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Geriatric Care in India:
Integrating Science, Sensitivity, and Systems

The evofving landscape of periatric medicing in India calls for approaches that are hoth scientifically rigorous
aned sensitive to the lived realities of alder adults. This issue of the Indian Jowrmal of Geriatrie Medicine brings
inrether a diverse collection of articles that veflect these priovitics, spanning functional health, chvonic disease
management, preventive strategies, emerging biological insights, and clinical challenges.

The opening study provides a comparative analysis of functional ability among older women living in old age
homes in Northeast India, highlighring how social context and environment shape independence in later life.

Chronic disease munagement is explarved throngh the cfinical dilemma of whether prolonged Tvpe 2 diaberes
mellitus can be controlled with oral hypoelheaemic agents alone.

A dedicated review on Comprehensive Gerviatrie Assessment (CGA) firther emphasizes the imporiance of
multidimensional evalnation in tailaring care to the individual needs of the elderiv

Preventive and supportive strategies find expression in the article on multisensory integration for fall prevention,
wihich expands our undersianding of rehabifitation bevond traditional balance training, and in the svsiemaftic
review on nature therapy, which reaffivms the healing potential of natural environments.,

The review an eman microbiome variations and dyvshiosis in the aged Indian papulation introduces an exciting
Sfrontier in geriatric science, with implications fow nutrition, immunity, and healthy ageing,

Respiratory health—aone of the most pressing challenges in clinical geriatrics—is addressed through practical
insights imto the management of respiratory diseases in alder adults.

The issue concludes with instructive case reports that underscore the complexity of geviatric practice: an
enigmatic fever of unknown arigin, nephrotic syndrome due to focal segmental glomeruloselerosts, and a rare
newrological complication of chikungunva fever. Each vase exemplifies the dicenostic vigilance reguired when
caring for the elderly.

Toeether, these contributions offer a broad vet cohesive picture of the challenses and opporiunitios within
geriamric medicine, They reinforce the need for a holistic, multidisciplinary, and context-specific approach to
elder care in India—an approach that addresses nor only disease, but also function, prevention, and quality of

life.
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Comparative Analysis of Functional Ability among
Older Women Living in Two Old Age Homes of
Northeast India: A Cross-Sectional Study

Rajkumar Powdel!

Absiract

Objective: To compare the functional ability of older women residing in two old age homes in Northeast
India through measurements of physical functioning, cognitive sratus, and mental well-being using
standardized performance-based assessmenis.

Design: A cross-sectional comparative observational study was conducted.

Methads: Seveniv-elght older women residents from two (nstitutions were assessed: 46 from Apnaghar
Old Age Home, Agartala (Tripura) and 32 from fma Leimarel Women Welfare Association, Imphal (Manipur).
Funetional capactiy was measured using the Shorr Physical Performance Batcery (SPPB). grip strength
was assessed with Camry EHI01 Dynamameter, cognition was evaluated through Mini-Cog™, and
psvehological well-being was determined wsing the WHO-5 Well-being Index. Datg normality was determined
throwgh Shapivo-Wilk tests and appropriate parametric (independent t-tests) or non-parameiric (Mann-
Whitney ) statistical analyses. Demographic characteristics, social support patterns, and institutional
activity participation were exanined,

Results: Despite impraved sociodemographic status being abserved in Imphal residents, imcluding higher
literaey rates (15.21% vs 9.32%), greater voluntary admissions (76.08% vs 64.29%), and increased
Samily visitation (56.51% vs 42.86%), superior functional outcomes were demonsirated by Agartala
residents across all measures. Significantly better pervformance was exhibited by Agartala participants
compared to Imphal counmterparts in physical function (SPPB: 82170917 vs. 7.625£1.032, p=0.0006,
Cohen’s d = 0.611), cognitive function (Mini-Cog™: 3. 230+(0.874 vy, 2.875340.937, p=0.037, Cohen'’s
d=0.400). psychological well-being (WHO-5: 67 91 +10.98 vs. 61431176, p=0.013. Cohen’s d=0.367),
and handgrip strength (139984 891 vs. [2.765+]1.947 kg, p=0.004, Cohen’s d=1.640).

Conclusion: The findings demonstrated that highly structured and challenging activities predicred betrer
maintenance of functional capaciries than passive social support, emphasizing the critical importance of
comprehensive physical, mental, and psyehological stimulation programs in instinitional care settings for
preserving independence and averall well-being among older women.

Keywords: older women, old-age homes, functional capacities, phvsical performance, cognitive function,
psyehological well-heing, norvtheast India

INTRODUCTION guality of life among older individuals.! Age has diminished mobility,
balance, and muscle mamtenance, with increased nisk for falls and
activities of daily living loss. *At the same time; executive functions
such as memory, speed of processing, and executive fanction have
"Dapartment of Yoga, Manipur University, Canchipur, imphal, Manipur, India been found to show patterns of impairment that impact information

Progressive decline in physical, mental, and psychosoctal
functioning has been linked to age, with significant implications for
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processing, multitnsking, and decision-making ability ™
Psychologically. ageing has been associated with heightened
anxiely, depression, and loneliness, impacting emolional state and
self-concept*

The international demopraphic transition Lo an apeing
population poses humongous challenges to health systems and
socinl protection structures, "Itis projected that by 2030, individuals
over 60 years will constitute 16.67% of the enlire world population.
India has béen estimated 1o have 13.1% of its population ageimg as
of 20317 This demographic change has been recognized as important
in Indin’s conventional support systeny, the Northeast, where
socioeconomic changes have been remodelling conventional
support structures,

In the past, India's conventional joint family structure effectively
looked after and supported older people.® However, urbanization,
migration, and economic change have been observed to destabilize
soch arrangements, leaving older individuals—espeaially women—
exposed to limited family care availability.’ [t is on this basis that
elider people have been drven into nstitutional vare because of
ceonomic insecurily, abandonment, social isolation, and
widowhood, "

Whereas instilutionglization has been determined to meet basic
needs, physically weak, mentally meapacitated, and psychologically
disturbed older persons have been found 1o be most in peed of
mstitutionalization." These conditions have subseguently been
preceded by progressive disability and dependency on activities of
datly living,

Older people living in old age homes are most vulnerable o
physical. mental, and psychological deteriormtion due 1o physical
inactivity, social isolation, and the psyvchological effects of family
disconnection.® Of these residents, females are more suscepiible
to functional impairment using health problems becaose of hormonal
imbalance afier menopause, such as more susceptibility fowards
osteoporosis, cardiovascular disense, depression, and anxiety, =4

Regular evaluation of physieal, mental, and cognitive function
has been highlighted as important in tracking decline in overall
functional capacity and in targeted intervention 1o promote the
health and independence of the elderly. ™ Few comparative studies
of the ageing population’s functional ability across various
institutions have been made, cspecially in Northeast Tndia,

OBJECTIVES

. T assess the Ineracy level. voluntary admissions, and family

visits and to determine théir impact on the well-being of the

Testdents.

T assess the functional ability of older female residents in two

old age homes from two north-eastern states of India.

1. The impact of institutional activities on physical, cognitive, and
pavchological health outcomes was confirmed, and correlations
between structured activity participation and improved
functioning were determined,

-
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METHODS
Study Design and Setting

A cross-sectional observational comparative study was
conducted in two old-age homes in Northeast India: Apnaghar Old
Agre Home in Agartala, Tripura, and Tma Leinvare] Women Wil fare
Association in Imphal, Manipur, Data were gathered from October
26, 2024, o Devember 15, 2024, The rescarch protocol was designed
Lo adhere (o the Declaration of Helsinki guidelines and was approved
by the Manipur University institutional ethics committee (Ethics
approval number: MUEC2024/653),

Participants

The study sample consisied of T8 older women participants
invited on pre-designed criteria from two old-age homes in Northenst
India.

Inclusion Criteria: Women participants aged above 60 years
and who could stand and walk independently were included,
Participants must be willing 1o undergo all the test procedures and
have the mental capacity Lo give informed consent.

Exclusion Criteria: Bedridden or walking stick users were
excluded ;
Subjects having acute illness on the day of evaluation. severe vision
impairment to participate in tests, severe hearing impanment to
perform the test, and severe cognilive impairment to give informed
consent were also excluded.

Sample Distribution

Agartala Group: 46 subjects from Apnaghar 01d Age Home,
Tripura

Imphal Group: 32 subjects from Ima Leimarel Women Welfare
Association, Manipur

Total Sample: 78 participants (4 dropped from a pool o 82)

Assessment Instruments and Materials

Physieal Assessment Tools: A Camry EHI01 Hand Dynamometer
calibrated was used to measune grip strength (Huang e of, 20225, A
d-meter walkway was measured and marked 10 use for gait speed
testing, An adjustable chadr of height 43-43 cm was used for chair
sland testing, Measuring lape and digital stopwatches were used
in timed measuring and distance accuracy.

Assessment Forms: Pre-designed standardized data collection
forms and demographic questionnaires were developed and
distributed.

Data Collection Protocol

Data were determined per standard procedure within eight weeks
over Lhree phuses:

Phase 1 - Recruttment and Consent: Institutional approval wos
received, participant eligibility was tested, and informed consent
procedures were conducted.
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Phase 2 - Physical Tests: Morning sessions were used to
conduct SPPB, grip sirength was measured m afiernoon sessions,
and sufficient rest breaks were taken between lests,

Phase 3 - Cognitive and Psychological Tests: Mini-Cog™ was
completed under individual testing and WHO-5 under supervised
self-report,

Assessment Procedures

Short Physical Perlormance Battery (SPPB): Three
consecutive tasks were performed in a large, well-1it room with non-
slippery floors. Balanee was measured by testing participants’ ability
tor stand for 10 seconds in three more challenging standing positions
(side-by-side stand, semi-tandem stand, tandern stand). Gait velocity
was assessed using Hmed 4-meter walks done in duplicate. Chair
stand testing consisted of five successive chair stands done without
arm support. Each component was groded usmg a 0-d-point scale to
allow for total scores ranging from 0-12 points.

Hand Grip Strength Test: Subjects were seated in regular
armechairs during testing with the Camey EH 0T Digital Dynamomeler:
The elbow was in 90-degree flexion, and the wrist was in a neutral
position. The dynamometer handle was adjusted based on hand
size. Three maximal voluntary contractions were performed with 30
seconds rest between the tests, The result obtained in the third test
was uscd asa measure,

Mini-Mental Cognitive Test (Mini-Cog™): Testing was done
i guiet, well-lit rooms in three steps; word registration of three
randomly selected words read to repeat, clock drawing for patients
to draw the face of a clock with all numbers and handsat 1 1: 10, and
delayed word recall of the three words after clock drawing. Each
wirrd recalled eamed one point, and two points were given for
accurate clock drawing, with scores totalling (-5 points.

WHO-5 Well-Being Index: Emotional well-being over the past
two weeks was assessed by means of five posiuvely warded

FParticipant Demographics and Socfal Context (Table 1)

guestions { Heun ¢f af, 2001 ). Self-rating was done on a H-point
Likert scale (0, “At no time”; 5, "All of the time™), The individual
items were summed and multiplied by 4 to get final scores hetween
O-100 points.

Statistical Analysis

Statistical analvsis wis conducted using SPES software version
26,0, The statistical analysis process involved normality tests by
Shapiro-Wilk tests, calculation of descriptive statistics, independent
samples {-tests for normally distributed dats, Mann-Whitney U Lests
for normally distributed data, and caleulation of effect size by
Cohen'’s d for continuous data. Statistical significance was
determined at p < (L0535 with 95% confidence intervals.

RESULTS
Normality Testing Results

Shapiro-Wilk normality testing showed that SPPB and WHO-3
seores were normally distributed (p=0.035) and, therefore, suitable
for parametric analysis, Mini-Cog™ and prip strength messurements
were non-normally distributed (p<00.05) and, therelore, suitable for
non-parnmelric analysis,

The distribution pattern o the SPPB score revealed that 50% of
Imiphal residents had a score of 7 { poor physical function) compared
with only 15.21% of Agartala residents, Higher percentages of
Agartala residents had scores of eight or more (84, 73%) compared
with Imphal residents (50%),

Assessment of cognitive function revealed that the residents in
Iniphal had a larger proportion of 2 on Mini-Cog™ (28, 13%) than
the residents in Agartala (10.86%), indicating that the residents in
lphal were more prone W cognitive impaitment. Psychologieal well-
being distribution revealed that larger proportions of the residents
in lmphal had lower scores inrange 44-60 {53.13%) than the residents
inAgartala (43.470%),

Table 1. Demographic Characteristics of Study Parficipants

Variable Agartala (n=46) Imphal (n=32) Statistical Test p-valua
Age (years) 7037 £ 5.83 BY.B5 612 Independent t-test 0.705
Educational level Fisher's exacl lest 0.031°
Litarate 7 (15.21%) 3 (9.52%:)
iterate 39{3-4.?3%] 29 {90.48%)

Marital Status . Chi-square 0.043"
Single 4 (B.69%) 3 (9.38%)

Divorced 28 (60.86%) 15 (47.62%)

Widowed 14 (30.43%) 14 (38.10%)

Nature of admission ' Chi-square 0.047"
Valuntary 35 (76.08%) 20 (64.28%)

Forced by children 7 (15.21%) B (23.81%)

Placed by relativesiothers 4 (8.69%) 4 (12.50%)

Family visitors Chi-squara 0.o2a*
1-2 visilars 24 (52.17%) 11 (33.33%) '

2.3 visitors 2 (4.34%) 3 (9.52%)

MNo visltors 20 (43.47%) 168 (56.25%)

*Statistically significant al p < 0.05
42 IJGC | May-Aug 2025 | Vol 14, No. 2
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Institutional Environment Characteristics (Table 2)

Table 2. Institutional Environment Characteristics

Characteristics Agartala (Apnaghar Old Age Home) Imphal (Ima Leimarel
Waomen Welfare Assoclation)

Physical Activity Programs

Yoga sessions Weekly (Professional Instructor) MNeone

Group exercise Daily (Staff-led) Occasional (Self-organized)

Gardening activities Thrice weskly Weeakly

Cognitive Stimulation Programs

Reading circles Weekly Nane

Memory games Twice monthly Mone

Skills: training Maonthby Nons

Social Engagement Activities _

Cultural events Monithly Quartarly

Grotp pujasiprayers Daily Waikly

Community interactions Bi-weekly honthly

Healthcare Services

Regular health sheck-ups Manthiy Quartery

Mental health support Avallable (visiting counselor) Mot available

Physjatherapy Avallable (visiting therapist) Mot available

Functional Status Assessmaent

Table 3. Detailed Statistical Analysis of Functional Assessment Scores

Parameter Agartala (n=48) Imphal (n=32) Statistical Test p-value Effect Size _
SPPB Score B217 £ 0917 7.625 ¢ 1.032 Indepandant t-test 0.006* Cohen’s d = 0.611
WHO-5 Score E£7.91 £ 10.98 61.43£11.76 Independent t-tesl 0013 Cohen's d = 0667
Mini-Cog™ Score 3.24 (2.0-5.0) 2.88 (2.0-5.0) Mann=Whitney LJ 0.o0a7* r=0.235

Grip Strength (kg) 14.00 (11.2-17.8) 12.77 (10.1-18:5) Mann-Whitney U 0.004° r=0327
*Statistically significant at p < 0.05

The residents of Agariala exhibited a significantly higher level of physical functioning across all the scales. The residents of Agartala
had larger mean SPPB scores (8.217 £ 0.917) than the residents of Imphal (7.625 £ 1.032) with a maedium effect size registered
[Cohen's d = 0.671, p= 0.00G). Higher grip strength was also found in residents of Agariala (13.998 £ 1.891 kg) compared to residents
of Imphal [(12.765 £ 1.947 kg) with a medium-to-large effect size found (Cohen's d = 0.640, p = 0.004).

