortage severely compromises the quality of healthcare
services and negatively impacts the quality of life of patients
[10, 11].

The nursing shortage significantly affects nephrology nurses,
including those with dialysis expertise [12]. The relevance of this
issue depends critically on the fact that CKD is a leading cause of
illness worldwide and has become a major public health concern
[13-15].

Detailed knowledge of patient characteristics, level of care
and the time needed to provide the patient with the appropriate
care are sine qua non to determine daily nurse staffing needs in
the dialysis department [16].

Registered nurse staffing levels influence the processes of
care, which subsequently impact on clinical outcomes [17]. How-
ever, as far as we know, there is no systematic framework for
dialysis nurse (DN) registers in most European countries, which
makes it extremely difficult to know the total volume of nurses
who work in dialysis units.

Against the background of increasing demands, being able
to estimate the necessary DN resources may be a promising ap-
proach, as we could act proactively to buffer the negative effects
of nurse shortages [18].

Economic models can serve as useful tools for analysing
and forecasting labour demand and supply trends across var-

ious sectors. In healthcare, labour supply models enable poli-
cymakers and health systems to make informed decisions re-
garding workforce planning, education and recruitment strate-
gies. By quantitively assessing various factors that influence
the nursing labour market, these models help in identify-
ing potential shortages/surpluses, ensuring that health sys-
tems can maintain an optimal level of care and efficiency [19].
We have developed a DN demand and supply model based
on the number of DNs required and the supply of nurses
currently available. This report aimed to estimate by mod-
elling the projections of supply and demand for DNs over
5 years.

MATERIALS AND METHODS
Design

This study adapted a previously published model [20] and exam-
ined the projected demand for nephrology nurses over a 5-year
time horizon in four European countries.

Setting

The model estimated the number of nephrology nurses needed
to manage patients on dialysis based on country-specific esti-
mates of the following: current number of patients receiving
dialysis therapy, incidence rate of patients requiring dialysis
therapy, dialysis modality distribution, annual mortality, patient
switching between home modality to in-centre therapy, annual
transplant rate and ratio of nurses to patients required for each
modality.

This study modelled the nursing labour workforce across
each jurisdiction by estimating the current nursing labour
force, number of nursing graduates and attrition rate [21]. In
addition, we evaluated the relationship between the propor-
tion of nurses required to manage patients on dialysis ver-
sus the total nurses available at the different time points. De-
tails of input model assumptions and sources segmented by
country are shown in Table 1 and Supplementary Table S1,
respectively [22-38].
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Table 1: An overview of the data and estimations used in the DN demand and supply models.

Model input France Italy Spain UK
Assumptions

Population 68 043 000 58 870 762 47 615 034 67 620 000

Incidence growth rate, % 2.75 2.75 2.75 2.75
Dialysis incidence, n

Baseline 9880 7327 6492 7992

Year 1 10 152 7529 6671 8212

Year 2 10 432 7736 6854 8438

Year 3 10719 7949 7043 8671

Year 4 11014 8168 7237 8909

Year 5 11317 8393 7436 9155
Incidence modality distribution rates?, %

ICHD 85 84 80 73

PD 11 14 16 21

HHD 0.2 0.7 0.4 7
Annual dropout and transplant rates, %

Mortality 13 13 13 13

PD dropout 20 20 20 20

Home HD dropout 14 14 14 14

Transplant per million 38 28 57 35
DN labour requirements by modality (per patient)

ICDH 1/4 1/4 1/5 1/3

PD 1/10 1/10 1/15 1/17

Home HD 1/10 1/10 1/10 1/12
DN supply
Total number of nurses

Baseline 581 484 367 378 300 567 569 287

Year 1 533727 361692 296 438 569 744

Year 2 525971 356 006 292 308 570 201

Year 3 498 214 350 320 288 179 570 658

Year 4 470 458 344 634 284 050 571115

Year 5 442 701 338 948 279 920 571572
Percentage of nephrology nurses

Baseline Unknown Unknown Unknown Unknown
Nursing graduates, n

Baseline 24 557 10 191 10 899 25227
Percentage specializing in nephrology

Baseline Unknown Unknown Unknown Unknown
Attrition, n

Baseline 52 334 15877 15028 24770

aDistribution of incident patients between different dialysis modalities.

