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ABSTRACT

Background. Self-management should be better defined within kidney research and clinical practice. A focus on dialysis
related tasks and adherence continues to be central to current measures. PRIESM CKD-HD (Patient Reported Instrument
for Engagement in Self-Management for people with Chronic Kidney Disease, receiving Haemodialysis) aligns with a
biopsychosocial model and measures engagement in self-management by people receiving haemodialysis (HD). This
provides the opportunity to identify gaps and foster discussion about targeted support.

Methods. Scale development was undertaken using a sequential mixed-methods approach, comprising literature
review, qualitative interviews with HD patients (n = 27), expert consensus (n = 19) and cognitive testing (n = 11). A
large-scale survey (n = 363) across three kidney centres was conducted to validate the scale, with subgroup follow-up 4-6
weeks later. Exploratory factor analyses were conducted to assess model fit, reliability and validity.

Results. PRIESM CKD-HD is a valid and reliable measurement. Exploratory factor analysis indicated a three-factor model
consisting of daily managing and impact (¢ = 0.91), communication (¢ = 0.84) and clinical care (¢ = 0.66). Model
statistics, x2 = 703, 296 df, P < .001, CFI = 0.87, TLI = 0.86, RMSEA = 0.07, SRMR = 0.07, overall « = 0.92. Correlation with
measures of depression [r(328) = -0.74, P < .001] and self-efficacy [r(337) = 0.75, P < .001] provided further evidence of
validity. Test-retest reliability r = 0.84, P < .001, indicates good linear agreement over time (n = 95).

Conclusions. PRIESM CKD-HD is the first measure of self-management that reframes the concept from the patient
perspective and incorporates the psychosocial aspects of treatment impact and daily managing for HD patients.
Findings suggest the perception that not all individuals wish to self-manage should be refuted.
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GRAPHICAL ABSTRACT

il A new self-management engagement scale for haemodialysis
Kidney
Journal

patients (PRIESM CKD-HD): development and validation

Self-management in CKD is poorly defined, with existing scales focussed on the medical model of self-management
linked with adherence; excluding the emotional, social, and contextual factors affecting haemodialysis patients.
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Conclusion: The PRIESM CKD-HD is a valid and more holistic measure of self-management than

existing scales, capturing psychosocial measures often overlooked. It has the potential to be
used in research and clinical practice to guide conversations, identify gaps and target support.

Keywords: chronic kidney disease patient reported outcome measure (CKD PROM), haemodialysis, psychosocial, scale
development, self-management
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KEY LEARNING POINTS

What was known:
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Self-management is a contested concept, and the kidney community has been slow to define and operationalise it in a
way meaningful for people with kidney disease; current scales rely on the medical model of self-management linked with
adherence and compliance.

Through the introduction of a broader concept of self-management, a recognition of the diversity in the approaches, strate-
gies and ways one might manage the impact of a life accompanied by illness may be better understood in the clinical setting.
The development of PRIESM CKD-HD (Patient Reported Instrument for Engagement in Self-Management for people with
Chronic Kidney Disease, receiving Haemodialysis) was designed to fill a gap in existing measures; most other kidney-specific
measures are narrow in definition, lack relevance (not a haemodialysis sample) or generalisability (not validated in a UK
population), and fail to meet the criteria that are a prerequisite for good scale development.

This study adds:

We have developed a more holistic measure of self-management to better assess current engagement and support needs us-
ing a mixed method, consensus approach, involving a community of experts and people with lived experience; the measure
is underpinned by a biopsychosocial model incorporating clinical (biological), social and emotional domains.

The measure has strong psychometric properties; the model of best fit was found to be a three-factor, 26-item model with
items grouped to subscales, daily managing and impact, communication, and clinical care; it correlates with two other
similar constructs, depression and self-efficacy, and shows variation by patient characteristics.

PRIESM CKD-HD includes items that relate to the behaviours necessary for the maintenance of emotional and social well-
being and could be used in research and at an individual level in the clinical setting to guide more holistic conversations
with patients and target support.

Understanding how treatment and illness impact functioning and psychosocial wellbeing and considering the individual
experience of managing and engaging in health is likely to improve the communication between patients and healthcare
providers.

Potential impact:

If implemented into clinical practice, the scale could provide a systematic way of discussing psychosocial wellbeing, nor-
malise conversations around the patient context beyond the dialysis chair and improve collegiate working across multi-
disciplinary renal teams—potentially improving person-valued outcomes such as quality of life, as well as adherence and
associated clinical outcomes.