Functional Assessment Performance Distribution (Table 4)

DISCUSSION

The detutled study conducted a complete comparaiive evaluation

Table 4, Functional Assessment Performance Distribution of

Participants

Parameter Agartala (n = 46} Imphal (n=32) of funetional ability among elder women in two old-age homes in
SPPB Score Northeast India. Apnaghar Old Age Home, Agartaly, reflected betier
7 7 (15:21%) 16 (50.00%) performance on all aspeets of functionality than Ima Leimare! Women
8 28 (60.86%) 12 (37.50%) Welfare Association, lmphal, though with comparable demographic
?U ?2:;‘145,3241;} ? Egj’g&} prafiles among the groups.

1" 2 (4,34%) 0 {0%) Key Findings and Statistical Significance

Mini-Cog™ Score Tight adherence to normality testing and appropriate statistical
2 5 (10.86%) 9 (28.13%) analysis was followead, increasing the validity of findings with small-
3 33 (71,74%) 18 (56.25%) to-medium {Cohen's d = (L4010 for Mini-Cog™) to medimm-to-large
; 8 ﬁ%‘gﬁg&} 5 gﬂ}g{m E.f'fe:.:i sizes {L':nh_en's d = H_.ﬁ-l[] for grip strength). Statistical
WHO-5 Well-Being Score 51gn|ﬁ|:31_1|:e of dl_ff'erenu:es in S.PPI-'! scores was ul.'u:nvered by
44-60 20 (43.47%) 17 (53.13%) parametric analysis (p=L006) with medium effect size (Cohen’s
BA-BD 19 {41.30%) 13 (40.63%) d=0L611), indicating chinically significant superior lower extremity
84-100 7 (15.21%) 2 (6.25%) functioning in Agariala’s residents,

GO | May-Aug 2025 | Vol 14, No. 2
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Physical Performance Outcomes

In most instances, physical function among residents of both
msttutions was foond to be in the moderate functional category,
with greater functioning among Agarala residents, Mean SPPR
scores of #.22 among Agartala residents and 7,63 among Tmphal
residents confirmed that both institutions had minimum capagity
for mobility but had grades of impairment of function,

The differential physical functioning within institutions wis
explained by structured physical activity interventions conducted
in Agartala, such as daily woga sessions and staff-led group exercises,
which were not routinely offered in Imphal, '

Cognitive Function Assessment

Cognitive performance scores revenled the broad differential
impact of institutional setlings on cognitive maintenance. Although
education was controlled, Agartala residents exhibited significantly
better cognitive functioning (Mini-Cog™: 3.24) than Imphal
tesidents (2.88). The explanation was for copnitive stimulation
activities such as ongoing reading elubs, mental games, and skill
training in Agariala but not abways available in Imphal."”

Psychological Well-being Cutcomes

A marked difference in psvehological well-being scores wias seen
between centres, with better emotional status found in Agartala
residents { WHO-3: 67.91 ) than in residents of Trophal (61.43). Thisis
noted even though resident populations in bath locations had poor
social circumstances, such as restricted family contact and
diminished natural support systems,

Enhanced psychological outcomes among individuals in
Agrartala were attributed to extensive social contact activities such
as regular group prayers, monthly cultural events, and community
contacts every two weeks, '

Influence of Institutional Environmennt

Facility-to-facility variation in functional performance was
accounted for, most notably by activity programming and
mstitutional environment variation, Despite scemingly more
auspicious demographic conditions in lmphal, such as greater
proportions of residents with children and shorter stay lengths,
these were inadequule 1o generate enhanced functional perlormance
relative to Agartals residents, whose higher performance in every
functional arca was apparent.

This paradoxical finding underscored the significance of
programmatic imtervention in residential care settings in establishing
functional rajectories among older women. The multimodal activity
program instituted at the Agartala Centre, with professionally guided
yoEa sessions; systematic cognitive stmulation, and heterogeneous
social engagement activities, triggered a multidimensional
enrichment environment fostering physical, cognitive, and
pavehelogical functioning,

Limitations of a Study

Some limitations and constraints were identified in this research.
The cross-sectional design excluded cansal inference from functional
status and institutional environments. Longitudinal designs with

44

follow-up neross time, assessing change in function as it develops,
would offer more compelling evidence for institutional programming
effects on maintenapce or decline of function.

The temale restriction confined generalizability to mixed-sex or
male settings. Functiongl decline pamterns and gender-divergent
inlervention responses may exist, necessitaling comparative gender-
group research to establish prevailing care models.

CONCLUSIONS

The evidence supports statistical evidence that active
involvement in the form of activity programming is superior to
passive social support in the preservation of functional capacity
among institutionalized older women, Despite higher
sociodemographic status in Tophal, Agartala residents continued
i outperform other city residents in all functional domains, as
outlined, to underscore the key role of comprehensive activity
planning in institutions” care setiings.
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Can Prolonged Type 2 Diabetes Mellitus in Older
Persons be Controlled by OHA Alone ?

Greeshma SRY, KP Poulose?, Jithin VP2

Abstract

Background: The present study was conducted to assess the duration of the disease, tope of treatment
and associated comorhidities in patients above 60 with Tipe 2 DM.

Muterials and methods: The study was conducted in the Department of Medicine, SUT hospitad, Patiom
fTrivandrum). The data was  colfected from patienis attending onr Owr Parient cfinic ar SUT Hospitad,
FPattam,

Results: Out of a totel study population of 105 with age =60vws with Type 2 Diabetes mellinus (DM for
mare than 20-40 vears duration, only 51 were on insulin (49%) and 34 on Oral hvpaglheemic agents
(OHA) (31%). 3 owt of the 103 patients did not have any co-morbidities. Study population incloded 53
metfes and 32 females. Our study revealed that Clronie Kidney Disease (CKD) was significantly associared
with patients who were on insulin treatment (p value of .006)

Conclusion: In Tvpe 2 DM patients, with vegidur follow wp, blood glucose leved can be brought wnder

good controd with proper oral lvpoglveaemic agents alone.

Keywords: Insulin, OHA. Diaberes mellitus, Chronic kidnev disease

INTRODUCTION

Diabetes 15 a chronic clinical syndrome characterized by
hyperglycaemia due to abselute or relative deficiency of insulin, or
both, which leads over time {o serious damage to the heart, blood
vessels, eyes, kidneys and nerves.'

In the past 3 decades the prevalence of type 2 diabetes has risen
dramatically in countries ofall income levels.

About 800 million people worldwide have diabetes, the majority
living in low=and middle-income countries, and 1.5 million deaths
are directly atiributed to diabetes each year.

In India, an estimated 212 million people above the age of 15
years are suffering from diabetes (tvpe 2} and nearly 25 million are
prediabetics. More than 50% of people are unaware of their diabetic
status (especially hypoglycemia in prolonged diabetes) which leads
to serious complications if not detected and treated early.

It 15 estimated that 1356, million people aged 65-99 yrs are [iving

'Residen!, Depariment of medicine, SUT Hospital, Patlom, Trvandrurm,
*Principal Consultant and Head of Department of Medicing, SUT Hospital. Pattom,
Trivandtum

fecturar Daparimant of Physéalogy, SUT Madical coliepa, Trivandmim
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with Diabetes mellitus world wide, which accounts for 20% of people
at that age group. According to the Longitudinal Survey of [ndis,
the prevalence of Type 2 DM in people above 60 years 15 34.75% in
India. Several sociodemographic factors can influence HbALC level
such as age. economy, education, disease awareness and adherence
tor treatment.?

Miabetes mellitus can be controlled with lifestyle modifications
and various oral hypoglveemic agents such as biguanides,
sulfonyiureas, DPP 4 inhibitors, ghtazones, SGLT-2 mhibstors and
alpba plucosidase inhibitors and alternatively insulin, Diet
modification and regular exercise are also important parts of
freatment.

METHODOLOGY
Study Population

Study population included patients with history of Type 2
diabetes for more than 20 vears duration (20-40vrs) who attended
our OPD at SUT Hospital, Pattom, Trivandrom, The age of the
patients ranges from 60 to 85 vrs. We categorized them into patients
on insulin and on OHA. Data regarding other comorhidities were
also collacted and comparisons were done (whether they wers on
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OHA or Insulin). Tables & bar diagrams were made for better data
analysis, Differences in comorbidities were assessed by chi- square
test o verity the significance between patients on OHA and insulin,
Many patients on insulin were also receiving OHAs. All the patienis
with complications were seen by respective specialty departmenis
and treated with their concurrence;

Diabetes in patients was defined a5 one taking medication for
diabetes (treated diabetes), or having o tasting plasma glucose (FPG)
of 126 mg/dl or more. or an HbALC of 5% or more (untreated
diabetes),

RESULTS

{Tahle 1,23 and figure 1)

Table | shows the treatment modality followed for glycemic
contral among the study population of 103 patients. Study
population ineluded 53 males and 52 females. 54 patients were on
oral hypoglveemie agents and 51 were on insulin therapy.

Table 2 and Figure | shows the prevalence of comarbidities in
these patients and the mode of treatment,

Table 3 shows 77% patients with CKD were taking insulin and
only 23% were on OHA. This difference was statisticallv significant
(0.0086),

In patients with other eomorbidities there were no statistically
significant difference in treatment between Insulin and OHA,

DISCUSSION

There's o general impression that people with more than

Table 1: Treatment

Treatment {Total Patients: 105)
OHA 54 (51%)
INSULEN 51 (49%)

Table 2: Comorbidities & treatment modality

Total  Insuin  OHA P Significant
patients value  [Not

significant
Dyslipidemia 85 43 42 0.393 NS

CKD 18 14 4 0.006 8

CAD 58 21 a7 D188 NS
Neuropathy 56 30 26 0233 NS
0.089 NS

Hypertension 81 43 38
PAD T 5 2
CAD-Coronary Arfery Disease, PAD-Peripheral Artery Discase

Table 3. Relation between duration of DM and comorbidities
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Figure 1@ Presents the pereentage of patients with comorbidities
and treatment

10-15vrs duration of diabetes may require insulin and our study is
focused mainly to verify this assumption.

Outaftotal study population of 105 with DM for more than 20 to
40 vears, only 51 were on insulin (4949%), Three patients did not have
any comorbidities, This study found that only Chronie Kidney
disease patients were significantly associated with diabetes treatment
with insulin {p value of (06).

There were no significant association between dyslipidemia,
coronary artery disease, periphernl neurapathy or hvpertension with
the mode of treatment or the duration of the disease, 85 out of 105
have dyslipidemia (81%), 18 out of 105 have chronie kidney disease
{17%), 5% out of 105 have coronary artery disease (35%), 56 out of
105 have peripheral neuropathy (53%), 81 out of 105 have
hypertension { 77%) and 7 out of 103 have peripheral arterial disease
(7%). Comorbidities were seen more in patients with prolonged
diabetes: the more the duration the more is their presence { Table 3),

Out of 85 with Dvslipidemia 43 were on insulin (5 1%), Out of 18
with Chronic kidney disease 14 were on insulin (78%), Out of 58
with Coronary artery disease 21 were on insulin (36%), Out of 36
with neurepathy 30 were on insulin (54%), Out of 81 with
hypertension 43 were on insulin (53%) and Out of 7 with peripheral
artery disease 5 were oninsulin(72%) (Table-2, Figure-1)

All patients with CKD and oGFR oF less than 35 were on insilin
therapy.? Dose of OHAs were reduced aceording 1o the GFR value
and amonyg DPP=4 inhibitors only linagliptin was used in Chronice
kidney disease patients? Indications for starting insulin therapy

g‘

Duration Mo.of Hypertension Neuropathy Chronic Dys lipidemia Peripheral
of DM (years) patients ; Artery Disease KidneyDisease artery disease
20-25 46 i B4% 24 52% 28 61% 6 13% 39 B5% 1 2%
28-30 25 18 72% 12 48% 12 48% 4 18% 19 78% 3 12%
31-35 19 15 T9% 11 58% 9 4T7% 4 21% 15  T8% i 11%
36-40 15 10 67 % g B0% g B0 4 2T% 12 BO% 1 7%
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are poorly defined in guidelines and sull subject to individual
Judgement based on a wide range of opinion.* Aggressive weight
loss stirategies together with the new glucose-lowering drugs which
do not cause hypoglveemia nor weight gam should limit the number
of patients with type 2 diabetes needing insulin,

CONCLUSION

1t s a misconception that all patients with comorbidities need
insulin treatment. In a good percentage of patients, with regular
follow up, with oral hypoglycemic agenis alone, diabetes mellitus
can be brought under good contral without insulin.

In Chronic kidnev disease patients, oral hypoglycemic agents
should be given with at most care to avoid hypoglveemia,

Table 2 presents comorhidities & wreatment modality followed,
Statistically significant difference was seen only in patients with
Chronie kidney disease who were on insulin as compared to OHA
(P value .006),

WGC | May-Aug 2025 | Val 14, No. 2
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Figure | presents the percentage of patients with comarbidities
and treatment.

Table 3 shows the relation between duration of DM and
comorbidities. The prevalence of comorbidities like Hypertension,
Coronary artery disease and CKD are imore seen in patients with
longer duration of Diabetes mellitus as expected.
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Comprehensive Geriatric Assessment (CGA)

Abstract

Chinmoy Kumar Muilyl

CGA is effective in (a) reducing maortality and improving independence for the older people admitted o
hospital us an emergency compared fo those receiving usnal medival carve, (b) Reducing hospital admission
and readmission, if CGA is practiced in cammunity settings, (¢} Reducing impact af frailtv, by early
identification of areas for improvenen and appropriate intferventions and (d) Reversing the progression

af frailty, through individualized care planning.

