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Abstract: As the death and disability rate caused by it was very high all over the world, as well as individuals' families and
health system cost increase. Effective long-term rehabilitation management is essential to slow the disease, prevent complications,
avoid avoidable hospitalizations and maintain quality of life. This paper systematically studies the long-term rehabilitation
management strategy for patients who have got major chronic illness such as cardiovascular disease, Type-2 Diabetes, Chronic
Obstructive Pulmonary Disease, Chronic Kidney Disease, Hypertension and Musculoskeletal problem. This is about
investigating four things related to Framework of Rehabilitation management like making up Multi-disciplinary Care teams and
using technological Digital Health where you have remote care as well participating Patients, Comparison results from different
Structures of Rehabilitations when delivered at various types in Costs. Using the same comparability from published trial clinical
trials, we review and study health economic shows that multi-discipline tech supported rehab programs will lower re-admission
in hospital between 15% -42%, it’ll also improve quality of life additional times of 3.1 fold — 7.4 fold over the cost of the program
itself. Long term’s adherences’ main obstacle also is, and a few behaviors’ ones with evidence; Also can help clinical workers,
Health overseers and policymakers make out constant sickness recovery framework.

Keywords: Chronic Disease; Rehabilitation Management; Multidisciplinary Team; Patient Adherence; Digital Health; Cost-

effectiveness; Self-management.

1. Introduction

Chronic NCDs have become the number one public health
problem of the 21st century. According to the World Health
Organization, around 74 percent of all deaths worldwide can
be attributed to NCDs. Of these illnesses, cardiovascular
disease, cancer, chronic respiratory diseases, and diabetes
combined account for the vast majority [1]. Unlike acute
illnesses which have resolution after a treatment period,
chronic illnesses remain with the person throughout their
lifespan requiring lifelong medical monitoring, continual self-
management, and adjustments in rehabilitation to preserve
function and avert deadly complications. Population aging,
inactive lifestyle, change of diet and more overweight have
brought on the rise in chronic disease occurrence. This puts
extra burden to health care system which was made for
providing episodic acute-care.

Rehab in the sense of chronic disease extends way past the
fixing up physical stuff after some sudden thing. As for a
long-time rehabilitation management, it is an ongoing
structured  patient-centered therapy targeted toward
enhancing physical, social and psychological function over all
the years of the disease. Effective rehabilitation programs
combine exercise prescription, nutrition counseling,
psychosocial support, medication management, patient
education and regular clinical monitoring with coordinated
multi-disciplinary frames. [2] Structure rehab reduces number
of hospitals, reduce length time being sick, improve life
ratings for people on their own, and produce healthy
economic result. Even so, there is a large gap between what
has been shown to be best practice and what rehabilitation
care patients with chronic conditions actually get — especially
at primary care level and in low-/middle-income countries.

This is the paper about long time rehabilitation and its
management strategy of Chronic Diseases. Objective: 1.
Effective Structure for Multidisciplinary Team of

Rehabilitation,2.To see how Digital health technologies make
rehabilitation and monitoring patient easier,3.to summarize
everything that we have known about clinical result in a
structure rehab programme,4 evaluation to different forms of
rehab and which one more cost-effective. Paper Structure:
The paper has the following structure: Section 2 is about
disease burden, section 3 looks into multidisciplinary aspect,
section 4 at digital health technology, section 5 at clinical
result, section 6 with patient adherence strategy, section 7 in
costs effectiveness, section 8 concludes.