In research, PRIESM CKD-HD provides the potential for consistent, appropriate and effective evaluation of any self-

management intervention and detects change over time.

INTRODUCTION

End-stage kidney disease requires complex and time-
consuming treatment, imposing significant burden, leading
to poor mental health and having a significant impact on
quality of life. Living with the disease requires strategies to
meet and cope with the demands of daily living.

Research in self-management has increased steadily over
two decades [in a PubMed search conducted 4 February 2024,
using terms ‘psychosocial’ AND ‘kidney’, adults only, January
2022 to present day, 311 papers were identified; this is almost
equivocal to the number published in the decade between
1995 and 2005 (n = 298)]. Self-efficacy, self-care [1], patient
activation [2], shared care [3] and adherence [4] are often
conflated with self-management or used as proxy measures
(Supplementary data, Table S1). Ambiguity remains around
definition and measurement in research, and the complex
associations between for example, social support, depression,
treatment adherence and involvement in decision-making.
Whilst there is evidence linking many psychosocial elements to
each other, and to self-managing [5-7], the underpinning mech-
anisms remain opaque [8-10]. The concept of self-management
in research, is often only contextualized within the specific
intervention being investigated.

Unlike other concepts, self-management is unique as it rep-
resents neither an internal state nor an intention, and goes
beyond treatment-related tasks. Self-management is critically
important beyond the clinic; it is a crucial part of daily care,

particularly for those receiving haemodialysis (HD) [11]. Effec-
tive engagement in self-management goes beyond the physical
and medical, extending into the social and emotional (termed
psychosocial) [12].

This perspective counteracts over-medicalization of care and
focuses on adaptation to illness, and impact on emotional well-
being[13]. Self-management activities involving social and emo-
tional strategies may facilitate better quality of life [14], improve
capacity to engage in care [15] and have a significant impact on
clinical outcomes [16].

Most existing scales rely on the biological model of self-
management defined by adherence and clinical outcomes. No
current measure adequately captures psychosocial elements,
and few were developed with involvement by patients or vali-
dated in a UK HD population. We aimed to develop a measure of
self-management [Patient Reported Instrument for Engagement
in Self-Management for people with Chronic Kidney Disease, re-
ceiving Haemodialysis (PRIESM CKD-HD)], underpinned by pa-
tient experience, which aligns with a biopsychosocial model
[17,18].

MATERIALS AND METHODS

The study was approved by East Midlands and Leicester South
NHS Research Ethics Committee, REC reference: 17/EM/0451,
and followed an exploratory sequential four-phase mixed meth-
ods design (Fig. 1) using best practice [19-21]. Reframing the
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Figure 1: Self-management scale development framework.

concept of self-management in terms of what it means to pa-
tients underpinned the methodological approach. Participants
had received HD, for >3 months (in-centre, satellite and home).
All study phases were conducted across three sites: Lister Hospi-
tal, Stevenage, Royal Free Hospital, London, and University Hos-
pital, Birmingham.

Item development

Item development incorporated both inductive and deductive
approaches, i.e. evidence from existing literature and qualitative
data from interviews with the population of interest and item re-
view by ‘experts’, i.e. professionals and people with lived experi-
ence in the kidney community, which aligns with this approach
[22]. This design improves inclusivity and diversity of perspec-
tives, which may strengthen validity of the scales.

A critical literature review was conducted to identify ex-
isting self-management measures and related psychosocial
factors. PubMed, the Cochrane review and PsychNet were
searched, between 1998 and 2018, using key terms including
‘self-management’ OR ‘self-care’ AND ‘ESRD’ OR ‘dialysis’. An
over inclusive approach was adopted to ensure all important
psychosocial dimensions were captured.

In-depth interviews with recipients of HD were under-
taken to develop themes derived from lived experience relat-
ing to managing disease, treatment and life. The topic guide
(Supplementary data, Fig. S1) was informed by the literature re-
view. Purposive sampling ensured representation of the wider
UK dialysis population [23], specifically, heterogeneity in age,
sex, ethnicity and number of years on dialysis. Oversampling of

South Asian and Black people ensured representation of those
disproportionately burdened with CKD [24]. Interviews were
conducted by HM.W. at in-centre unit locations during dialy-
sis, and at home for two home HD patients. Data were analysed
by four researchers according to the Braun and Clark (2006) the-
matic analysis framework [25]. Each coded the same six scripts
to reach a broad consensus on coding. This coding frame was
then broadly applied to the remaining scripts by H.M.W.

