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Abstract

Sections

Multiple long-term conditions, and particularly mental health
conditions, are common in adults with chronic kidney disease (CKD).
Some mental health conditions increase the risk of developing

CKD, contribute to faster disease progression, and complicate care
experiences and outcomes. Depression and anxiety are particularly
prevalent and are associated with reduced quality of life, unplanned
service use and poorer clinical outcomes. The manner in which
depression and anxiety are detected and managed as part of routine
kidney care can vary widely. Evidence for effective and acceptable
treatments is mixed overall, although meta-analyses highlight the
benefits of physical activity and cognitive behavioural therapy. Dataon
the use of antidepressants in people with CKD are also variable, limited
by the lack of robust clinical trials. People with particularly complex
needs, such as those with severe mentalillness and CKD, have markedly
shorter lifespans and higher rates of emergency hospitalizations

than those without severe mental illness and are also less likely to
access specialist nephrology care and to receive a transplantation.
Health inequalities are amplified for those contending with wider
disadvantages related to social and structural determinants of health.
Reducing the burden of mental health in people with CKD is an urgent
priority to alleviate personal and health system impacts. Here, we
examine current evidence on mental health and CKD to inform policy
andresearch and to support advances in prevention and management
approaches.
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Key points

o People with kidney disease are at higher risk of developing mental
health issues. Pre-existing mental health conditions can also worsen
the progression and outcomes of kidney disease. The co-occurrence
of mental health issues in this context is linked to increased morbidity
and mortality.

o Worse outcomes are more likely in patient populations experiencing
a greater burden of social and structural determinants of health, who
are often also underserved by research. These include disadvantages
related to factors such as deprivation, ethnicity, gender, disability and
their intersection.

o Kidney health care should be person-centred and inclusive across
a spectrum of mental health needs, including severe mentalillness.
Care should be focused on advancing mental health prevention
programmes in populations with chronic kidney disease who are at
high risk, with support for adherence and reduced treatment burden,
and optimizing overall management to reduce negative impacts.

e Mental health issues are known to compromise kidney care
outcomes, but little is known about effective interventions. More
high-quality randomized controlled trials and pragmatic real-world
studies are needed to establish effective approaches for the
management of depression and anxiety in people with kidney disease.

o Currently, kidney and mental health care is fragmented. Health
service delivery models that integrate parity in physical and mental
health will be beneficial in helping people with kidney disease to live
well and in improving overall patient outcomes.

Introduction

Thefield of psychonephrology has traditionally focused on the inter-
play between psychiatry, psychosomatic medicine and nephrology**.
Itsinitial focus on mental health has expanded toincluderelated areas
in health psychology and behavioural medicine, including symptom
burden® (for example, fatigue*°), treatment non-adherence and
behaviour change’, and treatment decision-making’.

Across the kidney care pathway, depression and anxiety are
common'®"and are associated with adverse outcomes and events'*".
Furthermore, mental health conditions, including depression, bipolar
disorder and schizophrenia, increase the risk of developing chronic
kidney disease (CKD) as well as accelerating the trajectory of disease
progression, contributing to poorer clinical outcomes' . Although the
interplay between mental health and CKD is complex, research consist-
ently demonstrates that social, structural and wider determinants of
health shape risk, engagement with prevention and early detection,
access to care,and outcomes”. Yet, evidence to guide effective preven-
tionand managementapproachesislimited, particularly inrelationto
addressing the needs and treatment preferences of those traditionally
underserved by research.

Inthis Review, we provide a narrative synthesis of evidence regard-
ing the co-occurrence of CKD and mental healthissues, with the broad
aim of informing future priorities for disease prevention and inte-
grated models of management. The topic of mental health and CKD
is multifaceted, impacting patients across the spectrum of symptom

severity. It is beyond the scope of a single review to comprehensively
address all aspects. Here, we focus on common mental health condi-
tions, such as depression and anxiety, and some less common severe
mentalillnesses (SMIs). We acknowledge the significance of neuropsy-
chiatric, neurodevelopmental and neurological conditions associated
with CKD, particularly those onthe interface between specialities (for
example, sleep disorders and dementia); these have been the focus
of other specific reviews'®'®, By prioritizing depression, anxiety and
SMI, we address the most substantial and widespread mental health
challenges faced by people across the spectrum of CKD, particularly
inits advanced stages. First, we will provide a brief overview of mental
healthand kidney disease through abiopsychosocial perspective. We
thensummarize evidence regarding the impact of these conditions on
clinical outcomes, and the acceptability and efficacy of pharmacologi-
cal and non-pharmacological interventions. By bringing this body of
evidencetogether, clear recommendations for future research emerge
asalevertoinfluence policy and practice. Examplesinclude addressing
mechanisms of prevention and early detection as well as integrated,
scalable models of holistic care.

Mental health and CKD: a

biopsychosocial perspective

Theinterplay between mental health and CKD can be understood from
abiopsychosocial perspective'®?. This approach provides a compre-
hensive lens through which to view health and illness as arising from
theinteraction of biological, psychological and social processes. The
biopsychological model therefore calls for integrated care®. CKD
has profound psychological and social implications that are risk fac-
tors for worse mental health, greater disease progression and poorer
self-management?*?*, People with CKD experience many challenges
related to multiple factors, including the underlying effects of kidney
disease, such as uraemia, inflammation and malnutrition, trauma and
stigma associated with diagnosis, burden of treatments and side effects
(for example, dialysis and multiple medications), and increased mul-
tiple long-term conditions, as well as decreased cognitive, physical
and social functioning.

