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Abstract

Background: Chronic diseases such as diabetes, heart failure, and chronic kidney disease are leading
causes of morbidity and mortality worldwide. Fragmented, siloed care pathways contribute to poor
adherence, frequent hospital readmissions, and reduced quality of life. Integrated care models
involving nurses, pharmacists, and nutritionists have emerged as promising approaches to address
these challenges.

Objective: To synthesize evidence on the impact of multidisciplinary care involving nurses,
pharmacists, and nutritionists in optimizing chronic disease management, with a focus on adherence,
readmissions, and quality of life outcomes.

Methods: A narrative review of literature published from 2018 to 2025 was conducted using PubMed
Central, Google Scholar, and institutional repositories. Priority was given to randomized controlled
trials, systematic reviews, and consensus guidelines. Outcomes of interest included HbA 1¢ reduction,
blood pressure control, hospitalization rates, and quality-of-life measures. Quantitative results were
extracted, summarized in tables and figures, and a network diagram illustrated team interactions.
Results: Nurse-led interventions reduced hospital readmissions in heart failure (25.5% — 5.6%) and
improved glycemic control in diabetes (HbAlc 7.92% — 6.94%, P < 0.01). Pharmacist-led
programmes lowered hospital admissions (0.78 — 0.54, P <0.001), improved medication adherence,
and decreased systolic blood pressure by ~6.8 mmHg. Nutritionist-delivered medical nutrition therapy
reduced HbAlc by up to 2.0% in type 2 diabetes and slowed CKD progression, while also addressing
dietary-related risk factors for heart failure readmissions. Integrated multidisciplinary models
demonstrated enhanced patient satisfaction, improved self-management behaviors, and overall cost
savings.

Conclusions: Integrated care uniting nurses, pharmacists, and nutritionists significantly improves
clinical outcomes, reduces readmissions, and enhances quality of life in patients with chronic diseases.
Broader implementation requires addressing policy barriers, workforce training, reimbursement
challenges, and equity in access.
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1. Introduction

Non-communicable diseases are responsible for the majority of deaths worldwide. Diabetes mellitus
affects an estimated 537 million adults, heart failure prevalence is rising with population ageing, and
CKD affects about 10 % of the global population [1]. These conditions share risk factors such as
hypertension, obesity and sedentary lifestyles, and patients often live with more than one chronic
disease. Uncoordinated care leads to polypharmacy, conflicting advice and poor adherence. Hospital
readmissions are common: HF alone has reported 30-day readmission rates of ~25 % [2] and
readmissions account for substantial healthcare costs. Integrated, multidisciplinary care has been
proposed to address fragmentation. The COVID-19 pandemic further highlighted the need for
coordinated chronic disease management using virtual and community-based resources.

This review focuses on integrated models that involve nurses, pharmacists and nutritionists/dietitians.
These professionals provide complementary expertise—nurses offer patient education and chronic
disease self-management support, pharmacists optimize medication regimens and adherence, and
nutritionists help patients implement dietary modifications. Using evidence from randomized
controlled trials (RCTs), meta-analyses and observational studies, we examine how such team-based
interventions improve adherence, reduce hospital readmissions and enhance quality of life.

2. Methods

2.1. Literature search

PubMed Central, Google Scholar and institutional repositories were searched for peer-reviewed
publications from 2018-2025. Search terms included combinations of integrated care,
multidisciplinary, nurse-led, pharmacist intervention, nutritionist, dietitian, diabetes, heart failure,
chronic kidney disease, readmission, and quality of life. Priority was given to randomized trials,
systematic reviews and guidelines. Only English-language articles with accessible full text were
included. Additional evidence from consensus reports and practice guidelines was incorporated to
describe best practices.

2.2. Data extraction and synthesis

Key information (study design, population, intervention, outcomes) was extracted. Quantitative
results—including changes in HbAlc, blood pressure, hospitalization rates and quality-of-life
scores—were summarised in text and visualised using bar charts. A network diagram illustrates
interactions among team members in integrated care. Evidence was synthesised narratively, and
differences in study design and quality were noted.