Keywards: Comprehensive geriatric assessment, frailty scale, Beers eriteria, independent mental capacity

advocate, comprhensive primary healthcare

INTRODUCTION

The eoncept of Comprehensive Geriatric Assessment (CGA) is
neither new norany rocket science. 1tis the very essence of Geriatric
Medicine and is there since the very inception of this specialty,
Only the concept has evolved over time and the mode of its delivery
is changing as regards to whom, when, where and how this could
be implemented. '

A most elderly patients are at the centre of a complex milica of
physical, psyvchological, funetional, sociveconomic and
environmental problems, their proper assessment should be holistie
and multi-dimensional and this should be carried out by a team of
trained professionals called Multi-diseiplinary Team or MDT, The
MIT should consist of doctor, norse, physiotherapist, occupational
therapist, speech and language therapist, psychologist, pharmacist,
social worker, family members and it necessary, some other
specialists, e.g, neurologist, psychiatrist ete4?

The concept of MDT assessment and its regular practice is
there in the hospital inpatient settings for the hospitalized frail elderly
patients in most developed countries Tor decades; bul the domain
has now expanded to hospital oulpatient settings, duay centers, GP
surgery, specially sel community clinic und even at the patient’s
own home,

Though the concepl of CGA originaled from the UK in 1945,
it’s firm scientific hase was established through several randomized
controlled trials {RCTs) and meta-analysis in 1980 and | 9%0s and

'Chinmay Kumar Maity, Presidant Elect Ganatric Socisty of India, Sr. Consultant,
Physician & Geralrcian — AMRI, Meadica Superspaciality Hospital, Kolkala, West
Bengal
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CGA s m full practice singe the beginming of this century.®"
Countries across the globe including India are adopting this practice
with necessary modilfications according to thear own economic and
sociogultural needs. Developed countries like the UK and other
Eurapean countries with well-developed healthcare systems took a
“Top-down™ approach [rom tertiary hospitals to primary care tor
mmplementing CGA. However, in [ndia with a developing healtheare
system and a relatively more organized primary healtheare set-up,
the govermment has taken o “Bottom-up™ approach from primary
care 1o tertiary care seftings for the implementation of CGAL

Thowugh CGA 1s designed for frail elderly patients. this can be
very much applicable and beneficial for vounger patients with
complex multi-dimensional problems, e.g. voung stroke patient with
significant newro-deficits.

DEFINITION

CGA isaprocess of care related o the health and well being of
a [rail elderly comprising of:
1) A multi-dimensiona] holistic assessment;

a) General multi-dimensional assessment (physical/
pavchological / functional / socicecanomic / environmental/
medication review),

b Special assessment for specific presentations like — Instability
& falls / Bone health / Incontinence / Depression / Delirium
& dementia / Mental capacity issues / Weight loss &
nutritional issues [ End of life care issues,

2) Formulation ofa problem list.
3 Realistic Goal Setting.
4 Personalized Care and Support planning.
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31 Appropriaie interventions.
6] Regular review with necessary modifications.

Proper implementation of CGA s passible only through the active
and coordinated actions of a dedicated muli-disciplinary team
(MDT). CGA 15 also known as COAA (Comprehensive Older Age
Assessment) or GEMT (Geriatric Evaluation Management and
Treatment). ™

EFFECTIVENESS OF CGA - Available evidence shows that
CGA is effective in ™
1) Reducing mortality and improving independence for the older

people admitted 1o hospital as an emergeney compared 1o those

receiving wsoal medical cane.

21 Reducing hospital admission and readmission, ifCGA is practiced
in community seitings,

31 Redueing impact of franley, by early identification of arcas for
improvement and appropriate interventions.

41 Reversing the progression of frailty, through individualized care
planning.

WHO DOES CGA? — the co-ordination of CGA can be done by
any member of the health and social eare team, especially by someone
whom the patient and their tamily trust and with whom they can
have open and sensitive discussions, 5o, the coordingtor ol CGA
may be anyone of the followings:

1) The Geriatrician in charge of the patient.
2} The General Practitioner (GI*),
3) The Nurse.

WHEN IS CGA DONE? - CGA should be considered appropriste
in circumstances reflecting the presence of frailty syndrome in that
mdividual, These circumstances may be identified —

Figure 1. The fieure demonstratey the processes of CGA
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1) At home, when the GP or community team comes (o know abaout
an incident which implies frailty in the concerned individual,

21 At the GP sorgery, when an older person presents 1o their GP
with one or more obvious frailty syndromes, ¢.g. falls, confusion,
incontinence ec,

31 At hospital. when an elderly person has been discharged from
hospital afier presenting with a frailty syndrome, e.g. instability,
falls, delirium ek,

&) CGA as a part of process of proactive preventive care, may be
applied 1o the target population for the identification of frailty
through risk steatification by using standardized tools, ¢
Eleetronie Frailty Index (EF1 )

WHERE IS CGA DONE? - CGA can be performed inany of the
following places — Patient’s home, GP surgery, Special Clinic set up,
Dray Cave center, hospital outpatient department (OPD) and hospital
inpatient {11).

FRAILTY - iz a common Geratric syndrome which literally means
— the condition of being weak and delicate.

Definition - Frailly s o gerioiric syndrome resulling from age-
refated cumulative declines across multiple physiologic sysiems,
with impaired homeostatic reserve and o reduced capacity ol the
organism 1o withstand sivess, thus increasing vulnerability 1o
adverse health ovtcomes including lalls, hospitalization,
institutionalization and mortahiy,

The commonly used Frailty Scales are as follows:
LINDAFRIED/JOHNS HOPKINS FRAILTY SCALE (2001)
Those who meet at least three of the following five eriteria are
delined as frail and those not matching any of the five criteria are
detined as robust ( non-fral.
I} Unintended weight loss (>4.5 kg in the past yvear)
2) Weakness (grip strength dyvnamometry — weakest 20% by gender
and BMI).
3) Slow gait speed (4 metre wallang test — slowest 20% by gender
and height).
4) Low physical activity (<383 keal/week in male and <270 keal/
week in female).
5) Self-reported exhaunstion (unusually low energy level / weak /
tired most of the time).
ROCKWOOD FRAILTY SCALE (2005)
Ascmi-quantitative ool used to estimare an individual’s degree
of frailty ona scale of 1-9.
{(Very fit / Well / Managing well / Vulnerable / Mildly frail /
Moderately frail / Severely frail / Very severely frail / Termimally ill).
»  Score 1 - very fit.
» Score 9 —terminally il
« Seore 25— is considered (rail.

SHARE-FRAILTY INDEX (2010)

Tt consists of five domains of frailty phenotype: Fatgoe | Loss
of appetite / Grip strength / Functional difficultics / Physical activity.
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«  Score () - Non-frail / robust / strat.
*  Score (1-2)= Pre-fail,
+ Seore (3-5)—Frail,

ELECTRONIC FRAILTY INDEX (EFT) (20116}

EFlisa population risk siratification tool, nota clinical diagnostic
tool, which was developed and validaied in England using GP data,

It uses rourinely collected primary care dataexisting m electroniv
health records and a "comulative deficit” model o measure frailty on
the basis of the accamulation of a range of defivits.

As individuals mnieract with GP practices, their records
secumulate a list of read codes and community preseriptions,

EFI uses o subset of these read codes to interpret any number
up do 36 potential deficits, which comprises of some signs and
sympioms, disease states, disability or abnormal laboratory values,
The number of deficits that an individual is considered to have, is
then divided by the total (36) o produce a score.

This seore can be caleulated for an mdividual, or for o whole GP
practice population,

ELECTRONIC FRAILTY INDEX (EFI) = Frailty Score,

Example — IRan individual has 9 deficits from a total of 36, the
frailty index / score is (4/36)=0.25.

Scores of 00.20 and above are considered as approachmg frailty,

O the basis of the *Frailty Score” calewlated from EFI, a person
can be categorised in o one ol the following 4 groups:

MAKING CGA WORK — the key processes supporting proper
and effective implementation of CGA are—

11 Development of o multi-disciplinary team ( MDT) - comprising
of doctor, nurse, therapists, psyvchologmst. phannacist, dieneian,
social worker and specinlists,

2) Clear identification of a joint core level of competence for
assessment.

3) Development of a clear referral pathway lor specialist’s
assesEmenl

41 Single patient-held documentation,

5) Information sharing system,

6) Regular MDT review mectings to enhance team working,

71 Sorting out necessary funding allocation,

8) CGA is time-consuming — 2o, needs adequate tune allocation.

GENERAL MULTI-DIMENSIONAL ASSESSMENT
PHYSICALASSESSMENT - for carrying out all standard clinical

exammations on older people, we may have to allow some general

eonsiderations and modifications as follows:

1) Frail elderly may find clinical examination challenging or tiring —
s0, it may have o be deferred or completed in multiple sessions,

2} Frail patients with poor mobility, skeletal deformity or advancing
organ failure will need modified posture and suppori during
examinations.

3) Assessment of non-concordant patients has 1o be carmed oul in
the best interest of the patient using provision of menial capacity
legislation.

4) Gross hearing and visual testing are necessary o find out any
sensory loss.

5) Examination of feet and footwear sre crucial for patients with
gait and balance problem.

Arihiitle
preess

Asrind frifton

PRk Hm and ramour

Linnary incordmenoe

Firure 2. Electronie frafly tndex

The store delermines whather a person is considard:
+  Fit {& score below 0, 12)
Mildly frafl {012 to (24)
Moderatuly frial (022 10 D38) o
+ Sevaraly frinl (0,38 and above)
Thig can be caloulsled for an indwidual or for 8 whole GP practice population.

‘i elght luss and prorads

Autieeieh frdl et delidendy

Dtk Ity Mabibyirnnaler problsme

Raguremant forcara
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@) Crait and balance assessment by critical observation, Timed Lip
and Gio { TUG ) test or formal balance scoring using Berg Balance
Scale,

71 Lying and standing BP measurement 15 essential for patients
with dizziness and falls,

&) Gencral gross assessment of cognition and mood, functional
ability, joint pain or deformity may guide further detailed formal
tiesting,

9) Weight monitoring and nutritional assessment including
observation for oral health is useful.

10} Per rectal, genital and breast examimations may be necessary to
complete the assessment.

PSYCHOLOGICAL ASSESSMENT - as mental health
problem is very commmon in the elderly, it is vital to assess their
mood and cognition for a complete CGAL
1) Depression (5-10%) and suicidal thowghts are common in older

peaple, especially in older male and those with social isolation,

bereavement, chronie painful illness, disability, drug or aleohol
use and previous suicidal attempts,
2) Some simple screcning questions may help:
4. Do you ofien feel down, hopeless or lonely recently?
b, Have you lost interest or pleasure in doing things?

¢ Do you ever sit and cry lor ne reason?

3} Formal detailed assessment of depression may be necessary
using tools like Genatrie Depression Seale.
4 Cognitive dysfunction is also common in the elderly and a simple

screcning question may unfold the underlying issue, e.g.-

i Hus the person been more forgetful i the last 12 months 1o
the extent it has affected their daily life? E.g. difficulty using
phone, using money, driving, managing shopping lists or
mangging their medication,

3} The rate of decline is vital to distinguish delirium from dementia.
&) Commonly used formal assessment tools for cognition are:

a. GP-CUog Test,

b. Hodkinson's Abbrevialed Mental Test Score (AMTS ),

<. Folstemn's Mind Mental State Examination { MMSE).

d. Montreal Cognitive Assessment,

FUNCTIONALASSESSMENT — covers a wide range of factors
like mobility, vision, hearing, activities of daily living and the ability
to interact with technologies used For telecare.

1 There are two components of functional assessment:

a What can and what docs the person actually do?

b. How recently has it changed?

2 Commoen tools used for functional assessment:

4. Barthel Index ! Katz Index / Nottingham Extended Activities

of Daily Living Scale,

b, Timed Up and Go Test (TUGT).

3) Assessment of the timeseale of change puide us 1o select
appropriate management.

& Sudden loss of function — acute illness — active

investizations and management,
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b: Slow progressive loss of function —» age-related /
degenerative changes — supportive care enviromment,

SOCIOECONOMIC ASSESSMENT - Social and financial
sitwations directly affeer the physical and mental wellbeing of a
person and so,
= Ttis of utmost imporlanee that the health care professionals are

fully aware of a patient’s social circumstances and support

structures in order to best tailor their advice and support,
= Social and Anancial assessments are best done by the patient,

their relatives. social worker or G
= There are two models of sociocconomic assessment:

a) Questioning Model — the assessor asks a series of pre-

determined questions and he [/ she 5 seen as the experl

by Exchange Model — this is increasingly more used and here

the patient acts as the driver for the exchange related to
individual needs and wishes,

EXMVIRONMENTALASSESSMENT - assessment of the living
environment of @ patient is very important to detect envirommental
hazards feading to recurring health hazards like falls with it's
E{'}[ISL!E.;L[CI'EUCE.

+  Common environmental hazards, those can be modified to
improve safety of patients at their living environment are —

a) Uneven floors or road surfaces

b) Poorly fitted carpets.

o) Wet ar slippery surfiaces,

dy Poor lighting,

g) Steep stairs without hand-rails.

f) Inappropriate placement of indoor fumiture.

g Dirty, dusty, damp and unhealthy home environment ete,

MEDICATION REVIEW — Medication review is a core
component of CGA. The reasons behind this are -

1) Most of the older people with multiple comorbiditics are on
polvpharmacy, b.e, taking five or more medicines daily.

2y 30% of Geriatrie hospitalizations are due to drug induced
complications!

3) The evidence base for guidelime-hased prescribing may not he
directly relevant to trail elderly.

4)  Even once established medications may no longer be useful.

5} Many medicines used for long-lerm risk reduction may be less
relevant 1o patients with Hmited lfespan and their use may noi
reflect their current priorities.

) Judicious review of medications, their indications, benelits, side
effects and interactions with necessary modifications can cause
stgnificant and rapud improvements of patient’s condition.

A pencral approach o medication review includes:

1}y Cbtazin full medication history
»  Primary care prescribed medications,
= Prescribed medications from other providers,
= (hther {non-Allopathie) medications taken.
= Over the counter medications.
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* Herbal supplements, vitamins etc.

* e drogs,

2} Review medication use in general and for each medication,
A In general, nsk the patient:

= Ave you good at remembering your pills?

= Cun you swallow them 7

*  What ar¢ you most concerned with your pills?

B, For each medication, ask the patient;

= Do you take this pill?

*  How often do you take this?

*  What for do wou take this?

+ Do you think it works?

«  [DDoes it have any side effects?

3) Review full drug hst for possible side effects and mteractions.

4 Obtain detasled medical history and current disease status (o
assess appropriateness of prescribing and patient
understunding:

o [fon anti-anginals — “Tow often do vou get angina?"

