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Foreword
The Office of the Nursing and Midwifery Services Director (ONMSD) and the National Renal
Office (NRO) are delighted to present the findings of this research study. This report
provides an analysis and evaluation of the development of the Renal Dialysis Patient
Dependency Classification (RDPDC) instrument. The RDPDC instrument is a dependency
classification tool designed specifically for use with renal haemodialysis outpatients.
Chronic Kidney Disease (CKD) is a common health problem in Ireland, afflicting up to
280,000 citizens. In Ireland, each year, approximately 450 people develop end stage kidney
failure and need treatment to replace their non-functioning kidneys. The main forms of
treatment are haemodialysis or peritoneal dialysis. Internationally there is an increase in the
demand for treatment of end-stage kidney disease (ESKD) predominantly due to the ageing
population and the increase in diabetes. In Ireland, ESKD is expected to increase by between
5 and 10%.
Renal Services in Ireland are developing and expanding in line with population changes. To
contribute to renal population profiling and support evidence-based, sound decision-making
for future service planning and allocation of resources, a requirement arose for a
measurement tool for patient dependency in renal outpatient haemodialysis units. As there
was no dependency tool available internationally that could be applied in an Irish context,
there was a need to develop such a tool. The RDPDC instrument was developed by a project
team representing the NRO, ONMSD and renal nurses, including members of the Irish
Nephrology Nurses Association (INNA).
The ONMSD and the NRO then commissioned the School of Nursing and Human Sciences
Dublin City University (DCU) to undertake a rigorous validation of the RDPDC instrument to
ensure it provides a stable measure of patient dependency. This report describes the
findings from this analysis and represents the final phase of a national project to develop a
dependency tool for use in haemodialysis outpatient units. This short, easy-to-use,
standardized and scientifically-validated instrument will provide a reliable metric on a
patient’s needs and dependency care requirements whilst in the Haemodialysis Unit.
We sincerely wish to thank and pay tribute to all the outpatient renal haemodialysis units
who participated in this study. We genuinely appreciate the work of the research team
members Dr Raphaela Kane and Dr Andrew Boilson for their robust and systematic
approach in validating the RDPDC tool. We wish to thank Prof Anthony Staines and Dr Keith
Hurst for their contribution to the development of the RDPDC. Their knowledge and
expertise contributed significantly to the development of a robust instrument. We recognize
the valuable contribution of nurse representatives from the INNA, Dialysis Nurse Managers
and haemodialysis units around the country to the development of the RDPDC tool and its
validation, ensuring that this work is underpinned by a relevant contextual base. We
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acknowledge the dedication and commitment of the RDPDC Project Team and Steering
Group who advised and sustained the project throughout all its stages. In particular we
would like to thank Deirdre Mulligan and Vanessa Clarke of the Nursing and Midwifery
Planning and Development Unit HSE North East who managed all stages of the project from
inception to completion.
We hope this scientifically validated instrument will contribute to renal population profiling
and thus support robust service planning and the development of safe, quality personcentred care.

____________________
Ms Mary Wynne
Interim/Nursing & Midwifery
Services Director/AND CSPD HSE

_________________________
Dr Liam Plant,
National Clinical Director
National Renal Office
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Executive Summary
Introduction
This report provides an analysis and evaluation of the Renal Dialysis Patient Dependency
Classification (RDPDC) instrument. The RDPDC is a dependency classification tool designed
specifically for use with renal dialysis out-patients. The tool measures direct patient care
only. Constructed to capture the constituent elements of patient dependency in the
Haemodialysis Unit (HD), the scores from five domains of dependency, when assessed and
calculated, place a patient in one of three categories; standard, intermediate or high
dependency care.
The RDPDC was originally developed (Phases 1 & 2, 2010-2012) through collaborative effort
between the National Renal Office (NRO), the Office of the Nursing and Midwifery Services
Director (ONMSD) and the Irish Nephrology Nurses Association (INNA). The tool was
audited at three stages of development, amended and re-audited accordingly and deployed
across 13 HD sites in Ireland.
This report describes the findings of a study commissioned to provide a rigorous validation
of the tool (Phase 3, 2013 – 2015). Two researchers from the School of Nursing and Human
Sciences at Dublin City University (DCU) undertook the study reporting to a National
Steering Group of the Health Service Executive – National Renal Office (NRO) and the
Nursing and Midwifery Planning and Development Unit, HSE North East on behalf of the
ONMSD.
Background
Chronic Kidney Disease (CKD) is a common health problem in Ireland, with CKD Stage 3
affecting over 10% of Irish adults aged over 45yrs. For the 4000 patients with End-Stage
Kidney Disease (ESKD) the main forms of renal replacement therapy are Renal
Transplantation (54%), Haemodialysis (40%) and Peritoneal Dialysis (6%). In Ireland each
year between 350 and 450 people develop ESKD and need renal replacement treatment.
Almost 60% of these patients are aged over 65 years, and over 33% are aged over75 years.
Many have extensive co-morbidities.
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Renal Services in Ireland are developing and expanding in line with population changes. The
ageing population profile and the increasing incidence of diabetes and heart disease are
associated with an increasing incidence of renal disease.
The strategic objectives of the National Renal Office (NRO) include the development of a
system that profiles demand on renal services, thus enabling evidence-based, sound
decision-making for future service planning and allocation of resources. The purpose of the
Office of Nursing and Midwifery Services (ONMSD), HSE is to strategically lead and support
nurses and midwives to deliver safe, high quality person centred healthcare, ensuring that
practice is evidence based and responsive to patient and service user need. The mission of
the Irish Nephrology Nurses Association (INNA) is to promote a high standard of quality care
for renal patients and their families through education and research.
This project, to develop a measurement tool for patient dependency in renal outpatient
haemodialysis units, was initiated in collaboration with the NRO, ONMSD and INNA. It is
anticipated that the RDPDC will contribute to renal population profiling.
Methodology
Following ethical approval at three hospital sites, the study was conducted using a nonparticipant observation design and Time Series Analysis (TSA). An observation tool designed
for the study and completed RDPDC instruments were used for data collection. The
observation tool measured nursing time and tasks and total activity time (activity provided
by others on the healthcare team) related to direct patient care.
The study included the collation of baseline dependency data for all patients attending three
hospital based out-patient dialysis units. Using the baseline data a sampling frame was
constructed to identify a representative sample of patients by age group, gender, and
dependency classification. In total 840 hours of complete dialysis sessions were observed
for a total of 73 dialysis patients across three hospital sites. Observation of two dialysis
sessions was undertaken for intermediate and high dependency patients, and one
observation for standard care patients.
Exploratory data analysis was undertaken to explore the links between patient and centre
data and the RDPDC instrument for all patients attending outpatient haemodialysis units at
9