3. Role of Nurses in Integrated Chronic Disease Care

3.1 Heart failure

Heart failure is characterised by high readmission rates and diminished health-related quality of life
(HRQoL). Nurses play a pivotal role in chronic disease self-management (CDSM) interventions. An
umbrella review of 60 studies on nurse-led CDSM programmes for heart failure with reduced ejection
fraction found moderate-to-high certainty evidence that nurse-led interventions reduce hospital
readmissions and improve HRQoL [3]. Programmes typically include education on symptom
monitoring, medication adherence, sodium restriction, fluid management and early reporting of
decompensation. Telephone follow-up and home visits further improve self-efficacy. Mortality
benefits remain inconsistent, but improved adherence and quality of life justify nurse-led CDSM as
core to HF management.

Quality-improvement (QI) initiatives also demonstrate the impact of nurse coordination. At
Heart Hospital in Doha, a multidisciplinary team—including physicians, specialist nurses, dietitians,
pharmacists and therapists—implemented a heart failure clinic that provided early follow-up
appointments, teleconsultations and patient education. The 30-day readmission rate fell from 25.5 %
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in 2019 to 5.6 % in 2021 [2]. Patient-centred care plans and nurse education sessions were credited
with sustained reductions [4]. Figure 1 summarises the reduction in HF readmissions before and after
the multidisciplinary initiative.
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3.2. Chronic kidney disease

CKD management requires monitoring of blood pressure, dietary sodium, potassium and phosphate,
and adherence to renoprotective medications. A 2025 systematic review and meta-analysis of
nurse-led care for CKD found that such interventions improve symptoms and several quality-of-life
domains (sleep quality, energy/fatigue, depression) but showed no significant impact on physical
functioning [5]. Nurse-led programmes reduced hospitalization rates and improved medication
adherence [6]. Telephone follow-up and social support were common components; the authors
recommended integrating nurse-led interventions into CKD care pathways to promote patient-centred
care [7].

3.3. Diabetes

For diabetes, nurses often function as case managers and certified diabetes educators. A Diabetes
Management Shared Care Clinic (DMSCC) trial combined specialist consultations with follow-up by
nurses and primary-care providers. Over 12 months, mean HbAlc declined from 7.92 = 1.95 % to
6.94 = 1.41 % (P < 0.01) and the proportion of patients achieving HbAlc <7 % rose from 42.74 % to
69.35 % [8]. Self-management behaviours such as physical activity, glucose monitoring and
medication adherence improved significantly [9]. Figure 2 illustrates the HbAlc improvement
observed in this programme.
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3.4. Mechanisms

Nurses enhance chronic disease outcomes through patient education, motivational interviewing,
regular monitoring and prompt escalation of care. They often serve as the primary contact for patients
after discharge, reinforcing medication schedules, diet and lifestyle changes. Their holistic approach
addresses psychosocial barriers and ensures that care plans are tailored to each patient’s
circumstances. In integrated clinics, nurses coordinate communication between specialists and
primary care providers, thereby reducing fragmentation.

4. Role of Pharmacists

4.1. Medication management and adherence

Pharmacists contribute to chronic disease management by conducting medication reviews, identifying
drug—drug interactions and titrating therapies. A 2024 meta-analysis of pharmacist interventions in
CKD reported that interventions reduced mean hospital admissions (0.54 vs. 0.78) [10] and improved
immunosuppressant adherence among transplant recipients and other medication adherence measures
[11]. A meta-analysis of randomized controlled trials found that pharmacist interventions lowered
systolic blood pressure by approximately 6.82 mmHg relative to controls [12]. Figure 3 summarises
these outcomes.
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In heart failure, integration of a clinical pharmacist into a patient-centred medical home halved the
number of hospitalizations over 10 months (63 pre-intervention vs. 30 post-intervention) [13].
Pharmacists counselled patients on medication adherence, optimised dosing of diuretics, ACE
inhibitors and beta-blockers, and monitored for adverse drug reactions. Their involvement prevented
medication errors and reinforced adherence, contributing to reduced readmissions.