2. Chronic Disease Burden and
Rehabilitation Needs

The scale and intricacy of the world’s chronic illness
problem is huge. The main cause of death globally is still
cardiovascular disease at 17.9 million per year. Over 540
million adults worldwide suffer from Type 2 Diabetes, which
is expected to grow to 783 million by the year 2045 if nothing
changes (3). It's about 480million people suffering from
COPD, the airway always being restricted so it gets harder to
exercise and there are constant acutes making things worse.
Approximately 850 million suffer from chronic kidney
disease which has become a leading cause for Cardiovascular
diseases. Osteoarthritis, chronic back pain etc., which belong
to musculoskeletal problems, are also the top causes of
disability - adjusted life years(DALYs) among people above
50. The thing which is common between those 3 diseases is
structure rehabilitation might change the way disease
proceeds, improves function and drastically reduces
complication downstream burden:

Chronic illness patients often have many co-morbid
conditions, which makes recovery preparation quite difficult.
Person who has type 2diabetes maybe coping with high blood
pressure, diabetic nephropathy, peripheral neuropathy,
depression — every one needing its individual rehabilitation



and drugs burden. Polypharmacy: Defined as the use of five
or more drugs, it is common among chronically ill people
older than 65 and is independently linked with poor adherence
and harmful drug reactions and deterioration [4].
Rehabilitation management has got to be comprehensive -
recognizing that specific organ -level interventions just won't
do if your well-being depends on managing many interacting
conditions together. Given this multi - morbidity context, it is
clear that coordination and teamwork are the building blocks
for good chronic disease recovery.

3. Multidisciplinary Rehabilitation
Team: Structure and Roles

Multidisciplinary team (MDT) is the basic organization for

Table 1. Multidisciplina

the long-term rehabilitation management of patients with
chronic diseases. Single Discipline outpatient follow-up isn’t
quite the same as MDT - whilst they do use the
complementary abilities of all clinicians, therapists and allied
health professions together to make one comprehensive care
regime for their patient. The table 1 gives the basic
composition of a evidence based chronic disease
rehabilitation MDT showing different roles, their tasks and
assessment instrument and diseases for them. An Effective
MDT goes beyond just the variety of people on board, it has
strong communication structures, shared goal setting
procedures and a way to regularly look over other professions'
cases as well [5].

Rehabilitation Team composition, Role and Assess Tool.

Team Member

Core Responsibilities

Rehabilitation Physician Diagnosis, care-plan oversight

Key Assessment Tools Target Disease Areas

GMFCS, SF-36 All chronic disease categories

Physiotherapist Exercise prescription, mobility

6MWT, Berg Balance Scale CVD, COPD, Musculoskeletal

Clinical Dietitian Nutritional assessment, diet plan

MNA, BMI, HbAlc targets Diabetes, Obesity, Renal

Clinical Psychologist Mental health, adherence support

PHQ-9, GAD-7, AUDIT All, esp. mental-comorbidity

Pharmacist (Clinical) Medication reconciliation, education

MAR, Morisky Scale Polypharmacy patients

Care Coordinator / Nurse Care navigation, follow-up

EHR audit, patient log All chronic disease categories

Note: GMFCS = Gross Motor Function Classification System; 6MWT=Six-Minute Walk Test; MNA= Mini Nutritional
Assessment;, PHQ-9 = Patient Health Questionnaire -9; MAR = Medication Administration Record.

According to Table 1, the Rehabilitation Physicians
supplies general clinical guidance, makes out rehabilitation
goals based on diagnosis and then organizes other people:
And the exercise done by a physical therapist is different,
based on how bad things are, and special restrictions about
aerobic heart failure people — you don't want them to do too
much at once; also bone-fracture problems for osteoporosis.
The clinical dietitian is dealing with the nutritional
dimensions that are important for conditions like type-2
diabetes which can be directly affected by what they eat or
chronic kidney disease were dietary proteins are restricted. [6]
Clinical Psychologist: addressing mental health comorbidity
- depression/anxiety will probably happen to 2-3 times within
the chronic illness group and we'd use mi, CBT to help long-
term. Care coordinator is for make sure continuous care for
patient, which involves referrals follow up scheduling and
navigate patients through complex multi provider chronic

disease systems.