Psychological and behavioural factors associated with mental
health outcomes in CKD include personality, cognitive appraisal and
coping mechanisms®, illness and treatment perceptions**, body
mindsets®®, and health-related behaviours”. Psychological factors are
often conceptualized within the biopsychosocial model as a cognitive
and behavioural framework of the interplay between thoughts and
behavioursin relation to biological and social factors’ (Fig.1). Suchan
approachis also applied to understanding the exacerbation and per-
petuation of persistent symptoms, including fatigue**°. Importantly,
evidence across many settings emphasizes the consistency with which
psychological mechanisms contribute to physical health experience,
although culture shapes underpinning mechanisms*-*,

Socialfactors, such as problematic relationships and lack of sup-
port, social and economic oppression, and structural discrimination,
further exacerbate mental health challenges and increase health dis-
parities, even in settings with universal access to care services?**7¢,
Aswe elaborate later, despite widespread recognition of how context
shapes opportunity for good physical and mental health, most kidney
research has systematically failed toinclude and respond to the needs
of those who carry a greater risk of physical, mental and combined
morbidity. CKD and poor mental health, for example, are individually
more prevalent amongst racially minoritized communities, as well
as those living in deprivation, with low education levels, or impacted

Nature Reviews Nephrology


http://www.nature.com/nrneph

Review article

Emotions
* Anxiety

Illness-related stressors e Shame

o Illness and multimorbidity * Anger

o Treatment burden * Worry

» Symptom burden * Threat

 Sexual function e

» Medication effects

o Dietary restrictions . ) . .

o AETEnEES oF elegin Cognitions (including Behaviours ]

« History of poor mental health illness perceptions) * Rest and avoidance
“I have no control over my e Reduced activity
kidney problem" « Treatment non-adherence
"| feel helpless" « Social withdrawal

Social factors "Nothing will change" « Coping strategies

e Social support

¢ Impact on relationships

« Loss of social roles

« Financial concerns Biology

e Hospital and community e Disability « Uraemia

support
e Stigma

e Physiological arousal
» Deconditioning

* Protein-energy wasting
o Inflammation

e Inflammation * Genetics
» Disease progression o Frailty
e Poor sleep

Fig.1| Abiopsychosocial model of psychological distress in advanced
kidney disease. This figure illustrates a biopsychosocial model describing the
development and maintenance of psychological distress in people living with
chronickidney disease. lliness-related stressors, including multimorbidity,
treatment and symptom burdens, interact with prior mental health history to
shape maladaptive cognitions such as perceived lack of control, helplessness
and hopelessness. These cognitions give rise to emotional responses, including
anxiety, shame, anger, worry and perceived threat, which in turninfluence
behavioural responses such as rest and avoidance, reduced activity, treatment

non-adherence and social withdrawal. Behavioural changes are linked to
biological processes, including physiological arousal, deconditioning,
inflammation, poor sleep, frailty and disease progression, which may further
exacerbate distress. Social factors, such as reduced social support, stigma,
financial concerns and limitations in hospital or community support, interact
with all the components of the model. Arrows indicate dynamic, bidirectional
relationships, highlighting self-reinforcing cycles that sustain psychological
distress over time.

by the urban-rural divide”. Research examining these complex
interactionsis sparse.

The biopsychosocial approach to mental health in CKD offers a
useful tool to foreground the importance of psychosocial factors in
person-centred care, which considers the values, beliefs and prefer-
ences of patients through an alliance between patients and health-care
professionals®. Incorporating person-centrednessinto abiopsychoso-
cial framework moves researchers and health-care providers beyond
the organic pathology of disease to factors that help understand the
personso that careis responsive to context, enhances treatment adher-
ence and self-management, reduces emotional distress, and improves
quality of life overall®.

Depression and anxiety in CKD

Definitions and assessment

Major depressive disorder (MDD; sometimes referred to as clinical
depression) is a mood disorder classified in the Diagnostic and Sta-
tistical Manual of Mental Disorders, Fifth Edition (DSM-5)*°. The diag-
nosis of MDD is based on the presence of current or recurrent major
depressive episodes. A major depressive episode is defined by the
presence of five or more symptoms that persist most of the day, every
day, for at least 2 weeks, and that represent a change from previous
functioning. The primary symptoms should be depressed mood or loss
of pleasure orinterest (anhedonia). Additional symptoms mightinclude
feelings of guilt or worthlessness, fatigue (or loss of energy), changes
to appetite or weight, sleep problems, psychomotor difficulties or
agitation, concentration difficulties, and suicidality. The assessment of
depressionand anxiety in CKD is complicated by overlapping somatic

symptoms associated with uraemia (such as fatigue and concentra-
tion difficulties)**?, with self-reported assessments likely to provide
greater false positive cases than diagnostic methods of evaluation™.
Further, although MDD is a global public health concern, symptom
expression is culturally framed*, which complicates assessment in
diverse patient populations*.

Anxiety refers to experiencing apprehension, worry, fear and
uncertainty when anticipating a situation perceived to be threatening.
DSM-5 criteriafor Generalized Anxiety Disorder include experiencing
heightened anxiety and worry about events or activities, occurring
more days thannot, for atleast 6 months, inwhich the individual finds
the worry difficult to control*>*, In addition, anxiety and worry are
associated with at least three of the following symptoms: restless-
ness, fatigue, concentration difficulties, irritability, muscle tension
and disturbed sleep.

Within research and routine clinical contexts, depression and
anxiety symptoms are typically evaluated through self-report screen-
ing questionnaires**™*, including ultra brief instruments, which might
be suited to assessments in busy clinical settings***°. The measures
most commonly used in studies of people with CKD include, for
depression, the Beck Depression Inventory-11 (BDI-II)*, the Patient
Health Questionnaire-9 (PHQ-9)°>%, and the Hospital and Anxiety
Depression Scale (HADS)**, and for anxiety, the Generalized Anxiety
Disorder Questionnaire (GAD-7)*. Composite measures of depres-
sion and anxiety include the Patient Health Questionnaire Anxiety
and Depression Scale (PHQ-ADS)***’, which measures symptoms of
depression and anxiety using the combined scores from the PHQ-9 and
GAD-7. Measure-specific symptom cut-off scores are used to indicate
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severity (for example, a PHQ-9 score of >10); however, these metrics
are insufficient for a clinical diagnosis, which requires structured or
semi-structured clinical assessment. Evidence regarding the extent to
whichsuchtools reliably serve the needs of communities with diverse
cultural backgrounds is also mixed*® and warrants further research
to ensure equitable implementation of screening practices. Another
commonly used instrument is the distress thermometer®’, which meas-
ures psychological distress — a multidimensional term that refers
to emotional suffering, including anxiety and depression, as well as
other negative emotional and physical states such as stress or panic.
Psychological distress itself is not a formal diagnosis but can be an
important indicator of the mental health of an individual and might
contribute to a clinical diagnosis.