4.2. Chronic kidney disease

Pharmacists are essential in managing complex regimens for CKD, including renin-angiotensin
system blockers, mineral bone disease agents and immunosuppressants in transplant recipients.
Meta-analyses show that pharmacist-led interventions improved medication adherence and reduced
hospitalizations [10][11]. Blood pressure control is particularly important because hypertension
accelerates CKD progression. Pharmacists’ counseling and titration of antihypertensives contribute
to the 6.82 mmHg reduction in systolic blood pressure observed across trials [12].

4.3. Diabetes

Pharmacist-led programmes for diabetes include medication therapy management, patient education
and telehealth. In the DMSCC study, pharmacists collaborated with nurses and physicians to adjust
medications based on glucose readings and renal function. Scoping reviews of interventions to reduce
type 2 diabetes readmissions emphasise a multidisciplinary approach that includes pharmacy-driven
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inpatient diabetes education and post-discharge medication reconciliation [14]. Such programmes
decrease both 30- and 365-day readmission rates [15][16].

4.4. Mechanisms

Pharmacists improve outcomes by ensuring appropriate medication selection, dosing and monitoring.
They identify interactions, adjust regimens for renal or hepatic function, counsel on side effects and
simplify complex schedules to improve adherence. Frequent contact through clinic visits or
telepharmacy provides opportunities to reinforce lifestyle recommendations and coordinate with
physicians and nurses.

5. Role of Nutritionists and Dietitians

5.1. Heart failure

Nutritional management is central to HF care because fluid overload, malnutrition and cachexia
worsen prognosis. A case study of three HF patients illustrated how individualized nutrition
counseling—focusing on regular meals, balanced macronutrients and sodium reduction—improved
patients’ Nutritional Quotient (NQ) scores and corrected caloric and protein intake [17]. The Heart
Failure Society of America (HFSA) consensus statement emphasises that weight loss and sodium
restriction should be balanced against the risk of malnutrition and that interventions should be tailored
to comorbidities such as diabetes and hypertension [17]. Although data on long-term outcomes are
limited, analyses of readmissions show that dietary noncompliance contributes to ~17 % of 30-day
HF readmissions. A machine-learning analysis estimated that culinary medicine education could
prevent 93 HF readmissions and save US $3.9 million over four years [18]. Diet-based approaches
therefore offer cost-effective tertiary prevention.

5.2. Chronic kidney disease

Medical nutrition therapy (MNT) is recommended for all individuals with CKD [19]. MNT includes
a comprehensive assessment, diagnosis of nutrition problems, individualized intervention and
monitoring to promote lifestyle modifications that slow or prevent CKD progression [1]. It can
mitigate comorbid conditions such as type 2 diabetes, obesity, hypertension and hyperlipidemia [20].
Yet most patients never receive nutrition therapy before dialysis initiation [21]. Barriers include lack
of provider awareness, limited insurance coverage, and insufficient renal dietitians [22]. Integrating
dietitians into CKD clinics and raising awareness of Medicare coverage can improve access. Clinical
practice guidelines recommend protein restriction and management of electrolyte balance under
dietitian supervision, and MNT should be delivered alongside pharmacologic and nursing
interventions.