4. Digital Health Technologies in
Chronic Disease Rehabilitation

The digitalization of health techs has widened the reach,
consistency &  personalization of chronic disease
rehabilitations; it makes therapy intervention go past clinic
walls to get integrated into everyday life. Table 2 shows a
comparison between Five Typical digital health modalities in
terms of Interaction Mode, The Data that were captured and
also Evidence strength with some examples from the clinical
application perspective: The emergence of wearable sensor
technology, mobile health apps, telehealth platforms, Al
decision- support system and smart home device has rapidlly
changed the shape of how we do rehab.

Table 2. Digital health's mode on chronic illnesses getting better.

Technology Modality Data Captured Evidence Level Application Example
Wearable Sensors Continuous HR, SpO., Steps, Sleep Level Cardiac rehabilitation monitoring
mHealth Apps Interactive Symptom diary, Medication Level I Diabetes self-management
coaching
Telehealth Platforms Scheduled Video con Sl.llt’ ¢ Level COPD remote follow-up clinics
prescription
Al Decision Support Analytical Risk stratification, alerts Level I Hyperter{SK.)n qeatment
optimization
Smart Home Devices Ambient Activity, falls, BP, glucose Level III Elderly independent living support

Note: Evidence levels are according to the OCEBM level of evidence classification. Lvl 1- systematic reviews of RCT's, Lvl 2

— Rct’/ Obsr. Cohort, studies or LvI3 - Cas- Ctrl or Uncont:



As mentioned above in table 2 Wearables are certainly level condition-specific mHealth apps the most adhere more

I most evidenced based digital Modality giving continuous closely to their doctors’ orders, they walk more steps each day,
true information about ones body process including heartbeat and they think their own health is under better control [9]: But
rate and oxy gen levels, daily step count, time spent resting there are still big problems for older people and others who
for practitioner to see patients wellbeing when not under care don’t know how to use computers or have no place with an
as well as recognizing deterioration early. cardiac rehab Internet connection. Good rehab programs have to be like
wearables allow remote probing which makes it easier for putting digital stuff in bigger pictures with more device
people to join cardiac rehab programs as they increase practice, tech help, and other not-digital stuff where people
participation rates by around 30-40 percentage points when cannot do tech recovery kind of things.

compared against traditional brick-and-mortar centers solely ..
(geo/ time limit stops far too many who want/need from ever 5. Clinical Outcomes of Structured

going here [7]: With Telehealth platforms a person and their Rehabilitation Programmes
health care practitioner could pick a time / videocall chat on . o .
any prescription, go over some symptoms or supply extra help. ~With regard to structured rehabilitation programs in
No traveling. AI Clinical Decision-Support Systems analyze different major C}.II‘OIllC. diseases category haye been proven
longitudinal patient data streams for deterioration patterns, by RCT, systerpatlc reviews and r§g1§try stud1§s. Tablg 3: key
produce individual risk notifications, suggest adjustments in outcome metrics-hospital readmission; quality of life(SF-
care, and supplement medical judgment (not replace it) as per ~ 30);long term death risks; adhering to medication and
[8]: remaining on program for each of the main six categories of
Mobile Health app is especially important when it comes chronic illness. The rest are mixed togethe'r results from
to helping patients who aren't seeing their physician. A great ~ Cochrane Systematic Reviews & Meta-Analysis that tells you
chronic mHealth app has a symmetry, medication reminder, what is best' based on current underst.andmg of sickness
education info on screen, step count goal & feedback groups and different type of recovery actions.

dashboard encouraging behavior of rehab. People who used

Table 3. Clinical Outcomes of Structured Rehabilitation Programmes by Chronic Disease Catego

Disease Categor Readmission Im lgzgmen " Mortality Risk Medication f;’eltl::l‘t’;:ll:
gory Reduction (%) P Reduction (%)  Adherence (%) o

(SF-36) (%)