the three hospital sites. Differences in dependency mean scores and sub domain scores
(total continuous variables: physical, psychosocial, dialysis; categorical variables:
comorbidity score) were explored for each dialysis unit using appropriate statistical tools;
independent t tests, One Way ANOVA. Non-parametric tests were also performed to
explore significant differences between groups: Mann Whitney U, Wilcoxon Rank Sum Test,
Kristal Wallis. Differences in dependency mean scores were analysed over time e.g. Baseline
to Time I; Time I to Time II using paired sample t test.
An additional qualitative component to the study was undertaken to elicit the views of
nurses regarding patient dependency and the application and use of the RDPDC in practice.
Findings
Total dependency scores at baseline for the patient population attending three dialysis units
was similar, namely widely dispersed and skewed towards lower scores.
A higher percentage of patients attending Site 1 were younger (18-64 years of age) 42%, 6574 years 23%, 75+ years 35% and the majority were of male gender 63%. The profile of the
patient population attending site 2 was similar to Site 1 across the three age groups. The
patient population attending Site 3 was significantly older 75+ 44%. As observed for the
other two dialysis units, the majority of patients (56%) attending Site 3 were male.
Scores were marginally higher for female patients attending Site 1 (mean = 17.82, SD = 5.89)
compared with male patients (mean = 17.03, SD = 6.32) but not significantly different.
Scores were higher for older patients 75+ (mean = 19.02, SD = 4.86). The lowest scores were
observed for those 65-74 years (mean = 15.85, SD = 6.08). Total dependency scores were
not significantly different by patient age group.
In relation to patients attending Site 2, total dependency scores for female patients (mean =
17.96, SD = 9.65) were also slightly higher than males (mean = 17.31, SD = 11.04) although
not significantly different. Significant differences were observed by age group, with younger
patients 18-64 years of age obtaining the lowest scores (mean = 13.05, SD = 8.62) and older
patients 75+ the highest scores (mean = 21.36, SD = 10.38).
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Male patient scores were higher (mean = 20.64, SD = 8.72) than their female counterparts
(mean = 19.48, SD = 9.53) attending Site 3. As observed for Site 2 patient population,
younger patients 18-64 years (mean = 17.00, SD = 7.88) obtained the lowest scores, older
patients 75+ (mean = 22.32, SD = 8.82) the highest scores. However, significant differences
were not observed for either patient age or gender.
The average amount of total staff time spent with a patient was 52 minutes, ranging from
19-106 minutes. As expected, nursing time was a predominant part of total activity time
across the three units. The average amount of nursing time with a patient was 48 minutes,
ranging from 19 to 104 minutes. The duration of dialysis sessions ranged from 3.5 – 4 hours.
Each nurse is allocated to a minimum of three patients per dialysis session.
The study did not find a strong relationship between average time spent with each patient
for each dialysis unit by patient age or gender. There was a tendency for staff activity time
to rise as patient dependency scores increased. This relationship was stronger for the first
patient observations (Time I) than the second observations (Time II) at all three dialysis
units, but again not influenced by either patient age or gender.
Total dependency scores and sub scores for continuous variables (total physical,
psychosocial, dialysis) were stable from baseline to the final patient observation session at
Site 1 and Site 3.
Dialysis scores were significantly lower from baseline (mean = 8.46, SD = 3.69) to Time I
(mean = 5.04, SD = 2.64) for site 2 patients, and total dependency scores from baseline
(mean = 23.29, SD = 9.20) to Time I (mean = 17.33, SD = 9.55).
There were no significant differences observed for patient co-morbidity scores from
baseline to the final observed dialysis session. The majority of patients who required
multiple interventions during dialysis sessions observed were in the older age groups.
In conclusion, patient’s dependency scores were relatively stable over time from baseline to
the final observation. There was a modest but statistically significant relationship between
dependency scores and total staff time / total nurse time spent with each patient. A rise of 1
in the dependency score was associated with 0.8 minutes (48 seconds) in staff time spent
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with a patient which is supportive evidence that patients with more complex dependency
needs require greater nursing / staff time.
In calculating the minutes spent with patients during their dialysis session, it is important to
note that that the study only measured direct patient care to an individual dialysis patient.
This was not a study of workload.
Limited variation between dependency categories in terms of time and intervention and low
frequency counts means that robust statistical evidence cannot be provided with regard to
the weighting of sub-domain scores. However, qualitative analysis indicates that the
category ‘dialysis’ is the strongest discriminatory factor in dependency scoring. Further
analysis of previously deployed RDPDCs may support further weighting activity.
Nevertheless the RDPDC is valid for use in the haemodialysis outpatient units.
Qualitative Findings
The participants of the qualitative component of the study indicated that patient
dependency is a fluctuating concept, based on patient need, as expressed by the patient
and or perceived by the nurse. The time provided by the nurse and level of intervention
required are the most salient factors identified by nurses when discussing patient
dependency.
It was suggested that individual nurse patient relationships are likely to influence
dependency scores in the psychosocial domain, and are therefore more subjective in this
domain. In other words specific psychosocial need may not be expressed to any or all nurses
but ‘saved’ for the nurse with whom a particular relationship exists, thereby influencing the
score attributed to the patient in this domain. However, there is broad consensus that the
physical attributes and associated dependency scores are less open to interpretation.
The ‘system of care’ in dialysis units also influences nurse perceptions about patient
dependency. The system is based upon a tight schedule of patient arrivals, commencement
and completion of dialysis. Each patient treatment is bound by both time and the demand
on human resources and deviations from this schedule are classified as dependency driven.
Some interventions, e.g. general assistance, may be provided by nurses to otherwise
‘independent’ patients to ensure that such deviations are minimised.
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The RDPDC is considered to be user-friendly, although the separation of the descriptor
document was highlighted by some as limiting. The primary benefit of the RDPDC is
perceived to be in the ‘scientific’ articulation of the dependency profile of a unit. This view
was linked directly to the perception that (higher) dependency profiles could help to
maintain staffing levels on the unit. The research participants also considered the RDPDC to
be beneficial in planning dialysis schedules and staff rosters.
In terms of the relationship between dependency and the provision of nursing care some
divergence was noted with particular reference to the debate about acuity, specialist
practice and dialysis technicians. Renal dialysis nursing is viewed by the research
participants as unique and specialist.
Conclusion
The Renal Dialysis Patient Dependency Classification instrument has been empirically tested
and deemed valid for use in Outpatient Dialysis Units providing a relatively stable measure
of dependency between time points. The instrument enables detailed profiling of the
patient population and will demonstrate changes and trends. This is the first such
instrument to articulate dependency in an out-patient dialysis setting. This study has shown
a modest but statistically significant relationship between dependency scores and total staff
time/total nurse time spent with the patient.
Recommendations for further research and development
1. The research team would recommend a review of the following elements when
sufficient data becomes available:
a. The ordinal scoring for sub-domain items scores. Although these categories
have found to be stable over time and have a utility, it may be helpful to
revise their weighting.
b. Consider combining the co-morbidity elements according to statistical
findings.
c. Enhance psycho-social domain, e.g. low mood, depressive state, violence and
aggression.
d. Additional scoring to be available for length of time on dialysis.
e. Reduction to score for element re dietician.
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2. Elements of the currently separate descriptor document to be reviewed for insertion
on the reverse side of the RDPDC as an abridged version and Waterlow Assessment
tool to be included.
3. Consider frequency of use of RDPDC, relevant guidance and collation of results.
4. Consider further analysis of previously deployed instruments.
5. Integrate the tool with the EMed Renal System.
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Introduction
1.0 Background
Chronic Kidney Disease (CKD) is a common health problem in Ireland, with CKD Stage 3
affecting over 10% of Irish adults aged over 45yrs. 10% of this population exhibit less
marked signs of the condition (Browne e al. 2012), thus at least 280,000 Irish adults have
some degree of CKD, a proportion of whom are unaware of that fact. For the 4000 patients
with End-Stage Kidney Disease (ESKD) the main forms of renal replacement therapy are
Renal Transplantation (54%), Haemodialysis (40%) and Peritoneal Dialysis (6%). In Ireland
each year between 350 and 450 people develop ESKD and need renal replacement
treatment. Almost 60% of these patients are aged over 65 years, and 33% aged over 75
years. Many have extensive co-morbidities.
Renal Services in Ireland are developing and expanding in line with population changes. The
ageing population profile and the increasing incidence of diabetes and heart disease are
associated with an increasing incidence of renal disease. The strategic objectives of the
National Renal Office (NRO) include the development of a system which profiles demand on
renal services, thus enabling evidence-based, sound decision-making for future service
planning and allocation of resources.
In the Haemodialysis Unit (HD) clinicians and renal nurses are in a position to plan services
more effectively with classification of patients by dependency. Standardised patient
classification in HD Units will allow for comparison of patient profiles across hospitals,
health networks and geographical regions. The patient characteristics and care needs in the
Haemodialysis Unit differ from those in a general ward or general outpatient department
making it difficult to apply standard patient assessment instruments to the HD setting.
1.1 RDPDC development
This report provides an analysis and evaluation of the development of the Renal Dialysis
Patient Dependency Classification (RDPDC) instrument. The RDPDC is a dependency
classification tool designed specifically for use with renal dialysis out-patients. The tool
measures direct patient care only. Constructed to capture the constituent elements of
patient dependency in the Haemodialysis Unit (HD), the scores from five domains of
15

dependency, when assessed and calculated, place a patient in one of three categories;
standard, intermediate or high dependency care.
The RDPDC was originally developed (Phases 1 & 2, 2010-2012) through collaborative effort
between the National Renal Office (NRO), the Office of the Nursing and Midwifery Services
Director (ONMSD) and the Irish Nephrology Nurses Association (INNA). The tool was
audited at three stages of development, amended and re-audited accordingly and 1000
instruments were deployed across 13 HD sites in Ireland.
This report describes the findings of a study commissioned to provide a rigorous validation
of the tool (Phase 3, 2013 – 2014). Two researchers from the School of Nursing and Human
Sciences at Dublin City University (DCU) undertook the study reporting to a National
Steering Group of the Health Service Executive – National Renal Office (NRO) and the
Nursing and Midwifery Planning and Development Unit, HSE North East on behalf of the
ONMSD.
The RDPDC instrument is accompanied by a descriptor document for guidance in clinical
practice. Analysis during Phases 1 and 2 highlighted the following issues:
1. That considerable difference exists between units indicating, as the most likely
explanation, differences in the way individual units score the instrument,
2. That finalising current categories could be better undertaken when additional
empirical analyses are undertaken,
3. That the accumulation of further data may mean that categories that are genuinely
discriminatory may be better defined.
Each of the issues above influenced the research design of Phase 3.
1.2 Overview of study
Following ethical approval at three hospital sites, the study was conducted using a nonparticipant observation design and Time Series Analysis (TSA). An observation tool designed
for the study and completed RDPDC instruments were used for data collection. The
observation tool measured nursing time and tasks and total activity time (activity provided
by others on the healthcare team) related to direct patient care.
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The study included the collation of baseline dependency data for all patients attending three
hospital based out-patient dialysis units. Using the baseline data, a sampling frame was
constructed to identify a representative sample of patients by age group, gender and
dependency classification. In total 840 hours of complete dialysis sessions were observed
for a total of 73 patients across three hospital sites. Observation of two dialysis sessions was
undertaken for intermediate and high dependency patients, and one observation for
standard care patients.
Exploratory data analysis was undertaken to explore the links between patient and centre
data and the RDPDC instrument for all current haemodialysis patients at the three dialysis
units. Differences in dependency mean scores and sub domain scores (total continuous
variables: physical, psychosocial, dialysis; categorical variables: comorbidity score) were
explored for each dialysis unit using appropriate statistical tools; independent t tests, One
Way ANOVA. Non-parametric tests were also performed to explore significant differences
between groups: Mann Whitney U, Wilcoxon Rank Sum Test, Kristal Wallis. Differences in
dependency mean scores were analysed over time e.g. Baseline to Time I; Time I to Time II
using paired sample t test.
An additional qualitative component was undertaken to elicit the views of nurses regarding
patient dependency and the application and use of the RDPDC in practice.
1.3 Chapter outline
Chapter 2 provides a brief review of the literature relating to the concept of dependency
and patient classification systems. The study methodology is described in Chapter 3 while
the results and main findings of the quantitative component of the study are provided in
Chapter 4. Chapter 5 provides a brief overview of the qualitative component of the study.
Finally, Chapter 6 concludes the study and describes recommendations for practice and
further research.
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Literature Review
2.1 Dependence, independence and the human condition
In order to examine the notion of care dependency it is important to have an understanding
of the concepts of dependence and independence and to recognise that these concepts are
related to our various philosophical and ethical understandings of the human condition.
Two main themes were derived from the literature including; issues with definition, conflict
between subjective perspectives and evaluative notions (including measurement).
Ricoeur (1960) suggests that the concept of dependence is constitutive of being human and
is associated with the fragility and relationality of the human condition. Lykkegaard (2013)
describes dependence as an existential life phenomenon and describes human beings as
existing in a mutual dependency where we each, subsequently, have power over a part of
the life of another and an ethical demand to take care of this. Dependence can be viewed as
a positive life phenomenon which is mutual, and associated with understanding of self,
identity and personhood. Dependence as a life phenomenon becomes more evident,
Lykkegaard (2013) suggests, as a result of changed conditions of life.

However, MacIntyre (1981) proposes that contemporary Western culture views
independence as a key characteristic of the human individual, while dependency is viewed
as negative. Concepts of power and more specifically of powerlessness, helplessness, loss of
control of time, space and positions are associated with such negativity. Vetleson (1980)
highlights cultural demand for self-sufficiency and the ‘new shame’ created by society when
the responsibility of the individual for their own situation is stressed and where coping and
control are desirable resources, thus providing a context where dependency may be viewed
negatively. Lykkegaard (2013) suggests that when dependency arises within a context where
it is viewed negatively that the subsequent human interaction might be perceived as a
negative experience.

In healthcare terms in particular, how dependency is perceived can intensify the suffering of
patients who become dependent for personal care (Strandberg, Norberg, & Jansson, 2003).
“Being a burden to others” is of great concern and a distressing experience for chronically ill
18

patients (Refsgaard & Frederiksen, 2013) and in some cases the fear of dependency is
greater than that of pain (Flanagan & Holmes, 1999).

2.2 Care dependency
Nursing care dependence is defined as
“A nurse–patient relationship resulting from a person’s decrease in self-care
and simultaneous increase in dependence on nursing care whenever needs
must be satisfied”
(Dijkstra, Buist, & Dassen, 1998, p. 144).
In nursing literature, care dependence is generally described negatively, and research into
care dependency is based primarily on care givers perspectives, using functional limitations
and nursing intensity as empirical referents of this concept.

Care dependency is a particular form of dependency and shares the defining attributes of
(general) dependency though its meaning is specified in relation to care. Boggatz et al
(2007) identified four general meanings including





restricted ability to do without,
relying on someone for support,
abnormal condition and
subjective perspective.