Themes emerging from the empirical data were linked to evi-
dence from the literature, to generate the scale items in conjunc-
tion with an expert panel and the wider research team. Candi-
date items were generated by H.M.W,, and some were adapted
from existing measures. The pool of candidate items was re-
viewed by the research team and then evaluated by an expert
panel, drawn from existing networks with professional, clinical
or research interests in kidney disease and self-management,
and people receiving HD. Consensus was assessed in a survey
using item content validity index (I-CVI) rating for measuring
proportional agreement. Each expert rated items on a scale of 1
to 4 (1 not relevant, 4 highly relevant). I-CVI was the proportion
of experts rating 3 or 4 [26]. Iltems were deemed relevant and
considered for inclusion in the scale where the I-CVI was >0.78.
Two rounds of I-CVI were required due to the volume of candi-
date items. The panel also assessed wording, simplicity, unam-
biguous meaning and tone.

Scale development

Cognitive pre-testing helps assess whether the scale remains
meaningful for the target user and that questions are easily
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understood, not ambiguous or difficult to answer [20]. The
process used a combination of think-aloud and verbal probing.
People receiving HD were asked to sense check scale items
and response options. Interviews were conducted by H.M.W.
Responses on formatting, item wording, response options and
content were recorded and analysed.

The psychometric properties of the final draft version of
the scale were tested as a 7-point Likert scale on a large,
heterogenous cross-section of people receiving HD via a self-
reported paper-and-pen survey, alongside other measures [a de-
mographic and clinical characteristics questionnaire, the End-
Stage Renal Disease Adherence Questionnaire (ESRD-AQ), PHQ-
9 Depression Test Questionnaire and Self-Efficacy for Managing
Chronic Disease Questionnaire (SEMCD-6)] included for the pur-
pose of validation. Those consenting to follow-up were sent the
scale plus a Change of Circumstances Questionnaire 4-6 weeks
later, to assess instrument stability over time.

Survey analyses

Item-total correlations, correlation between factors, strength
and specificity of factor loading, communality and internal reli-
ability (coefficient alpha) analyses were used to guide decision-
making. Model fit was evaluated using standardized root mean
square residual (SRMR), root mean square error of approxima-
tion (RMSEA), comparative fit index (CFI) and Tucker Lewis Index
(TLI). Satisfactory fit was decided a priori as three of these four
criteria being met, SRMR <0.10, and CFI and TLI >0.9 [22].

Aninitial cut-off criterion of 0.32 was used for factor loadings,
increased to <0.5 for retention in the final model. Items with ev-
idence of cross-loading between factors (<0.2 units difference),
and those with adjusted item-total correlations <0.30, were also
considered for omission. Internal consistency was assessed us-
ing Cronbach’s alpha for all subscales and the final version of the
full scale. An alpha co-efficient of >0.80 was considered a priori
as an acceptable threshold for reliability [27]. Instrument stabil-
ity was assessed using test-retest reliability at 4-6 weeks. Intra-
class correlation coefficient was applied to baseline and follow-
up surveys.

Both scale average and domain scores were generated and
used to test convergent validity using data from measures of
adherence (ESRD-AQ) [28], depression (PHQ-9) [29] and self-
efficacy (SEMCD-6) [30]. An inverse correlation between self-
management score and depression, and a positive correlation
with adherence and self-efficacy was deemed plausible based
on theoretical frameworks and patterns observed in the litera-
ture.

Analyses were conducted using STATA IC 14 (StataCorp 2015,
Stata Statistical Software: Release 14; StataCorp LP, College Sta-
tion, TX, USA).

RESULTS

The following results focus on the quantitative evaluation of the
PRIESM CKD-HD. Results of the literature review are presented in
more detail elsewhere [31], an overview is provided below.

Item development
Literature review

The literature review identified 482 articles that underwent
screening (Fig. 2). The main search (April-June 2018) informed
most of the scale development work. A total of 125 articles were
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deemed relevant and underwent data extraction. Key data were
collated including aims and research question, study design,
psychosocial and clinical outcomes, and self-management in-
terventions.