Cardiovascular Disease 342 +18.6 224 81.3 74.8

Type 2 Diabetes 28.7 +14.3 15.6 76.9 71.2

COPD 41.5 +21.8 19.3 72.4 68.6

Chronic Kidney 22.1 +11.7 12.8 68.7 63.4
Disease

Hypertension 19.4 +9.5 10.2 79.2 77.3

Musculoskeletal 15.3 +23.4 8.6 65.1 69.7

Disorders

Note: QoL reported as the mean change in SF-36 Physical Component Score at baseline and 12 months follow-up. And there
were also fewer readmisssions/deaths than standard care: The data is a combination of estimate systematic reviews, metanalysis

From table three we can see that Pulmonary rehab COPD
has the greatest relative reduction in hospital re-admissions at 6. Patient Adherence and Long-term
41.5% because there are many acute exacerbations and Se]f-Management
supervised exercise training has a significant effect on
respiratory muscle strength, dyspnea and recovering from an 6.1. Factors Affecting Rehabilitation
exacerbation. Cardiac rehab can reduce readmit/mortal by Adherence
34.2%,22.4%---so there’s always kind of an effect like this
cropping up in studies on how rehabilitative medicine just
works in general( and leads to guidelines much like those
from EUCARD- CVD and AHA): Type 2 Diabetes self-help
programs make great changes in the glycemic status and heart
factors, also in patients' ability last for many years. Cost-
efficient hypertension care packages that is scalable can be
seen from the fact highlighted by the cost effective packages
in table 4:

Long term compliance with rehab programs is the biggest
implementation hurdle in managing a chronic disease.
Comprehensive rehabilitation programs prove to be
beneficial to the extent that people actually do as they have
been told: go for follow up appointments, exercise regularly,
eat right, and monitor themselves. In terms of the whole
population's stickiness to long-term diseases' medication, it is
usually around 50 -80% after six months and keeps falling
afterwards. The stickiness to living healthier is even worse [4].
We’re the patients, we're the providers and it's all coming
back to one adherence again. Patient - level: Health Literacy,
Self - Efficacy, Depression, Pain, Burden of Treatment
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Provider-level: The quality of educating patients and how new kind of adherence supporting tool. Push Notifications

much you involve with decisions regarding goals. The when it is customary day time routines personalized goal
System-level factors are Appointment access, Transport, progress visuals gamification features like achievement
Finances, Quality of Care Coordination. awards and social connectivity for sharing success along with

family member or peer has proved to be moderately but

6.2. Behavioural Intervention Strategies consistently good regarding short to mid-term follow through

Evidenced-Based Behavioural Strategies on how to help of physical activity as well as drug sticking. The challenge
improve and maintain the rehabilitation of patients with long- now is maintaining them after 6-12 months when novelty
term illness is based off behavior theory such as Health belief wears off and people need fresh content [9]. Digital
model, self-determination model, Trantstheoretical Model. +Regular Humans has more stickiness than Digital Only or
The MI — Join-Person interview process which creates/ Humans Only over the long term for quarters of calling back
increase internal desires has proven beneficial among many up and yearly one-to-one discussions then groups.

other chronically ill groups of people. This can also be . e
observed through various meta-analysis that suggest 7. Cost-Effectiveness of Rehabilitation

improvement with exercise regime/discipline and taking De]ivery Models

prescribed medicine compared to just teaching [6]. The ) ) ) )

structured patient self-management education program such ~ From th? cconomic rationale point of view: Invest money
as CDSMP teaches patients on how to solve problems, plan in chronicle dlsease. rehablhtatl.op. The reason is;
actions and monitor by themselves about their health situation Downstream saved hospital, less ed visit and slow down more
which enables them get some confidence or self—efficacy to €Xpensive gomphcate and.stlll work In tgl?le .4 we present the
be independent continuously. Similarly goes for peer support cost effectl.veness of 5 different rehabilitation programmes
as the person suffering from very well controlled illness expressed in terms of annual programme costs per person,
acting like a guiding figure or role model for newly diagnosed hospitalised days saved, QALY’s gained, ICER’s and overall
and badly handled patients which also provides better social cost saving ratio. The estimates in the health economics
modeling then professional can provide. [10] model came from a decision analyses published in other peer

Nudge architecture inside the mHealth app has become a reviewed health- economics journal.