Five further aspects of care dependency were found in the literature:






functional limitations,
need,
self-care deficit,
nature of support required, and
unmet need

Other elements such as coping abilities and the environment are also shown to influence
the subjective experience of dependency and the extent to which perceptions about care
dependency evolve. Boggatz et al 2007 provide a useful diagrammatic overview of the
attributes of care dependency.
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Figure 1: Attributes of care dependency (Boggatz 2007)

In an attempt to address the awareness that nurses have of patients’ experiences of care
dependence, Piredda et al (2015) developed a conceptual model of nursing care
dependency as perceived by patients (Figure 2). Patients’ dependence manifests mainly as
bodily dependence, where the body is identified within the embodied person. Care
dependence is perceived within the context where the care is provided, which includes
organizational factors, systems, and cultures of care. The nurse–patient care relationship
has a major impact on patients’ perception of dependency. When the care relation is
positive, it can lead to the development of the person and finding new balances; however,
when it is negative, it can increase patients’ suffering. Studies exploring care dependency
from a care recipient’s perspective have identified constraints, loss of freedom and
powerlessness as characteristics.
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Figure 2. Conceptual model of nursing care dependency as perceived by patients. (Piredda 2015)

Boggatz (2012) suggests that domains of care need to be agreed upon by care recipients and
care givers and may vary to some extent between cultures. Functional limitations, often
described as self- care deficits, and unmet needs are related but not similar concepts of care
dependency. Functional limitations are a necessary antecedent and unmet needs are a
possible consequence of care dependency.

Ultimately care dependency is a subjective, secondary need for support in a domain of care
to compensate a self-care deficit. Care-givers and care recipients will both refer to these
attributes while talking about care dependency, but each side may assess them in a
different way, thus definitions of care dependency must allow for different perceptions of
the same phenomenon (Boggatz 2007).

The brief overview of care dependency provided above, demonstrates the complexity of the
concept of dependency and highlights a multi-faceted and subjective character.
Nevertheless, in order to provide optimum care, and to establish informative patient
profiles around which services can be planned and developed, some degree of
measurement is considered both desirable and achievable. One such measure is a Patient
Classification System.
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2.3 Patient classification systems
Integral to patient profiling, Patient Classification Systems (PCS’s) are designed to categorise
patient needs in order to determine nursing resources required in a given setting (Fasoli and
Haddock, 2009). These classification systems measure the severity of the illness or disability
and the level of care required by the patient (Brennan and Daly, 2009).
Abeles (2007) shows that patient dependency tools can be categorized into two types: 1.
patient-centred and 2. nurse-centred. Firstly patient’s needs are assessed and matched with
a pre-determined category of patient dependency (e.g. palliative care, rehabilitation,
educative supportive). This category also specifies nursing activities required to meet the
patient’s health needs (e.g. education re diabetes management). Secondly, patients are
individually assessed against a number of care criteria (e.g. assessment, physical care,
education/support) and within each criteria the nurse allocates a weighting, for example, on
a scale of 0-5 to ‘measure’ the level of patient need. Within this model under ‘physical care
requirements’, a weekly wound dressing would score 1, whereas a daily wound dressing
would score 5. Using such a patient dependency tool, caseload profiling, caseload review,
audit and benchmarking between services can take place.
Fasoli and Haddock (2011) incorporated two additional factors as critical elements in the
design and implementation of PCS’s; involvement of nurse experts and evidence that there
is acknowledgement that nursing work is more than a sum of tasks. The Project Team
sought to integrate these critical factors in Phase 1 and Phase 2 of the development of the
RDPDC instrument.
2.4 Dependency vs workload
Although a patient dependency tool can provide detail supporting the allocation of
appropriately qualified and experienced staff to specific patient groups, and associated staff
rostering, (Brady et.al, 2007) in itself, it cannot be used to allocate nursing resources. The
developed RDPDC is not a nursing workload measurement instrument. It is, instead, a
patient dependency measurement that quantifies direct care, it does not capture indirect
care (activities such as care coordination, managing services, mentoring staff,
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documentation and communication with other health providers). The RDPDC can be used to
support future nursing activity and acuity studies in out-patient Haemodialysis Units.
2.5 Conclusion
A review of published dependency classification systems identified the need to develop a
specific patient dependency classification instrument for patients attending outpatient HD
Units. While it is acknowledged that there are difficulties defining and describing nursing
work and with the measurement of nursing workload, Fasoli and Haddock (2011) highlight
the need to provide further evidence of the reliability and validity of patient classifications
systems. The need to provide empirical weightings and rigorous validation of the existing
Renal Dialysis Patient Dependency Classification (RDPDC) is the aim of this current study.
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Quantitative Study
3.0 Study Rational
The rationale for this study derives from the need to provide detailed evidence of the
rigorous validation (Phase 3) of the existing RDPDC developed to profile the patient
population accessing renal services in Ireland.
The RDPDC captures the constituent elements of Patient Dependency in the HD unit. Using
the clinical judgment of experienced practitioners as the standard against which an ordinal
metric instrument should be judged, the current instrument was formulated and deployed
in thirteen HD Units in two iterations.
Five domains capture the important constituent elements of dependency:
1. Age (in age-range blocs)
2. Co-Morbidities (requiring intervention during HD session)
3. Physical (incorporating Nutrition; Waterlow Scores, Mobilisation; Wound Care; Vital
Signs requiring intervention; Continence)
4. Psycho-Social (incorporating Orientation; Behaviour; Communication; Language;
Social Support)
5. Dialysis (incorporating Access; Stability on Dialysis; Diet Adherence; Medication
Adherence; Fluid restriction adherence)

When the five domains are assessed and calculated the dependency tool places a patient in
one of three categories. The first category (standard care: total dependency score = 0-12)
represents patients who are relatively independent in their daily life activities, followed by
intermediate care patients (total dependency score = 13-18) while the third category, high
dependency (total dependency score > 19) identifies patients who are most dependent on
staff for care during the HD session. This dependency classification has the potential to be
used in assigning care times, or can be used to target indicators of quality care.
The RDPDC draft was audited at three distinct stages of development. The instrument was
amended (with elements removed that seemed not to contribute significantly to the
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capture of variance; adjusting the initial allocation weighting of ordinal scores) and reaudited in selected sites. The RDPDC (Appendix I) was developed with an associated
Resource Document which provides guidance on the use of the instrument and detailed
descriptor information. This study (Phase 3) provides empirical evidence of the quality of
the instrument prior to its re-introduction into adult outpatient haemodialysis units in
Ireland.
3.1 Objectives
This study aims to contribute to the enhancement of patient care and the national and local
case load profiling of patients attending outpatient haemodialysis units, providing rigorous
validation of an existing patient dependency classification instrument (RDPDC). .
The objectives, using an observation of direct nursing contact time and tasks, are as follows:


Identify the difference between the mean nurse contact time in patients classified
into three dependency groups.



Explore the links between patient and centre data, and the RDPDC.



Explore predictors of higher nursing activity for each patient classification.



Explore if dependency scores for these patients are stable over time, baseline
through to the final observed dialysis session (three time points).



Explore if the weightings assigned to the dependency tool are valid.

3.2 Endpoints & Outcome Measures
The core output of this study is the development of a standardized, scientifically-validated
patient dependency measurement tool to be used in Haemodialysis Units in Ireland. The
easy-to-use, short assessment tool will give a reliable and validated metric on a patient’s
needs and dependency care requirements whilst in the HD Unit. The RDPDC identifies
patient dependency within a series of domains, including: vascular access, educational,
psychological and social factors. This dependency assessment and classification can be used
to plan individual patient care and clinical interventions and should exist as a permanent
part of the patient records. In addition, the RDPDC can be used as a foundation for future
workload analysis studies
25

HD Units are unique in delivering care to patients who are not inpatients but require
intensive and complex day care services approximately three times each week on an
ongoing basis. The care delivered during patient sessions in the HD Unit extends beyond the
actual dialysis treatment, and includes individual counselling, support, education and clinical
assessment of the patient. With the predictions of an increase in the number of ESKD
patients, and the anticipated increase in the degree of dependency of this patient group it is
imperative that service planning addresses likely future demands on the service.
3.3 Study Design
This study was conducted using a non-participant observation design. Time series analyses
(TSA) to measure nursing activity; contact time and tasks, were undertaken as care was
provided to patients classified as standard, intermediate or high dependency. Dependency
baseline measures were requested from participating research sites and patient
observations were undertaken from May – July 2014 Site 1 and Site 2 and November –
December 2014 Site 3.
3.3.1 Sample Composition
To our knowledge and following a comprehensive literature review it appears that there are
no previous studies focused on the observation of nursing activity according to patient
dependency unique to patients treated at outpatient haemodialysis units for end stage
kidney disease (ESKD). As such, there are no data available from previous studies to perform
a power calculation for this study. The fundamental research question to be answered, and
the basis for the power calculation was to determine if there was a difference between
mean nurse contact time in patients classified into three dependency groups using the
RDPDC instrument. Utilizing the clinical and research expertise of co-investigators in the
field of nephrology, the average relative contact times for ESKD outpatients based in Irish
HD units provided in Table 1 are considered a reasonable conservative estimate.
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Table 1 – Dependency Classification Mean Contact Times
Dependency
Classification
Standard Care
Intermediate
Care
High Care

Mean Contact
Times
1
1.5
2

A power calculation was performed with this data which provides 80% power to detect a
difference in the duration of nurse contact, on the basis of observation of the nursing care
of patients for each dependency classification at the three haemodialysis units, observed for
a complete dialysis session, see Table 2. Baseline dependency data for all patients was
requested at each research site to profile the composition of the total population before
undertaking patient observations.
The study team also requested completion of the dependency tool on two additional
occasions as a measure of the tools reliability for the total patient population.
Table 2 – Dependency Classifications for Observed Nursing Activity
Based on Baseline Dependency Measures
Observation
Observation of
Research Observation of
of Nursing
Nursing
Site
Nursing Standard
High
Total hours
Intermediate
care
Dependency
care
care
Site 1
20
130
130
280
Site 2

20

130

Site 3
20
130
Total hours observed nursing activity

130

280

130

280
840

Patient observations were prioritized for high and intermediate dependent patients
identified from baseline dependency data for observations at each research site with the
remaining sessions allocated for standard care patients1. To maximize the likelihood of
obtaining reliable observations intermediate and high dependent patient were observed on
1

