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Abstract support, and consistent professional guidance. Strengthening

Adults living with chronic kidney disease (CKD) are at high risk of
reduced mobility and functional decline, largely due to low physical
activity levels, comorbid conditions, and disease-related fatigue.
However, existing research is fragmented, with limited synthesis
of how physical, psychological, and organizational factors interact
to influence mobility outcomes. This systematic review aimed to
explore the evidence on prevention of mobility impairment in adults
with CKD in the UK and Europe, focusing on physical activity
and functional capacity, psychological influences, and barriers and
facilitators to engagement in activity. A systematic literature review
was conducted using Medline, CINAHL, and AMED to identify
relevant studies published between January 2016 and May 2026.
Studies were screened using predefined inclusion and exclusion
criteria, with ten studies meeting eligibility requirements. Included
studies were assessed for quality using the Critical Appraisal Skills
Programme (CASP) checklist. A narrative thematic synthesis was used
to identify key patterns across physical, psychological, and structural
domains influencing mobility outcomes. Three key themes identified
were: physical activity and functional capacity, with higher activity
levels associated with improved kidney function, exercise capacity,
and quality of life; psychological and illness-related influences,
including depression, anxiety, and negative illness perceptions that
reduced engagement in physical activity; and barriers and facilitators
to physical activity, with fatigue, fear of harm, and lack of guidance
limiting participation, while education, professional support, and
structured rehabilitation promoted activity. The review demonstrates
that mobility impairment in CKD and kidney failure is shaped by an
interaction of physical decline, psychological factors, and healthcare
system support. Preventing mobility loss requires a holistic approach
that integrates structured exercise interventions, psychological

rehabilitation pathways and improving assessment methods are
essential to support long-term mobility and functional independence
in this population.

Keywords: Physical activity; Functional capacity; Rehabilitation
interventions; Psychological influences; Fatigue management;
Exercise adherence; Healthcare support systems; Quality of life

Introduction

Chronic kidney disease (CKD) represents a major and growing
public health challenge in the United Kingdom and globally [1]. It is
estimated that CKD affects approximately 10% of the adult population
worldwide, contributing significantly to morbidity, premature
mortality, and health-care costs [2]. In the UK, CKD is closely linked
with health inequalities and ageing populations, because of the rising
prevalence of long-term conditions such as diabetes, hypertension,
and cardiovascular disease among these populations [3]. Improving
the management of CKD therefore aligns strongly with national
public health priorities focused on prevention, self-management, and
reduction of avoidable hospital admissions [4].

Physical activity (PA) and exercise have been increasingly recognised
as a potentially modifiable lifestyle factor in the management of CKD
[5]. National and international guidelines now recommend regular
PA for individuals with CKD due to its benefits for cardiovascular
health, physical function, mental wellbeing, and quality of life [3, 6].
Despite this growing body of research, physical inactivity remains
highly prevalent among CKD patients, because exercise is not
consistently integrated into routine kidney care [7]. From a public
health perspective, promoting PA in CKD is particularly relevant, as
it supports prevention of disease progression, reduces comorbidity
burden, and empowers patients to take an active role in their health [8].

J Pub Health Issue Pract
Volume 10. 2026. 264

JPHIP, an open access journal
ISSN- 2581-7264


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Page 2 of 12

However, several studies highlight ongoing challenges, including low
awareness of exercise guidance among patients, limited confidence
among healthcare professionals in prescribing exercise, and structural
barriers such as lack of tailored programmes and inequitable access
to services [7].

Although the benefits of exercise in CKD are increasingly
documented, gaps remain in the literature. As far as we know,
existing studies vary widely in exercise type, intensity, duration, and
outcome measures, making it difficult to draw consistent conclusions
for clinical practice [9]. Furthermore, much of the evidence focuses
on physiological outcomes, with less attention given to behavioural,
educational, and implementation factors that influence uptake
and sustainability of physical activity [10]. There is also limited
synthesis of evidence examining how exercise interventions can
be effectively embedded into routine CKD care pathways in the
UK context [7]. Given these gaps, a critical review of the existing
literature is warranted to evaluate the role of PA and exercise in CKD
management, identify barriers and facilitators to implementation, and
inform future public health practice and policy. Therefore, the aim of
this systematic literature review is to examine the effectiveness of the
strategies currently used in preventing mobility impairment among
adults with kidney failure in the United Kingdom and Europe.