Nursing supply analysis and projection

Three major components make up the supply of nurses, current
number of nurses, future growth of registered nurses and attri-
tion. To determine the current supply of nurses, national labour
force statistics were used to identify the number of registered
nurses within each jurisdiction. Future growth was based on
analysing the number of new graduates entering the field, while
the annual attrition rate was based on published literature ex-
amining nurses’ intention to leave the profession (see Table 1).
There is a lack of data on nurse attrition, and the reported esti-
mate used in this study does not include factors such as emigra-
tion, age-related retirement or death.

The supply of nurses was projected using baseline data for
calendar year 2023 and assumed the number of graduates and
attrition rates held steady over the next 5 years.

Nephrology nursing demand analysis and projection

The demand for nurses with a dialysis specialty was based on
an analysis of the number of total patients requiring dialysis by

modality and estimating the nurses needed to support those pa-
tients based on the modality using published recommendations
for nurse:patient ratios.

To determine the current number of patients on dialysis
by modality, registry data were used to determine the cur-
rent prevalence by modality. Future projections were based on
the incidence rate by modality, dropout rate [peritoneal dialy-
sis (PD), home haemodialysis (HHD)], mortality and transplant
rate.

The results were summarized based on the percent-
age of total nursing supply needed to support patients on
dialysis.

RESULTS
DN demand model

The DN demand model showed differences among the four
countries studied. According to the data, France currently has
the greatest demand for DNs, followed by Italy, the UK and Spain.
The total number of patients on dialysis will increase over the
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Table 2: DN demand model in France, Italy, Spain and the UK.

Country Dialysis modality, n 2023 2024 2025 2026 2027 2028
France ICHD 47 481 48 008 48782 49593 50 529 51590
PD 3079 2998 2978 2998 3044 3108
Home HD 765 537 410 318 251 202
Total? 51325 51543 52171 52 909 53 824 54 900
Italy ICHD 36 166 37 051 37 860 38 663 39500 40 393
PD 4228 3713 3419 3265 3200 3192
Home HD 267 235 222 213 206 201
Total? 40 661 40999 41501 42 140 42 906 43786
Spain ICHD 24 685 24 920 25169 25 486 25892 26 394
PD 3071 2795 2664 2619 2626 2664
Home HD 251 181 154 135 121 111
Total? 28 007 27 896 27 988 28 240 28 638 29 168
UK ICHD 25019 26 650 28 250 29 852 31457 33 067
PD 3892 3986 4105 4241 4386 4539
Home HD 1390 1461 1622 1739 1823 1885
Total? 30301 32097 33977 35831 37 667 39 490

aTotal number of patients requiring dialysis.
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Figure 1: Expected number of patients on dialysis and dialysis nursing staff required in France, Italy, Spain and the UK.