Prevalence of depression and anxiety in CKD

Depression and anxiety are commonly experienced by people with CKD,
and often occur concurrently®. Prevalence estimates vary, depend-
ing on the assessment methods used (diagnostic assessment versus
self-reported questionnaires), the stage of kidney disease, the modality
of kidney replacement therapy (KRT), and the size and representa-
tiveness of the sample population. Data from meta-analyses suggest
that~22-39% and ~19-43% of people with CKD experience depression
and anxiety, respectively'®". An analysis conducted in 2024 reported
the prevalence of clinical depression to be 26.5%, with estimates sig-
nificantly higher among people receiving haemodialysis compared
with those in pre-dialysis stages (29.9% versus 18.5%, respectively)®’.
Depression was also more prevalent in those receiving haemodialysis
compared with those treated with peritoneal dialysis (30.6% versus
20.4%)°°. Despite the commonality of symptoms, variability exists
in how depression and anxiety are identified and treated as part of
routine kidney care**”. Longitudinal data showing how symptoms of
depression and anxiety change with time are also lacking. Past studies
of incident haemodialysis showed that >20% of patients start dialysis
experiencing moderate symptoms of depression that worsen with
time?*. A larger study of people with mild-to-moderate CKD found
depression symptoms to be mostly stable over time, with approxi-
mately a third having persistently moderate depressive symptomes,
and just under 10% having persistently high depressive symptoms®’.
Despite prospective studies showing the relative stability of depressive
symptoms over time, a study conducted in 2024 that used Ecological
Momentary Assessments to investigate symptom burden in people
receiving haemodialysis reported diurnal and daily symptom variation.
Symptomburden, including experiencing negative mood, was greater
on haemodialysis treatment days than on non-haemodialysis days®.

Theimpact of depression and anxiety on CKD outcomes

Depression and anxiety negatively impact quality of life®*** and are
associated withworse clinical outcomes across the kidney care pathway,
including faster progression of CKD®, increased hospitalization'*®,
higher all-cause mortality'**"*® and increased risk of graft failure
in transplant recipients®. The Stockholm CREAtinine Measure-
ments (SCREAM) project found that, in >157,000 people with CKD
stages 3-5, depression was associated with a 38% increased risk of dis-
ease progression’’. Moreover, depression increased the risk of major
adverse cardiovascular events and all-cause mortality by 22% and 41%,
respectively’®. Depression also represents arisk factor for the develop-
ment of CKD with national data from China showing a 38% increased
risk of CKD in people with depression”. Moreover, CKD subsequently
increased therisk of incident depression by nearly 50%”. These findings

suggest that the relationship between depression and CKD outcomes
is bidirectional™.

The mechanisms through which depression and CKD influence
each other are complex and likely involve a variety of biopsychoso-
cial pathways. Biological processes include inflammatory pathways
and malnutrition®”?, A meta-analysis (>9,000 patients with CKD)
conducted in 2023 found a significant association between higher
levels of pro-inflammatory biomarkers (C-reactive protein, IL-6 and
tumour necrosis factor) and the presence of depressive symptoms’.
Moreover, people with depressive symptoms had significantly lower
levels of the anti-inflammatory cytokine IL-10 than those without™.
A large Mendelian randomization analysis using both summary level
and allele-score-based data provided evidence for a potential causal
relationship between psychological well-being and kidney function™.
The findings suggested that a genetic predisposition to positive
aspects of well-being is associated with a reduced risk of kidney dys-
function. Conversely, genetically predicted negative psychological
states were linked to an increased risk of CKD and lower estimated
glomerular filtration rate”. Behavioural pathways include factors such
as treatment non-adherence’. Both anxiety and depressive symp-
toms are associated with poorer dietary adherence and medication
adherence in people with CKD””. Depression is also associated with
poorer medication adherence in transplant recipients and in people
receiving haemodialysis’®. Social and structural factors have also been
implicated in shaping the conditions through which mental health
interferes with physical health outcomesin CKD*, although research
applying anintersectional lens is generally lacking. This oversight fails
torecognize the dynamics of disease, where disadvantage accumulates
over thelife course through multiple converging mechanisms”. These
pathways and processes are important to understand, whereby the
biopsychosocial model offers aframework, rather than causal mecha-
nisms to understand and intervene, to disrupt the physical-mental
co-occurrence®,

Suicideand CKD

People with CKD are significantly more likely to die by suicide compared
withthe general population. Suicidalideation (thatis, thoughts or rumi-
nations about death by suicide) increases proportionally with kidney
function decline®'. A self-report Irish study published in 2023 found
that one in four people with CKD had experienced suicidal ideation,
and 9.3% had attempted suicide®. Of those who had received amental
health diagnosis, 16.1% reported previously attempting suicide. Alarge
case—control study from Taiwan found that CKD was associated witha
25% increase in the risk of suicide compared with controls®. Patients
receiving haemodialysis had a threefold increase in risk, which was
dramatically higher in those who had started haemodialysis within
the past 3 months®. This finding likely reflects the unique burden of
hospital-based haemodialysis compared with other types of KRT. Data
fromthe USArevealed asuicide standardized incidenceratio of1.84 in
people with kidney failure receiving dialysis®*. Risk factors for suicide
included being male or aged 75 years or older, having an alcohol or
drug dependency, being white or Asian ethnicity, or a recent hospi-
tal admission due to mental illness®. People with kidney disease and
mental health issues are more likely to die by suicide than those with
kidney disease alone or those with kidney disease and cardiovascular
complications. Further, females, individuals with Black heritage and
thoselivingin certain geographiclocalities have a greater risk of suicide
than demographically matched members of the general population®,
highlighting the need for attention to predisposing factors.

Nature Reviews Nephrology


http://www.nature.com/nrneph

Review article

Non-pharmacological management

Growing evidence supports the benefits of non-pharmacological
approaches for the management of depression in kidney disease,
including moderate-certainty evidence for cognitive behavioural ther-
apy (CBT) and exercise in people receiving dialysis®. CBT focuses on
identifying and changing unhelpful patterns of thinking and behaviour
that contribute to psychological distress by showing how thoughts,
emotions and actions connect. CBT approaches often include behav-
ioural activation, which focuses on engaging in meaningful activities
to improve mood.