5.3. Diabetes

Strong evidence supports MNT provided by registered dietitian nutritionists (RDNs) for lowering
glycaemic levels. A consensus report by the American Diabetes Association summarised trials in
which MNT reduced HbAlc by up to 2.0 % in type 2 diabetes and 1.9 % in type 1 diabetes at 3—
6 months [23]. Lifestyle interventions modelled on the Diabetes Prevention Program produced
sustained reductions in the incidence of type 2 diabetes and cardiovascular events [24]. The report
emphasises that MNT should be individualized and integrated with physical activity and medication
adjustments [25]. Figure 4 illustrates the maximum HbA 1¢ reductions achievable with MNT.
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5.4. Mechanisms

Dietitians translate nutrition science into practical meal plans, taking into account cultural preferences,
economic constraints and comorbidities. They educate patients on carbohydrate counting, sodium and
potassium management, fluid restriction, weight management and appropriate protein intake. In
integrated clinics, dietitians collaborate with nurses and pharmacists to adjust meal plans based on
medication regimens (e.g., insulin timing, phosphorus binders) and to monitor for nutritional
deficiencies or weight loss. Telehealth and community teaching kitchens (culinary medicine) can
extend reach and provide hands-on skills. The cross-sectional survey of CKD patients and providers
highlighted the need for better referral mechanisms and awareness of MNT benefits [22].

6. Integrated Care Models

6.1. Person-centred integrated clinics

A randomised controlled trial at the Heart—Nephrology—Diabetes (HND) centre compared integrated
person-centred care delivered by cardiologists, nephrologists, endocrinologists, specialist nurses and
a dietitian with conventional care. The integrated group showed a trend towards fewer heart failure
hospitalisations (hazard ratio 0.53) and improved health-related quality-of-life measures such as role
physical and social function scores [26]. Patients reported better self-rated health and satisfaction [26].
Though major adverse renal and cardiovascular events were similar between groups, the authors
concluded that integrated care holds promise for multimorbid patients and warrants further trials [27].

6.2. Diabetes shared care and multidisciplinary readmission programmes

The Diabetes Management Shared Care Clinic described earlier exemplifies integrated chronic care,
combining specialized check-ups with primary-care follow-up, nurse education and pharmacist
oversight. A scoping review of interventions to reduce type 2 diabetes readmissions found that
successful programmes were multidisciplinary, beginning at the index hospital admission and
extending post-discharge [14]. Patients assigned to specialized multidisciplinary diabetes
programmes had significantly lower 30- and 365-day readmission rates [15]. Another study within
the review reported that a pharmacy-driven inpatient diabetes education program reduced 30-day
readmissions [16].

6.3. Network of care

Figure 5 depicts an integrated care network showing how patients with diabetes, heart failure and
CKD connect with different healthcare professionals. Nurses, pharmacists, dietitians, physicians and
care coordinators are represented as nodes, with arrows indicating flows of information and
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responsibility. The diagram illustrates that each team member interacts directly with patients and
shares information with other professionals to optimise care.

Integrated Care Network for Chronic Disease Management

6.4. Benefits of integrated care

Evidence across conditions suggests that integrated care improves adherence, reduces readmissions
and enhances quality of life. In the HND trial, integrated care improved role physical and social
function scores and self-rated health [26]. The Doha QI programme dramatically reduced HF
readmissions and emphasised patient education and early follow-up [2][4]. In CKD, nurse-led and
pharmacist interventions improved medication adherence and reduced hospitalizations [6][10]. For
diabetes, MNT and nurse-led shared care significantly lowered HbAlIc and improved
self-management [8][9][23]. These improvements translate into better quality of life and potential
healthcare cost savings.

6.5. Summary of key quantitative outcomes

Table.1 summarizes selected interventions discussed in this review alongside their quantitative
outcomes and statistical significance. To maintain readability, only keywords, percentages and
p-values are presented; detailed explanations appear in the text.