The data presented in table 3 is based on a maximum dialysis session of 4 hours duration.
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two separate occasions by the same researcher within a two week interval. The final patient
stratification at each site was determined on the basis of the age and gender profile.
3.3.2 Fieldwork Procedure
Ethical approval was obtained from all three hospital sites for access to their dialysis units.
Written consent was obtained from haemodialysis nurses at each dialysis unit prior to
commencing patient observations at all three dialysis units. An information briefing was
undertaken with patients attending outpatient haemodialysis units identified for
observation to inform/reassure them of the purpose and rationale for the study, consent
forms were signed by participating patients at Site 3 as a particular request of the Ethics
Committee at Site 3. All participants were fully informed of their rights to refuse and or
withdraw from the study. Observed patients were identified with a unique Study ID number
throughout the study.
The aforementioned sampling frame was constructed using baseline patient dependency
population data. Patients were stratified at each unit on the basis of total dependency
score, gender, and age group at each dialysis unit to determine the patient dialysis sessions
for observation.
Nursing tasks/activities, and activities of other staff working on the dialysis unit for the
patients identified for observation at the three centres were recorded on an observation
tool specifically developed for the study.
On completion of observation sessions dialysis nurses working on the unit who provided
most care to patients during the observed dialysis sessions were asked by the member of
the study team to complete the RDPDC instrument for that patient’s dialysis session. At this
time members of the study team followed up queries relating to: patient comorbidity scores
assigned in the dependency tool and/or other issues that required clarification during the
course of observations which were recorded in the observation tool.
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3.4 Requesting Access to Patient Nursing Notes & Dialysis Records
In addition to requesting permission from patients to observe nursing tasks / activities
performed during dialysis sessions, the study team requested written consent from patients
to access their current nursing notes and dialysis records to validate data collected during
the observation of dialysis sessions.
3.5 Statistical analysis
Exploratory data analysis was undertaken to explore the links between patient and centre
data and the RDPDC instrument for all current patients attending outpatient haemodialysis
units at the three units: Site 1, Site 2, and Site 3. Differences in dependency mean scores
and sub domain scores (total continuous variables: physical, psychosocial, dialysis;
categorical variables: comorbidity score) were explored for each dialysis unit using
appropriate statistical tools independent t tests, One Way ANOVA2.
Differences in dependency mean scores were analysed over time e.g. Baseline to Time I;
Time I to Time II using paired sample t test. Linear regression was performed to explore the
relationship between total nursing activity time and activities of other staff on the unit (e.g.
health care assistants, nurse specialists, podiatrists, dieticians). Corresponding patient
dependency scores for Time I and Time II observations were analysed separately for each of
the three dialysis units.
3.6 Data Handling & Record Keeping
Data collection was performed using the hard copy time series analysis tool and
pseudonymised copies of the RDPDC instrument. Access was necessary to the completed
nursing assessment (RDPDC) instrument which denotes the patient dependency
classification for the purpose of its validation. The data controller in this instance was the
participating nurse (under the overall consent of the Director of Nursing) who completed
the nursing assessment/patient dependency classification.
The patient classification instrument (RDPDC) completed by the nurse, denoting the
dependency of the patient for whom they were engaged in care delivery, was processed for
2

Non parametric tests were also performed to explore significant differences between groups: Mann Whitney U,
Wilcoxon Rank Sum test, Kristal Wallis.
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the purpose of linking the dependency score with dialysis nurse activity time / activity of
other staff on the unit. The PI and research associate were the only researchers to have
access to the data once data collection was complete.

Results
4.0 Population Baseline Data at Participating Haemodialysis Units
4.1 Site 1
Ninety two haemodialysis outpatients were attending Site 1 dialysis unit: male’s n = 58, 63%
females n= 34, 37% at the time of baseline data collection May 2014. The patient age profile
was as follows: 18-64 years n = 39, 42%; 65-74 years n = 21, 23%, 75+ years n = 32, 35%.
Almost equal number of male patients were identified in the standard, intermediate, and
high dependency classification groups, a higher percentage of female patients were
classified as high dependent n = 15, 44%. There was no significant difference observed
relating to patient gender and baseline dependency classification (standard care: 0-12;
intermediate care 13-18; high care 19+) (Figure 1).
Figure 3- Dependency Classification at Baseline by Gender Site 1

Significant differences were not observed regarding the number of haemodialysis
outpatients attending Site 1 and patient age category at baseline. The profile of younger
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patients was similar across dependency classifications (standard, intermediate, high). A
higher percentage (53%) of older patients (75+) were in the high dependency classification
(Figure 4 below).

Figure 4 – Dependency classification at baseline by age category - Site 1

4.2 Site 2
Sixty four haemodialysis outpatients were attending Site 2 dialysis unit: male’s n = 35, 55%
females n = 29, 45% at the time of baseline data collection in June 2014. The patient age
profile is as follows: 18-64 years n =20, 31%; 65-74 years n =19, 30%, 75+ years n =25, 39%.
A higher percentage of male patients were classified as standard care n =16, 46%, a
marginally higher percentage of females as intermediate care n = 11, 38%. Differences in
dependency classification and gender were not significantly different (Figure 5).
Figure 5 – Dependency Classification at Baseline by Gender - Site 2
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Significant differences were observed regarding the number of haemodialysis outpatients
attending Site 2 and age category χ2 (4) = 12.911, p = 0.012. The majority of younger
patients in the 18-64 age group were classified as standard care n = 13, 65%, older patients
(75+) were in the intermediate n = 11, 44%, and high dependency n = 10, 40% groups
(Figure 6).
Figure 6 – Dependency Classification at Baseline by Age Category - Site 2

4.3 Site 3

Eighty five haemodialysis outpatients were attending the Site 3 dialysis unit: male’s n = 48,
56% females n = 37, 44% at the time of baseline data collection in December 2014. The
patient age profile is as follows: 18-64 years n = 23, 27%; 65-74 years n = 25, 29%, 75+ years
n = 37, 44%. Fifty four percent n = 26 of male patients and n = 19, 51% of female patients
were classified as high dependent, differences in dependency classification and genders
were not significantly different (Figure 7).
Figure 7 – Dependency Classification at Baseline by Gender - Site 3
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The number of haemodialysis outpatients attending the Site 3 dialysis unit and age category
was not significantly different. Equal numbers of patients in the younger age bracket 18-64
years were classified as standard n = 9, 39% and high dependent, the highest percentage of
older patients 75+ were classified as high dependent n = 24, 65%.
Figure 8 – Dependency Classification at Baseline by Age -Site 3

4.4 Distribution of Baseline Population Dependency Scores
4.4.1 Site 1
Total dependency baseline scores for all outpatients attending Site 1 were widely dispersed
(mean = 17.39, SD = 8.11) and positively skewed towards lower total dependency scores
(skew = 1.16) (kutosis = 1.61). Significant differences in baseline scores were observed for
the total physical score and gender t(90) 2.543, p = 0.013 whereby female patient scores
(mean = 7.29, SD = 2.48) were significantly higher than their male counterparts (mean =
5.86, SD = 2.68). Scores were also significantly different at baseline for patient total
psychosocial scores and gender. In contrast to the previous analysis, male scores (mean =
1.09, SD = 2.68) were significantly higher than female patients (mean = 0.38, SD = 0.95).
There were no significant differences for patient baseline dependency co-morbidity scores
for age or gender (Table 3).
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Table 3 – Descriptive Dependency Score Statistics for Continuous Variables for Outpatients
Attending Site 1

Domain of Dependency Tool at
Baseline Site 1 University School

Mean

SD

Std. Error

95% CI

Total Physical
Total Psycho-Social
Total Dialysis
Total Dependency Score

5.86
1.09
6.92
17.03

2.68
1.98
3.69
6.32

0.35
0.26
0.48
0.83

5.16 ± 6.56
0.56 ± 1.61
5.94 ± 7.88
15.37 ± 18.69

Female Patients
Total Physical
Total Psycho-Social
Total Dialysis
Total Dependency Score

7.29
0.38
6.94
17.82

2.48
0.95
3.22
5.89

0.43
0.16
0.55
1.01

6.43 ± 8.16
0.49 ± 0.71
5.82 ± 8.06
15.76 ± 19.88

18 - 64 yrs
Total Physical
Total Psycho-Social
Total Dialysis
Total Dependency Score

5.5
1.35
7.65
16.62

2.62
2.09
4.02
6.85

0.41
0.33
0.63
1.08

4.66 ± 6.34
0.68 ± 2.01
6.36 ± 8.93
14.43 ± 18.82

65 - 74 yrs
Total Physical
Total Psycho-Social
Total Dialysis
Total Dependency Score

5.75
0.2
6.7
15.85

1.77
0.89
3.85
6.08

0.39
0.2
0.86
1.36

4.92 ± 6.58
-2.18 ± 0.68
4.89 ± 8.50
13.00 ± 18.69

75 + yrs
Total Physical
Total Psycho-Social
Total Dialysis

7.91
0.56
6.19

2.63
1.37
2.31

0.46
0.24
0.41

6.96 ± 8.85
0.70 ± 1.05
5.32 ± 6.99

Total Dependency Score

19.12

4.86

0.86

17.37 ± 20.88

Male Patients

4.4.2 Site 2
Total dependency baseline scores for all outpatients attending Site 2 were also widely
dispersed (mean = 7.13) (95% CI – 6.10 ± 18.60) (SD = 7.95) and positively skewed towards
lower scores (skew = 0.63)(Kutosis = -0.37). Significant differences in patient scores were
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only observed for the total dependency score by patient age group F(2, 61) 2.908, p = 0.025,
scores were significantly higher for older (75+) (mean = 21.36, SD 10.38) compared to
younger patients (mean = 13.05, SD = 8.62). There were no significant differences for
baseline patient dependency co-morbidity scores by age or gender at baseline for this
patient population (Table 4).
Table 4 – Descriptive Dependency Score Statistics for Continuous Variables for Outpatients
Attending Site 2
Domain of Dependency
Tool at Baseline Site 2

Mean

SD

Std. Error

95% CI

Male Patients
Total Physical
Total Psycho-Social
Total Dialysis
Total Dependency Score

4.85
0.97
7.31
17.31

3.93
2.08
3.88
11.04

0.66
0.35
0.65
1.86

3.51 ± 6.21
0.26 ± 1.68
5.98 ± 8.65
13.52 ± 21.11

Female Patients
Total Physical
Total Psycho-Social
Total Dialysis
Total Dependency Score

5.89
1.17
6.69
17.96

3.49
2.39
3.49
9.65

0.65
0.44
0.65
1.79

4.57 ± 7.22
0.26 ± 2.08
5.36 ± 8.02
14.29 ± 21.63

18 - 64 yrs
Total Physical
Total Psycho-Social
Total Dialysis
Total Dependency Score

3.2
0.7
7.1
13.05

2.12
2.05
3.97
8.62

0.47
0.46
0.89
1.93

2.21 ± 4.19
-0.26 ± 1.66
5.24 ± 8.96
9.02 ± 17.08

65 - 74 yrs
Total Physical
Total Psycho-Social
Total Dialysis
Total Dependency Score

4.95
1.26
6.89
17.47

3.06
2.78
3.88
10.53

0.7
0.64
0.89
2.41

3.47 ± 6.42
-0.79 ± 2.60
5.02 ± 8.77
12.40 ± 22.55

75 + yrs
Total Physical
Total Psycho-Social
Total Dialysis
Total Dependency Score