Materials and Methods
Database Selection

The utilisation of multiple databases in research is crucial for limiting
the risk of missing critical studies, ensuring comprehensive literature
coverage and minimising publication bias [11]. A structured search
was conducted across the following three electronic databases, i.e.,
MEDLINE, CINAHL, and AMED. These databases were selected
for their extensive coverage of medical and renal research, strong
focus on nursing, rehabilitation and allied health intervention, and
wide range of multidisciplinary quantitative studies [12]. These
databases were considered sufficient to identify relevant literature
while maintaining a manageable search scope.

Search Strategy

A search strategy is essential to maintain a comprehensive and
unbiased literature review and to increase efficiency by saving time
while maximising relevant results [13]. A comprehensive search
strategy was developed using keywords derived from the PICO
framework (i.e., Population/Problem, Intervention, Comparison, and
Outcome). Thereafter, these keywords and synonyms, as shown in
Table 1, were combined using Boolean operators (AND, OR). Two
researchers independently carried out a comprehensive literature

search.
\

person”

Keywords Synonyms

Kidney disease “Renal disease” or “renal failure” or “kidney failure” or
“kidney dialysis”

Adults “Adult” or aged” or elderly or “middle aged” or “older

Mobility restriction

“Impairment” or “disability” or “physical activity”

United Kingdom “Europe” or “European” or “EU” or “European Countries” or
Europe “UK” or “Britain” or “Scotland” or “England” or “Wales” or
“Northern Ireland”
K Table 1: Keywords and synonyms )

The following search terms were utilised:

“chronic kidney disease” OR “CKD” OR “renal disease” AND
“mobility OR “physical function” OR “functional decline” AND
“exercise OR rehabilitation OR “physical activity” AND “adult”.

Inclusion and Exclusion Criteria

Establishing clear inclusion and exclusion criteria is essential in

research, as it ensures that the study population is appropriate for
the research question while enhancing the validity, reliability, and
overall quality of the findings [14]. Studies were screened based on
predefined inclusion and exclusion criteria to ensure relevance and
consistency.

~

Criteria Inclusion Exclusion

Population Adults (=18 years) with CKD | Paediatric populations
Outcomes Mobility, physical function Non-mobility outcomes
Language English Non-English
Publication date | Jan 2016 to May 2026 Before Jan 2016

Text Full text freely available Full text not freely available
Study design Qualitative and quantitative | Review articles, case reports,
conference proceedings, letters,
and editorials
K Table 2: Inclusion and Exclusion Criteria Table )

As illustrated in Table 2, to be qualified for inclusion in this
systematic review, the studies must be qualitative or quantitative,
full text freely available, published between Jan 2016 and May 2026,
peer-reviewed and in the English language, involving adults aged 18
years and older suffering from CKD, while assessing they mobility
and physical function. On the other hand, all the studies that did not
meet this eligibility criteria were excluded from the review. Finally, a
total of 10 studies met the eligibility criteria and were thus included
in the final review.

Data Extraction

Data extraction is a critical stage in the research process, as it
ensures that relevant and consistent information is systematically
collected from the included studies to allow for accurate analysis
and comparison [15]. Two authors (L.M. and L.B.N.) independently
read the full texts of the included articles and extracted the following
pertinent data as shown in Table 3: author and year, study design,
sample size and gender distribution, age, country, study duration,
outcome measures, and key findings.
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Author/
Year

Study Design

Number of
Participants/
Gender

Age (years)

Country
Setting

Study
Duration

Outcome(s)
Measured

Key findings

Nabh et al.
(2019)

Quantitative
survey

n=70
(60% male)

18 to >60

UK

5 months
(August 2016
to January
2017)

Illness
representation, PA,
and depression

Illness
representation
elements are
associated with
levels of PA

Antoun et al.
(2023)

Semi-
structured
interviews

n=20
(NS)

40 to 80

UK

NS

PA, Physical
function, and
quality of life

Kidney transplant
recipients improved
PA and QoL, but
they also reported
higher anxiety rates,
fearing transplant
failure

Fraser et al.
(2020)

Cross
sectional
analysis

n=1008
(38.4% male)

75.8

UK

2 years (2008
and 2010)

HRQoL,
functional status,
comorbidities

Many participants
with CKD reported
decreases in at
least one HRQoL
domains, which
were, strongly
associated

with functional
impairment,
comorbidities and
obesity.