Inthe context of kidney disease, trials of CBT for depression have
predominantly been conducted in people receiving haemodialysis®°.
A meta-analysis of randomized controlled trials (RCTs) of CBT in peo-
ple receiving haemodialysis reported significant improvements in
depression (standardized mean difference (SMD) -0.68), anxiety
(SMD -0.99) and quality of life (SMD 0.34)°". ARCT conducted in 2024
ofatherapist-supported CBT digital intervention (COMPASS) in people
living with long-term physical health conditions, including kidney
disease, showed a significant reduction in psychological distress at
12 weeks post treatment®. At follow-up, 88.7% of participants in the
COMPASS intervention group reported a clinically significant change
intheir distress compared with 45.1% in the treatment-as-usual group
(standard charity support). CBT, and psychological approaches that
include CBT techniques, can also improve treatment adherence in
people receiving haemodialysis®***%*,

Digital resources can have a pivotal role in facilitating physical
activity for individuals with CKD*?. Digital platforms can offer per-
sonalized exercise programmes, tailored to a person’s health status,
fitness level and specific needs, making it easier toincorporate physical
activity safely and effectively. Moreover, delivery of these resources
doesnotrequire highinvolvement of aspecialized workforce. Physical
activity can reduce symptoms of depression and anxiety across clini-
cal conditions, including in people with CKD™. Given the low physical
activity levels and high prevalence of depression and anxiety inkidney
disease populations, the potential for improvements from physical
activity interventions is high”.

Kidney BEAM was a multicentre trial conducted in the UK, evalu-
ating a 12-week digital physical activity intervention for people with
various stages of CKD, including those receiving KRT. Participants
were randomly assigned to the physical activity digital health inter-
vention or a waiting list control group. The trial reported significant
improvements in determinants of mental health-related quality of
life, observed by the increase in the Kidney Disease Quality of Life
Short Form (KDQoL-SF version 1.3) Mental Composite Summary in
the intention-to-treat population®. This improvement was main-
tained at 6-month follow-up after a period of self-managed physical
activity®”. Improvements in mental health-related quality of life were
accompanied by a reduction of anxiety and depression symptoms in
participants who completed the 12-week programme. Mean PHQ-4
scoresintheintervention group reduced from ascore within the mild
category for symptoms of depression and anxiety to a score within the
non-clinical range. The Kidney BEAM intervention also had positive
effects onanxiety and depression, social interaction, physical function,
symptom burden, and patient activation®. Subsequently, a polycystic
kidney disease-specific version of Kidney BEAM also improved mental
health-related quality of life, kidney disease burden and fatigue®®.

Digital approaches mightalso havearolein preventing poor mental
health through behaviour change, particularly given the associations
between physical inactivity and smoking with psychological distress®.

Ofnote, despite their promise, digital interventionsin CKD are biased to
evidence drawn from cohorts comprising mostly male participants from
European American backgrounds’. Effectiveness and acceptability of
these interventions across people with CKD remain poorly understood,
especially in those impacted by digital determinants of health.

Overall, these RCT findings demonstrate the benefit of non-
pharmacological interventions. Such approaches have the poten-
tial to improve patient outcomes by reducing the negative con-
sequences of psychological distress, physical inactivity and low
self-management. Theincreasing use of digital delivery demonstrates
apotentially scalable implementation model to support psychosocial
care in people living with kidney disease, reducing the burden of
multiple long-term conditionsin this context. However, the needs of
those with low digital access and literacy and those affected by wider
barriers to digital intervention engagement, for example, cultural
barriers or disability, must also be considered. To date, interventions
in CKD populations have neglected to systematically operate froma
base position of inclusive implementation. Consequently, the needs
of those underserved in both mental health and kidney research
continue to be overlooked.

Pharmacological management

Selective serotonin reuptake inhibitors (SSRIs) are the antidepressant
drug class most commonly used to treat depression in people with
CKD™°'2, However, evidence regarding their efficacy in people with
CKDisinconclusive'®*'*, with a need for better quality trials. Of note,
SSRIs have been associated with adverse short-term outcomes'® and
poor tolerability'®, although a target trial emulation study in CKD
stages 3-5, conducted in 2023, found no evidence of long-term adverse
outcomes after antidepressant initiation, including all-cause mortality,
CKD progression, suicide and major cardiovascular events'”’,

Todate, thelargest SSRIRCT inkidney disease tested the efficacy
of sertraline compared with placebo'*. The double-blinded study
screened 14,658 people with non-dialysis-dependent CKD, identifying
997 participants with probable depression. However, a high number
(697 of the 977) did not consent to being assessed using a diagnostic
interview and were excluded from the study. Following asingle-blind,
drugrun-inperiod, 201 participants were randomly assigned to receive
sertraline (n=102) or placebo (n =99). Over a12-week follow-up, there
was no difference in depression scores between groups and rates of
remission were similar. However, participants in the sertraline group
reported significantly more side effects than those in the placebo
group'®, similar to findings reported in a feasibility trial of sertraline
in people receiving haemodialysis'®.

Conversely, an RCT in people receiving haemodialysis in 2024
showed improved symptoms of depression and quality of life after
12weeks of sertraline, compared with the non-treatment controlarm'”.
Furthermore, thosein the treatmentarm had increased haemoglobin
and serum albumin and reduced C-reactive protein. However, the
study was limited by a short-term follow-up, pre-post comparisons
of outcomes and no placebo control. Acomparative RCT of sertraline
versus CBT for depression in people receiving haemodialysis demon-
strated improvement in depressive symptoms in both groups, with
a marginal benefit of sertraline over CBT'*, although this small dif-
ference might not be clinically meaningful given the lack of a control
group. Adverse events were more common in people on sertraline than
inthose receiving CBT.

Although pharmacological management has the potential to
form part of holistic models of care in CKD, questions remain about
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antidepressant efficacy and safety. This uncertainty must be considered
as part of shared decision-making on the use of this approach and the
choice of antidepressant agent. Moreover, although SSRIs are the anti-
depressant most frequently prescribed in this setting'°®, notall SSRIs are
equal. Alarge retrospective analysis found that people receiving hae-
modialysis who initiated SSRIs with higher QT-prolonging potential (for
example, citalopram or escitalopram) had a significantly increased risk
of sudden cardiac death (adjusted hazard ratio 1.18; 95% C11.05-1.31)
compared with those who initiated SSRIs with lower QT-prolonging
potential (fluoxetine, fluvoxamine, paroxetine, sertraline)'’. Initiat-
ing treatment with an SSRI with low QT-prolonging potential, such as
sertraline, therefore seems to be a reasonable approach'®. Sertraline
is also free from substantial anticholinergic concerns, which can be
problematic with some SSRIs", and is considered safe in people with
cardiovascular comorbidity, whichis highly prevalentin advanced CKD.