« Ifthere is a previous history of stroke - “Why are you not
taking a blood thinner?™

* If om pain killers = “What type of pain do you use this
painkiller for? Docs it work?™

*  Direct questioning if possible issues identified — Do you
suffer from constipation?™

5) Review each medication for appropriateness.
) List and priortize medication related issues and discuss changes
with patient.

< Any high-risk prescribing should be changed urgently.,

= Patient priorities are very important to both guide the process
wnd build trust,

= Change should generally be introduced progressively over
time unless there is a significant, urgent problem.

¢ New medications should also be introduced one by one,
avoid confusion iFprescribing or de-preseribing causes new
symplons,

»  Reduce old medications gradually if necessary to avoid
rebound effects and introduce new medications gradually
too —start low and go slow,

«  Arpange review to assess progress and modify accordingly.

71 Some useful tools for medication review are — NO TEARS /

STOPP-START [ MAI (Medication Appropriateness [ndex) /

Beers Criteria,

NO TEARS - this ool was developed in primary care and i

comprises a set of questions as follows:

= Need and Indication;

*  Open Cuestions,

*  Tests and Monitoring,

«  Evidence and Guidelines,

+  Adverse BEvents.

= Risk reduction or Prevention.

= Simplification and Switches,

STOPP-START - Screening Tool of Older Persons’

Prescriptions (STOPP) and Screening Tool to Alert 1o Right

52

Treatment (START).

«  STOPP-START criteria are composed of a total of 114 critera,
B0 STOPT and 34 START, which were formed using a Delphi
consensus methodology, by a panel of doctors, pharmacists,
pharmacolegists and primary care physicians with expertise
in gerialric medicine and pharmacotherapy in the elderly
population from 13 countrivs in Europe.

*  Tool Kits are available online for use,

MATI - Medication Appropriatencss Index is —

« A framework for assessment of medications for older people,

+  This tool is straightforward but painstaking as time needed
increases progressively as new medication added.

= [t i5 considered the most reliable and valid instrument to
measure medication appropriateness.

= It uses 10 ¢riteria for each medication prescribed. Each
criterion is assigned a score of -3, with a maximum total
seore of 18,

= MAI Scoring —for ilems coded as inappropriate, the relative
weight of individual eriteria is applicd to caleulate a summaed
MAL seore per drug.,

+  However, clinically relevant thresheld for a specific change
is not cstablished.

Item / Criteria of NMAT

Weight /

Score
1. ls there an indication for the drug?
2 ls the medication effective for the condition?
3. s the dose correct?
4. Are the directions correct?
S Are the dircctions practical?
6. Are there clinically significant drug-drug
nteraction? . =
7. Are there clinically significant drug-discase!
condition interaction?
8 Is there unnocessary duplication with other
drug(s)? I
9. Is the duration of therapy scceptable? 1
10. 15 this drug the least expensive alternative
 compared to others of equal efficacy? 1

— b

L]

BEERS CRITERIA - first developed in 1991 by a Geriatrician,
Dr. M H Beers from the University of Califormia and now maintained
and updated by American Geriatrics Society { AGS), These are aset
of guidelines that help healtheare professionals ideniify and address
potentially inappropriate medications vse and thus can help reduce
palypharmacy, drug interactions, and adverse drug reactions in older
adults. These were last updated in 2023 and are organized into five
eategories as follows:

1) Medications to Avoid,

2y Medications to Avoid in Specific Health Conditions.

3 Medications 1o Use With Caution,

4) Medications to Avoid Due to Drug Inleractions.

3) Medications With Renal Adjustments.
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SPECIALASSESSMENT FOR SPECIFIC SITUATIONS - are
necessary i the following situations:

INSTABILITY & FALLS
Impaired gait, balance and strength are key risk factors for falls

and targeted interventions fo improve these can prevent falls, A

thorough and systematic approach o include;

+  Establishing current and prior function through detailed history
taking,

= To determine “what the patient needs to be able to do™ for a
realistic goat sering.

= Gt and halance assessment simply by watching the patient
walk.

»  Detailed history of falls, thorough physical examination,
medications review, [ying and standmg BF. ECG. home hazards
nssessment e, are crucial,

*  Simple tests for walking and balanece
lests are:

1} Timed Up and Go (TUG) Test — narnmal <13 seconds,

2} 180 degree turn test — normal < 5 steps.

31 Gait speed test —normal = 0.8 m/sec.

4y Chair stand test - normal persons should be able w stand up
trom chair without the use of their anms.

the commeonly used

BONE HEALTH PROBLEMS
Patients with fragility fractures and those with increased risk of

talls from mstability should have their bone health and osieoporosis

risk assessed,

Common bone health problems in the elderly are - Osteoporosis,
Osteomalacia, Vitamn D deliciency, Paget's disease of bone,
Hyperparathyroidism. Primary and metastatic malignancies of bones.

Comprehensive assessiment of bone health should melude:

«  Detailed history — bone pain / loss of height / change of posture
/ weight loss / previous fracture / age at menopause / steroid
therapy / dictary history / Alcohol / Smoking / Sunlighl cxposurc
[ Exercise / Family history of osieoporosis ele.

= Detailed physical examinations — including height / weight /
posture £ joints and muscle strength,

Sereening tools for Osteaporosis risk assessment
used tools are;

« () Fracture —in primary care,

«  FRAX (Fracture Rist Azsessment Tool).

commeonly

CONFUSION & DELIRIUM

Delirium is an scute confasional state, usually with a fluctuating
course, characterized by disturbed conseiousness and cognition or
pereeption. [t is usually caused by an acute medical disorder,
substance intoxication / withdrawal or medication side effects.

Delirium is very commeon in the elderly — 1-2% in community /
14%, in above 83 vrs / up 1o 60% in NH residents and post-acute
care setbings.

Risk increases with age ¢ underlying dementia / severe illness |/
palypharmacy ete,
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Diagnosis of Delirinm -~ commonly used tools are:

AL The Single Question m Delirium test - can pick up 8% cases hy
asking the question: “Do you think that the patient is more
confused lately?”

B. Confusion Assessment Method (CAM) - can diagnose defiriam
in the presence of | & 2 plus cither 3 or 4 of the following 4 fems:
1) Acute onset and fluctualing course,

2) Inattention / difficulty fovusing,
3 Disorganized [ incoherent thinking.
4) Aliered level of consclousness.

COGNITIVE IMPAIRMENT & DEMENTIA

It is a conmon problem in thi elderly and the prevalence of
dementia progressively increases with inereasing age — 1% a1 60
yrs to 50% at 935 yrs of age.

Impaired memory or Cognitive impairment is present when o
person has trouble remembering, learning new things, concentrating,
or making decisions.

Ml cognitive impairment (MCI) is 2 state intermediate between
normal eognition and dementia, with essentially preserved functional
abilities, It is also known as “Copgnitive Frailty".

Dementia is a syodrome vsually chronie, characterized by a
progressive, global deterioration in intellecl including memory,
learning, orientation, language, comprehension and judgmeni due
o disease of the brain,

Dementia is typically diagnosed when acquired cognilive
impairment has become severe cnough to compromise social and/
or occupational functioning, e.g, difficulty using money, phones
and cars, managing shopping Lists and medications ele,

DELIRILMV DEMENTIA

Acule/ sudden onsel nsidivus omset

Usually reversible Slowly progressive

Short duration Long duration

Fluctuating course Relatively stable

Altered consciousness Nomaal consciousness
Assoerated acute 1llness No assocmated acute illness

LURINARY INCONTINENCE (LT} —is defined as any involuntary
leakape of urine:

UL is very commaon in the elderly — 10- 159 abowve G5yrs / 50%, in
MNursing Home residents.

Lower urmary tract symptoms (LUTS) is the generie deseription
for symptoms of bladder dysfunction und symptoms of urinary
incontinenee may be divided into:
= [rritative / urge incontinence.
=  (Obstructive [ overflow incontinenee.
= Stress incontinence
= Mixed incontinence
= Continupns incontinence
= Post-micturition dribble (PMI¥)
= MNovturnal enhuresis.

* Functional incontinence:
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Assessment of urinary incontinence is done through:
1) Detaited History taking
2) FrequencyVolume Voided Chart
3} Thorough Physical Examination
4} Investigations:
a. Urine RE & CS
b, USGofKUR
. X-RayKUB/IVU/CTofKUB
4. Urodyaamic investigations — Ureflometry [ Cystametry /
Videourodyvnamics,

Management of urinary meentinence is multi-dinmensional as
follows:

1) Behavioural therapy,

2) Bladder traming,

31 Changes in lifesiyle,

41 Pharmacclogical therapy, ineluding antibioties for UTL.

51 Newromodulation with electrical stimulation.

&) Continence gadpets — hand-held urinals, bedside portable
commodes, adult diapers, condom catheter, urethral / supro-pubic
cathelerization.

T Surgery, e lransurethral resection ol prosiate (TURP) for
benign prostatic hypertrophy (BPH).

MENTAL CAPACITY ISSUES
Assessment of capacity to make decisions should be a routine

part of CGA. Mental capacity is defined under law in respective

countrics, as The Mental Capacity Act 2003 in England & Wales,

Principles — mental capacity assessment should follow the
following principles;

»  Capacity is assumed to be present unless proved otherwise,
The onus is on the person assessing capaeity to provide
evidence of its absence,

= Individuals should receive all supports they require o make
their own decigions,

»  Individuals have the right to make decisions others may sec as
urwise or eceentric, but the reasons for eceentric decisions
should be explored.

*  Devisions made on behalf of people lacking capacity must be in
their best interests.

= Interventions made on their behall must be the least restrictive
optian,

= Capacily o decide is specific to the decision in question, not all
decigions,

= Ifthe reason for lacking copacity is reversible and the decision
can be defayed, the assessment should wait until the person
has recovered.

Testing Capacity — there is no such thing as a “general test of
capacity™. It is always specific to the decision in question and can
be done by any professional with appropriate training.

There are two stages 10 the test of capacity as follows:
= The patient is unable to make a decision due to a condition of

mind or brain, like delirivm, demenna, severe depression and

learning disability ete. So. in the absence of any such condition

of mind or brain, the capacity should be assumed 1o be present,
= The person cannot undersiand, retain, weigh up or communicate
information relevant (o the decision in question.

Both stages of the test must be satisfied in order to confirm lack
of capacity and the reasons must be clearly documented.

Advanee Care Planning — Advance care planning for a person
who has lost capacity must be in his best interest and least
restrictive, taking into account his previous wishes and feclings,
which may be established by:
= A Written Advance Staterent,
= The views ofa legal proxy / attorney with powers appropriaie to

the decision in question.
= Verbal statement made by the person before the capacity was

lost.

Sceking views of those close to the patient and other members
of the healtheare team 1s considered good practice.

Advance decision to refuse treatment (ADRT) — must be both
valid and applicable.
= “Valwd"” means the document is signed by the patient, dated and

witnessed and there is no evidence that the patient has changed

his mind subsequently,
= “Applicable” means the ADRT is relevant to the current situation,

Powers of Attorney — a person with capacity {the donor) can
appoint another person {the attorney) o make decisions on their
behalf when they lose capavity,
= Attorneys may be appointed for property and financial affairs,

and /or health and welfare decisions,

« Lasting Powers of Attorney must he registerad with the Office
of the Public Guardian before comimng into cffect,

Independent Mental Capacity Advacate (IMOCA)— 15 nota lawyer,
but they me trained to support people whe are unable to make
decistons for themselves, To have an IMCA appointed the patient
must he:

+  Aped 16 years or ghove.

= Unfriended, means they do not have any responsible relatives
or friends 1o support.

*  Donot have a *lasting powers of attorney”.

WEIGHT LOSS AND NUTRITIONAL ISSUES
Recognition of nuiritional problems in the elderly is imporiant,
a3 these are associated with poor prognosis and are potentially
treatable.
Freguently used risk factors for maloutrition gre;
1 Involuntary weight loss (=5% over last month /= 10% over last
& months).
2) BMI = 20 for the elderly,
31 Redueed appetite or food intake,
Assessment — Nufritional status can be casily assessed using
some basic tools like:
1) Weight Chart.
2) Body Mass Index (BMI).
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3} Malnutrition Universal Sereening Tool (MUST),

4) Mim Nutritional Assessment (MNA).
Common Cawses for malnutrition — can be ¢ither due to poor

nutritional intake orexcess utilization from:

*  PoorOral / Dental Health (including denture ).

*  Change in taste,

= Swallowing problems,

= Chronie Constipation.

*  Depression or Dementia.

»  Excess Alcohol intake,

*  Uncontrolled DM or Hyperthyroidism,

= Underlving Malignancy or TB.
Management of Malnotrition — depends upon the underlying

Causes]

= Underlying secondary causes must be identified through proper
investigations and treated accordingly,

= Referral to local dietetics service may be cost-glfective.

= Oral Protein and Energy supplementation may be helpful.

= Decisions on supplemental [eeding through enteral route for
patients with swallowing problems may be complex, especially
for frail elderly,

=  Medications 1o stimulate appetite are rarely effective,

= The effects of incrensed natritional support may be negligible
or even harmful in patients with advanced frailty and dementia,

END OF LIFE CARE ISSUES

Many principles of care at the end of Tile are shared with CGA,
as with advancing frailty the philosophy of treatment gradually
shifts from active curative treatment towards palliative symplom
Muiagement,

End of life vare (ELC) ideally refiers (o the care during the last fow
days or hours of life,

It could be very challenging to the healtheare team. the relatives
and the patients themselvies 1o recognize precisely the time near fo
the end of life,

The timeline for ELC is very uncertain, ranging from hours o
months, In the United Kingdom, according to MNational Institute of
Health & Clinical Excellence (NICE) Guidelines, this timeline is one
Ve

Here the priority revolves around — maintenance of comfort and
digmity and adequate control of pain and distress.

Religiows and culiwral attiiudes io death and dying may make
our decision making very challenging,

An individuahized approach based on local purdelines muy be
the ke to successful implementation of an end-of-life care plan,

CREATING A PROBLEM LIST

Adier the detailed assessment, the problem Hstmust be developed
in collaboration with the patient and / or carcgiver.

It should be individualized and patient-ceniric, reflecting
converns of the patients and their relatives.

The Problem list should help to identily all acule, subacute and
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chromic problems which may interact.

The Problem list should also help with prionfization so that acute
and more serious problems are dealt with first.

Asg the problems may change over time. the problem list and
goals may change / evolve over time.

Mecessary laboratory investigations should be carried out as
guided by signs and symptoms of ill health, Investigations should
initially be confined to simple_ inexpensive, easily performed and
nat distressing lests,

The ereation of the problem listin full will help in the generation
of the care plan.