Watson et al.
(2020)

Cohort study

n=89
(55.1% male)

67

UK

Follow-up 3.3
years

Muscle size,
muscle strength,
exercise capacity,
and mortality

Greater muscle size
and better exercise
capacity were
associated with
reduced mortality,
highlighting the
importance of
physical function in
CKD outcomes

Wilkinson et
al. (2020)

Cross-
sectional
observational
study

n=40
(47% male)

62.5

UK

12 weeks

PA levels
measured

by GPAQ vs
accelerometer

The GPAQ
showed limited
validity compared
with objective
accelerometery for
assessing PA levels
in CKD patients.

Billany et al.
(2022)

Semi-
structured
interview
study

n=13
(61.5% male)

53

UK

NS

Barriers and
facilitators to
exercise

Participants reported
fatigue, fear of
damaging transplant,
and lack of guidance
as barriers to
exercise, while
professional support
and motivation
facilitated activity.

Parsons et
al. (2017)

Cross-
sectional
study

n=1350
(100% men)

78.5

UK

NS

PA and kidney
function

Higher physical
activity levels

were associated
with better kidney
function and
reduced risk of CKD
progression.

-

Table 3. to be cont.y
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~

Liegl etal. | Randomized n=1,360 > 18 years | Europe 3 years Patient-reported Determinants of
(2024) controlled trial | (NS) (multi- (November physical function, | physical function
country) 2018 and performance-based | differed between
April 2021) physical function, | patient-reported
muscle mass outcomes and
proxy, fatigue, performance-based
pain interference, | assessments in
sociodemographic | haemodialysis patients.
factors, clinical
dialysis-related
characteristics,
psychosocial
determinants of
physical function.
Lopes et al. | Cohort study n=5763 62.9 years | Europe 2 years (2009- | PA, QoL, Higher PA levels
(2014) (63.7% men) (multi- 2011) depression, were associated
country) mortality with improved QoL,
reduced depression,
and lower mortality
Al-Naamani | semi-structured | n=25 > 18 years | UK NS Fatigue Fatigue significantly
et al. (2021) [ interview study management, PA, | limited PA. Coping
daily functioning | strategies such as
pacing reduced
overall mobility
and contributed to
functional decline.

N

Table 3: Characteristics of included studies

J

Abbreviations: CKD: Chronic kidney disease; ESKD: End-Stage kidney disease; GPAQ: Global physical activity questionnaire; HRQoL:
Health related quality of life; N/A: Not applicable; NR: Not reported; NS: Not specified; PA: Physical activity; QoL: Quality of life; UK:

United Kingdom.

Data synthesis, risk of bias and heterogeneity

A narrative synthesis method was utilized because the studies
included in this review were heterogeneous in population
characteristics, design, treatment modality or CKD  stage,
intervention focus or exposure, and outcome measures. The review
incorporated quantitative cohort and observational studies, a
randomized controlled trial, and qualitative interview studies; thus,
statistical pooling via meta-analysis was not considered applicable.
Instead, findings were synthesized narratively and thematically,
following principles of synthesis without meta-analysis, involving
categorizing studies by outcome domain, assessing relationships
across study designs, and considering the reliability and strength of
evidence across studies. This method is in conformity with guidance
recommending transparent reporting of how studies are categorized,
how results are assessed, and how weaknesses of narrative synthesis
are addressed in cases where meta-analysis is not practicable. Studies
were categorized according to three pre-specified domains relevant
to mobility impairment in CKD, such as facilitators, barriers,
and measurement of mobility; PA and functional capacity; and
psychological influences and illness perceptions. The implications of
this heterogeneity were considered when interpreting the consistency
and transferability of findings.

Quality assessment is a crucial component of the review process, as
it enables the evaluation of the methodological strength and potential
bias of the included studies [16]. Several appraisal tools are available
to assess the quality of research studies, including the Joanna Briggs
Institute (JBI) Critical Appraisal Tools [17], Newcastle-Ottawa
Scale (NOS) [18] and the Mixed Methods Appraisal Tool (MMAT)
[19]. However, the CASP checklist was considered the most
appropriate for this review due to its clear structure, ease of use, and

comprehensive framework for systematically evaluating the validity,
results, and relevance of research studies [20]. Two authors (L.M.
and L.B.N) assessed the studies for clarity of aims and objectives,
appropriateness of study design, sampling and recruitment methods,
validity and reliability of outcome measures, and rigour of statistical
analysis. Studies were rated as Yes, No, Can’t Tell and based on
this were awarded quality scores of poor quality, moderate quality
and high quality. We gave the findings from higher quality studies
greater emphasis during synthesis, while results from lower-
quality studies were interpreted with caution. A summary of quality
appraisal outcomes using the CASP check list is presented in Table 4
(quantitative studies) and Table 5 (qualitative studies).