7.32
1.2
7.08
21.36

4.27
1.87
3.46
10.38

0.85
0.37
0.69
2.07

5.56 ± 0.98
0.43 ± 1.97
5.65 ± 8.51
17.07 ± 25.64

4.4.3 Site 3
Total dependency scores for all outpatients attending Site 3 , were similar to Site 1 and Site
2, general widely dispersed (mean = 20.14, SD = 9.05) and positively skewed towards lower
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total dependency scores (skew = 0.794) (kutosis = 0.036). There were no significant
differences in patient total dependency scores sub scores (physical, psychosocial, dialysis)
continuous variables or patient comorbidity (categorical variable) for either age or gender
(Table 5).
Table 5 – Descriptive Dependency Score Statistics for Continuous Variables for Outpatients
Attending Site 3
Domain of Dependency
Tool at Baseline

Mean

SD

Std. Error

95% CI

Male Patients
Total Physical
Total Psycho-Social
Total Dialysis
Total Dependency Score

6.39
1.31
7.79
20.64

3.59
2.37
3.51
8.72

0.52
0.34
0.51
1.26

5.35 ± 7.44
0.62 ± 2.00
6.71 ± 8.78
18.11 ± 23.18

Female Patients
Total Physical
Total Psycho-Social
Total Dialysis
Total Dependency Score

6.35
1.29
6.89
19.48

3.45
2.70
4.41
9.53

0.56
0.45
0.72
1.56

5.20 ± 7.50
0.39 ± 2.20
5.42 ± 8.36
16.30 ± 22.66

18 - 64 yrs
Total Physical
Total Psycho-Social
Total Dialysis
Total Dependency Score

4.17
1.08
8.13
17.00

1.66
2.27
3.80
7.88

0.34
0.47
0.79
1.64

3.45 ± 4.89
0.10 ± 2.07
6.48 ± 9.77
13.59 ± 20.41

65 - 74 yrs
Total Physical
Total Psycho-Social
Total Dialysis
Total Dependency Score

6.04
1.84
7.16
19.80

3.76
2.82
3.97
9.81

0.75
0.56
0.76
1.96

4.48 ± 7.59
0.67 ± 3.00
5.51 ± 8.80
15.75 ± 23.84

75 + yrs
Total Physical
Total Psycho-Social
Total Dialysis
Total Dependency Score

7.97
1.08
7.02
22.32

3.43
2.43
4.01
8.82

0.56
0.40
0.65
1.45

6.83 ± 9.11
0.27 ± 1.89
5.68 ± 8.36
19.38 ± 25.26

4.5 Haemodialysis Sessions Observed
Results in the remaining sections of this report relate to observation data of nursing time / t
otal activity time for dialysis sessions observed at the three dialysis units.
36

4.5.1 Site 1
Twenty two haemodialysis outpatient sessions were observed on two separate occasions
for intermediate and high dependency patients at Site 1: males n = 15, 68%; females n = 7,
32%, age categories: 18- 64 years n = 8, 36%; 65-74 years n = 4, 18%; 75+ years n = 10, 45%.
Patient dependency classifications at baseline for observations were as follows: standard
care n = 2, 9%; intermediate care n = 11, 50%; high care n = 9, 41%. There were no
significant differences observed between patient gender and dependency classification at
baseline for these patients χ2 (2) = 1.05, p > 0.05 or age group χ2 (4) = 5.38, p > 0.05 (Figure
9).
Figure 9 – Haemodialysis Patients observed at Site 1- Dependency Classification at
Baseline by Gender and Age Classification
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4.5.2 Site 2
Twenty six haemodialysis outpatient dialysis sessions were observed on two separate
occasions at Site 2 dialysis unit: male’s n = 13, 50%, age categories 18- 64 years n = 4, 15%;
65-74 years n = 10, 38%;

75+ years n = 12, 45%. Patient dependency stratification at

baseline for these patients was as follows: standard care n = 0 0%; intermediate care n = 12,
46%; high care n = 14, 54%. There were no significant differences observed between patient
gender and dependency classification at baseline χ2 (1) = 0.15, p > 0.05 or age group
χ2 (2) = 0.25, p > 0.05 (Refer to: Figure 10).
Figure 10 – Haemodialysis Patients observed at Site 2 Dependency Classification at
Baseline by Gender and Age Classification

3.3 Site 3 Misericordiae
Sessions Observed

4.5.3 Site 3
Twenty five haemodialysis outpatient dialysis sessions were observed at the Site 3 dialysis
unit on two separate occasions: male’s n = 13, 52%; female’s n = 12, 48% age categories 1864 years n = 7, 28%; 65-74 years n = 6, 24%; 75+ years n = 12, 48%. Patient dependency
stratification at baseline was as follows: standard care n = 5, 20%; intermediate care n = 7,
28%; high care n = 13, 52%.
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There were no significant differences between patient gender and dependency classification
at baseline χ2 (2) = 2.141, p > 0.05 or age group χ2 (4) = 0.677, p > 0.05 (Refer to: Figure 11).
Figure 11 – Haemodialysis Patients observed at Site 3

4.6 Stability of Dependency Scores for Observed Haemodialysis Sessions
The stability of total dependency and dependency sub scores for continuous variables (total
physical, psychosocial, dialysis) was explored separately from baseline to Time I and from
Time I to Time II, for each dialysis unit. Descriptive statistics are provided in Table 4.
Stability of patient co-morbidity scores (categorical variable) for Time I patient observations
will be discussed separately for each unit in Section 5.0 – “Patient Co-morbidity for
Observed Haemodialysis Sessions”.

4.6.1 Site 1
Significant differences were not observed between the total dependency score and sub
scores baseline vs Time I and Time I vs Time II (Refer to: Table 6). Significant differences in
scores for the total patient population were observed for total physical dependency t(76) 39

2.089, p = 0.040 from baseline (mean = 6.19, SD = 2.46) to Time I (mean = 8.27, SD = 3.71)
and also from Time I to Time II (mean = 8.35, SD = 3.54). There were also significant
differences in total dependency scores from baseline (mean = 18.54, SD = 4.47) to Time I
(mean = 22.41, SD = 8.03) but not from Time I to Time II, mean interval between Time I and
Time II patient observations was one week at all three dialysis units.
Table 6 – Stability of Dependency Sub Scores from Baseline, Time I to Time II for Site 1
(Patient Observation Data)
Baseline

Dependency
Score
Domain
Total

Mean

SD

Time I
SE
Mean

Mean

SD

Time II
SE
Mean

Mean

SD

SE
Mean

6.91

2.86

0.61

8.27

3.71 0.79

8.35

3.54

0.79

1.18

2.36

0.50

1.31

1.96 0.41

1.20

2.57

0.57

Total Dialysis 7.00

3.08

0.66

8.41

3.82 0.81

8.80

3.35

0.75

4.47

0.95

22.41

8.03 1.71

22.25

7.48

1.67

Physical
Total
Psychosocial

Total
Dependency

18.54

Score

Referring back to the patient observation data undertaken for Site 1 there were no
significant differences in total patient dependency scores at baseline by patient age and
gender. Significant differences in dependency scores and sub scores (continuous variables:
Total Physical, Total Psychosocial, Total Dialysis) were observed at Time I for total physical
scores and age group whereby patients in the 18-64 year bracket obtained the lowest scores
(mean = 6.00, SD = 3.64) those in the 75+ obtaining the highest scores (mean = 10.10, SD =
3.34) F(2,19) 3.750, p = 0.044. Significant differences were not observed for patient total
dependency score and age group, lowest scores for patients 18-64 years (mean = 17.44, SD
= 6.24) highest scores for patients 75+ years (mean = 27.20, SD = 7.98) at Time I, total
dialysis scores were marginally higher for males, and patients in the 65-74 age bracket.
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Significant differences in patient scores at Time II were only observed for patient gender and
age group for the total physical domain, males (mean = 7.15, SD = 3.38) females (mean =
10.57, SD = 2.82) t(18) -2.271, p = 0.036 and age group lowest scores 18-64 years (mean =
5.57, SD = 2.87) highest 75+ (mean = 10.10, SD = 3.34) F(2,17) 4.786, p = 0.020 (Refer to:
Table 7).
Table 7 – Site 1 Patient Dependency Scores for Continuous Variables by Age & Gender at
Baseline, Time I, Time II (Patient Observation Data)
Dependency
Score Domain
Baseline
Total Physical
Total
Psychosocial
Total Dialysis
Total
Dependency
Score
Time I
Total Physical
Total
Psychosocial
Total Dialysis
Total
Dependency
Score
Time II
Total Physical
Total
Psychosocial
Total Dialysis
Total
Dependency
Score

Gender
Males
Mean
SD
6.85
3.34

Females
Mean
SD
7.00
1.92

18-64 yrs
Mean
SD
5.55
3.08

Age Bracket
65-74 yrs
75+
Mean SD
Mean
SD
7.00
9.00 8.10
2.68

0.00

0.00

0.00

0.00

1.55

2.60

0.00

0.00 1.20

2.52

7.14

3.77

6.75

1.38

8.23

4.23

5.66

0.57 6.30

1.88

19.42

5.07

17.00

2.82

17.88

6.15

17.00

1.73 19.60

3.16

7.78

3.26

9.12

4.51

6.00

3.64

9.00

1.00 10.10

3.34

1.50

2.24

1.00

1.41

1.33

1.73

0.33

0.57 1.60

2.41

8.00

3.86

9.12

3.90

6.77

3.07

7.66

2.08 10.10

4.33

21.57

7.26

23.87

9.56

17.44

6.24

21.33

2.51 27.20

7.98

7.15

3.38

10.57

2.82

5.57

2.87

9.00

1.00 10.10

3.34

1.84

3.02

0.00

0.00

1.14

2.26

0.33

0.57 1.50

3.17

9.07

3.47

8.28

3.30

8.71

3.30

7.33

4.51 9.30

3.30

21.69

7.63

23.28

7.67

19.00

6.35

21.33

7.50 24.80

7.94

Significant differences highlighted as previously discussed.
4.6.2 Site 2
Total dependency scores and sub scores for continuous variables (Total Physical, Total
Psychosocial, and Total Dialysis) were compared from baseline to Time I and from Time I
and Time II for dialysis sessions observed. There were significant differences in total dialysis
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scores at baseline (mean = 8.46, SD = 3.69) compared with Time I (mean = 5.04, SD = 2.64)
t(23) 4.590, p < 0.001 whereby patient scores were lower for the observed dialysis sessions.
Total patient dependency scores were also significant lower comparing baseline (mean =
23.29, SD = 9.20) to Time I (mean = 17.33, SD = 9.55) t(23) = 3.837, p < 0.001 for observed
sessions.
Significant differences were not observed for dependency scores evaluating population data
(the dependency tool completed for all patients) comparing Baseline to Time I and Time I to
Time II at this dialysis unit (Refer to: Table 8).
Table 8 – Stability of Dependency Sub Scores from Baseline, Time I to Time II Site 2
(Patient Observation Data)
Baseline

Dependency
Score Domain

Mean

SD

Total Physical

7.29

3.61

1.91

Total
Psychosocial
Total Dialysis

Time I
SE

Mean

SD

0.74

5.79

3.28

3.09

0.63

1.37

8.46

3.69

0.75

23.29

9.20

2.02

Mean

Time II
SE

SE

Mean

SD

0.67

6.38

3.73

0.81

2.99

0.61

1.52

2.58

0.56

5.04

2.64

0.53

7.28

4.07

0.88

17.33

9.55

1.95

20.33

10.65

2.32

Mean

Mean

Total
Dependency
Score

Referring back to the analysis of patient observation data for this dialysis unit, there were
no significant differences in patient total dependency scores and sub scores at baseline,
Time I or Time II for patient gender and age group. Mean total physical scores were
marginally higher for females, dialysis and total dependency scores were marginally higher
for males at baseline and Time II, while the total dependency scores were marginally higher
for females at Time I. There was no relationship observed by age group, with younger vs.
older patients obtaining the lowest and highest dependency sub scores (physical,
psychosocial, dialysis) at either time point. At baseline and Time I total dependency scores
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were marginally higher for older patients, while total dependency scores were highest for
younger patients at Time II (Refer to: Table 9).