5 years in these four countries (Table 2 and Fig. 1). The number ber of patients on PD over 5 years is expected to remain stable
of patients on in-centre haemodialysis (ICHD) is expected to in- in France, decrease in Italy and Spain and increase in the UK. In-
crease over the 5 years in all the countries, with the UK having terestingly, the number of HHD patients will decrease in France,
the greatest increase and Spain the lowest. However, the num- Italy and Spain but will increase in the UK.
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Table 3: DN supply model in France, Italy, Spain and the UK.
Country Dialysis modality 2023 2024 2025 2026 2027 2028
France Dialysis nursing staff required, n 12 255 12 375 12534 12730 12 962 13229
Dialysis nursing staff growth rate, % NA 1 1 2 2 3
Dialysis nursing as proportion of all nurses, % 2.1 2.2 2.4 2.6 2.8 3.0
Italy Dialysis nursing staff required, n 9491 9658 9829 10 013 10 216 10 438
Dialysis nursing staff growth rate, % NA 2 2 2 2 2
Dialysis nursing as proportion of all nurses, % 2.6 2.7 2.8 2.9 3.0 31
Spain Dialysis nursing staff required, n 5167 5188 5227 5285 5365 5467
Dialysis nursing staff growth rate, % NA 0 1 1 2 2
Dialysis nursing as proportion of all nurses, % 17 1.8 1.8 1.8 1.9 2.0
UK Dialysis nursing staff required, n 8684 9240 9793 10 345 10 896 11 446
Dialysis nursing staff growth rate, % NA 6 6 6 5 5
Dialysis nursing as proportion of all nurses, % 15 1.6 1.7 1.8 1.9 2.0
NA: not applicable.
Dialysis Nurse Growth Rate & Proportion of Dialysis Nurse Growth Rate & Proportion of
Overall Nursing Staff (France) Overall Nursing Staff (Italy)
3,5% 3,5%
3,0% 3,0% 4_-________'__—————*
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Figure 2: DN growth rate and the proportion of overall nursing staff in France, Italy, Spain and the UK.

DN supply model

Similar to the DN demand model, the DN supply model also
showed differences among countries. Regarding the total num-
ber of nurses, it was estimated that Italy has the highest propor-
tion of DNs (2.6%), followed by France (2.1%), Spain (1.7%) and
the UK (1.5%). The estimation of the proportion of DNs as a pro-
portion of all nurses over the 5 years showed an increase in the
four countries (Table 3).

Estimation of dialysis nursing staff growth rate over 5 years
showed that the UK has the greatest estimated growth rate {me-

dian 6% [interquartile range (IQR) 5-6]}, followed by Italy [median
2% (IQR 2-2)], France [median 2 (IQR 1-3)] and Spain [median 1%
(IQR 0-2)] (Table 3 and Fig. 2).

DISCUSSION

Having enough qualified workers is essential for health systems
to deliver high-quality care to all patients [39]. There is currently
an estimated shortage of nearly 1 million healthcare workers
in Europe. In addition, many doctors and nurses are moving to
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countries with better working conditions and pay, leaving other
countries with shortages [9, 39].

The nursing shortage in Europe, exacerbated by the severe
acute respiratory syndrome coronavirus 2 pandemic, has be-
come more severe [7-9]. Nursing turnover remains a significant
challenge for healthcare organizations, with a growing number
of nurses expressing an intent to leave their positions [40, 41].
A survey conducted during the pandemic showed that 22% of
nurses were considering leaving their roles, a figure that has
since increased to 31% in a more recent survey. Among inpatient
registered nurses, the percentage is even higher, exceeding 40%
[41].

A Health Affairs study from April 2022 revealed that the reg-
istered nurse workforce in the USA declined by ~100 000 by the
end of 2021, the largest drop seen in 4 decades [42]. Europe is
similarly affected, with potentially severe shortages of nurses
that could compromise healthcare delivery. In England, for in-
stance, the National Health Service reported 34 709 nursing va-
cancies on 31 December 2023, representing >8.4% of its nursing
workforce [43].

The issue of ESRD is of particular importance in Western
Europe, where the median burden of kidney failure prevalence in
Western European countries was 1038 patients per million pop-
ulation. The data from the four countries analysed in the current
study showed small variations among France [1310 patients per
million population (PMP)], Italy (1236 pmp) and Spain (1213 pmp),
but the prevalence was lower in the UK (971 pmp) [44]. The lower
prevalence of renal disease in the UK may be related to better
management in primary care medicine (owing to public health
policy favouring primary care for now a half century) of hyper-
tension and type 2 diabetes mellitus, which are the two main
contributors to ESKD.

To deal with this problem, it is crucial to have an adequate
nephrology workforce to meet the growing worldwide burden of
kidney disease and its risk factors, as well as the increasing de-
mand of renal replacement therapy and kidney care [45].