Results
Characteristics of Included Studies

A total of 10 studies met the inclusion criteria for this review. Out
of these 10 studies, three each were cross-sectional studies [21-23]
and semi-structured interviews [24-26], two were cohort studies
[27, 28], and one each was a randomized controlled study [29]
and quantitative survey [30]. Most of the studies were carried out
in the UK, apart from two studies [28, 29] that were carried out in
multiple countries, including some European countries. The sample
sizes ranged from 13 participants [25] to 5,763 participants [28],
participants’ ages ranged from 18 years [26, 30] to 80 years [24],
and study duration ranged from 12 weeks [22] to 3.3 years [27]. Of
the 10 studies included, six measured PA levels [22-24, 26, 28, 30],
four measured physical function or mobility related outcomes [21,
24,26, 29], and three measure QoL outcome [21, 24, 28]. In addition,
two studies measured depression symptoms [28, 30] and two studies
examined fatigue as a key outcome [26, 29].
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-

Authors Q1: Q2: Did Q3: Q4: QS5: Were the | Q6: Did the Q7: How Q8: Was QO9: Is there | Q10: Can Q11: How Study
Did the | the authors | Were the | Were the data collected | study have are the the data a clear the results valuable Quality
study use an subjects measures in a way that | enough results analysis statement be applied is the
address | appropriate | recruited | accurately | addressed participants to | presented sufficiently | of findings? | to the local | research?

a clearly | method to in an measured the research minimise the and what rigorous? population?
focused | answer their | acceptable | to reduce issue? play of chance? | is the main
issue? question? way? bias? result?

Nah et al. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes High

(2019) quality

Fraseretal. | Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes High

(2020) quality

Wilkinson et | Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes High

al. (2020) quality

Parsons et al. | Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes High

(2017) quality

Liege et al. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes High

(2024) quality

Lopesetal. | Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes High

(2014) quality

Watson et al. | Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes High

(2020) quality

Table 4: Methodological quality assessment for quantitative studies using CASP checklist )
Authors Q1: Was Q2:-Isa Q3: Was Q4: Was the | Q5: Was Q6: Has the | Q7: Have Q8: Was Q9: Is there | Q10: How | Study \
there a clear | qualitative the research | recruitment | the data relationship | ethical issues the data a clear valuable Quality
statement methodology | design strategy collected in | between been taken into | analysis statement of | is the
of the aims | appropriate? | appropriate | appropriate | a way that researcher consideration? | sufficiently | findings? research?
of the to address to the aims | addressed and rigorous?
research? the aims of the the research | participants
of the research? issue? been
research? adequately
considered?
Antoun et al. Yes Yes Yes Yes Yes No Yes Yes Yes Yes High
(2023) quality
Billany et al. Yes Yes Yes Yes Yes No Yes Yes Yes Yes High
(2022) quality
Al-Naamani Yes Yes Yes Yes Yes No Yes Yes Yes Yes High
et al. (2021) quality

N

Table 5: Methodological quality assessment for qualitative studies using CASP checklist

J
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Study Selection Process

Following the initial search across three databases (AMED,
CINAHL and Medline), as illustrated in Figure 1, which identified
964 related publications, 186 duplicate records were removed,
remaining 778 articles. These articles were then screened against

predefined inclusion and exclusion criteria and 650 articles were
removed, remaining 138 articles. Out of these remaining articles,
128 were removed because of inaccessibility, language, and location.
In the end, the remaining 10 studies were then included in this

-

\ Figure 1: PRISMA flow diagram )

systematic literature review.

Risk of bias and methodological quality of included studies

Overall, theincludedstudies were judgedtobe of good methodological
quality utilizing the CASP checklists. The quantitative studies had
clearly focused research questions, suitable designs, appropriate
recruitment approaches and outcome measures, and well-defined
statements of findings. Nevertheless, numerous possible sources of
bias were identified. First, several studies employed cross-sectional
or observational study designs, thereby limiting causal inference
between PA, psychological influences, functional capability, and
mobility outcomes. Second, some studies depended on self-reported
PA or patient-reported functional outcomes, that could introduce
recall or social desirability bias. This was remarkably important since
one of the included studies showed limited validity of the General
Practice Physical Activity Questionnaire (GPPAQ) in comparison
with accelerometery amongst CKD patients. Third, some studies
had small sample sizes, particularly the qualitative interview studies,
which could limit transferability of findings across wider CKD