Polypharmacyiscommoninpeople with CKD andisanimportant
factorinantidepressant choice. Forinstance, QT interval prolongation
occursinaround 30% of people with CKD receiving a combination of
two or more drugs with a ‘known’ risk of Torsades de pointes, with
citalopram being an important contributor'. Concomitant use of
other drugs with anticholinergic activity, such as those used to treat
bladder conditions or Parkinson disease, can increase the anticholin-
ergicburden of some SSRIs and therefore enhances the risks of cogni-
tive impairment'?, falls' and all-cause mortality™ in older people.
In addition, SSRI use is associated with an increased risk of bleeding,
which increases with the concurrent use of NSAIDs, anticoagulants
and antiplatelet agents'”.

Whatever agentis chosen, a cautious approachis recommended —
initiating medications at a lower dose, monitoring carefully, increas-
ing the dose in the absence of side effects and discontinuing treat-
ment in the absence of improvement'¢. Withdrawal symptoms are
common and can be severe and long-lasting, so a gradual reduction
isrecommended"”.

Although anxiety iscommon in people with CKD and often comor-
bid with depressive episodes, less data are available on the use of anxio-
lytic medications. Hence, the approach to using these agents in this
setting needs to be cautiously extrapolated from that in the general
population, bearing in mind differences in drug metabolism and pro-
pensity for drug interactions. In practice, SSRIs remain the first-line
agents, and given its safety profile in CKD, sertraline is a practical
option. Benzodiazepines are no longer first-line options given the risks
of dependency, withdrawal and cognitive impairment"®. These drugs
are effective for acute anxiety symptoms but long-termuse, although
not uncommon, is now not generally recommended. Caution is also
required when using agents with active metabolites, including chlordi-
azepoxide, diazepam, flurazepam and clonazepam'”. Less commonly
used agentsinclude 3-blockers, gabapentin and pregabalin, the latter
two requiring dose adjustments in people with CKD™.

Severe mental illness and CKD

SMI (including schizophrenia, bipolar disorder, schizoaffective disor-
derand severe depression) refers to agroup of enduring mental health
conditions that can present with psychosis and substantially impact
the social, occupational and academic functioning of an individual'*®
(Table1). Although SMlis less prevalent than common mental disorders
(globally, approximately1in 300 people are living with schizophrenia,
and1in 150 people are living with bipolar disorder)'*'?, these condi-
tionsrepresentahighburden of disease'?, alongside substantial costs
to health-care services'.

The mortality gap — premature mortality in individuals

with SMI

People with SMI have shortened life expectancies by an average of
10-20years'>"*, Increased rates of suicide and accidents might partly
explain this mortality gap but increasing evidence suggests a role for
long-term physical health conditions, including cardiovascular and
respiratory diseases''?"*°, People with SMI often experience multiple
long-term physical health conditions, each of whichis associated with
symptoms and challenges™. Although the life expectancy of the general
populationisincreasing, itis notincreasing for people with SMI**; con-
sequently, the mortality gap iswidening'. Not only are people with SMI
more likely to develop long-term physical health conditions but, once
they develop along-term condition, they have poorer outcomes from
these conditions compared to those without SMI”*. People with SMI
alsohave higher rates of health-damaging behaviours such as smoking,
substance misuse, poor diet and physical inactivity*>*¢, all of which are
risk factors for developing kidney disease. Growing evidence indicates
that inequitable access to quality health care also contributes to the
premature mortality of people with SMI"?*'¥, including fewer health

screenings™® and follow-up™.

Risk of CKD amongst people with SMI
Therelationship between SMland CKD is bidirectional — SMI can affect
therisk of developing CKD and CKD can complicate SMImanagement —
and co-occurrence of these conditions is associated with poor clinical
outcomes (Fig. 2). Asdiscussed below, SMI canincrease the risk of devel-
oping CKD through factors including poor health behaviours, limited
accesstohealth care, intersectional social determinants of health and the
nephrotoxiceffects of certain psychotropic medications. Conversely, the
presence of CKD can exacerbate psychiatric symptoms and complicate
the management of SMI, leading to worse clinical outcomes overall.
Several studies indicate that people with SMI have a higher risk of
developing CKD™. Forexample, alarge retrospective cohortstudy found
that schizophreniaincreased the risk of CKD by ~-60%. A cross-sectional
study of primary care practicesinScotland found that people with bipolar
disorder had a2.42 higher risk of CKD compared with people without the
disorder*°, Although the prevalence of CKD in the general population is
rising rapidly, thisincrease seems to be notably higherin people with SMI,
rising from 0.28% in 2000 to 8.24% in 2012 in the UK™. Across the same
period, the overall UK prevalence of SMlincreased from 0.52%t0 0.63%.
The most well-studied driver of CKD in people with SMI is the
use of lithium treatment, the mainstay of maintenance treatment for
people with bipolar disorders'. The kidney side effects of lithium
are well documented'*?, and lithium toxicity (that is, blood lithium
levels of >1.5 mmol/l) can result in acute kidney failure'. The use of
long-termlithium doubles the risk of impaired kidney function, and one
in four people receiving long-term lithium will develop CKD'*. Other
psychiatric drugs, including first-generation and second-generation
antipsychotics'**'*¢, as well as anticonvulsants used as mood stabilizers
inbipolar disorder'’, have also beenassociated with a higher risk of CKD.
People with SMI also have higher rates of known risk factors for
CKD, although research regarding how these might contribute torates
of CKD in this population is limited. For example, individuals with SMI
have higher rates of hypertension and diabetes mellitus, the two most
common causes of CKD in the general population'®'*°, Additionally,
people with SMI are more likely to smoke™°, to have metabolic syn-
drome exacerbated by treatment™ and to exercise less™, all of which
have been associated with a higher risk of developing CKD™>. These
factors are exacerbated by established social risks that also underlie
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Table 1| SMI diagnoses, symptoms and treatment

SMIdiagnosis® Symptoms Medication options®

Cautions in CKD®

Schizophrenia  Distortions in thinking Antipsychotic drugs
and perception, including
hallucinations and
delusions; negative
symptoms (for example,
poverty of speech, blunting

of affect); thought disorder

agent)