Themes relating to or describing self-management identified
in the literature informed the interview guide for the in-depth
interviews. They included social support, perceptions of con-
trol, severity of symptoms, information/knowledge, communi-
cation, acceptance and coping strategies. Table 1 shows existing
published self-management scales for kidney disease. Only four
measures have been validated or used with samples including
those receiving HD, plus a further two published since the de-
velopment of PRIESM CKD-HD [32, 33], and none of the scales
has been validated in a UK or European population which makes
generalisability of the scale to such populations less certain. The
inclusion of psychosocial factors such as those highlighted in
the wider literature review is limited.

Qualitative interviews

Twenty-seven people receiving HD treatment were interviewed
(Table 2). Emerging themes were grouped into four elements
(Table 3, illustrative quotes provided in Supplementary data,
Table S2): experience, behaviours, perceptions and others
(family, peers, healthcare providers). Most themes were unre-
lated to clinical care during dialysis. The most frequent were
coping strategies, daily managing and communication with, and
support from, the renal team.

Theory and evidence from the literature review was linked
with the empirical evidence generated by the qualitative inter-
views to underpin item development. The themes from the qual-
itative work were used alongside the literature to generate items
for the scale and reiterate the themes.

Finding consensus

Instructions and the pool of candidate items within 17 themes
were circulated to the members via email; Round 1 included
n = 155 items, and Round 2 n = 89 items. All but one of the 18
members of the expert panel completed both rounds of I-CVI
rating. In Round 1, 72 out of 155 (45.5%) items met or exceeded
the >0.78 threshold and were retained. Eight items had an I-
CVI = 1.0, indicating high consensus regarding relevance. The
themes in which the greatest proportion of items were >0.78 was
‘managing day to day’ (10/14) (Table 4).

In Round 2, 18 items were dropped (leaving 71 items). Table 4
illustrates how the themes translated into the scale and con-
tinued to be represented throughout development. This process
also led to changes to wording and response options of items
(see Supplementary data, Table S3 for an example). A further 5
items were then removed by the core research team due to du-
plication (leaving 66 items).

Cognitive pre-testing

A draft version of the scale was pre-tested with 11 individuals
(mean age 58 years, range 24-81 years, 7 males, 3 Asian/Asian
British). Most items were found to be relevant to their personal
circumstances. All respondents were broadly happy with the
tone of the questions. Recommendations for item amendment
based on the cognitive interviews were reviewed and discussed
with the research group following which 6 items were removed
(Supplementary data, Table S4, giving a scale with 60 items).
Forty items were reworded between the second round of I-CVI
and the administration of the survey.
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Records identified from databases: n=1,757
* Pubmed (n=950)

» Cochrane (n=529)

* PsychNet (n=278)

Additional records identified through ‘cited by’
and ‘similar article’ function: n=56

Identification

Additional records identified through
personal communication: n=24

Records screened using title/abstract: n=482
» First search (n=466)
+» Second search (n=16)

Screening
!

* Full text articles assessed for eligibility: n=191
* Further studies considered relevant but
full text unavailable, n=20

Eligibility
|

1. Described gaps in current measures

Included

related to self-management
3. Included measures of psychosocial functioning

Figure 2: PRISMA flow diagram.

Survey administration

Over 2000 packs, which included the 60-item self-management
scale [31] and other measures described in the methods, were
sent out to support recruitment. Data were analysed for 363 pa-
tients across the three kidney centres. Age, sex and ethnicity of
respondents were broadly representative of the UK renal reg-
istry HD population [23]. Fifty-two percent were married or living
with a partner. Seventy-six percent reported one or more other
long-term conditions—diabetes (36.6%), arthritis (28.9%), heart
disease (28.1%), depression (15.7%) and cancer (13%), with 39.4%
having two or more. Some 21% required some help complet-
ing the scale. Participant characteristics of the retest subsample
(n = 95) were similar (Table 5).