Table 9 – Site 2 Patient Dependency Scores for Continuous Variables by Age & Gender at
Baseline, Time I, Time II (Patient Observation Data)
Dependency
Gender
Score
Males
Females
Domain
Baseline
Mean SD
Mean
SD

Age Bracket
18-64 yrs
Mean

SD

Total
6.84
3.53 8.07
3.59 6.00
3.31
Physical
Total
2.00
2.91 2.00
3.18 2.60
3.71
Psychosocial
Total Dialysis 9.53
3.77 7.92
3.54 11.00
4.63
Total
Dependency
24.07 9.50 23.61
10.34 24.00
10.67
Score
Time I
Total
4.75
2.30 6.83
3.85 3.50
1.29
Physical
Total
1.08
2.35 1.66
3.60 3.00
3.82
Psychosocial
Total Dialysis 5.16
2.94 4.91
2.42 6.25
3.20
Total
Dependency
15.08 6.58 19.58
11.68 15.00
7.07
Score
Time II
Total
6.58
4.05 6.18
3.12 6.00
1.63
Physical
Total
1.91
3.08 1.09
1.70 2.25
4.50
Psychosocial
Total Dialysis 8.33
4.79 5.81
2.22 9.00
6.73
Total
Dependency
23.66 10.81 17.09
8.65 23.25
11.35
Score
No significant differences by age or gender, as previously discussed.

65-74 yrs
Mean

SD

75+
Mean

SD

6.60

2.95

8.91

3.88

2.30

3.59

1.45

2.16

9.00

3.01

7.45

3.55

23.50

9.98

24.09

10.08

6.33

4.50

6.18

2.35

2.11

4.01

0.18

0.40

4.88

3.14

2.72

2.10

18.33

14.01 17.36

4.61

5.00

2.45

7.80

4.54

1.66

2.00

1.10

2.13

6.55

2.35

6.90

3.95

17.55

5.54

22.10

12.98

4.6.3 Site 3
Total dependency scores and sub scores for continuous variables were compared from
baseline to Time I and from Time I to Time II for dialysis sessions observed at this dialysis
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unit. There were significant differences in total dialysis scores at baseline (mean = 7.95, SD =
4.89) compared with Time I (mean = 5.91, SD = 2.81) t(23) 2.546, p = 0.018 whereby patient
scores were lower for the observed dialysis sessions.
Total patient dependency scores were also significantly lower comparing baseline (mean =
19.71, SD = 7.96) to Time I (mean = 17.21, SD = 6.07) t(23) = 2.394, p = 0.025 for observed
dialysis sessions. Significant differences in patient dependency scores were not observed for
Time I and Time II observations (Refer to: Table 10).
As previously discussed in relation to the Site 2 patient population, there were no significant
differences in dependency scores evaluating population data comparing Baseline to Time I
and Time I to Time II at this dialysis unit.
Table 10 – Stability of Dependency Sub Scores from Baseline, Time I to Time II Site 3
Baseline

Dependency
Score
Domain
Total
Physical
Total
Psychosocial
Total Dialysis

Mean

SD

6.20

3.38

0.58

Time I
SE

Mean

SD

0.69

6.54

3.03

1.53

0.31

0.29

7.95

4.89

0.99

19.71

7.96

1.62

Mean

Time II
SE

SE

Mean

SD

0.62

6.68

2.96

0.67

0.91

0.85

0.84

1.74

0.40

5.91

2.81

0.57

6.42

3.53

0.81

17.21

6.07

1.23

18.78

7.42

1.70

Mean

Mean

Total
Dependency
Score

Referring back to the analysis of patient observation data at this unit, there were no
significant differences for patient total dependency scores and sub scores at baseline and
Time I for gender or consistency among the highest and lowest scorers across the three time
points. Marginally higher scores (although not statistically significant) were observed for the
older patient group (75+) years for total physical and total dependency scores at baseline
and Time I with the youngest patients 18-64 years obtaining marginally higher total dialysis
scores.
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Statistically significant differences in scores were not observed for patient gender at Time II.
However for the physical domain, female patient scores were marginally higher, total
dialysis and total dependency score were marginally higher for male patients. Total physical
scores were significantly different by age group with younger patients (18-64 yrs) obtaining
the lowest scores (mean = 4.25, SD = 1.50) older patients (75+ yrs) (mean = 8.30, SD = 2.98)
highest scores F(2,16) 4.642, p = 0.026 (Refer to: Table 11). Although older patients obtained
higher total dependency score at Time II they were not significantly different from the other
age groups. The total dialysis score was marginally higher for younger patients in the 18-64
age group.
Table 11 – Site 3 Patient Dependency Scores for Continuous Variables by Age & Gender at
Baseline, Time I, Time II (Patient Population Data)
Dependency
Score Domain
Baseline
Total Physical
Total
Psychosocial
Total Dialysis
Total
Dependency
Score
Time I
Total Physical
Total
Psychosocial
Total Dialysis
Total
Dependency
Score
Time II
Total Physical
Total
Psychosocial
Total Dialysis
Total
Dependency
Score

Gender
Males
Mean
SD
5.82
3.56

Females
Mean
SD
6.58
3.31

18-64 yrs
Mean
SD
3.71
0.75

Age Bracket
65-74 yrs
Mean
SD
6.50
3.98

0.58

1.37

0.58

1.72

0.85

2.26

1.16

1.83

0.09

0.30

7.50

3.96

8.41

5.82

10.28

5.61

7.50

4.54

6.72

4.49

18.91

7.68

20.50

8.50

18.57

9.21

21.16

9.53

19.63

6.87

6.23

3.53

7.16

2.48

5.00

2.38

6.83

3.76

7.58

2.84

0.46

1.19

0.08

0.28

0.28

0.75

0.66

1.63

0.08

0.28

5.61

3.01

6.08

2.60

6.71

2.69

6.83

4.07

4.83

1.80

16.76

7.14

17.91

4.62

15.71

5.46

19.33

8.18

17.25

5.20

6.10

3.03

7.33

2.91

4.25

1.50

5.40

1.81

8.30

2.98

1.00

2.21

0.66

1.11

0.50

1.00

1.60

3.04

0.60

1.07

6.80

3.91

6.00

3.24

7.00

1.63

6.20

5.11

6.30

3.49

19.40

8.65

18.11

6.21

16.75

6.39

18.20

9.41

19.90

7.32

Significant differences highlighted as previously discussed.
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75+
Mean
SD
7.63
3.38

4.7 Patient Co-morbidity for Observed Haemodialysis Sessions
In this section of the results patient co-morbidity outcomes for patient observations will be
discussed for Baseline, Time I, and Time II. The distribution of co-morbidity scores for Time I
the first dialysis observation will be explored separately for each dialysis unit. On
completion of the first (Time I) and second observations (Time II) for specified patients
dialysis sessions, when the dialysis nurses who provided most care to observed patients
completed the dependency tool, a member of the study team followed up their justification
for the co-morbidity score assigned for the patients dialysis session. For the majority of
observation sessions, co-morbidity scores assigned were justified. This information has been
well documented electronically from fieldwork notes.
In order to evaluate patient co-morbidity scores “interventions required 2 to 4” were
grouped as only a small percentage of patients were assigned scores in this range across all
three dialysis units.

4.7.1 Site 1
Significant differences in patient co-morbidity scores were not observed for patient age or
gender at baseline, Time I or Time II observations. The distributions of co-morbidity scores
are provided for Time I, the first patient observation. On completions of Time I observations
n = 6, 43% male patients did not require interventions during dialysis compared with n = 2,
25% of female patients. Surprisingly a higher percentage of the older patient population did
not require interventions during these dialysis sessions (75+ years) n = 4, 40% compared
with n = 3, 33% of 18-64 year old patients. Sixty seven percent of 18-64 year old patients
required “interventions 1” during dialysis compared with n = 4, 40% of 75+ year old patients
(Refer to: Figure 12).
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Figure 12 – Patient Dependency Co-Morbidity Scores for Time I Observations at Site 1

4.7.2 Site 2
Significant differences in patient co-morbidity scores at baseline or Time I were not
observed. However, significant differences in patient co-morbidity scores were observed for
Time II haemodialysis sessions for patient gender χ2(2) 7.805, p = 0.020. It is important to
note there was variability in patient co-morbidity scores from Time I and Time II
observations with n=5, 42% of male patients requiring “interventions -1” at Time I
compared with no patients requiring “interventions -1” at Time II.
Only n = 1, 8% of male patients obtained co-morbidity scores in the -2 to -4 range at Time I
compared with n = 7, 58% at Time II. There was also variability co-morbidity scores from
Time I to Time II for female patients n = 3, 25% did not require interventions during dialysis
at Time I compared with n = 7%, 64% at Time II. Fifty percent, n = 6 of female patients
required interventions -1 during Time I sessions versus n = 3, 27% at Time II. However it is
important to consider the small patient numbers when interpreting these findings.

The

distribution of patient co-morbidity scores at Time I for patient age and gender (Refer to:
Figure 13).
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Figure 13 – Patient Dependency Co-Morbidity Scores for Time I Observations at Site 2

4.7.3 Site 3
Significant differences in co-morbidity scores were not observed for patient gender or age at
baseline or for observations at Time I and Time II. Patient co-morbidity data is presented for
Time I (the first observation) in Figure 14. Almost the same percentage of patients did not
require interventions during these observation sessions males n = 6, 46% females n = 6,
50%. However n = 6, 46% of male patients required “interventions -1” compared to n = 3,
25% of female patients.
The highest percentage of patients not requiring interventions during Time I observation
sessions were the oldest age group (75+) n = 3, 32% of 65-74 year old patients requiring
“interventions -1” compared to n = 3, 25% of the oldest patient group. The distribution of
co-morbidity scores by gender and age group for Time I observations is presented in Figure
14.
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Figure 14 – Patient Dependency Co-Morbidity Scores for Time I Observations at Site 3

4.8 Relationship between Nursing Activity and Dependency Scores
The main question addressed in this section is about how the patient dependency score
relates to the amount of time spent by staff with patients.