According to the results of our model, the demand for DNs
is expected to increase over the next 5 years, as the number of
patients requiring dialysis will be greater. This increase in de-
mand has been greatest in the UK, where an increase of 30.3%
in patients who will require dialysis is expected in 5 years [24].

Over the next 5 years, the number of patients receiving
ICHD is projected to increase across all countries, with the
UK experiencing the most substantial increase and Spain the
smallest (probably because Spain has a high rate of renal
transplantation).

It is currently extremely complex to deal with the growing
demand for DNs. Several factors, including population aging, re-
taining existing nurses and retirement (baby boomers are begin-
ning to reach retirement age), significantly impact the number
of DNs and therefore the supply of nurses to maintain adequate
staff [9].

Additionally, the dialysis modality directly impacts the num-
ber of nurses necessary for its management. While DN labour re-
quirements per patient on ICHD range from 1/3 to 1/5 (UK) and
1/5 (Spain), DN labour requirements per patient on PD are sig-
nificantly lower, ranging from 1/10 (France and Italy) to 1/17 (UK)
[28, 33, 35, 37]. Similarly, DN labour requirements per patient on
HHD are significantly lower than that of HD, ranging from 1/10
(France, Italy and Spain) to 1/12 (UK) [28, 33, 35, 37].

The model predicted a decrease in the number of HHD pa-
tients in France, Italy and Spain but an increase in the UK. While
the exact cause is uncertain, it may be attributed to recent tech-
nological advancements, particularly in daily HHD with low-flow

dialysate and a proactive financial policy in the UK, while HHD
is far less reimbursed than ICHD in France, Italy and Spain.

Since the DN labour requirements per patient are lower for
PD and HHD than ICHD, it might be suggested that a greater pro-
portion of patients on PD or HHD might be useful to reduce the
impact of the nurse shortage.

According to our research data, the proportion of incident
ESRD patients on PD varies in the four countries analysed, with
figures ranging from 11% in France to 21% in the UK [24].

Another strategy to reduce the impact of the DN shortage on
care quality is the implementation of remote patient monitoring
devices [46]. Improvements in telemedicine and health monitor-
ing tools will help support patients and their families at home,
which might help to lighten the workload of DNs [46, 47].

The current study has certain limitations that must be con-
sidered when interpreting the results. The first is that its geo-
graphical scope was limited to four Western European countries,
so its applicability to other European countries, mainly Eastern
countries, where the availability of PD is reduced or absent and
healthcare resources are reduced, may be limited. Another lim-
itation is that we do not accurately know the number of DNs
currently working in the different dialysis centres in Europe. Al-
though an attempt has been made to define and protocolize the
scope of practice, standards, competencies and situations that
require intervention by DNs [48], there are centres that, in addi-
tion to DNs, have other types of healthcare workers involved in
the care of patients with ESRD especially in Germany, France and
the UK. Finally, the current DN demand model was built assum-
ing that healthcare delivery in the future (projected over 5 years)
will not change substantially from the way healthcare was de-
livered in the base year and that there will be stability in the cur-
rent rates of ESRD. Furthermore, the DN supply model assumed
that current graduation rates and workforce participation pat-
terns will remain unchanged in the future. Therefore, any rele-
vant changes in these factors may significantly impact both the
supply and demand projections reported in the current study. It
is extremely important to develop demand and supply scenarios
to analyse the impact of such changes [49].

CONCLUSION

The results of this study suggest an increase of the total number
of patients on ICHD in the four countries, which will entail an
increase in DN demand. Regarding the DN supply, although dif-
ferences are currently observed between the four countries, the
model showed an increase in the proportion of DNs as a propor-
tion of total nurses over 5 years in the four countries.
Additionally, implementing and facilitating home dialysis
strategies is helpful for patients, healthcare professionals and
healthcare systems and can even help ease the nursing short-
age. Finally, an accurate estimation of the demand and supply
of DNs will aid in the implementation of proactive policies and
strategies that limit the impact of a DN shortage on patient care.
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