populations. Fourth, the qualitative studies were largely robust in
terms of lucidity of objectives, suitability of methodology, richness of
findings, and ethical considerations, nonetheless all three qualitative
studies had limited reporting on the association between investigator
and participants. This may possibly lead to reflexivity associated
bias. Heterogeneity was evident across the studies included in this
review, with differences observed in the sample size, study design,
CKD population, transplant or dialysis status, outcome measures,
and follow-up period. For instance, sample sizes ranged from 13
participants in one qualitative study [25] to 5,763 participants in a
multi-country cohort study [28]. Study duration also varied, ranging
from 12 weeks [22] to 3.3 years [27]. As a result of this heterogeneity,
a meta-analysis was not carried out. Instead, the synthesis focused
on reliability of findings, patterns of evidence, and the direction of
relationships across studies. Table 6 illustrates a summary statistics,
key outcomes and risk-of-bias considerations for the studies included
in this review.
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“

Study Sample size | Study design | Main outcome/ Direction of Risk-of-bias Overall
statistic reported finding considerations appraisal
Nah et al. 70 Quantitative Illness Illness Potential self-report High quality
(2019) survey representations, representations and cross-sectional
PA and depression were linked bias; causal direction
evaluated among with PA levels cannot be inferred
adults with CKD and depressive
symptoms
Antoun et al. 20 Semi- Experiences of PA, | Transplant Small qualitative High
(2023) structured physical function recipients reported | sample; limited quality, with
interviews and QoL after improved PA reporting of reflexivity
kidney transplant and QoL, but investigator- limitation
anxiety and fear of | participant
transplant failure relationship
remained barriers
Fraser et al. 1,008 Cross- HRQoL, functional | Functional Cross-sectional High quality
(2020) sectional impairment and impairment, obesity | design limits causal
analysis comorbidity and comorbidities inference; potential
were associated residual confounding
with poorer HRQoL
domains
Watson et al. 89 Cohort study | Muscle size, muscle | Greater muscle size | Moderate sample High quality
(2020) strength, exercise and better exercise | size; observational
capacity and capacity were design may introduce
mortality over 3.3 associated with confounding
years reduced mortality
Wilkinson et 40 Cross- GPAQ compared GPAQ showed Small sample; High quality
al. (2020) sectional with accelerometery | limited validity highlights
observational | over 12 weeks compared measurement bias in
study with objective self-reported PA
accelerometery
Billany et al. 13 Semi- Barriers and Fatigue, fear of Small qualitative High
(2022) structured facilitators to harm and lack sample; limited quality, with
interviews exercise among of guidance reflexivity reporting | reflexivity
kidney transplant were barriers; limitation
recipients professional support
facilitated exercise
Parsons etal. | 1,350 Cross- Objectively Higher PA was All-male sample High quality
(2017) sectional study | measured PA and associated with limits generalisability;
kidney function better kidney cross-sectional design
among older men function limits causality
Liegl et al. 1,360 RCT / multi- Patient-reported and | Determinants Heterogeneity High quality
(2024) country performance-based | differed between in measurement
analysis physical function, patient-reported and | type; dialysis
fatigue, pain and performance-based | population may limit
psychosocial function transferability to all
determinants CKD groups
Lopes et al. 5,763 Cohort study | PA, QoL, depression | Higher PA was Self-reported PA; High quality
(2014) and mortality over associated with observational design;
2 years better QoL, note date eligibility
lower depressive issue if retained
symptoms and
lower mortality
Al-Naamani et | 25 Semi- Fatigue Fatigue limited PA; | Small qualitative High
al. (2021) structured management, pacing strategies sample; limited quality, with
interviews PA and daily sometimes reduced | reflexivity reporting | reflexivity
functioning mobility limitation

-

Table 6: Summary statistics, key outcomes and risk-of-bias considerations for included studies

J

Abbreviations: CKD: Chronic kidney disease; GPAQ: Global physical activity questionnaire; HRQoL: Health-related quality of life; PA:
Physical activity; QoL: Quality of life; RCT: Randomized controlled trial.
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Key Findings

Three major themes were identified from the synthesis of the
included studies, which were physical activity and functional
capacity; psychological influences and illness perceptions; and
barriers, facilitators, and measurement of mobility.