2. Discussed theory or evidence for psychosocial factors

Duplicates removed: n=1,291

Records excluded: n=271

* Not renal specific (n=67)

* Not self-management specific (n=55)

» Not haemodialysis specific e.g., PD, transplant,
early CKD or focus on modality (n=16)

* Not relevant for other reason (n=89)

* Published too long ago (n=3)

* Full text other language (n=8)

* Opinion/policy piece (n=2)

* Other (n=31)

Considered relevant using the following criteria: n=125

Item-level descriptive statistics

Overall, missing data across all questionnaires was low; most
items in the PRIESM CKD-HD had missing data <5% (58/60). The
greatest proportion missing was 6.1% for items 18 and 39 (‘I ad-
just my phosphate binder to the size of my meal’ and ‘I am confi-
dent in the advice my GP gives me about my kidney disease’). Se-
lection of the ‘don’t know’ response ranged from 0% to 4.57% and
for ‘not applicable’, 0%-17.9%. Mean scores for each item ranged
from 2.56 to 6.58 [standard deviation (SD) = 0.99-2.48]. Item total
correlations were between 0.18 and 0.19. Participants reporting
the lowest or highest item score (floor, or ceiling effects) ranged
from 1.1% to 40.4% and 10.9% to 76.6%, respectively. There was
some evidence of a ceiling effect; >50% of participants reported
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Table 2: Participant characteristics (qualitative interviews).
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Characteristics Respondents (n = 27) Lister (n = 11) RFH (n = 6) UHB (n = 10)
Mean age (range), years 58 (24-89) 60 (35-86) 62 (40-74) 54 (24-89)
Age groups, n (%)
20-39 years 5 (18.5) 2(16.7) 0(0) 3(30.0)
40-59 years 9(33.3) 2(16.7) 3 (50.0) 4 (40.0)
60-74 years 8 (29.6) 4 (36.4) 3 (50.0) 1 (10.0)
>75 years 5 (18.5) 3(27.3) 0(0) 2 (20.0)
Sex, n (%)
Male 18 (66.7) 8 (72.7) 4(66.7) 6 (60.0)
Female 9(33.3) 3(27.3) 2(33.3) 4 (4)
Ethnicity (broad), n (%)
White British 12 (44.4) 2(18.2) 3 (50.0) 7 (70.0)
Asian/Asian British 4(14.8) 2(18.2) 1(16.7) 1 (10.0)
Black/African/Caribbean/British 9(33.3) 6 (54.5) 2(33.3) 1(10.0)
Mixed/multiple ethnic groups 1(3.7) 0(0) 0 (0) 1 (10.0)
Missing 1(3.7) 1(9.1) 0(0) 0(0)
Location, n (%)
In-hospital 4(14.8) 4 (36.4) 0(0) 0(0)
Satellite 21(77.8) 6 (54.5) 6 (100) 9 (90.0)
Home 2 (7.4) 1(9.1) 0(0) 1(10.0)
Time on dialysis, n (%)
<12 months 10 (37.0) 5 (45.5) 2(33.3) 3(30.0)
12-24 months 4(14.8) 2(18.2) 0(0) 2 (20.0)
25-36 months 9 (33.3) 2(18.2) 3 (50.0) 4 (40.0)
>3 year 4 (14.8) 2(18.2) 1(16.7) 1 (10.0)

the highest score for 13 of 60 items. For full descriptive statistics
see Supplementary data, Table S5.

Exploratory factor analysis

Exploratory factor analysis using varimax orthogonal rotation
was applied without a forced structure to the sample data
(Supplementary data, Table S6, n = 363). The Kaiser-Meyer-Olkin
value indicated adequate sampling (0.87), and Bartlett test of
sphericity was significant (x? = 7253.886, df = 1770, P < .001),
indicating correlation of variables. Cronbach’s alpha coefficient
for internal consistency reliability was 0.92, indicating very good
reliability. In conjunction with the eigenvalues, the scree plot
was used to determine how many factors best fit the data. The
steep drop and obvious break at factor 4 (Fig. 3) led to an initial
four-factor model. The structure and strength of factor loadings
were also considered, and parameterized as 3, rather than 4, due
to high correlation between factors 3 and 4 (>0.7). Twenty-two
items of the 60 were dropped.

Model iterations (Supplementary data, Tables S7 and S8) ad-
dressed several issues including cross-loading between factors
(defined as <0.200 units difference between factors) and high
inter-item correlation within factors (>0.50). The steps of the ex-
ploratory analysis showed that the fit indices remain relatively
stable over the iterations but improved as items were removed.
The output suggested a three-factor model approaching a rea-
sonable fit (given the exploratory nature of the scale develop-
ment and novel conceptualization of self-management), with all
goodness of fit statistics close to the stated threshold (RMSEA
and SRMR <0.10, and CFI and TLI >0.90); x2 was 703 on 296
df, with associated RMSEA of 0.07, CFI = 0.87, TLI = 0.86 and
SRMR = 0.07.