Table 12 - Number of patients at each time point for whom a dialysis session was recorded
Recorded

Not recorded

BASELINE

0

73

T1

73

0

T2

62

11
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Table 13 - Number of patients at each time point for whom a dependency score was
recorded
Recorded

Not recorded

BASELINE

72

1

T1

71

2

T2

62

11

The relationship between the Dependency Score, and the time spent by all staff - (Activity),
and by nursing staff is presented below. The relevant variables are the age of the patient in
year, their gender (male or female), the site where the patient attended (Sites 1,2,or 3), the
total staff time spent with that patient (in minutes), the total nursing time spent with that
patient (in minutes), and the patient's dependency score. Table 14 shows the breakdown of
the patients by age and sex.

Table 14 - Patient breakdown by Age and Sex
(0,40]

(40,60]

(60,80]

(80,100]

Sum

M

2

10

19

9

40

F

0

8

13

12

33

Sum

2

18

32

21

73

The distribution of the key continuous variables in the data; patient age, total staff activity,
total nursing activity, which is a subset of total staff activity, and the patient dependency
score is presented below.
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Figure 15 – Distribution of Patients Observed by Chronological Age

The 73 patients who took part in this study range in age from 22 to 92, with a mean of 70.
The distribution of ages is skewed towards older patients, as would be expected for this
cohort (Figure 15).

Figure 16 – Distribution of Total Staff Activity Time for Dialysis Sessions Observed

The average amount of staff time spent with a patient was 52 minutes, and this ranged from
19 to 106 minutes. The distribution of total staff time (Figure 16) has a mode of around 50
minutes, but also has a long tail towards higher values.
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Figure 17 – Distribution of Total Nursing Activity Time for Dialysis Sessions Observed

The average amount of nursing staff time spent with a patient was 47.8 minutes and this
ranged from 19 to 104 minutes. The distribution of nursing time (Figure 16) is similar to that
of total staff time (Figure 17) as would be expected.
Figure 18 – Relationship between Total Activity Time & Nursing Activity for each Unit for
Patient Gender

Figure 18 shows that, for most patients, nursing time is the predominant part of total staff
time.
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Figure 19 – Distribution of Total Dependency Scores for Patient Observations

The average dependency score recorded for patients was 20.1, and this ranged from 6 to 52.
The distribution of dependency scores is shown in Figure 19.
4.9 Dependency scores and staff activity

A series of graphs below allows us to present the relationship between the dependency
score and activity.
Figure 20 – Relationship between Age & Total Dependency Scores for Each Unit by Patient
Gender
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There does not seem to be a very strong link between the amount of staff spent with each
patient, and their age, and there are no very obvious patterns by site, or patient gender.
Figure 21 – Staff Activity Time & Total Dependency Scores for Each Unit by Patient Gender

Figure 21 shows a tendency for staff time spent with a patient to rise, as their dependency
score rises.
In Figure 22, we have added a robust linear regression line to this graph, with an indication
of the 95% confidence intervals for the regression line. A robust regression line is one
calculated using methods that will not be excessively influenced by exceptional points, for
example, the patient in the top right corner, who had a dependency score of 523, who
needed 105 minutes of staff time.
Figure 22

3

This scores was verified as correct, related to a patient with a psychiatric history requires continuous
supervision during dialysis.
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Figure 23 – Relationship between Staff Activity and Total Dependency Scores for Each Unit

Figure 23 shows this relationship, separately for the three sites. There is a clear indication
that the relationship is different between the sites.
Figure 24 shows the same graph, but this time for the two observation periods separately.
There is a reasonable indication that the relationship may be different in the two time
periods.
Figure 24 – Relationship between Total Activity Time and Dependency Scores for Each Unit
for Time I & Time II Observation Sessions
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Figure 25– Relationship between Total Activity Time I Time II and Total Dependency
Scores Combining Observations for the Three Dialysis Units

Figure 25 looks at the two regression relationships, for the first (T1) and second (T2)
observation period. Again, there is an indication of a stronger relationship in the first period
for the three dialysis units.
4.10 Regression analyses

The correct analysis for these data must take account of two features of the data. There are
73 patients, most but not all of whom have had two dialysis sessions observed. These
patients attend three different hospitals. To allow for this mixed effect linear regression is
undertaken using the “lmer package”. Neither gender, nor age, makes any significant
contribution to these regressions (data not shown).
There is a modest, but statistically significant relationship between the dependency score
and both the total amount of staff time spent with each patient, and the total amount of
nursing time spent with each patient. A rise of 1 in the Dependency score is associated with
a rise of 0.8 minutes that is 48 seconds, in staff time spent with the patient. This relationship
varies greatly over time, and between centres.
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Overview of Findings
5.0 Overview of Findings
Baseline dependency data was collated for all patients attending three hospital dialysis units
before undertaking two patient observations for intermediate and high dependency
patients, and one observation for standard care patients.

A sampling frame was

constructed to identify patients, with the objective of observing a representative sample of
patients by age group, gender, and dependency classification using baseline dependency
data. Due to limited resources to undertake fieldwork we focused on observing
intermediate and high dependent patients
A higher percentage of patient’s attending Site 1 were younger (18-64 years of age) 43%,
65-74 years 22%, 75+ years 34%, the majority of male gender 63%. The profile of the patient
population attending Site 2 was similar to Site 1 across the three age groups: 18-64 years
31%, 65-74 years 30%, 75+ 39%, again a higher percentage of patients were male 55%. The
patient population attending Site 3 was significantly older 75+ 43%, the age profile of
patients in the other two ago groups was within the same percentage range: 18-64 years
27% and 65-74 years of age 29%. As observed for the other two dialysis units, the majority
of patients 56% were male.
Total dependency scores at baseline for the patient population attending the three dialysis
units was similar, namely widely dispersed and skewed towards lower scores. Scores were
marginally higher for female patients attending Site 1 (mean = 17.82, SD = 5.89) compared
with male patients (mean = 17.03, SD = 6.32) but not significantly different. Scores were
higher for older patients 75+ (mean = 19.02, SD = 4.86). The lowest scores were observed
for those 65-74 years (mean = 15.85, SD = 6.08). Total dependency scores were not
significantly different by patient age group.
In relation to patients attending Site 2, total dependency scores for female patients (mean =
17.96, SD = 9.65) were slightly higher, males (mean = 17.31, SD = 11.04) although not
significantly different. Significant differences were observed by age group, with younger
patients 18-64 years of age obtaining the lowest scores (mean = 13.05, SD = 8.62) and older
patients 75+ the highest scores (mean = 21.36, SD = 10.38).
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Male patient scores were higher (mean = 20.64, SD = 8.72) than their female counterparts
(mean = 19.48, SD = 9.53) attending Site 3. As observed for the site 2 patient population,
younger patients 18-64 years (mean = 17.00, SD = 7.88) obtained the lowest scores, older
patients 75+ (mean = 22.32, SD = 8.82) the highest scores. However, significant differences
were not observed for either patient age or gender.
The primary objectives of undertaking this study at the three hospital sites was to explore if
there was a difference in dependency scores for dialysis sessions observed using the
baseline data sampling frame as related to nursing time / total activity time (nursing time +
health care attendants, dieticians, podiatrists, consultants). The secondary objective was to
explore if dependency scores for these patients were stable over time, baseline through to
the final observed dialysis session (three time points). We also intended to explore if the
weighting assigned to the dependency tool were valid.
On exploring the stability of dependency scores, total dependency scores and sub scores for
continuous variables (total physical, psychosocial, dialysis) were stable from baseline up to
the final patient observation session observed for patients observed at Site 1 and site 3.
Dialysis scores were significantly lower from baseline (mean = 8.46, SD = 3.69) to Time I
(mean = 5.04, SD = 2.64) for Site 2 patients, and total dependency scores from baseline
(mean = 23.29, SD = 9.20) to Time I (mean = 17.33, SD = 9.55).
There were no significant differences observed for patient co-morbidity scores (categorical
variable) from baseline up to the final observed dialysis session. As a result of small
frequency counts relating to patients requiring “interventions –2 to -4” comorbidity data
was combined for these outcomes. The majority of patients who required multiple
interventions during dialysis sessions observed were in the older age groups. For example
for the first dialysis observations sessions between 17-22% of patients over sixty five years
of age required multiple interventions during dialysis compared with one patient 14% in the
18-65 age bracket. As discussed previously in this report, the member of the study team
who observed the patients dialysis session followed up with the dialysis nurse who
completed the dependency tool regarding the justification for assigning comorbidity scores.
The majority of comorbidity scores assigned were clinically justified according to the RDPDC
descriptor document protocol.
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Mean staff time spent with a patient was 52 minutes, ranging from 19-106 minutes and
mean nursing time with a patient 48 minutes, ranging from 19 to 104 minutes during the
dialysis sessions observed. The duration of dialysis sessions ranged from 3.5 – 4 hours.
Typically each nurse is allocated to approximately three patients per dialysis session. As
expected, nursing time was a predominant component of total activity time across the three
dialysis units. We did not observe a strong relationship between mean time spent with each
patient separately for each of the three dialysis units, as related to patient age, or gender.
There was a tendency for staff activity time to rise as patient dependency scores increased.
This relationship was stronger for the first patient observations (Time I) than for the second
observations (Time II) at all three dialysis units, but not influenced by either patient age or
gender.
One of the objectives of this study was to validate the weightings originally assigned to the
patient dependency tool. These weightings were assigned based on clinical judgment of
clinical nurse managers and nephrology consultants at hospitals participating in phase one
of the renal dependency study. Because of the minimal variation in observed practice and
low frequency counts in this study, Phase 3, it is not possible to provide statistical evidence
of dependency category and item weightings. However, with original consensus data
available from RDPDCs deployed in Phase 1 and Phase 2, it may be possible to revisit the
weighting scheme and provide a statistical analysis for further validation.
5.1 Conclusion
Patient dependency scores were relatively stable over time from baseline to the final
observation. There was a modest but statistically significant relationship between total
dependency scores and total staff time / total nurse time spent with each patient (nurse
time predominately part of total activity time). A rise of 1 in the dependency score was
associated with 0.8 minutes (48 seconds) in staff time spent with a patient which is
supportive evidence that patient with more complex medical conditions require greater
nursing / staff time.
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Qualitative Study
6.0 Introduction to qualitative study
During the pilot and data collection phases of the quantitative study the research team were
exposed to rich and nuanced commentary from haemodialysis staff. In order to capture the
experienced commentary and expertise of the Renal Dialysis nursing staff an additional and
qualitative component of study was proposed in order to formally investigate staff
perceptions about patient dependency and to examine the views of staff in relation to the
use and benefits of the RDPDC. Additional ethical approval was sought from each of the
three sites for the qualitative phase.
6.1 Data collection
Nurses, following additional consent procedures, were invited to participate in a focus
group on each of the three research sites. Of interest to the research team were 1.
individual perspectives of participants, and 2. interaction between participants, in terms of
the way in which they influence each other’s perspectives.
Focus groups enable researchers to explore participants’ views about their world
(haemodialysis outpatient practice) the language they use about their world and their
values and beliefs about the situation (Kitzinger 1994, 1995).