Physical Activity and Functional Capacity

Across the reviewed studies, physical activity was consistently
linked with improved functional ability and reduced mobility
decline. Most of the findings suggested that CKD participants
commonly experienced reduced functional status and lower health-
related quality of life, particularly among individuals with obesity
and multiple comorbidities. This indicates that reduced physical
function is a significant burden within CKD populations and may
contribute to progressive mobility impairment. Similarly, some
studies highlighted that physical function in haemodialysis patients
is influenced by multiple determinants and that both patient-
reported and performance-based assessments are required to capture
functional limitations accurately.

Psychological Influences and Illness Perceptions

Psychological factors were found to influence physical activity
behaviour and mobility outcomes. Majority of the studies identified
that illness representation and beliefs about CKD were significantly
associated with physical activity levels and depression symptoms.
Negative illness perceptions were linked to lower engagement in
physical activity, suggesting that psychological factors may indirectly
contribute to mobility impairment through reduced participation in
exercise. Kidney transplant recipients often experienced improved
quality of life and physical activity, but many described anxiety
and fear of transplant failure, which may act as barriers to physical
activity engagement.

Barriers, Facilitators, and Measurement of Mobility

Most studies included in this review identified several consistent
barriers and facilitators influencing physical activity engagement.
Common barriers included fatigue, fear of harm or injury, lack of
professional guidance, and limited structured exercise programmes.
These barriers were frequently linked to reduced physical activity
and increased risk of functional decline. Facilitators included
professional support, motivation, patient education, and structured
interventions.

Discussion
Discussion of Key Findings
Physical Activity and Functional Capacity

One of the key findings of this review strongly indicate that PA
is a critical protective factor in maintaining mobility and reducing
functional decline among adults with CKD and kidney failure
[31]. Although studies cannot confirm causality, several biological
mechanisms may explain this relationship. Regular PA improves
cardiovascular function by lowering blood pressure and enhancing
endothelial function, which reduces vascular damage and improves
renal perfusion [23]. This is crucial because hypertension is a major
driver of glomerular injury and CKD progression [32]. Exercise also
improves insulin sensitivity and glucose regulation, reducing the
risk of diabetes-related nephropathy and limiting metabolic stress
on the kidneys [33]. Furthermore, PA supports weight management
and reduces central obesity, which is strongly linked to inflammation
and increased glomerular hyperfiltration, both of which contribute to
progressive renal decline [34]. By improving cardiovascular health,
metabolic control, and inflammatory profiles, PA may therefore
contribute to slowing functional decline and supporting long-term
kidney health. This supports the concept that PA may have both direct
functional benefits and indirect benefits through improved metabolic
and cardiovascular health [35]. Similarly, Fraser et al. [21] identified

that CKD patients commonly reported reduced health-related quality
of life and functional impairment, particularly when obesity and
comorbidities were present. This finding supports the biopsychosocial
understanding of disability, where mobility impairment results from
interactions between disease, individual capacity, and environmental
conditions [36].

The association between physical function and survival outcomes
further strengthens the argument that maintaining mobility is
clinically essential. Watson et al. [27] reported that greater muscle size
and higher exercise capacity were linked to reduced mortality. These
findings indicate that functional status may act as both a marker and
predictor of health outcomes in CKD [37]. However, although the
evidence consistently supports the benefits of PA, the observational
nature of many studies limits the ability to infer causality. It is possible
that individuals with better baseline health are more able to engage
in PA, meaning that PA could reflect existing functional ability rather
than being the sole driver of improved outcomes [38]. Nonetheless,
the consistency of findings across multiple studies suggests that
promoting PA remains a valid and necessary intervention target.