CARE AND SUPPORT PLANNING

[t is “a powerful way of creating an enviromnent which helps
climivians o support self-management by patients of their own long-
tertn condition”,

“Everyone with long term conditions, including people with
mental health problems, should be offered a personalized care plan
that reflects their preferences and agreed decisions™

Realistic Goal Serting is an importnt part of care planning and
an effective goal setting should be “SMART™
= Specific - for both the goal and the action plan,
= Measurable - continuous monitoring / tracking of the progress

of achievement,
= Achievable— goals must remiin within the realms ofachievability.
= Relevant — goals must be relevant to the patient and their

siluption.
= Timely —is it possible to make o difference in o relevant time
frame and when should things be reviewed?

SUMMARY

What is Comprehensive Geriatric Assessment (CGA)?
Thoreugh holistic Geriamric consultations (single / multiple).
For the frail elderly with mult-dimensional ( physical / functional
! psychological / socioeconomic / environmental ) problems.

3. Multi-dimensional assessment by MDT including Medication
TEVIEW,

Creation of problem list and personalized care plan,
lmplementation of appropriate Intervention.

6 Regular planned review with necessary modification.

I =

What is it (CGA) not?

I. Mot for every single elderly patient.

Mot a single 10-15 minutes medical consultation.
Mot a single professional’s job.

Mot a single domain assessment.

Mot a single point assessment.

e e

GERIATRIC CARE INITIATIVES BY THE
GOVERNMENT OF INDIA'"-

Government of India has taken several landmark steps to improve
the care and welfare of our senior itizens as follows:
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1. National Policy on Older Persons (NPORP 1999 was formed
by the Ministry of Social Justice and Empowerment, Gove, of
India to ensure the well-being of elder persons. The principal
areas of intervention are — financial security, health care and
nutrition, shelter, education, welfare, protection of life and
property and others, This is implemenied through various
government schemes and programme like — Indira Gandhi
MNational Old Age Pension Scheme (IGNOAPS), Umbrella Scheme
of Atal Vayo Abhyuday Yojana, Nagional Programme for the
Health Care ofthe Elderty (NPHCE) ese,

2. The Maintenance and Wellare of Parents and Senior Citizens
IMWPSC) Act-2007 is o legislation initiated by the Minisiry of
Social Justice and Empowerment, Govt, of India. It provides the
legal framework for ensuring the financiul security, wel fiare and
protection of senior citizens (60 years and above) of India.
Children or legal heirs who have sufficient means are legally
obligated 10 support elderly parents for therr physical and
psvchological needs.

It emphasizes the government’s role in providing old-age homes
and medical care for the senior citizens.

3. National Programme for Health Care of the Elderly (NPHCE)-
2000-11 was initwted by the Minisiry of Health and Family
Wellare, Govt. of India 1o address the health care needs ol the
elderly.

The ohjectives ol NPHCE are:

*  To provide aceessible, affordable and high-quality long-term
comprehensive and dedicated services to an ageing population,

»  Creating a new “architecture”™ for Agemng: to build a framework
to create an enabling environment for “a Society for all Apes™.

*  To promote the concept of Active and Healthy Ageing.

= Convergence with National Rural Health Mission, AYUSH and
other line departments like Ministry of Social Justice and
Empowerment,

The components of the program are:

»  National Healith Mission (NHM) Component to provide Primary
and Secondary care service delivery through Disiniel Hospitals
{DH), Commuunity Health Centres (CHC), Primary Health Centres
{PHC) and Subsidiary Health Centres (SHC )Health & Weifare
Centres{HW ().

«  Tertiary Component: renomed ns “Rastriva Vansth Ian Swasthya
Yowana"-2016-17 will provide these services through Regional
Geratric Centres (RGCS) (8 total of 19 RGCs m 18 states) and
National Centres of Apeing (NCAs) (2 NCAs — one in ATIMS,
New Delhi and the second one in Madras Medieal College,
Chenmail),

*  Research: A Longitadinal Ageing Study in India (LASI) project-
201714 is a nationally representative survey of older persons in
India and i4 undertaken through International Institute of
Population Sciences (IIPS ), Mumbai,

4. Comprehensive Primary Health Care-Comprehensive Geriatric
Assessment (CPHC-CGA)-2023 — CGA has been incorporated
into the existing framework of CPHC in the primary care settings

by the Ministry of Health and Family Welfare, Govt of India on
30 November 2023,

CGA IN INDIAN PERSPECTIVE!™2"

There are numerous problems in implementing CGA in a
developing country like India. The Ministry of Health and Family
Welfare, Government of Indin in the initial planning has incorporated
CGA within the existing [ramework of Comprebensive Primary Health
Care (CPHC) and has published the puidelines for the Centres and
Providers of CGA in the Primary Care Settings on 30 November
2023, a5 follows (the numbers in the brackets represent the currently
available centres / staffs):
1y SHC-HWC = Subsidiary Health Centre / Health & Wellness

Centre {India- 1,30,345 / WB- 8878,
2y PHC = Primtary Health Centre (India- 23,584 [ WB-907),

3) UPHC = Urban Primary Health Centre (India-Q062 / WE- 850,

4) AAM = Ayushman Arogya Mandirs= (SHC + PHC + UPHC) =
(India-1,62.991 /' WB-10635).

5) ASHA (F} = Accredited Social Health Activist (Educational
Standard — X (India- @7.55,000/ WH-  f6,883),

6} MPW (F/M) = Multipurpose Workers { Educational Standard —
X1, { Trained in malaria control by MO in PHC) (India- F:
2, 17,000/ M: 76,000/ WE- F: 17,988 / M: 4149).

Ty SN = Staff Nurse (Educational Standard — GNM / Basic B.Sc¢
Nursing) (India- (243,000 / WB- 2075),

81 CHO = Community Health Officers { Educational Standard - B,
S¢ Nursing with an Integrated Certificate in Conununity Health
for Murses ) India- g 1,22,000/ WB- 8,884),

9 MO =Medical Ofeers ( Educational Standard —MBBS ) in PHC
{India- {4 7,000/ WH- 3205).

The Government's plan for comprehensive healthcare for the
elderly has the following components to cover:
1) Cardiovascular Risk Assessment.
2} Nutritional Assessment.
3 Mental Health Assessment.
) Non-Communicable Disease Management.
51 Oral Health Assessment,
6) Ophthalmic Assessment,

The guidetines on CGA for the Secondary / Tertiary Care Settings
from the Ministry of Health and Family Welfare, Govt. of India are
wet to be published. However, the problems and necessary steps
forward can be as follows:

FROBLEMS

1) Maost hospitals, even in teaching hospitals, do not have any
dedicated Geriatric unit,

2) Organized multi-disciplinary teani{MD T} is non-existent.

1) Inadequate number of trained Geriatricians,

4) Lack of adeguate resource allocation.

51 Lack of awareness at every levels,
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WAY FORWARD

I} Incérease social awareness about Gerigtrie issues by the
professional bodies. media, NGOs and the government.

21 Political awareness and good will is of utmost importance.

3 Development of Specialist Geriatric units in all hospitals; at least
up 1o DH.

4} Geriatric Medicine must be incorporated in to the core curriculum
of undergraduate medical (MBBS ) and nursing { GNM) sylkibus.

31 Increase the number of MDD Gerlatrics seats across the country,

&) Existing family physicians and other clinicians should be trained
in geriatrie issucs through orientation courses,

71 To produce adequate number of Geriatric Care Givers through
proper training,

8 Adequate resource allocation for development of necessary
infrastructure and trained personnels,

INDIAN GUIDELINES ON CGA UNDER CPHC
COA s a multi-disciplinary process whete the information
captured s used as a basis to plan care and treatment for the elderly

RevViIEW ArTiICLE

with multi-dimensional problems, [T includes short-term and long-
term poals, [ollow ups and rehabilition services. CGA has six
dimensions 1o be addressed as follows:

11 Sereening for Geriatrie Giants

2) Socioeconomic slulus gssessment,

31 Comorbidity assessment and Oplimisation.

4) Functional Stalus assessmen.

51 Medication Optimization,

&) Nutritiotal assessment,

Section B3 of the Community Based Assessment Checklist
{CBAC) is specific to the elderly, Risk assessment starts with the
completion of this checklist for all the elderly from each village in
the Subsidiary Health Centre (SHC)Y ¢ Health & Wellness Centre
{HWC) area by the designated Accredited Social Health Activist
{ASHA). This CBAC-B3 has four questions as follows and if the
answer to any of these questions 15 "Yes”, then that elderly should
be referred 1o the MPW for starting preliminary assessment as a
part ol CGA.

Table 1. Community Based Assessment Checklist (CBAGC)

Questions Answers
1. Do you feel unsteady while standing or walking? Yes ! No
2. Are you suffering from any physical disability that restricts your movements? Yes / Ne
3. Do you nead halp from others to perform everyday activities such as eating, getting drassed,
grooming, bathing, walking or using the loilet? Yas | No

4. Do you forget names of your naar ones or your own home address? Yes [ No
Table 2. Overview of Components of CPHC-CGA
Sections Contents under each section Responsible Person
Section-1. Basic datails A Ragistration details

B. Identification data of elderdy person MPW (M/F)
Section-2: History taking A-H: Detalled clinical history (Chief complaints /| detalls of CC /

Past history / Drug history { Addiction history { Mutrition history /

Family history / Social & Spirtual history ( Personal history /

Home safely. MPW (MIF)
Section-3 10 Minutes A Screening for Gerialric syndromes
Comprahensive Screaning B. Screening for other age-related problams

C. Funclional assessment CHO/EN
Section-4: Physical examination A General examination

B. Syslemic examination CHO/SN
Section-5: Syndrome specific A Memory loss
toolkit for assessment of the B. Cognitive impairment
problems identified in section-3. C. Screening for depression

D, Falls risk assessment

E. Incontinence assessmaent MO
Section-6: Comprehensive Gerialric Assessment Reports. CHO/SNMO
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Flow Chart for
Comprehensive Geriatric Assessment (CGA)

ASHA refers an elderly person for CGA, if answer to any
question in CBAC-B3 is "Yes"

v

MPW (M/F) does prefiminary assessment by using
Sections 1 & 2 of CGA

J
CHO assesses using Sections 3 & 4 of CGA

W

MO [ Spacialist assesses after being referred by CHO,
using Sections 5 & 6 of CGA.

Ministry of Health and Family Welfare, Government of India has
meorporated CGA within the Comprehensive Primary Health Care
{CPHC) module through the existing Primary Health Care network.
COA has six sections to be completed by Multipurpose Workers
(MPW). Community Health Officers (CHO) and Medical Officers
(MO Specialists, The overview ol six sections of CGA under CPHC
is deseribed in the Table 1)

So the Now chart for Comprehensive Genatrie Assessment under
Comprehensive Primary Health Care is deseribed on Table 2:

Whao should get prierity for CGA? — Frail elderly with one or
more “gerintrie plants™ has the positive *red Qog sipn™ and should
geot priority for CGA, as follows in the low chart:

1) Age=75 years.

2) MNeeds help with Activities of Daily Living (ADL).

3] Livesalone.

4) History of falls.

5) History of delirinm / confusion.

&) History of incontinence.

7) More than two admissions to acute ¢are hospital [ yéar.
8] “Failure to thrive”.

In summary, CGA 15 an assessment tool o help get best help for

the elderly a5 soon as possible.

»  COA too] consists of 6 sections,

*  Initial screening is done ut sub centre level.
*  Commonly used CGA forms are:

1} Mini-Cog and GP-Cog — for dementia

2} GDS-4 and GDS-15 —for depression.

3) Fall risk assesement questionnaire,

4y Ouestionnaire for urinary incontinenice.

5) Katzindex — for activities of daily lHving.

) Mini nutritional nssessment,

CONCLUSION
CGA s the holistic assessment, systematie planmed management
and ongomg monitorng o the complex and multi-dimensional health

problems of the frail elderly. This comples and monumental work is
passible only through the co-ordinated and planned actions of all
the members ol o dedicated multi-diseiplinary team (MDT), This is
pretly expensive and lime-consuming, .. resource intensive. Ina
developing country like India with an elderly population ol over 150
million, praper implementation of CGA will need meticulows planning
and adequate government funding on an ongoing basis. Privale
healtheare sectors, Non-Government Organizations (NGOs) and all
sections ol the society including media, family and friends of the
elderly and the eldetly themselves have definite roles (o play for
necessary care of our senior citizens.

Finally, spirituality plays a very mmportant role in the managerment
of the frail elderly. Whether good ar bad. “nothing lasts forever in
this world™ is the bare truth of life, Life is a balance sheet of profits
and losses. Along with the vast experience of lile, old age comes
with a package of deficits and losses, many of which cannot be
cured or compensated. Spirituality helps us in developing an
appropriate attitude to accept these stark facts of Life with a smile
and enjoy life till the end.
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Beyond Balance: Multisensory Integration Strategies
for Fall Prevention in Ageing Adults

Bahul L}ﬂrgl

Abstract

Falls represent a significant health cancern for older adults, with multisensary integration deficits
emerging as eritical contributors to balance impairments and increased fall risk. This review examines
the complex relationship between age-related changes in sensory integration and fall occurrence,
exploring evidence-based interventions targeting these processes. Research reveals that ageing affects
multisensory pracessing in context-dependent wavs—sometimes enhancing integration for simple tasks
while impairing performance for complex spatial-temporal processing. Effective interventions include
multisensory balance training that systematically manipulates sensory inputs, environniental modifications
that optinize sensory cues, sensory augmentation technologies that provide supplementary feedback,
and (ntegrated multicomponent approgaches combining multiple evidence-based strategies. Despiie
promising owteomes, challenges remain in standardizing assessment protocols, understanding
neurophyvsiological mechanisms, and addressing individual variability in sensory profiles. Future research
should foeus on developing personalized interventions based on comprehensive sensory assessment,
investigating newral correlates of successful interventions, and evaluating long-term effectiveness.
Addressing these challenges will enbhance owr ability to prevent falls in multisensorv-impaired older
adules through rargeted sensory integration approgaches.

Keywords: multivensory integration, fall prevenrion, ageing, balunee, sensory impairment, tntervention

INTRODUCTION

Falls represent one of the most serious health concerns for older
adults, with approximately onc-third of community-dwelling
individuals aged 635 and older experiencing a fall each vear.' Falls are
associated with significant adverse outcomes including fractures,
traumatic brain injuries, reduced mobility, loss of independence,
and increased mortality? The economic burden associated with falls
is substantial, encompassing direct medical costs and indirect costs
refated to long-term disability and reduced quality ol life.?