PRIESM CKD-HD: final model

The final PRIESM CKD-HD model comprised 26-items across
three domains of ‘day to day managing and impact’ (14 items),
‘communication’ (8 items) and ‘clinical care’ (4 items). The scale
with response options is shown in Supplementary data, Fig. S2.
The model accounted for 93% of the variance in the sample data,
with the 14 items in factor one explaining about 65% of the vari-
ance. Item total correlations vary from 0.30 to 0.32, indicating
that the items correlate sufficiently without being repetitive in
terms of measuring the broader self-management concept. Ade-
quate unidimensionality was indicated by inter-item correlation
<0.6. Eigenvalues for the forced three factor structure were 7.73,
2.29 and 1.05, respectively.

Factor loadings ranged from 0.49 to 0.75,0.27 to 0.77, and 0.45
to 0.58 respectively. Items 8, 33 and 52 were retained in the scale
despite issues as they were considered theoretically and were
rated highly relevant in the consensus process. Oblique rota-
tion using the oblimin method was run as a secondary check
but made no difference to the structure of the final scale; model
statistics, x? = 703, 296 df, P < .001, CFI = 0.87, TLI = 0.86, RM-
SEA = 0.07, SRMR = 0.07, overall « = 0.92.

Reliability

The overall scale and subscales showed reliable internal consis-
tency (¢ = 0.91 overall, managing subscale « = 0.91, communi-
cation subscale « = 0.84 and clinical care subscale « = 0.66). In-
strument stability was assessed using test-retest reliability at >4
weeks, and a Pearson correlation coefficient r(95) = 0.84 (P < .001)
suggests good to linear agreement over time (at leastin the short
term).
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Table 3: Key themes from the qualitative analysis.

Element Themes Description
Experience Dialysis process The demands of dialysis such as the restrictions around 3-4 days a week schedules, the time
lost, complications and the barriers to taking holidays
Symptoms The experience of both physical and/or emotional symptoms, the burden and severity and
how these impacts on self-managing behaviours. Includes the strategies that are used to cope
with or prevent symptoms
Other health The extent to which multimorbidity complicates managing of kidney disease, particularly
conditions when multiple care providers are involved, and treatment recommendations/appointments
may conflict. How does it impact on day-to-day priority setting and the capacity to engage
with tasks of daily living?
Kidney Perceptions of the barriers to being on the transplant list, the experience of waiting,
transplant understanding how decisions are made and expectations
Behaviours Management of Managing psychological responses to illness as well as practical aspects of managing illness
daily tasks either independently or with support from others, within the context of relationships, goals,
values and life as usual
Knowledge If, when and how patients seek information and how they use it. In what context is
information sought and for what purpose, may be reassurance or in decision-making about
treatment options, etc.
Coping strategies Emotion and task focussed engagement strategies that are used to manage the illness within
the context of everyday life
Meaningful life Behaviours that help achieve a sense of balance. Maintaining activities that impact on
wellbeing and provide a sense of purpose. Examples of how illness has been integrated into
daily living a way that enables a person to maintain purpose and meaning
Perceptions Beliefs about Perceptions about the health risks linked to certain behaviours and adherence. Understanding
risks and the impact of behaviour in the long and short term
consequences
llness Making sense of illness, its origins, and consequences. Impact of illness perceptions on
perceptions physical function, adaptation and acceptance, and the impact of social situations
Self-identity The intersection with illness and self and the degree to which illness is integrated into
identity. Relational roles and social identity form core aspects of identity
Empowerment Approaches to change, coping and enablers of self-management. A sense of control over the
and control illness that is sufficient to allow involvement in the management of it if wanted. An ability to
let go or accept things that cannot be controlled
The future Maintaining hope and anticipation for good things still to come. Anticipation and
preparedness for the future, and reflections on a life lived
Others Impact on family The degree to which family members provide both task-based and emotional support.