Physical Activity, Mental Health and Illness Perceptions

The review demonstrated that some psychological factors (e.g.,
internal mental processes, emotions, and learned behaviors) influence
engagement in PA, which consequently impacts mobility outcomes
[39]. For instance, Nah et al. [30] found that illness representations
were significantly associated with PA behavior and depression
symptoms. This is in line with Leventhal’s Common-Sense Model
of Illness Representations, which suggests that individuals’ beliefs
about their illness influence coping behaviors, including adherence
to PA [40]. If CKD is perceived as disabling or worsening inevitably,
patients may avoid exercise due to fear of harm or hopelessness,
thereby accelerating physical decline. Antoun et al. [24] reinforced
this psychological influence by identifying that kidney transplant
recipients often reported improved quality of life and PA levels but also
expressed anxiety and fear of transplant failure. These fears acted as
barriers to exercise engagement, suggesting that even when physical
health improves following transplant, psychological concerns may
continue to restrict mobility behaviors [41]. Such findings highlight
that physical rehabilitation interventions must consider mental health
support and reassurance, as improved physiological capacity alone
may not result in improved mobility outcomes [42]. Lopes et al. [28]
further supported this relationship by demonstrating associations
between higher PA levels and reduced depression symptoms in
CKD patients, suggesting a potentially bidirectional relationship,
where PA may improve mental wellbeing, while improved mental
wellbeing may increase engagement in exercise. Therefore, effective
mobility prevention strategies should integrate psychological
screening and interventions, particularly for depression and health
anxiety. However, not all individuals may respond similarly.
Differences in age, dialysis dependency, and comorbidity burden
may influence psychological resilience and exercise capacity
[43]. This may explain variations in PA participation across CKD
populations, indicating that personalised interventions are required.
From a worldwide perspective, several systematic reviews and meta-
analyses conducted outside the UK provide broader evidence that
structured exercise interventions can also improve psychological
outcomes in CKD populations [43]. For example, Liu et al. [44]
found that exercise interventions were associated with significant
reductions in depressive symptoms in adults with CKD patients, with
moderate effect sizes observed across multiple trials when compared
to control conditions, suggesting that regular PA can yield mental
health benefits alongside physical improvements. These findings
support the notion that exercise not only contributes to physical
functioning but also alleviates psychological distress, reinforcing the
argument that addressing illness perceptions and promoting physical
activity may have dual benefits for both mental and physical aspects
of CKD management.
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Barriers and Facilitators to Exercise Engagement

The review identified several consistent barriers preventing CKD and
kidney failure patients from engaging in physical activity, including
fear of injury, lack of guidance, low confidence, fatigue, and limited
access to structured support. In line with this, Billany et al. [25]
reported that patients often lacked clear advice from professionals,
which contributed to uncertainty and inactivity. Similarly, Antoun
et al. [24] found that anxiety and fear of complications reduced
engagement in physical activity even after transplant. Clarke et al.
[45] provided further contextual understanding by identifying that
exercise behavior in CKD is influenced by capability, opportunity,
and motivation, aligning with the COM-B model of behavior
change. This supports the argument that improving mobility
outcomes requires more than individual motivation; patients must
also have opportunities (safe environments, structured programmes)
and capability (knowledge, physical confidence, and symptom
management). Therefore, interventions must target behavioral and
environmental factors, not just patient responsibility.

Facilitators identified across several studies [46, 47] included
professional encouragement, education, motivation, and structured
rehabilitation, all of which appear to play a key role in supporting
PA engagement among CKD populations. These findings align
with the Job Demands—Resources (JD-R) model, which proposes
that supportive resources can buffer the negative effects of chronic
demands by strengthening coping capacity and promoting sustained
engagement in health-related behaviors [48]. In CKD populations,
professional guidance may therefore function as a crucial resource by
improving patient confidence, reducing fear of harm, and supporting
behavioral adherence to PA. This interpretation is supported by
wider evidence demonstrating that supervised and structured
exercise interventions are associated with improved physical
functioning and quality of life in CKD patients, particularly when
programmes include tailored education and professional monitoring
[9]. Furthermore, previous research suggests that exercise-based
rehabilitation can also improve mental health outcomes, including
reductions in depressive symptoms, indicating that structured support
may address both physical and psychological barriers to activity
participation [49]. This relationship can also be explained through
Social Cognitive Theory, which emphasizes the importance of self-
efficacy in maintaining health behaviors; professional reassurance,
goal setting, and progress feedback may enhance self-efficacy and
encourage sustained participation in PA [S0] (Nickerson, 2025).
Overall, these findings suggest that structured rehabilitation and
professional support are not only facilitators of exercise uptake but
may represent essential mechanisms for long-term behavior change
and mobility preservation in adults living with CKD.

Practical and Public Health Implications

The findings have significant implications for renal healthcare
practice and service planning. Firstly, the consistent evidence linking
PA to improved kidney outcomes, quality of life, and reduced
mortality suggests that PA should be treated as a core component of
CKD management rather than an optional lifestyle recommendation
[23, 27, 28]. Renal clinics should integrate structured PA advice
into routine appointments. Secondly, fatigue must be addressed as
a central barrier. Evidence from Billany et al. [25] and Al-Naamani
et al. [26] suggests that fatigue-management strategies should be
integrated into rehabilitation planning. Renal teams may need to
adopt patient-centred approaches such as graded activity programmes
and pacing strategies, supported by physiotherapists or exercise
specialists. Thirdly, the influence of psychological factors highlights
the importance of incorporating mental health assessment into CKD
care. Depression, anxiety, and negative illness beliefs may reduce
PA engagement [24, 30]. Integrating behavioral support and patient
education may improve confidence and motivation, supporting long-

term mobility preservation. Finally, assessment practices must
improve. Given the limitations of self-report tools identified by
Wilkinson et al. [22], renal services may benefit from incorporating
objective monitoring methods where feasible, or combining
questionnaires with functional tests such as gait speed, sit-to-stand,
or grip strength.