The maintenance of balance and postural control is a complex
process that relies on the integration of multiple sensory inputs,
including visual, vestibular, and somatosensory information . With
advancing age, these sensory systems undergo various
degenerative changes that can compromise their functional integrity,

'Agsociate Pralessor, Medicing Department, FH Medwcal College, Agra
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Beyond isolated sensory impairments, ageing also affects the
central integration of multisensory information-—a process critical
for accurate perception of body position and movement in space.®

Recent research has highlighted the importance of multisensory
integration { M50} in balance control and fall prevention.® M5 refers
to the brain’s ability to combine information from different sensory
maodalities to form a coherent and enhanced perceptual expericnee.
This process is particularly vital for older adults who may experience
age-related deterioration in individual sensory systems,
necessitating compensatory strategies to maintain balance and
prevent falls.*

This review aims to synthesize current evidence on the
relationship between multisensory imtegration and falls in older
adults, with 4 particular focus on interventions targeting sensory
integration processes for fall prevention, We will examine the
neurophysiological basis of age-related changes in sensory
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integration, evaluate the effectiveness of various intervention
approaches, and identify gaps in current knowledge and direciions
for future research,

MULTISENSORY INTEGRATION IN AGING
Neurophysiclogical Basis of Multisensory
Integration

Multisensory integration oceurs at multiple levels of the nervous
syslem, from subcortical structures to various cortical regions. The
superior colliculus, thalamus, and association cortices serve as key
integration centers where inputs from different sensory modalitics
converge.” This inlegration process follows ceriain principles,
including spatial and temporal congruence, and is subjeet to both
bottom-up sensory-driven mechanisms and top-down cognitive
influences,

Meurotmmaging studies have revealed that multisensory
integration involves a distributed network of brain regions, including
the superior temporal sulews, intrapatictal suleus, msula, and
prefrontal cortex® These regions work in concert 1o integrale
mnformation across sensory modalitics, forming & unificd perceptual
representation that guides motor planning and execution, as shown
m Figure |,

Figure | iHustrates the distributed neural network underlying
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Figure | Newral Networks in Multisensory Dntegration

multisensory integration, showing how sensorv-specific regions
{visual, avditory, somatosensory, and vestibular cortices) connect
lo Key mtegration centers ineluding the superior temporal suleus,
intraparietal suleus, msula, and prefrontal cortex.

Age-Related Changes in Sensory Systems
With advancing age, all major sensory systems undergo
structural and funcnional changas that can impact their performance,

Age-Ralated Changes in Sensory Systems

Sensory Structural Changes Functlonal Changes Prevalence In Impact on Balance
system 65+ Population
Visual « Lens opacity (cataracts) « Decreased visual acuity * Cataracts: 68.3% + Poor spatial navigation
= Retlnal degeneration « Reduced contrast sensltivity < Glaucoma: 11.7% + Reduced obstacle
= Optic nerve atrophy * |mpaired depth perceplion + Macuolar degeneration;  detsction
B.9% » Impaired visual-motor
* Reduced pupll size = Diminished paripheral visions Diabetic retinopathy; coordination
4.6% + Increased reliance on

other senses

Vastibular + Hair cell loss in « Reduced vestibulo-ceular  + Vestibular dysfunction; + Dizziness and verfigo
semicircular canals reflex. 35.4% + Postural instability
+ Ofoconia displacement + Impalred angular motion  + BPPV:17.3% + Impaired gaze
+ Recduced vestibular nerve  detection = Vestibular hypofunction:  stabilization
fibers = Decreased postural reflexes 82% + Reduced dynamic
* Decreased central + Poor motion percaption balance
processing
Somatosensory = Penpheral nerve + Decreased tactile sensitivity = Peripheral neuropathy: « Poor body awareness
degeneration * Reducad propricception 26.4% * Delayed posiural
* Reduced mechano- « Impaired vibration sense  « Reduced vibration responses
receptors » Slowear nerve conduction sansed5% + Reduced surface
= Spinal cord changes = Joinl position errors! adaplation
= Corlical reorganization F8% « Impaired movement
‘cantral
Auditory + Hair cell degeneration  « Hearing threshald elevation - Hearing loss: 65.5%  « Reduced spatial
+ Stria vascularis atrophy  + Reduced frequency + Moderate-severe loss:  awarensss
+ Cenlral auditory diserimination 25.1% * Impalred environmental
procaessing changes * Poor speech understanding + Use hearing aids: detection
30.2% = Decreased vigllance

Tympanic membrane
stiffening

Diminished spatial hearng

Compensatory head
movements
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Table 1; Age-Related Changes in Sensory Systams

Notes
* Prevalance data based on community-twelling older adults
*  Multiple sensory Impairments occur n 25% of adults >T0 years
+  Impactseverly varies with degree of impaimment and compensation strategies
+  Syneristiceffects when multiple systems are affected
as shown in Table 1,

Visual System: Age-related changes include reduced visual
deuity, contrast sensitivity, depth perception, and peripheral vision,
Conditions such as calaracts, glaveoma, and macular degeneration
further compromise visual Mnction in older adults®

Vestibular System: Ageing is associated with progressive loss
of vestibular hair cells, reduced vestibular-ocular reflex gain, and
impaired vestibular compensation, leading to dizziness and
imbalance. '

Somatosensory System: Older adults experience decreased
tactile sensitivity, reduced proproception, and impaired vibration
sense due W peripheral nerve degeneration and central changes in

REVIEW ArTICLE

Auditory System: Age-refated hearing loss ( presbycusis) affects
approximately 40% of adults over 63, potentially contributing o
spatial disorientation and falls, ="

These sensory deficits rarely occur in isolation; rather, older
adults often experience impairments across multiple sensory
madalities sunultaneousiv. The prevalence of combined sensory
impairments increases significantly with age. with up 1o 25% of
individuals over 70 reporting difficulties in two or more sensory
domains.*

Age-Related Changes in Multisensory Processing

Rescarch on age-related changes in multisensory processing
has vielded somewhat paradoxical findings. Some studics report
enhanced multisensory integration in older adults compared to
younger individuals, while others document impairments in
integration provesses:

Enhanced Integration: Laurienti of af and Peiffer ¢f af observed
greater multisensory enhancement affects in alder adults during
simple audiovisual detection tasks, suggesting that seniors may

somatosensory processing. !t rely more heavily on multisensory cues to compensate for
Paner A: Enhanced Integration (Simple Tasks)
Example; Audiovisyal Delection Tazk
-y
é ° ° —-o — Young Adults = Qlder &ﬂulls
E /
E —-.'__—-"—‘-—_
&
=
Stimulus intensity
Paner B: Altered Integration (Sensory Dominance Shifts)
Exampie! Audiovisual Conflict Resalution
Young Adults Oldar Adults
m —* —
Paner C: Impaired Integration (Complex Tasks)
Example: Temporal Order Judgment Task
. — Young Adults — Older Adults
B
£
E
=
£
=
£
a2
B
o - T
Stimulus Onset Asynchrony {ms)
Voung.JNg Older JND
Fignre 2: Age-Reluted Changes tn Mullisensory Integration
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unisensory deficits.'" This phenomenon has heen interpreted
within the framework of the “inverse effectiveness principle,” which
points that multisensory gain is inversely related to the effectivencss
of the individual sensory inputs. These divergent findings are
illustrated in Figure 2. which demonstrates the context-dependent
nature of age-related changes in multisensory integration.

Panel A shows enhanced integration effects in older adults for
simple detection fasks, while Panel B depicis altered sensory
dominance patterns, and Panel C reveals impaired integration for
vomplex temporal processing tsks,

Altered Integration: Other studics have documented gualitmgive
changes in multisensory processing with aging. Diaconeseu ef of
found that older adults exhibit altered patterns of sensory
dominance, with a shift toward greater visual dominanee in
madiovisual integration. This change may reflect compensatory
miechanisms or alterations in the weighting of sensory inputs with
age.”

Impaired Integration: Some investigations have revealed deficits
i multisensory integration among older adulis, particularly for
complex tasks requiring rapid processing or precise lemporal
megration. Setli ef «f. demonstrated that melficient multisensory
processimg wis associgled with mereased (a1l risk in older adulis"?
Simitarly, Mahoney ef af found that impaired visual-somolosensary
mtegration predicied poor balance and falls in community-dwelling
seniors.®

These divergent findimgs may be reconciled by considering the
context-dependent nature of multisensory integration. Enhanced
imegration may be observed lor simple detection tasks where
redundant information across modalities facilitates performance. [n
Conlrasl, nuparments may emerge for more complex msks requiring
precise temporal or spatial itegration, particularly under challenging
environmental conditions. "

Meural Correlates of Age-Related Changes in
Multisensory Integration

The nenral mechanisms underlying age-related changes in
multisensory integration remain incompletely understood, Several
theoreticul frameworks have been proposed to explain these changes:

Dedifferentiation; The dedifferentiation hypothesis suggests
that ageing is associsted with decreased neursl specialization and
increased non-selective activation across brain regions, In the
context of mullisensory processing, dedifferentiation may lead 1o
less distinet newral representations for different sensory modalities,
potentially facilitating integration but reducing precision.™

Compensatory Reallocation; According o this perspective, older
adults recruit additional neural resources o compensate for age-
related declines in sensory processing. This may include increased
frontoparietal activation during sensory tasks, reflecting greater
top-down modulation of sensary processing,”

Changes in Inhibitory Contrel; Age-related reductions in
inhibitory control may affect multisensory integration by altering
the balance between excitatory and inhibitory neural processes,

62

Hugenschmidt ef af found thar older adults exhibited impaired
suppression of cross-modal inputs during modality-specific
attention tasks, suggesting deficits in inhibitory mechanisms that
normally shape multisensory interactions. ™

These newral changes may contribute to alterations in the optimal
integration of sensory inputs for balance control, potentially
increasing susceptibility to falls when navigating complex
envirommnents.

RELATIONSHIP BETWEEN MULTISENSORY
INTEGRATION AND FALLS

Evidence Linking Multisensory Integration to
Balance and Falls

A growing body of evidence supports the relationship hetween
multisensory integration ahilities and balance/Tall risk in older adulis:

Mahoney et al, conducted o prospective study examining the
relntionship between multisensory integration and both balance
performance and falls in community-dwelling older adults, They
found that inefficient visual-somatosensory integration, as
mensured by o speeded reaction time task, was associated with
poorer performance on clinical balance measures and predicred falls
over a | 2-month fallow-up period.*

Setti et al. investigated the relationship between audiovisual
tempaoral order judgment—a measure of multisensory temporal
progessing—and falls in older adults. Their findings indicated that
fallers exhibited significantly poorer temporal discrimination
thresholds compared to non-fallers, suggesting that impaired
multisensary temporal processing may contribute o fall risk,™®

Shang et al, conducted a systematic review of studies examining
multisensory integration and falls in older adulis, They coneluded
that impaired multisensory processing constitutes an independent
risk factor for falls, even after controlling for other established risk
factors such as muscle weakness and polypharmacy®

These studies eollectively suggest that efficient multisensory
integration represents a critical component of balance control and
fall prevention in aging populations.

Mechanisms Underlying the Relationship

Several mechanisms may explain how impaired multisensory
integration coniributes to increased fall risk:

Delaved Postural Responses: Efficient integration of visual,
vestibular, and somatosensory information is essentinl for rapid
detection of postural perturbations and timely implementation of
corrective strotegies. Deficits in multisensory processing may delay
these responses, increasing the likelihood of falls when balance is
challenged.

Reduced Sensory Reweighting: The ability to adaptively
reweight sensory inputs based on their reliability—known as
sensory reweighting—is crucial for maintaining halance across
varying environmental conditions, Older adults with impaired
multisensory integration may exhibit deficits in this dynamic
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rewelghting process, leading to inappropriate reliance on patentially
misleading sensory cues, ™

Impaired Spatial Orientation: Accuraie perception of the body's
pasition in space relics on the integration of inputs from muliiple
sensory sysiems, Deficits in this integration process may result in
spatial disorientation and impaired navigation abilities, particularly
in camplex environments with nultiple sensorv demands.

Cognitive-Maotor Interference: Multisensory integration
involves both bottom-up sensory processing and top-down
vognitive control, Age-related changes in attentional processes and
cxecutive function may compromise the efficient allocation of
cognilive resources to sensory integration, particularly in duaf-task
situations that are common in daily activites,™

Understanding these mechanisms is essential for developing
targeted interventions that address the specific componenis of
multisensory processing most relevant to fall prevention,

SENSORY INTEGRATION APPROACHES FOR
FALL PREVENTION
Multisensory Balance Training

Multisensory balance training involves exercises thal
systematically manipulate sensory inputs 1o challenge and improve
the integration ef information across multiple sensory modalities,
These interventions typically include;

Sensory Manipulation Exercises: Activities that progressively
reduce or alter inputs from specific sensory systems (.., standing
with eyes closed, on compliant surfaces, or with head movements)
to promote adaptive sensory reweighting and enhance reliance on
remaining sensory cues,™

Dual-Task Training: Combining balance activities with
concurrent cognitive tasks to improve the allocation of atientional
resources and enhance awtomatic postural control under divided
attention conditions.*”

Virtual Reality-Based Tralning: lmmersive environments that
provide multisensory stimulation and can be systematically
manipulated 1o challenge sensory inlegration processes in a
controlled and engaging manner.®

Evidence suggests that multisensory balance training can
improve balance performance and reduce fall nisk in older adults
with sensory impaiments. Yoo and Do conducted a scoping review
of multisensory balance twaining programme for unsteady elderly
individuals and found that these interventions were associated with
improvements in static and dynamic balance, functional maobility,
and reduced fear of Falling, The asthors noted that programme
mcorporating progressive challenge 1o multiple sensory systems
yielded the most favorable outcomes ®

Environmental Meodifications

Environmental modifications aim 10 oplimize sensory cues in
the living environmenl o compensate for age-related sensory
deficis and Facilitale accurate perception ol spatial relationships,
These approgches include:

IJGC | May-Aug 2025 | Vol 14. No. 2
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Enhanced Visual Cues: lmproving home lighting. increasing
golor contrast for critical environmental features (e.g. edpes of
stairs). and reducing visual clutter 1o enhance visual processing
and spatial orientation,*®

Tactile Cues: Installing textured flooring at transition areas,
handrails with tactile indicators, and other tactile landmarks to
provide supplementary somatosensory information for novigation
and postural control,®

Acoustic Modifications: Reducing background noise and
reverberation, and incorporating auditory cues for spatial orentation
to support individuals with hearimg impairments.