Focus groups elicit

information in a way that allows researchers to find out why an issue is salient, as well as
what is salient about it (Morgan 1988). Specifically the research team were interested in the
views of renal nurses on the use of the RDPDC, its contribution to the clinical setting and
their interpretation of patient dependency specific to this clinical context.
Focus groups (n=5) (Site 1, n=2, Site 2, n=2, Site 3, n=1) were undertaken across the three
sites who participated in the quantitative study. All grades of nurse (Staff nurse – CNM 3)
participated (n=26).

Having established participants’ consent, each focus group was

recorded and participants were assured of similar confidentiality and withdrawal
arrangements associated with the main study.
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6.1.2 Interview schedule
The interview schedule provided below was used to stimulate discussion at each of the
focus groups:
1. What does the term ‘patient dependency’ mean to you?
2. How does the term apply in the out-patient haemodialysis unit?
3. Are there complexities of care unique to haemodialysis patients? What are they?
4. Does ‘dependency’ differ in this context?
5. How do you interpret/describe dependency classified as ‘standard’?
6. How do you interpret/describe dependency classified as ‘intermediate’?
7. How do you interpret/describe dependency classified as ‘high’?
8. Does the RDPDC contribute to your practice, why or how?
9. Any other comments?
6.2 Data analysis
Data from the focus groups were transcribed and analysed using a qualitative content
analysis approach. Qualitative content analysis enables the subjective interpretation of the
content of text data through the systematic classification process of coding and identifying
themes or patterns (Hsieh and Shannon 2005, p1278). Conventional and directed content
analysis was undertaken incorporating both inductive and deductive category application. A
matrix of codes was compiled from the site based data sources and eventually triangulated,
comparing and contrasting between site based data until the themes outlined below were
extrapolated.
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Findings
6.3 Findings
Three themes were derived from analysis of the focus group data and are displayed
diagrammatically below (Figure 26).

Nature of
dependency

Patient
Dependency in
Haemodialysis
OPD

•Fluctuating concept
•Contingent on time
and interventions
required

Influences on
assesment of
dependency

Perspectives
on specialist
practice

•System of care
•Human and
tecnological resource
•Nurse patient
relationship

•Hierarchy of acute care
•Specialist practice and
skills
•'The machine'

6.3.1 Nature of dependency
The findings of the qualitative component of the study indicate that patient dependency is
expressed as a fluctuating concept based on patient need, as articulated by the patient and
or perceived by the nurse. The time provided by the nurse and level of intervention required
are the most salient factors identified by nurses when discussing patient dependency. Time
refers to the length of time spent with the patient on a one to one basis as monitoring can
often be undertaken remotely supported by technology. Dependency, described by some as
‘ever-changing’ and ‘not a constant’, reflected the nurses’ views about stability on dialysis
with particular reference to blood pressure and access. Poor or problematic access and or
unstable blood pressure requires continuous monitoring and or intervention during dialysis
and were the most salient features and expressed predictors of higher dependency. Acute
infection or sudden/recent changes in the patients overall health were also shown to impact
dependency in an upward direction.
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In contrast to this notion of fluctuating dependency participants also explicitly linked their
knowledge of a patient over time (often years) to the classification of a patients dependency
which they ‘just know’ and ‘carry in their heads’ implying a more fixed entity. This implicit
dependency classification is related to knowledge of the patient and specifically to their
historical stability on dialysis. Therefore a patient may present well and experience a stable
dialysis episode but will continue to be referred to as high dependency based on historical
instability over time. In other words higher dependency can be attributed to a perceived risk
as opposed to the current presentation.
Assisting patients with mobility was also described by participants as an indicator of higher
dependency however there was also acknowledgement that assistance may often be
provided but not always needed or wanted by a patient.
While the majority of participants referred to high dependency patients as those described
above, some nurses (n=4) suggested that high dependency patients were in fact inpatients
or those requiring inpatient admission and that the notion of high dependency was
inconsistent with an out-patient service. Nevertheless these nurses also acknowledged that
there were some patients with requirements for more time and intervention than others,
thus it was acknowledged that a hierarchy of dependency existed but that the term ‘highdependency’ was associated with other connotations in the context of acute care, e.g. HDU.

Although patients were not formally interviewed their voluntary commentary during the
observation stages and noted in field notes indicated a more resigned approach to similar
issues. For example issues of access were described simply as ‘it’s always like this’ or ‘it’s a
given’ and ‘just the way things are’. The extent to which patients perceive this as an
increased need or impacting their dependency would require further exploration with
patients.
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6.3.2 Influences on assessment of dependency
It was suggested that individual nurse patient relationships are likely to influence
dependency scores in the psychosocial domain, and are therefore more subjective in this
domain. In other words specific psychosocial need may not be expressed to any or all nurses
but ‘saved’ for the nurse with whom a particular relationship exists, thereby influencing the
score attributed to the patient in this domain. However, there was broad consensus that the
physical attributes and associated dependency scores are less open to interpretation.
The notion of risk and the impact of historical knowledge about a patient also influence the
assessment of dependency (discussed above 6.3.1).
The process of assessment and or revised assessment was discussed in relation to new
patients or patients returning from annual leave as a more rigorous process or at least as a
process during which the assessment tool ‘comes into its own’. Again this was linked
specifically to the lack of former knowledge (new patients) or an interruption in knowledge
(time away from the unit) about the patient.
The ‘system of care’ in dialysis units also influences nurse perceptions about patient
dependency. The system is based upon a tight schedule of patient arrivals, commencement
and completion of dialysis. Each patient treatment is bound by both time and the demand
on human resources and deviations from this schedule are classified as dependency driven.
The scheduling of patients also influenced assessment of dependency by virtue of the ‘shift’
to which a patient was allocated. For example, the elderly and or ‘known’ high dependency
patients were more likely to be scheduled to an afternoon ‘slot’ to avoid early morning
travel demands for the patient and to avoid night time delays. The extent to which the
assessment of dependency score influenced this was unclear.
The primary benefit of formal assessment of dependency and the RDPDC is perceived to
reside in the ability to articulate ‘scientifically’ the dependency profile of a unit. This view
was linked directly to the perception that (higher) dependency profiles could help to
maintain staffing levels on a unit. The extent to which the assessment of dependency score
can and is influenced by the political and financial agenda regarding human and
technological resource is unclear but will be discussed further below.
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6.3.3 Perspectives on specialist practice
The focus groups enabled a discussion about outpatient dialysis nursing practice and some
conflict was noted within and between nurses and units. Specifically the debate related to
divergent views about dependency in an out-patient setting, the provision of care, specialist
practice and the use of dialysis technicians.
The dialysis unit was represented by some participants in a hierarchy of acute care making
comparisons between ICU, Operating Departments and Emergency departments and there
was some discord and divergence noted between the participants on the ‘placement’ of the
HD unit within this. The extent to which one cohort of patients may be more ‘unstable’ than
another seemed to underpin the discussion and was articulated by some participants who
also acknowledged that they had limited experience of these other ‘specialist’ areas. Thus
assumptions were being made about practice in other areas. Integral to this debate was the
responsibility felt by the dialysis nurses for the safe ‘discharge’ home of a patient following
dialysis, a feature they identified as unique to nurses in the dialysis unit.
A significant component of the identity of dialysis nursing as specialist related to ‘the
machine’, that is the dialysis machine. One nurse described it as having ‘two patients – the
patient and the machine’. Safe dialysis psychomotor skills and the ability to know and
understand the machine was, for some, sufficient to designate nursing in this area as
specialist practice. This in turn led to a discussion about the use of technicians in the UK and
other jurisdictions. The recognition that the nursing staff establishment and practice could
be supported by technicians was broadly agreed, but there was general consensus that
technicians could not replace nurses.
The notion of self-care, specifically patients undertaking dialysis in their homes was also
acknowledged as a useful model of care but for a minority group with no co-morbidities,
mobile and with appropriate mental capacity. The participants believed that the vast
majority of patients did not meet the criteria but also acknowledged that this was why they
attended hospital.
Some concern was noted about comparisons made between private units and the reduced
staff patient ratio. It was generally acknowledged that the private units do not accept
patients with a higher patient dependency.
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The concerns about comparisons with private units and the issue regarding the introduction
of technicians linked with the issues raised above regarding the political and financial
climate.
Overall renal dialysis nursing was viewed by the research participants as unique and
specialist.

Discussion
While some divergence was noted between dialysis nurses and between units in relation to
the nature of dependency and views about specialist practice, convergent themes related to
the long term relationships with patients and the resultant knowledge about patients held
by nurses over time. The uniqueness of dialysis nursing was articulated in the notion that
patients must be safely discharged home after an acute intervention and one which has the
potential to cause significant deterioration or acute event.

As noted previously the system of care in the dialysis unit and the significance of ‘the
machine’ is a major contributory factor in the delivery of care within the context of a
hierarchy of patient dependency. Though requiring further research into patients’
perspectives it is likely that this is the area where nurses and patients views are most likely
to contrast.

The need to provide ‘scientific’ evidence on patient profiling and dependency was directly
linked to staff levels and a particular political and financial climate where anxiety about
comparisons with private providers and other jurisdictions were made explicit. The RDPDC
was considered to be useful in providing this evidence.
Specifically the RDPDC tool was identified as being somewhat dependent on the individual
nurse-patient relationship, particularly in the psycho-social domain. However while some
recommendations (see below) were made for changes to the tool, there was broad
consensus that the physical attributes and associated dependency scores are less open to
interpretation.
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Both qualitative commentary and quantitative findings draw attention to the predictive
relationship between the ‘dialysis’ (access and stability) component of the assessment tool
and patient dependency.
Ultimately, with some modifications the RDPDC is deemed user-friendly, informative and
useful in patient profiling.

Conclusion
The Renal Dialysis Patient Dependency Classification instrument has been empirically tested
and deemed valid for use in Outpatient Haemodialysis Units providing a relatively stable
measure of dependency between time points. The instrument enables detailed profiling of
the patient population and will demonstrate changes and trends. This is the first such
instrument to articulate dependency in an out-patient dialysis setting. This study has shown
a modest but statistically significant relationship between dependency scores and total staff
time/total nurse time spent with the patient.
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Recommendations
Recommendations for further research and development
1. The research team would recommend a review of the following elements when
sufficient data becomes available:
a. The ordinal scoring for sub-domain items scores. Although these categories
have found to be stable over time and have a utility, it may be helpful to
revise their weighting.
b. Consider combining the co-morbidity elements according to statistical
findings.
c. Enhance psycho-social domain, e.g. low mood, depressive state, violence and
aggression.
d. Additional scoring to be available for length of time on dialysis.
e. Reduction to score for element re dietician.
2. Elements of the currently separate descriptor document to be reviewed for insertion
on the reverse side of the RDPDC as an abridged version and Waterlow Assessment
tool to be included.
3. Consider frequency of use of RDPDC, relevant guidance and collation of results.
4. Consider further analysis of previously deployed instruments.
5. Integrate the tool with the E-Med Renal System.
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