Influence of risk of bias and heterogeneity on interpretation

The findings should be interpreted considering methodological
heterogeneity and potential risk of bias. Although most studies were
judged as methodologically strong, several were cross-sectional or
observational, limiting causal interpretation. Furthermore, variations
in age, study setting, CKD stage, dialysis or transplant status, and
outcome measurement influenced the heterogeneity observed across
the evidence base. The utilisation of self-reported PA measures
in some studies could have also introduced measurement bias,
especially as one included study observed limited authenticity of
a self-report PA questionnaire in comparison with accelerometery.
However, the reliability of findings across quantitative and qualitative
studies reinforces the conclusion that mobility impairment in CKD is
influenced by interrelated psychological, physical, and service-level
factors.

Strengths and Limitations of the Study

A key strength of this systematic literature review is that it included
a range of study designs, allowing both quantitative evidence on
PA and functional outcomes and qualitative evidence on patient
experiences and barriers to exercise to be synthesized [51]. The
use of CASP checklists for both quantitative and qualitative studies
supported a structured and transparent quality appraisal process [17].
In addition, focusing on studies conducted in the UK and Europe
enhanced the relevance of the findings to comparable healthcare
contexts and renal service delivery models [52]. However, it is
important to also acknowledge some limitations. For instance, most
included studies were observational, meaning that associations
between PA and improved mobility outcomes cannot be interpreted
as causal relationships [53]. Some studies also lacked detailed
reporting of demographic characteristics, such as gender distribution
and socioeconomic status, limiting the ability to explore how
these factors may influence mobility impairment and access to
exercise opportunities. Another limitation is that only one of the
included studies examined the validity of a PA measurement tool
[22], suggesting limited evidence on the accuracy of commonly
used assessment methods in CKD populations. Finally, restricting
inclusion to English-language publications may have resulted
in relevant evidence being excluded, thus introducing potential
language bias [53].

Recommendations for Future Research and Practice

Future research should prioritise longitudinal and intervention-
based studies to evaluate the long-term effectiveness of structured PA
programmes in preventing mobility impairment in CKD populations.
Randomized controlled trials investigating tailored exercise
interventions for dialysis and transplant patients would strengthen
the evidence base. There is also a need for further research examining
fatigue mechanisms and management strategies, as fatigue remains
a major barrier to mobility. Studies should explore the effectiveness
of combined interventions addressing fatigue, depression, and
physical deconditioning. For clinical practice, renal services
should integrate routine functional assessments, PA promotion,
and fatigue-management support into standard care. Behavior
change frameworks such as COM-B behaviour model [54] could
be applied to intervention development to ensure barriers related to
capability, motivation, and opportunity are appropriately addressed.
Additionally, healthcare professionals should receive training to
provide consistent and evidence-based exercise guidance, reducing
patient uncertainty and fear [55].
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Conclusion

This systematic literature review aimed to explore evidence relating
to the prevention of mobility impairment among adults living with
CKD within the UK and European context. Overall, the findings
indicate that preventing mobility impairment in CKD requires more
than simply recommending exercise. Instead, effective prevention
strategies must be holistic, combining physical rehabilitation with
psychological support, education, and structured professional input
to reduce fear and improve confidence. The review also highlighted
limitations in current assessment approaches, as evidence suggests
that self-report PA measures may lack accuracy compared with
objective tools, emphasizing the need for more reliable and
standardised methods of mobility assessment in renal care. In
conclusion, this review addresses the research aim by demonstrating
that mobility impairment prevention in CKD and kidney failure is
shaped by interconnected physical, psychological, and healthcare-
system factors. The findings support the need for renal services to
prioritize early intervention, structured exercise support, and patient-
centred rehabilitation approaches to maintain mobility and functional
independence. Future research should focus on intervention-based
and longitudinal studies to strengthen the evidence base and inform
sustainable strategies that can be implemented across renal services
in the UK and Europe.
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