Healthcare
providers

The impact of this on those caring and the person supported. Examples, enabling
self-management, increased family conflict, feelings of being a burden, or where support is
perceived as negative and may affect the patient’s ability to self-manage

Support offered by clinical staff to promote and support self-management that goes beyond
information sharing and medical support of dialysis to wider goal setting, problem-solving
support, joint decision-making and more holistic support. Patient’s perception of the quality,
availability and experience of support

Discriminant/convergent validity

An inverse correlation was found between self-management
[raw item scores from the scale were summed and the total
score was standardized to a 0-7 range, with higher scores in-
dicating greater engagement with self-management; compos-
ite scores for each of the three domains were generated in the
same way; the overall self-management score mean was 5.02
(SD + 1.08), the daily managing mean was 4.51 (SD = 1.36),
for communication 5.83 (SD + 1.15) and for clinical care
5.36 (SD =+ 1.25)] and depression r(328) = -0.74 (P < .001) (Fig. 4),
which increased to -0.80 (P < .001) using the daily managing and
impact domain. There was a strong, positive correlation with
self-efficacy r(337) =0.75,P < .001 (Fig. 5) which increased slightly
to 0.77 with the daily managing and impact domain. Correla-
tion was poor between the adherence measure ESRD-AQ and

PRIESM CKD-HD r(359) = 0.16 (P < .01). In shifting away from a
more clinical definition of self-management it is perhaps unsur-
prising that adherence showed poor correlation with the scale.
The relationship between the various measures of adherence
and self-management is complex. As a proxy measure of adher-
ence, there was some evidence of an association between bet-
ter phosphate control and higher self-management score (see
Supplementary data, Table S9).

DISCUSSION

PRIESM CKD-HD was developed to broaden the conceptualiza-
tion of self-management to align with the tripartite model of
health. Development was underpinned by lived experience. The
instrument allows patient engagement in self-management to
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Table 4: I-CVI process.
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I-CVI, Round 1

I-CVI, Round 2

Theme Included Retained Included Retained 60-item scale
Acceptance 10 6 4 4 4
Communication 9 4 5 4 3
Control 8 2 4 3 3
Coping strategies 16 6 8 6 5
General health/multimorbidity 7 2 6 4 5
Hope 8 3 4 2 2
Illness perceptions and identity 12 5 5 3 3
Impact on family 11 6 5 5 5
Information/knowledge 7 4 6 5 3
Managing day to day 14 10 8 5 3
Meaningful life 8 3 4 4 3
Selfcare 0 - 5 5 6
Social support 8 2 3 3 2
Support (MDT) 8 5 7 4 3
Symptoms 9 5 6 6 4
Treatment decisions 13 4 5 5 4
Work 7 5 4 3 2
Total number of items 155 72 89 71 60

MDT, multidisciplinary team.

Table 5: Demographic and clinical characteristics in baseline and
test-retest surveys.

Baseline
survey  Test retest
Characteristic® sample® sample
Kidney centre
University Hospital Birmingham 138 (38.0) 61 (64.2)
Lister Hospital 138 (38.0) 13(13.7)
Royal Free Hospital 87 (24.0)  21(22.1)
Age, years
20-39 27 (7.5) 6 (6.3)
40-59 115 (31.8) 26 (27.4)
60-74 136 (37.6)  36(37.9)
75 or older 84 (23.2) 27 (28.4)
Sex
Men 233 (64.4) 56 (58.9
Women 129 (35.6) 49 (41.1)
Ethnicity
White 250 (69.3) 73 (76.8)
Asian and Asian British 42 (11.6) 11 (11.6)
Black African Caribbean and Black British 49 (13.6) 67 (6.3)
Mixed and multiple ethnic groups 12 (3.6) 2(2.1)
Other ethnic group 7 (1.94) 3(3.2)
Time since diagnosis, years
Within last year 19 (5.3) 7(7.4)
1-5 118 (33.2) 25 (26.3)
6-10 70 (19.7) 17 (17.9)
>10 128 (36.0) 41 (43.2)
Since birth or childhood 21 (5.9) 4(1.1)
Length of time on dialysis, years
<1 65 (18.0)  18(19.0)
1-2 (inclusive) 97 (26.8) 18 (19.0)
2-3 42 (11.6) 10 (10.5)
3-4 40 (11.1) 9(9.5)
4-5 30 (8.3) 8(8.4)
5-10 58(16.0) 19 (20.0)
>10 30 (8.3) 13 (13.7)

2Data are presented as n (%).