Envirommental modifications have shown promise in reducing
fall resk, particularly when raitored 1o the specific sensory profiles of
individual older adults. Bilertsen e af found that improvements in
home lighting were assoviated with better performance in avtivities
of daily living and reduced fall risk among older adulis with visual
impairments™, Similarly. Haanes reported that multisensory
environmental adaptations, meluding enhanced visual and tactile
cues, contribuled 1o improved mobility and reduced falls in
community-dwelling seniors,™

Sensory Augmentation and Substitution

Sensory augmentation and substitution technologies provide
supplementary or alternative sensary information to compensate
for impaired sensory svstems:

Balance-Enhancing Inseles; Footwear with textured insoles or
subtle vibratory components that enhance somatosensory feedback
froam the feet, improving balance control inindividuals with peripheral
neuropathy or reduced plantar sensitivity*

Vibrotactile Feedback Systems: Wearable devices that provide
tactile cues based on body sway or arientation, offering real-tinwe
feedback to guide postural adjustments. "

Auditory Augmentation Devices: Hearing aids and cochlear
implants that not enly improve communication but also enbapee
spatial orientation and awarencss through improved auditory
processing. '™

Rescurch on sensory augmentation technologics for fall
prevention has yiclded promising results. Francis ¢t af reported
that cochlear impluntation in older adults witly severe hearing Joss
was associated with improvements in balance confidence and
reduced fall visk, highlighting the importance of auditory information
for spatial orientation and postural control*!. Similarly, studies of
vibrotactile leedhack systems have demonstrated improvements in
balance performance and reduced sway in olderadulls with sensory
impairments,'®

Integrated Multicomponent Approaches
Recognizing the multifactorial nature of falls, integrated
approaches combine sensory imtegration training with other
evidence-based fall prevention strategies:
Exercise Programme with Sensory Components:
Comprehensive ¢xercise interventions that incorporate strength,
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flexibility, and endurance training alongside specific sensory
integration exercises to address multiple fall risk factors
simultaneous]y

Multidisciplinary Assessment and Intervention: Collaborative
approaches involving various healtheare professionals {e.g.,
physical therapisis, audiologisis. oprometrisis) o assess and
address multiple sensory impairments and their impact on functional
mobility.

Education and Seli-Management: Programme that enpower older
adults with knowledge about sensory changes, strategies for
optinizing sensory processing, and techniques for navigating
challenging environments safely ™

Integrated approaches have shown particular promise for fall
prevention in mulisensoryv-impaired older adults, Bates ef of
evaluaied a workshop-based prograomme teaching home exercises
that incorporated sensory integration components and found
segnifican reductions m falls among participants compared to control
groups Maneemai ef of demonstrated that comprehensive sensory
integration programs combining assessment, targetied interventions,
and education yielded improvements in balanee confidence, mobility,
and guality of lile while redueing fall incidence,™ as illusirated in

2

3

=
o

o]
L=

Standardized score (higher is better)

o

M Pre-Interventicn
W Post-intervention

t
=
-
| I

Batace Test

Fall Rate  Balance coidence Functiunal Mobility
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different measures

The cffectiveness of these integrated approaches is
demonstrated., which shows significant improvements across nuliiple
outcome neasures following sensory mtegration interventions.

Figure 4 provides a comprehensive overview of evidence-based
sensory intcgration interventions for fall prevention.

Figure 3,

Sensory integration inverventions
Sansory Integrated Mullicomponant
augmentation ~ approaches
Lol I
ol }
Balance | Auditory Ererclse i | Muli-disciplinary
snhancing | augmentalion ity assessment and
components intervention
_ Vibrotactile Education and self
feedback systems management
Examples of evidence based implementations
Bensory Integrated approaches
sugmentation + Home based
+ Taxlured insolias programma
* Vibrgkscle bell » Multidiscipliary teams
faedback * Workshop based
* Heanngaids training. _
« Cochizar Implants » Salf management
SR 3 ke
(Frants of o, 2022 {Bates of o, 2042)
Figure 4: Sensory integration inferventions fur fall prevention
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CLINICAL IMPLICATIONS AND IMPLEMENTATION
CONSIDERATIONS

Assessment of Multisensory Integration

Effective implementation of sensory integration approaches
requires appropriate assessiment tools W identify specific deficits

and monitor progress, as mentioned in Table 2,

Clinfcal Measures: Tests such as the Sepsory Organization
Test, Clinical Test of Sensory Integration in Balance, and
computerized dynamic posturography provide quantitative

assessient of sensory contributions to balance control ™

Assessment of Multisensary Integration

Assessment
Tool

Sensory
Drganization Test
(sam)

Clinical Test of
Sensoty
Integration in
Balance (CTSIB)

Timed Up and Go
{(with sensory
conditions)

Functional Gall
Assessment

Wisual-
Somalosensory
Intagration Task

Tamparal Order
Judgment Task

Multisensory
Processing
Aszessmeant

Batance
Evaluation
Systems Test
(BESTest)

Domain

Assessed

Sensory
contributions to
balance, sensory
reweighting capacity

Visual, vestibular,
and somatosensory
cantributions to
balance

Functional maobility
under varied sensory
conditions.

Oynamic balance
duiring walking with
sensory challenges

Cross-modal
processing spesd
and accuracy

Audiovisual temporal
procassing

Integration across
multiple sensory
modalities; sensory
weighting

Six batance control
systems including
sensory onenlation

GO | May-Aug 2025 | Vol 14, No. 2

Administration
Time

15-20 minutes

10-15 minutes

5-10 minules

10-15 minutes

15-20 minutes

15-20 minutes

30-40 minutes

30-35 minutes

ReviEW ArTiICLE

Table 2: Assessment Tools for Multisensory Integration

Equipmant Needed

Computerized
dynamic
posturography
platfarm

Foam pad, stopwatch,
visual conflict dome

Stopwalch, chair,
walking course,
sensory manipulation
fems.

Walkway, obstacles,
stopwatch

Computer with
specialized software,
response box

Computer with
specialized software,
headphones

Specialized
equipment for sensory
stimulation and
recording

Foam pad, incling
ramp, obstacles,
stopwatch

Clinical Utility Ratings

+ High: Easily implemented In most clinical settings

*  Maoderate: Implementation possible but with some constrainls

» Low: Primarily research tools with limited clinical applicability

Abbreviaiions: ICC = Intreclass Correlation Coefficient: MDC = Minimal
Deteclable Change, SOT = Sensary Organization Tes!

Psychomatric
Properties

High test-retest
reliabilily
{ICC=0.83-0.94};
Good sensitivity for
fall prediction

Moderate reliability
(ICC=0.75-0.86Y;
Correfation with
S0T (r=0.63-0.70)

High reliability
(ICC>0:90), Good
ecological validity

Exceliznt reliability
(ICC=0.93);
MDC=4.2 paints

Test-retast
reliabllity (r=0.78);
Correlates with
balance measuras
{r=0.45-0.80)

Moderate reliability
(ICC=0.69-0.78);
Discriminatles
fallers from non-
fallers

Good validity
(eriterion validity
r=0.72-0.85);
Sensitive to age-
relaled changes

Excellent reliability
{IGC=0.90); High
sensitivity and
specificity for fall
risk

Clinical Utility

High - goid standard
but limited by
aquipment cost and
availability

High - accessible
clinical alternative to
S0T

High - quick,
functional
assessment with
minimal eguipment

Moderate - good

functional relevance

but requires space

Low - primarily
research tool, lmitsd
clinical availability

Low - primarily
research tool,
lechnical expertisa
required

Low -
comprehensive but
requires speclalized
laboratory setup

Moderate -
comprehensive but
time-consuming
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Funetional Assessments: Measures such as the Timed Up and
Go test under vanous sensory conditions, the Functional Gait
Asgessment, and obstacle navigation tasks evaluate sensory
integration in functionally relevant contexts.™

Psvehophysical Tasks: Reaction time tasks, temporal order
judgment. and other experimental paradigms assess specific aspects
of mullisensory processing that may not be captured by clinical
balance measores.®

Comprehensive assessment should include evaluation of
individual sensory svstems as well as their integration, considering
both basic sensory funciion (e.g., visual scuily, proprioception)
and more complex integrative processes (e.g,, sensory reweighting,
resolution of sensory conflicts).

Tailoring Interventions to Individual Needs

Given the heterogeneity of sensory profiles among older adults,
inlerventions should be tailored to individual patterns of sensory
funetion and integration:

Sensory Profiling: Svstematic sssessment of strengths and
weaknesses across sensory modalities to identify specific targets
for intervention and puide selection of appropriate strategies!!,

Consideration of Cognitive Status: Adaptation of intervention
approaches based on cognitive abilities, with simplified strategies
for mdividuals with cognitive tmpairment and more complex
challenges for those with intact cognition.

Progressive Challenge: Gradual advancement of difficulty based
on individual performance to optimize learning while maintaining
safoty and engagement.®

Muohoney et al. found that phvsical activity level moderated the
relationship between visual-somatosensory integration and balance
performance, suggesting that intervention approaches may need o
be tailored based on both sensory profiles and overall physical
function.*

Figure 5 presents a clinical decision-making flowchart for
implementing personalized sensory integration interventions.

Safaty considerations

. E'ﬂign w;tlh -sge.rlﬂsinn

= Progressiva challange
advancament B

* Reassess regularly

Visual domimant

Visual enchancement
stratagies

Simplified | Advanced
—  yisual visugl —-—
clues training

Vestibular dominant

Somalosensory
training approaches

| o Aigmented

Prograssive
faedback e bt

Figure 5: Decision tree for sensory integration approaches based on individual dvsessment
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Implementation Challenges and Sclutions

Several challenges may impact the implementation of sensory
integration approaches inclinical and community settings:

Resouree Limitations: Some assessment and infervention
approaches require specialized equipment or expettise that may not
be widely available. Solutions include developing simplified
assessment protocols suitable for primary care settings and training
non-specialist providers to implement basic sensory integration
exercises,

Adherence Issues: Older adults may struggle to maintain
participation in interventions, particularly those requiring regular
aftendance at facility-based programme. Home-based programme
with intermittent supervision, telehealth delivery models, and
incorporation of enjovable, socially engaging activities may improve
adherence,

Safety Considerations: Sensory manipulation exercises
inherently challenge balance and must be implemented with
appropriate safety precautions. Progressive advancement of
difficulty, proper supervision, and implementation in controlled
environments with appropriate support can minimize risk while
maintaining effectiveness,

Community-based implementations have shown promise for
overcoming these challenges, Bates et ol demonstrated that
workshop-based instruction in home exervises incorporating
sunsory challenges was both feasible and effective for comminity-
dwelling vlder aduhs.® Similarly, Haanes deseribed successful
implementation of multidisciplinary sensory management
approaches in comimunity seitings using existing resources and
collaborative care models?

FUTURE DIRECTIONS AND RESEARCH NEEDS
Standardization of Assessment and Intervention
Protocols

Current research on sensory integration for fall prevention s
limited by heterogeneity in assessment methods and intervention
protocols. making comparison across studies challenging, Future
work should focus on:

Development of Standardized Assessment Batteries: Validabon
of comprehensive assessment tools that evaluate multiple
dimensions of sensory integration In a consistent mManner across
studics and clinical settings,

Consensus Guidelines: Establishment of evidence-based
recommendations regarding optimal parameters for sensory
integration interventions, including frequency, intensity, duration,
and progression strategics,

Implementation Framewarks: Development of structured
frameworks to guide transtation of research findings into clinical
practice across various healthcare settings.

Investigation of Neurophysiological Mechanisms
A deeper understanding of the neural mechamsms underlving
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successful sensory integration interventions could inform more
targeted and effective approaches:

Neuroimaging Studies: Investigntions of neural activation
patterns before and after sensory integration training to identify
key brain regions and networks involved in improvement.

Biomarker Developmeni: [dentification of neurophvsiological
markers thai predict responsiveness to different intervention
approaches, enabling more personalized reatment selection.

Newromodulation Approaches: Exploration of non-mvasive brain
stimulation technigues as adjuncts o behavieral interventions for
enhancing neuroplasticity and accelerating improvemenis in
sensory integraiion.

Technological Innovations

Emerging technologies ofler exciting possibilities for advancing
sensory integration approaches:

Wearable Monitoring Systems: Development of unobirusive
devices that can continuously monitar aspects of sensory
integration in real-world environments, providing ecologically valid
assessment and real-time feedback.

Auvgmented Reality Applications: Creation of training
environments that systematically manipulate sensory inputs while
maintaining engagement and relevance to daily activities.

Avrtificial Intelligence Algorithms: Development of predictive
maodels that can identify patterns of sensory integration deficits
associnted with inereased fall risk and guide preventive
interventions.

Long-Term Effectiveness and Maintenance

Most current studies focus on relatively short-term outeomes,
with limited information on long-termy retention of improvements
and strategies for maintaining benefits:

Extended Follow-Up Studies: Investigation of the durability of
improvements in sensory integration and [all risk reduction over
extended time periods (=2 years).

Maintenance Strategies: Development and evaluation of
approaches for sustaining improvements, such as boosler sessions,
sell-monitoring lools, or lechnology-assisted maintenance
programme.

Cost-Effectiveness Analyses: Comprehensive evaluation of the
economic impacl of sensory integration interventions, considering
both direct healthcare costs and broader societal impacts.

CONCLUSION

Falls threaten older adults” health and independence, especially
those with multisensory impairments. Rescarch confirms
multisensory inlegration’s crucial role in balance control, Effective
fall prevention meludes multisensory balanee training, environmental
adaplations, sensory augmentation technologies, and inlegrated
approaches—all tailored w individual sensory profiles, Challenges
remain:  standardized  asscssmenl  wols are needed,
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neurophyvsiological mechanisms require further study. and long-
term effectiveness data is [imited. As our population ages, addressing
sensory integration for fall prevention grows increasingly important.
By combining insights from neuroscience, rehabilitation, and
gerontology, we can develop better strategics to enhance balance,
reduce falls, and support independence among older adults,
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Health Benefits of Nature Therapy, as a Prescription
for Elderly Population: A Systematic Review

Sachin Desai’

Abstract

Background: The insights of Nature and its beneficial effects on health and wellbeing have been
documented in history as early as 2500 vears ago.’ As early as 16" century, Swiss-German physician
declared abouwt that 'The art of healing comes from nature, not from the physician alone These insighis
have made researchers to work extensively on identifving the benefits, of being amidst nature. Researcl
conducted in Japan amd South East Asian coyntries highlights benefity for psychological and physiological
svstems with practices associatéd with Nature, supporting the preventive health cave approach
incorporated in their raditional praceices, Researchers claim that healtlh benefits ranging from Cognitive
stimulation, boosting the immune system, Cardiovascular disease prevention, Respiratory allergies, mood
wnd stresy related disorders and sympathetic overactivity reloxation can be seen by being amidst nature.