Consider clozapine in refractory cases
(non-response to two antipsychotic drugs, one
of which is a non-clozapine second-generation

Specialist psychiatric input is recommended in most cases

First generation — haloperidol generally considered safe
but metabolites might accumulate in advanced CKD

Second generation — risperidone generally well tolerated
although dose reduction is required in advanced CKD

Clozapine — specialist psychiatric input mandatory to
initiate treatment

Caution with use of depot (also known as long-acting
injectable) antipsychotic in advanced CKD

QT interval prolongation is an issue with many agents

Bipolar Two or more episodes Stop antidepressant monotherapy (if relevant) Specialist psychiatric input recommended in most cases
disorder of elgvated mood and initiate antipsychotic medication Lithium causes tubulointerstitial damage, leading to CKD
?P?d IS e If antipsychotic medication is ineffective or not Regular monitoring of serum lithium levels and renal
m;’?i(;r)rla:;sgrdic lowering tol.eréted, cor}s.lde.r a‘ddlng l|-th|um function is required with dose a?djustm.ent in mild-to-
of mooa —— If llth.lum addition is ineffective or not tolerated, moderate CKD and usually avoidance in advanced CKD
(depression) consider a change to valproate Valproate is hepatically cleared so dose reduction is not
If medications are ineffective, consider ECT necessary
Severe Episodes of low mood Pharmacological interventions: antidepressant Specialist psychiatric input is mandatory to initiate
depression resulting in: reduced medication; antipsychotic medication treatment

energy; reduced activity
and fatigue; loss of capacity
for enjoyment (anhedonia);
intrusive negative thoughts;
hallucinations; delusions;
stupor and psychomotor
retardation (might be severe
enough to endanger life)

with psychosis

If medications ineffective, consider ECT

SSRIs (for example, sertraline) are commonly used
although with little evidence of efficacy

In most cases, dose reduction is not required

Caution with SSRIs (for example, citalopram), which
prolong QT interval

SNRIs (for example, venlafaxine) are alternatives to SSRIs,
although many require dose reduction in advanced CKD

Schizoaffective
disorder

Symptoms of both
schizophrenia and an
affective disorder (for
example, bipolar disorder)
are prominent

Treatment depends on the affective symptoms
Options include antipsychotic medication,
antidepressant medication and mood stabilizers
(for example, lithium and valproate)

If medications are ineffective in treating
affective symptoms, consider ECT, although

Specialist psychiatric input mandatory to initiate treatment

Antipsychotics (for example, haloperidol, risperidone or
clozapine)

Antidepressants (for example, SSRIs)

Mood stabilizers (for example, lithium and valproate), as
outlined above

it is not generally recommended for treating

schizophrenia

CKD, chronic kidney disease; ECT, electroconvulsive therapy; SMI, severe mental illness; SNRI, serotonin-norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitors.
?Other conditions, including personality disorder, may be classified as SMI depending on impact on the individual’s ability to function in day-to-day life; see also International Classification of
Diseases 11th Revision. °Pharmacological interventions should be provided alongside psychological interventions; relevant guidelines: NICE Guideline on Bipolar Disorder: Assessment and
Management; NICE Guideline on Psychosis and Schizophrenia in Adults: Prevention and Management; NICE Guideline on Depression in Adults: Treatment and Management. °Prescription of
medications should take into account the drug pharmacokinetics, especially kidney and dialysis clearance; degree of protein binding; and high propensity for drug interactions.

inequities in SMI prevalence across society. In the USA, for example,
both CKD and SMl risk are individually higher in individuals of Black
ethnic heritage™*'™.

Rates of SMlin CKD

Data from the USA indicates that rates of psychiatric hospitalizationsin
people with kidney failure are 1.5-3 times higher than those in people
withother chronicillnesses™. Data from the USA also indicate that 27% of
adults with kidney failure enrolled with Medicaid have had hospitaliza-
tions witha psychiatric diagnosis™’. Researchindicates that approximately
2-3% of people with CKD have a diagnosis of schizophrenia, schizoaffec-
tive disorder, psychosis or bipolar disorder®>"®, A large Swedish study
(>30,000 people with CKD) reported an overall prevalence of SMI of

7.3%,which was 56% higher than that observed inthe general population'”.

Clinical outcomes and access to health care for people with
CKD and SMI

The overarching physical healthinequalities that have been highlighted
for people with SMland co-existing long-term conditions seemto hold

in the context of CKD. After developing CKD, people with SMI have
worse clinical outcomes and poorer access to health care compared
withthose without SMI. Individuals with CKD and concurrent SMl have
higher rates of mortality’”'*° and die an average of 13 years younger
than those without SMI"*®, There is also evidence that people with SMI
have more advanced CKD at the time of nephrology referral, and have
higher rates of emergency hospitalizations compared with those with
CKD without a diagnosis of SMI"*"38160,

People with SMI who progress to advanced stages of kidney dis-
ease might experience inequities in access to KRT. A Swedish cohort
study found that people with bipolar disorder and CKD (not on KRT)
had anincreased risk of disease progression yet a lower rate of KRT
initiation'. A retrospective cohort study of people with CKD attending
a tertiary renal unit in London, UK, found that people with SMI were
less than half as likely to receive a kidney transplant, and were also
less likely to receive peritoneal dialysis™®. People with SMI have also
been reported to be less likely to receive an evaluation appointment
for akidney transplant, despite evidence that people with SMI have
comparable post-transplantation outcomes to those without SMI*,
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Fig.2|Bidirectional pathways between SMI, kidney
disease and clinical outcomes. This conceptual
framework illustrates the bidirectional and interacting
pathways between severe mental illness (SMI) and
chronickidney disease (CKD), and their consequences
for clinical outcomes. Social determinants of health,
including poverty, deprivation and racism, forma
central contextual layer influencing both conditions.
SMlis associated with adverse health behaviours, such
asreduced physical activity, poor diet and nutrition,
and substance misuse, whichincrease the risk of
long-term health conditions, including hypertension
and diabetes, which are key contributors to CKD onset
and progression. Treatments for SMI, particularly
antipsychotics and mood stabilizers, might further

» Exercise and physical
activity

e Diet and nutrition

e Smoking

» Substance abuse

health behaviours Inflar

ory and

immune disorders

Long-term conditions
» Hypertension
e Diabetes

exacerbate metabolic and kidney risks. Shared

e Sleep disorders

biological mechanisms, including inflammatory and
immune dysregulation, canlink SMland CKD directly.
The convergence of these pathways contributes to
poorer clinical outcomes, including higher mortality,
greater hospitalization, increased unplanned care

| andhigher multimorbidity. Arrows indicate complex,

SMI + CKD

Clinical outcomes and events
« Higher mortality

« Greater hospitalization

e Higher unplanned care

o Higher multimorbidity

reciprocal relationships, emphasizing cumulative
disadvantage and reinforcing cycles of risk across the
lifecourse.