Intervention Quantitative outcomes and changes P-value/statistical

(Pre — Post or group difference) significance & citations
Diabetes Management HbAIc decreased from 7.92+1.95% P <0.01 for HbAlc reduction

Shared Care Clinic to 6.94 + 1.41 %, proportion and compliance improvement
(DMSCCO) achieving HbAlc <7 % increased [8][9]

from  42.74% to  69.35%;

self-management behaviours

improved

Heart Hospital QI | 30-day heart-failure readmission rate =P <0.001[2][4]
(multidisciplinary HF declined from 25.5 % (2019) to 5.6 %
clinic) (2021)
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Pharmacist
interventions
meta-analysis)

(CKD

Integrated care HND
trial

Pharmacist integration

in heart failure
(Advocate Trinity)
Medical nutrition

therapy (MNT) for

Mean hospital admissions decreased
(0.78 — 0.54); immunosuppressant
adherence improved; overall
medication adherence improved

Hazard ratio for heart-failure
hospitalisations 0.53 (integrated vs.
usual care); improved role physical
and social function scores; better
self-rated health

Number of hospitalizations decreased
from 63 to 30 over 10 months (~50 %
reduction)

HbAlc reduction up to 2.0% in
type 2 diabetes and 1.9 % in type 1

P <0.001 for reduction in
admissions; P =0.0071 for
immunosuppressant adherence;
P <0.001 for overall adherence
[10][11]

Trend toward reduced
hospitalisations; no statistically
significant difference reported
[26][27]

P-value not reported; evidence

from observational
quality-improvement  project
[13]

Not applicable; values reflect
mean reductions across trials

diabetes diabetes after 3—6 months [23]

7. Implementation Considerations and Challenges

7.1. Coordination and communication

Integrated care requires clear delineation of roles and communication pathways. Care coordinators
play a vital role in scheduling follow-ups, ensuring that information flows between specialists and
primary care providers, and that patients understand their care plans. Digital health records and
telemonitoring can support timely communication. Standardised protocols for referral to dietitians
and pharmacists ensure consistent access.

7.2. Education and workforce

Expanding integrated care models depends on training a workforce skilled in collaborative chronic
disease management. Nurses require advanced training in disease-specific education and motivational
interviewing. Pharmacists need chronic disease management credentials and authority to modify
medication regimens. Dietitians should receive training in culinary medicine and counselling for
multi-morbid patients. Interprofessional education programs can promote mutual understanding and
respect.

7.3. Policy and reimbursement

Financial barriers limit access to integrated care. In the United States, Medicare covers MNT for CKD
stages G3—G5 and diabetes, but many providers and patients are unaware [28]. Reimbursement rates
for dietitian services may be low, discouraging referrals. Value-based care models and bundled
payments that reward reductions in readmissions could incentivize integration. Policy efforts should
also support telehealth reimbursement and pharmacist provider status.

7.4. Equity and patient engagement

Patients most vulnerable to poor outcomes—those with limited socioeconomic resources,
comorbidities or limited health literacy—are often least likely to access services [29]. Integrated
programs must address social determinants of health, provide culturally appropriate education, and
reduce transportation or time barriers (e.g., through telehealth). Shared decision-making and
empowerment are core to patient engagement.

8. Future Directions

Further research should investigate which combinations of interventions yield the greatest benefit for
specific patient subgroups. Pragmatic trials of integrated care in diverse settings and health systems
are needed. Implementation science should explore strategies to scale successful models while
maintaining fidelity and equity. Digital health tools, including remote monitoring, telenutrition and
mobile apps, hold promise for reaching underserved populations but require rigorous evaluation.
Finally, cost-effectiveness analyses will support sustainable funding models.
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9. Conclusion

Optimising chronic disease management requires moving beyond siloed care to integrated,
person-centred models. Evidence from trials, meta-analyses and QI initiatives demonstrates that
nurses, pharmacists and nutritionists play complementary roles in improving adherence, reducing
hospital readmissions and enhancing quality of life for patients with diabetes, heart failure and CKD.
Nurses provide education and self-management support; pharmacists optimise medication therapy
and adherence; and dietitians deliver individualized nutrition interventions that can reduce HbAlc
and mitigate comorbidities. When these professionals work collaboratively—supported by care
coordinators and digital tools—patients experience better outcomes and healthcare systems realise
cost savings. Policy changes, workforce development and patient-centred approaches are essential to
realise the full potential of integrated chronic disease management.
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