Table 4. Cost-Effectiveness Analysis of Chronic Disease Rehabilitation Programme Types

Program Type Annual Cost per Hospitalisation Days QALY ICER Sg‘?is;
g yp Patient (USD) NPAZ | Gained (USD/QALY) Rati og
Structured Cardiac 1,840 47 0.38 4,842 1:3.7
Rehab
Diabetes Self- 680 27 0.24 2,833 1:5.2
Management
Pulmonary .
Rehabilitation 2,150 > 043 000 .
Hypertension Care 420 1.9 0.18 2,333 1:6.8
Package
Digital-Only Remote 310 14 0.14 2,214 1:7.4
Rehab

Note: QALY= Quality-Adjusted Life Year; ICER = Incremental Cost- Effectiveness Ratio (lower is better) Cost saving ratios
are estimated total healthcare costs saved per USD of rehabilitation program. Cost numbers have all been converted to 2023USD
equivalents.

As we can see from table 4 Digital Only Remote
Rehabilitation Programmes show the best cost saving ratio 8. Conclusion
(1:7.4) as technological delivery is cheaper. Though QALY's
of Digital only rehab (0.14) were less than that from structed
F2F programmes, maybe HFs including low -cost digital self-
management w/ few hi- intense sessions would suit moderate-
to-severe patients best. Pulmonary rehabilitation has the
largest cost ($2,150/patient/yr) yet also saves the most
hospitalization days (5.8). The latter is a consequence of the
number and costs of COPD acute exacerbations avoided (1).
Hypertension care packages are for $420 annually per patient;
it’s 2nd highest in terms of best cost saving, has good
scalability and many preventable complications. The summed
up economic info says that rehab expenses should be viewed
like savings and not simply another element within the wider
chronic disease healthcare system.

In regards of the papers it gives a thorough look towards
long term recovery for dealing with chronic illnesses. The
different aspects consist on multiple groups, uses of Digital
Health Technology, Medical Outcome Proofs, Patient sticking
to strategy and Health Economy Putting it all together with
Tables 1 — 4 shows us that the structured multi-disciplinary
rehab programs really are bringing about consistently good,
economically advantageous results for the big chronic
diseases. Reduction of hospital reads 15-42%; Improvement
in Quality of Life Scores are Significant; Reduction of Long-
term Mortality Risk is 8-22% depending on the reduction,
program strength. And then rehabilitation expenses that lead
to savings by averted other downs cost that’s between three
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and one through seven and four times.

Digital health tech will be a critical enabler for the
scalability of personalized rehab outside the clinic and into
our every day. It’s an extension of my MDTs: The wearable
sensor, telehealth app, m health app Al decision support tool
can bring some unique value. if combined in a good way, they
could make up for the loop of continuous care and
personalization among tradition episodic model. Stay's with
Patient loyalty as the top barrier for implementation requiring
motivations interviews and self-care instruction along with
peer support & digital nudge framework causes for sustained
action It’s a mix of online involvement approaches plus more
often (more regular) connections by persons which had the
most data:

Longitudinal studies over 2 yrs looking at the outcome for
rehab; Comparative effectiveness: Digital v high feasibility vs
facility model for real: Socio-economical strata around d
digital (hybrid/facility) mode of carer implementation science
whole health systems enable/enable or facilitate mHealth
program fidelity in the messy real world? More people right
now are living with something that won’t go away, so slipping
solid recovery supervision into how health care groups plan
is probably the biggest way to decrease suffering and keep
bodies doing their job, as well as getting health care places
ready for more issues like this.
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