Another retrospective cohort study found that people with CKD with-
out a schizophrenia diagnosis were 1.7 times more likely to receive
dialysis treatment than those with a schizophrenia diagnosis™". For
those receiving haemodialysis, people with SMl are reported to have
more difficulty following dietary, fluid and medication treatment
requirements’s,

SMI management and recommendations

Qualitative research indicates that many people with CKD and SMI have
greater difficulty accessing quality kidney care owing to difficulties
with theirmood and mental state, cognitive impairments, and mistrust
of the health-care system'**'®>, The separation of mental and physi-
cal health care, understaffing and health-care provider stigma were
also described as barriers to effective kidney health care for people
with SMI. Research indicates that care should be tailored to meet the
specific needs of each person with CKD and SMI in order to support
adherence, reduce treatment burden, and optimize the management
of their concurrent physical and mental health conditions'®*'¢*, This
approachrequiresacare planthat considers the needs and preferences
of the patient as well as the supports available to them.

Research exploring inequalities in health-care access for people
with SMI consistently emphasizes the need for more integration of
mental and physical health care, with improved communication and
collaborative working across specialisms'®*. This integration s particu-
larly crucialin the context of high rates of multimorbidity'®. Effective
and safe treatment for people with CKD and SMI requires integrated
physicaland mental health care, whereby kidney teams are adequately
staffed with mental health professionals, and mental health services
are resourced to support the complex health needs of service users

with CKD™*>'®*, Close communication between kidney and mental
health-careservicesis crucial, particularly regarding the management
of psychotropic medication and to support self-management. People
with SMIand CKD should also be closely monitored for suicide risk and
have timely access to appropriate support when needed'*>'*,

Toprevent further widening of the inequalitiesin health-care provi-
sionfor peoplewith SMI, futureresearchshould nolongerexclude partic-
ipantsbased on having SMlalone'. Instead, inclusioninresearchshould
be determined by capacity to consent, with appropriately supported
and accessible recruitment and consent processes'’ (Box 1).

Mental health in children with CKD

Although a comprehensive review of mental health in children with
kidney disease is beyond the scope of this article, it isimportant, as
partofabiopsychosociallife course perspective, to recognize the psy-
chological impact of CKD in children, an under-researched patient
community. Paediatric CKD is associated with a considerable health
burden that includes poor mental health, behavioural problems and
developmental delay'®®. These adverse consequences not only affect
health and well-being during childhood but they can also remain risk
factors for future mental health conditionsin adulthood. Studies have
consistently highlighted poorer quality of life and increased risk of
depression and anxiety in children with CKD compared with their
healthy peers'®*"”", Mental health conditions are also associated with
poorer clinical outcomes and increased incidence of associated prob-
lems such as medication non-adherence'®, Tools such as the Paediatric
Quality of Life inventory”? or the Childhood Depression Inventory-2
(ref.173) have been used to identify those with mental health conditions
in clinical and research settings. Discrepancies in studies reporting

Nature Reviews Nephrology


http://www.nature.com/nrneph

Review article

theincidence of different conditions, such as depression and anxiety,
indicate the need forimproved mental health assessment approaches
for this patient group'*.

The transition to adult services is a well-recognized period of
instability with effects on health outcomes'>"*. Psychosocial factors,
including family cohesionand transition readiness, can be more signifi-
cant predictors of post-transition healthoutcomesthan disease-related
factors'”. Although tools such as Ready Steady Go, which s a transition
programme designed to help young people prepare for the move to
adult health-careservices, are widely used, evidence to inform health
and social care providers on how to best support mental health at the
time of transitionis scarce’®. This lack of information is compounded
by ageneral shortage of provision of mental health services for children
and young people”’. More research is needed to establish the most
appropriate interventions to support children with kidney disease
and their families, particularly at key points in the clinical pathway
such as dialysis initiation and transition to adult care. Nonetheless,
current evidence suggests that preventative mental health strategies
implemented early in the paediatric setting might help to maintain

well-being and reduce the risk of future mental health episodes'°.

Caregiver burdenin CKD

CKD rarely occurs inisolation — it is situated within social contexts,
where informal caregivers, such as unpaid family members, provide
a wide range of practical and emotional support. Caregiving for
individuals with CKD is often complex, including managing medi-
cal appointments, dialysis attendance, medication administration,
dietary restrictions and financial matters, as well as providing emo-
tional support. Given the demands of caregiving, many caregivers
experience chronic stress, reduced quality of life and poor mental
health'®. Caregiving is also associated with poorer physical health
outcomes, including dysregulated immune function'and increased
mortality risk’®>. A study of caregivers of patients receiving dialysis
conducted in 2024 found that approximately two in five caregivers
reported moderate-to-high caregiver burden'®*. Furthermore, poorer
mental health-related quality of life and greater symptom burdenin

peopletreated with dialysis were associated with greater levels of per-
ceived caregiver burden and lower mental health-related quality of
lifein caregivers'*.

Giventhebidirectional relationship between patient and caregiver
mental health', addressing the mental health needs of caregivers is
crucial not only for their own well-being but also for the quality of care
they provide. Several interventionsin caregivers of people with kidney
disease have been evaluated, including psychoeducation programmes,
family-centred approaches and psychological interventions™®. For
example,anRCT assessing enhanced psychosocial supportin caregivers
of people receiving palliative kidney care found short-term improve-
mentsincaregiver burden and anxiety inthose whoreceived theinter-
vention compared with controls who received standard care'. Given
the essential role caregivers have in the management of kidney disease,
moreresearchis needed to establish the most effective approaches to
supportthem, particularly for those from disadvantaged backgrounds.
Furthermore, in the paediatric setting, more work is needed to sup-
port caregivers dealing with the specific challenges of looking after a
childwithkidney disease, particularly as their role changes when their
childrentransition to adult kidney care services.