YData were missing for 13/17 demographic and clinical characteristics, range
missing 0.3%-9%. For 15/17, missing data <3%. Proportion missing data was high-
est for marital status and education.

be measured, to inform conversations about potential gaps in
support. It was developed and validated in an HD population ac-
cording to best practice principles. The best fitting model was
a three-factor, 26-item model with three subscales: daily man-
aging/impact, communication and clinical care. The subscales
had acceptable Cronbach’s alpha scores and eigenvalues, and ac-
ceptable loadings on 23/26 items. Content, face validity and reli-
ability were good and met accepted standards. PRIESM CKD-HD
scores also correlated with those of depression and self-efficacy,
supporting the relationship between these concepts and self-
management [34-38]. The survey sample showed sufficient het-
erogeneity to make the scale generalizable to other HD popula-
tions.

As measured by the scale, daily managing/impact and com-
munication account for more of the variance than clinical care,
indicating that their relative importance to patients. Clinical
care happens in a well-defined space and time, whereas the
work of living and managing day-to-day is unremitting. Criti-
cally though, social and emotional factors have an impact on
clinical care; not least around decision-making, modality choice,
adherence, and experience of care and dialysis [39-42] as well as
being intrinsically linked to quality of life [14]. These two main
factors reflect a person-centred approach to scale development
together with a redressing of the balance between medical, so-
cial and emotional needs, whilst remaining relevant in the clini-
cal setting. Although the mechanisms driving some of the as-
sociations between elements such as social support, commu-
nication with healthcare providers, depression, adherence and
treatment choices are not well understood, people receiving HD
indicate psychosocial factors are of great importance.

There are some limitations. The self-management concept
is complex, so despite good apparent psychometric properties,
it is still possible to create incoherent constructs [43]. Whilst the
model fit statistics are acceptable, less stringent thresholds were
used in acknowledgement that the concept of self-management
is both complex and contested within the wider research and
clinical context. However, particularly in exploratory research,
cut-off values are there to guide rather than applied rigidly.
Three retained items (Item 8 ‘I feel more isolated than I did be-
fore I started dialysis’; Item 33 ‘I wasn’t as involved in the de-
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Figure 3: Scree plot of eigenvalues after factor (all 60 items).
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Figure 4: Managing domain of PRIESM CKD-HD and correlation with depression.

cision to start dialysis as I would have liked’; Item 52 ‘the re-
nal team encourage me to be involved in my own care’) showed
low factor loading and issues with cross-loading and unique-
ness. However, each was rated highly relevant during the expert
consensus process. Involvement in decision-making and feel-
ing supported by the clinical care team are key components in
self-management, this is supported by empirical evidence from
the qualitative interviews and from the literature [44, 45]. Social
isolation seems particularly pertinent since the COVID-19 pan-
demic, especially in chronic disease settings [46].

Strengths include use of qualitative patient data to under-
stand the concept, and pre-testing of the scale, which reduce the
potential for measurement error in the final scale. Use of multi-
ple approaches optimizes data capture to inform item develop-
ment and helps ensure content validity. Participants involved in
both the qualitative and quantitative aspects of the study were
broadly representative of the HD population in terms of age, sex
and ethnicity.

The current structure of the scale is hypothesized using
a single, albeit large, sample. Further studies would allow

confirmatory factor analysis to explore whether the structure
of the scale requires refinement perhaps in conjunction with
other tools such as the Patient Activation Measure (PAM), used
recently to measure the impact self-management interventions
in kidney [47] as well as other long-term condition populations.
Lightfoot et al. (2021) endorse the use of PAM for assessing pa-
tient activation in kidney patients, and similarly view activation
as a precedent to self-management [48].

In conclusion, PRIESM CKD-HD could be used in clinical
care and research to identify gaps in support and help patients
engage with their illness and treatment to the extent that they
wish. Interest in patient engagement is increasing and the
importance of shared decision-making, and provider—patient
communication are well-established though the concept of
self-management still lacks consensus [49]. The impact of
social factors on health continues to be underestimated [50]
and is not prioritized in healthcare despite evidence that they
are protective against mortality and can mediate behaviours
linked to diet, fluid and medication adherence, as well as being
intrinsically important to patients. Supported self-management
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Figure 5: Managing domain of PRIESM CKD-HD and correlation with self-efficacy.

requires identification of the broader context of the individual,
what matters to them, where they are struggling and where
there are gaps in support.

SUPPLEMENTARY DATA

Supplementary data are available at Clinical Kidney Journal online.
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