Fragmented psychosocial and mental health care

Broadly speaking, psychosocial care provision in people living with
kidney disease is insufficient, varied and fragmented***”'*®, with care
disjointed between primary, secondary and social care settings. One
example is the use of depression screening as part of routine kidney
care, which is often low, with varied clinical protocols adopted and
few systematic pathways available*”'®, A further example relates to
the prescription and monitoring of antidepressant medications, for
which, in the context of kidney disease, general practitioners are the
predominant prescribers'®’, although most data available are from
high-income countries. A longitudinal study of people receiving hae-
modialysis and antidepressants found evidence of low dosing, over-
prescription and poor drug selection, as well asinadequate follow-up
and review, highlighting suboptimal practices and low adherence to
national guidelines, at least in settings where they are established™°.

Box 1| Key policy and practice recommendations regarding care for people with

CKD and SMI

1. Kidney care should be tailored to meet the specific needs of each
person with severe mental illness (SMI), to support adherence,
reduce treatment burden, and optimize management of their
concurrent physical and mental health conditions. This approach
requires an agreed-upon care plan that considers each of the
needs and preferences of the patient as well as the supports
available to them. Continuity of care is also highly important.

2. Effective care for people with chronic kidney disease (CKD) and
SMI requires integrated physical and mental health care to enable
a coordinated ‘whole-person’ approach to care. Nephrology
departments should have comprehensive multidisciplinary
team-based care, including psychiatry, psychology, social work
and clinical nurse specialists. Frequent and timely communication
between kidney and mental health-care services is needed to
ensure effective and safe care, particularly when considering
changes in psychotropic medication.

3. People with CKD and SMI are at high risk of suicide and self-harm.
Therefore, it is vital to ensure access to timely assessment and
management of suicidality, safety planning, psychological therapy
and pharmacotherapy, where required.

4. Policies that specify which service — mental health service,
general practitioner or both — is responsible for monitoring and
managing the physical health of people with SMIs are urgently
needed.

5. Mental health services require additional resource allocation to
adequately support the complex physical health needs of their
service users.

6. Interventions are needed to reduce health-care provider stigma
and discrimination towards people with SMI. This change is
necessary to minimize the risk of diagnostic overshadowing and to
improve care for people with CKD and SMI.
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Non-pharmacological approaches are also characterized by varied
practice patterns given that psychosocial kidney care has generally low
provision, accessibility and reach*. Although workforce demands are
akey consideration, fragmented care ultimately defuses responsibility
and management, meaning that people potentially fall through the
interface between care settings. Nephrology has animportant coordi-
natingrole for collaborative mental health care, incorporating general
practitioners, local kidney psychosocial teams and general hospital
liaison psychiatry"*, Growing evidence highlights the cost-benefit
ofintegrating mental health care into treatment plans for people with
long-term conditions, particularly in primary care'” ' and cancer
services'”*'””, To date, examples of mental health pathways embedded
within kidney care are limited. A 2025 study from Canada reported a
pathway for mental health care for people receiving dialysis'*®. The
use of strategies to ensure person-centeredness, which allowed both
patients and health professionals to contribute to the development
process in meaningful and collaborative ways, was crucial to their
approach. Although suchintegrated collaborative approaches havereal
potentialin CKD, system and structural level issues across health-care
settings globally will likely create barriers forimplementation, includ-
ing initial health-care costs, access to psychosocial provision within
thekidney team orlocal hospital, and staff workloads. Indeed, in many
countries, the ratio of both nephrology and psychology workforce to
the general population is a key limitation to implementing adequate
CKD prevention and intervention programmes'®*°°, Despite these
limitations, prioritizing holistic care remains an urgent call to action,
especially the joining up of multisectoral action.

Conclusions

In conclusion, the intersection of kidney disease and mental health
is complex and bidirectional. Although we have focused on depres-
sion, anxiety and SMI, acknowledging the importance of various other
neuropsychiatric or neurological disorders (for example, cognitive
impairment, dementia and delirium) associated with CKD isimportant
given that these conditions can have a substantial impact on patient
outcomes, including mental health, and warrant greater focus in
future studies regarding their prevalence, aetiology and opportunity
forintervention.

People living with kidney disease are at increased risk of mental
health issues. Furthermore, pre-existing mental health conditions
increase the risk of developing kidney disease, exacerbating kidney
disease progression and leading to poorer outcomes. The negative
impact of depression and anxiety on morbidity and mortality in peo-
ple with kidney disease is substantial, highlighting the need for inte-
grated care strategies, including increased support for caregivers.
The need to achieve the ambition of psychological framing of health
experiences is pressing, particularly for those from vulnerable or
underserved populations, including people from lower socioeconomic
backgrounds or minority ethnic groups, and for those affected by
complex co-occurring conditions such as SMI, who face compounded
health inequalities. This framing calls for tailored interventions to
address both kidney disease and mental health needs alongside the
need for cross-sector working to develop and implement appropriate
prevention approaches across the life course.

Kidney care should be personalized, ensuring that treatment
plans support adherence, reduce burden and optimize overall man-
agement, with equity in relevance and access. Furthermore, there is
a clear need for more rigorous, high-quality RCTs to evaluate effec-
tive screening protocols and treatments for mental health issues in

peoplewith kidney disease, including studies of pharmacological and
non-pharmacological management approaches. More emphasis on
strategies to prevent mental illness in CKD is also needed. Although
research in this area is lacking, psychoeducation, peer-support,
self-management and exercise are potentially promising approaches,
particularly if implemented in key parts of the kidney care pathway
(for example, in the work-up to dialysis). RCTs of primary preven-
tion of mental illness in CKD are needed alongside treatment trials.
Involvement of patients and carers as partnersin the design of research
protocols and treatment pathways will help ensure alignment with
their needs and preferences and accelerate adoption of promising
approaches. Kidney and mental health care are generally fragmented,
eveninthe mostadvanced health-care settings such as those offering
universal access. Integrating mental health supportintoroutine kidney
care has the potential to improve patient outcomes, enhance quality
of life and ensure the provision of adequate person-centred health
services. Improving outcomes benefits patients, communities and
health systems by reducing the overall disease burden.

Published online: 28 January 2026
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