Rationale of the study: With immense therapeutic benefits, and limired arricies documented on Nature
therapy, in all age groups, this article describes the health benefits and steps of conducting a literature
review on nature therapy through the 6 articles screened and filtered out of the 32 articles reviewed
Sram the vear 20008 o 2023,

Ohbjective of this article: To understand the health benefits of Narwre therapy on older adults through a
systematic review,

Data sources: The dara search was conducted by reviewing articles published in two darabases, namely
PubMed Central and Cross Ref databases and critiquing the articles chosen for the discussion and
procedure has been expressed as per PRISMA framework,

Study eligibility eriteria: elderly, nature therapy and puldished in the above two databases.
Participants fnvolved: elderly above 600 veary

Synthesis methods: The findings from the articles, have been depicted and documented in a tabular
column, with details expressed in terms of Year of publication, Awthor, Geographic location, Population
studied, Tvpe of study, Variables assessed and Observed outcomes,

Results: On exposure to nature therapy there were significant improvement and strengthening of the
impunclogical responses, reduction in depression levels, reduction in heart rate and heart rate variahility
among elderly following natwre therapy,

Conclusions: With nature being prescribed in Japan, Canada, New Zealand and the UK, it would definitely
e safer and aneconomically cosi-effective prescription o morbidities among the elderly populagion
worldwide,

Key words: Health benefits, Namre therapy, Older aduls.,

'Professor, Department of Community Medicine, In-charge Geriatric INTRODUCTION
Clinic, SN Medical College and HSK hospital and BT, Bagalko, *Shin Rin Yoku™ s a tradivonal practce followed in Japan, which
Karnatiki involves immersing aneself amidst the nature by sinking the five
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senses mindfully, This technigque has shown immense therapeutic
health benefits on physislogical and psychological systems
associated with its practice,

Nature therapy is defined as a set of practices, aimed at achieving
‘preventive medical effects” throwgh exposure to nature that renduer
astate of physiological relaxation and boost the weakened imnwne
responses and prevent discases, It includes Mindful walks,
Ciardening, Outdoor meditation or Yoga, Horticulture therapy ete,

The immense health benefits of nature therapy (Shin Rin Yoku)*
are complimentary {supportive) to the Kapluns attention restorative
hypothesis {19899 and Ulrich’s stress reduction { 19911 and Kellert
and Wilsons Biophilia hypothesis (1993)%

Rationale, why this review: Non-pharmacological imerventions®
in the management of dementin care, such as multisensory
stimulation, nature therapy etc have been recommended by the
National Institute for Health Care and Excellence (NICE) as
alternative first-line treatments in Dementia care (Dementia, N.LC.E.,
20063, With an intention 1o understand, critique and synthesize
information from the reviewed articles with detailed interventions
done between year 2008 1o year 2023, on nature therapy and its
health benefits, this review of literature wos undertaken, through
the two databases search,

Aftention restoration, Stress reduction and Biophilia
hypothesis: Health benefits have been demonsirated through these
three concepts. The attention restoration proposes in which
restoration occurs in the environment that involve four components:
Being awny, Extent or coberence, Fascination and compatibility.?
Restoration oceurs in geographical distancing from one's current
living environment, routine and situations and substituting this by
mature therapy, have shown immense health benefits, Continued
attention plays an imiportant role in human information processing,
it5 fatigue has high reaching consequences. Being amidst natural
environments have shown immense benefits of stress reduction
and atrention restoraton,® Wilson calls biophilia “innate tendency
to focus on lite and lifelike processes™ * “innate emotional affiliation
of human beings 1o other living organisms™ or “inborn affinity
human beings have for other forms of life, an affiliation evoked,
acveording o circumstanees, by pleasure, or i sense of seeurity, or
awie, or even faseination blended with revulsion™

Authors, poets and philosophers have long held that exposure
to nature hivve produced restorative benefits and tested empirically
to show benefits related o cognitive, emotional and physical
wellbeing and optimum performance. ?

Definition of health: Health, as defined by the World Health
Organization (WHO) is a state of complete physical, mental, social
wisllbeing and not merely an absence of disease or infirmity and an
ability 1o head an economically and socially productive life,

Wellbeing: Wellbeing of an individual ™ hos 4 subjective and an
objective component. The subjective component as gxpressed by
an individual is the "Quality of Life', and the objective componen
relate 1o the “standard of Tiving" or *Level ol living”,

70

Ohjective of the review: To understand the health benefits of
Nature therapy on older adulis through o systematic review,
comducted by reviewing articles published in two datnbases, namely
Pubivled Central and Cross Ref databases and critique the amicles
chesen for the discussion and procedure has been expressed as per
PRISMA framework! and generate an evidence for confinming the
findings mentioned in the research question,

METHODOLOGY

A systematic review was conducted from papers published from
the year 2008 w 2017 in two electronic web databases namely
PubMed and Cross Ref databases. The articles were selected based
on the above three key words, with the above practice performed
on older adults in various geographic locations around the globe,

Search Strategies, How the articles were chosen: The following
parameters were kept in mind 1o assess the details in the selection
of the study, The stuedy statement was to assess the health benefits
among elder adulis through nature therapy interventions like forest
walking, forest bathing eic and the changes in the cognitive,
emotional and physical wellbeing among the participants were
documented. The stody designs were both qualitative and
quantitative type of studies. Out of the 32 anticles screened as per
the PICO Guidelines, ? 6 fulfilled the inclusion critena amongsowhich
four articles were quantitative studies with an intervention and two
were qualitative in nature.

Selection process, detailed description: The details of the
literature search have been tabulated helow as per the PRISMA
flow-=dizgram done in PubMed and Cross Ref Databases (Flowchart
1). The details of the 6 articles reviewed have been depicted in
( Table 1},

Addithanal reconds identified
Fhrough otbser suuras

thrgugh database (HAMD SEARCHED

searching [n=32) SOURCES) (n=2)

' .

Recorda after duplicates
remioved (ne10)

;

Ruconds scresnad
{n=22)

;

Full-taxt arlicles
asseesed for -
aligibility (=)

Focards identifiad

fenifcation

Records axcluded
n=18)

Ful-lext nriicies
excluded, with
reasang (n=0})

Ellgailiy

Studias mclueded
in gualitative
aypnithess n=2)

g Sludies inchuded
in guantitative
T synthasis
[mela-analysis)
=4}

Flowchart 1; PRISMA Flow diggram of the derailed
{iterature yearch
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Table 1: Brief Summary, study variables and the results of the arlicles reviewed from the databases.

Year of Author Geographic Population Type Variables Observed
publication location studied of study assessead outcomes
2008 LGt Japan 3560 years of  Quantitative MK Cell activity, Strengthens
age (n=12) Interventional study Immununalogical Immunelogical
Bnzyme levels enzymes and
Matural killer call
2010 McCaffey™  USA Tlyears mean  Qualitative study Depression in Geriatric depression
age (n=40) older adults scale scores
_ assessment decreased
20156 Igarashi.M'® Japan 46-G5vears of  Cuaniitative Heart rate and Decrease in Hearl rate
age (n=17) Interventional Study Hear rate and sympathetic
; - varnability and overactivity and :
mood improved mood states
2015 Ohtsuka, ¥ Japan 66.8 years mean Guaniitative longitudinal  Blood glucose Decraased blood
age (n=48) Interventlonal study, levels In Type || sugar levels
Diabetes
2015 Song, € Japan 58-68 years of  Quanfitative Heart rate, Heart Decrease In Heart rate
: age (n=20) Intarventional Study rate variability and sympathatic
_ N _ a;auasmani overactivity
2047 Chun, M.H*® Karea 36-79 years age Clualitative study Depression and Dacline in depressian
range (n=59) -anxiaty symptome  and anxiety scale
_ in dementia scores
2023 Meijing Xu'™® China Older adults ~ CQuantitative Dapression among Reduction in the _
abova 60 years  Interventional study aldary deprassion symptoms

EVIDENCE SYNTHESIS METHODS
Critical evaluation of the qualitative studies:

Out of the six studies reviewed within the selecled tmeframe
and key words searched, four belonged (o quanuative study
designs and two qualitative studies.

Strengihs: The qualitative studies reviewed bad a companison
among the pre and a post-test questionnaire score. Exposure (o
nature stimulated the mullisensory components and this helped in
better cogninve, emotional and physical wellbemng which were
documented by scores of the respective evaluation gquestionnaires
in the study subjects.

The studics chosen matched the objective of the assipnment,
The older adults were ineluded and the evaluation on them have
been documented. The interventions done, 1o momior psyeholegical
parameters, included sereening for depression and mood
fluctuations measurcd and documented before and afier the nature
therapy intervention are accurately done. The chosen methods i
mnto the methodolbogy,

Weaknesses: In all the studies, the findings documented and
responses to the variables are subjective 1o the person iolerviewed,
if 11 has an open-ended questionnre and the answers documented
can deviate from the topic, so having a closed ended questionnaire
have to be followed in data collection. By doing so we limit the
thinking capabilities and orginality in the answers cun be masked,

Few gaps: Choosing an appropriate questionnaire, type of
answers o the questionnaine, so thal uniformity can be achieved in
responses for the gquestions asked,

Challenges involved: Choosing studies with an approprate
questionnaire for the scale vanables, will limit orginal answers from
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those interviewed. This was the challenge identified.

Amongst the studies chosen for review, the methodology in all
the articles 15 contextual and has mvolved the older adults with
dementia.

Regardmg Sealing up of these projects to many vanables could
be challenging and could cause fatigue to the participant due ta
limited attention span due to the ageing process among the People
living with dementia.

Muost important challenge during literature search: Accessto
the journal articles is limited to some databases and hence it is
difficult to aceess them, unless purchased by owr respective
university through which we can get permission for access.

RESULTS
Critical evaluation of the guantitative studies
Strengths: The Quantitative interventions included the
Randomized controlled trial study design, with interventional arms
and contral arms receiving the intervention through proper blinding
procedure to avoid bins made by the participant, interviewer and
the observer. The smdies chosen matched the abjective of the
assignment, The inclusion criteria of people belonging to adulis
and older adults have been docomented. The mtervemtions done,
to monitor physielogical parameters due 1o sympathetic overactiviry,
namely: Heart rate, heart rate variability and mood fluctuations
measured and documented before and after the nature therapy
intervention. The chosen methods fit into the methodology.
Weaknesses: In all the siudies, representativeness of the
findings 1o the whole population could be difficult due o small
number of participants chosen for the studies, This is because of
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the limited sample size. chosen for the intervention in the review
articles.

Few gaps had to be addressed which were regarding the
uniformity in the time exposure to nature therapy session and
performing the procedure during the same time of the day, on all
davs, Another weakness was regarding dissimilarity in the Nanure
therapy intervention type. Few had nature walks session, few did
perform forest bathing which could have brought about dissumilarity
in the exposure time 1o nfure. thus vanation in the results is
anticipated,

Challenges involved: Choosing studies with an appropriate
sample size for identifying the articles for review, was the challenge
identified. Amongst the studies chosen for review, the methodology
i all the articles is contextual and has mvolved the elder adults
with dementia,

Sealing of the review artieles studied (documented) in this
article:

The articles reviewed sugpest that the interventions performed
it them, provide a congrete evidence on health benefits of nature
therapy and these health benefits documented have been proved
and confivmed by Ulrich’s siress reduction hypothesis and Kaplan®s
Attention restoraiive Hypothesis and Kellert’s and Wilson's
Biophilia hypothesis,

Regarding Scaling up of these projects 1o a larger geographic
area, could be challenging.

The qualitative articles are meso-seale and 3o are the quantitative
articles. Limited 1o one seiting and a fair number of participants
mmvolved in the study,

Regarding etforts to involve people living with dementia for
qualitative studies: Out ol the six studies reviewed, the two
qualitative siudies. The two qualitative studies first from Japan (Chun
2017V and second fiom USA (MeCalTey 20103, have involved the
people living with dementia. The decline in the seores of the geriatric
depression scales and mood fluctuations have been documented
following MNature therapy intervention. Forgetfulness, consent for
mvolving people with moderaie to severe cognitive unpairment,
Predesigned, pretesied and a Semi-structed interview through
validated scales for assessment, makes them robust studies.

Regarding elTorts to involve people living with dementia for
quantitative studies:

All the four quantitative articles chosen have a robust study
design and a detailed methodology.

With minimal bias due to appropriate blinding technigues
followed during the interview, makes them good rescarch artieles.

Discussion: Discussion of relevance of the Quantitative studies:
Out of the six studies reviewsd, the four guantitative siudies, there
were observed decline in the Heart rate, Heartrate varability and
decline in mood Quetwations. The four gquantitativie studies have
mvolved the people living with dementia. The decline m the Heart
rate, Hearl rate variability and immunological parameters and
improved WK Cells number and activity have been documented
following Nature therapy intervention.

72

Discussion of relevance of the Qualitative studies:

The interventions dene on the study participanis showed
significant improvement following a nature therapy intervention,
The psychological parameters which were monitored included
sereening for depression and mood fluctuations, before and after
the nature therapy intervention. have been accurately monitored
and documented.

Implications of the review: With advanced search options of
searching an ariele by key words, author name, title of the article
and region of research done we can linut our search to few anticles,
Furthermaore, we can screen the required articles according to PICO
guidelines and further more represent our artiele search througeh the
PRISMA framework. Critigue and evidence synthesis help us
document the findings in a systematic manner,

Researchers can follow this guidelime for a detailed lierature
search for the research projects and for dissertations,

By doing the review of the above six articles, we have beenable
to- document, synthesize and critically evaluate the process and
article lindings with vespect 1o similarity or dilTerences related 1o
the study methodology, interventions invelved and outcome
measured through various megsurement 1ools and indicators, The
seales with semi structured questionoaires help in generting the
details of the interview without generating a inferviewer bias.

The health benefits have been measured and documenied
through quantitative and qualitative methods and measurement
tools,

Imiplications for policy and practice: By performing a review ol
the above articles the following therapeutic benefit of nature therapy
could be unplemented in practice and could have immense benelits
to the older adults.

CONCLUSION

This gystematic review, done in two research databases, with
key words and guidelines according to the PICO, represented
throwugh PRISMA moidelines and a proper evidence synthesis will
help eritique, analyse, compile, confirm and evaluate the health
benefits of nature therapy as per the objectives stated at the
beginning of the review.

Recommendations: With studies in the rest of the world
documenting the health benefits of being amidst nature, it could
definitely be a recommendation for practioners Lo recommend Mature
therapy as 2 Non-Pharmacological intervention in older adults as
an allernative method of managing health issues.

In Indian context, implementing (he above method could take o
few years more, as there are very limited studies done on this topic
and very few research articles even though we have been
experiencing nature and its health benefits every day,

With limited scientific papers on this topie, it would definitely
be an area of research in India in the days to come and would be a
scientific method of staying healthy, Implementing it as a palicy
wiould reguire strong evidenee from India o implement it in the
national policy as an alternative tool for healthy ageing. In davs fo
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come it could also be a preseription for older adults and mother
nature as alwavs would heal us, like she bas been doing it sinee
evolution.
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Human Microbiome Variations and Dysbiosis in the
Aged Indian Population: Imph'c ations and Interventions

Apsara R. Kavital', Nivedita R, Bashetti?, Murigendra B, Hivemarth’

Abstract

The human gut microbiome plavs a pivatal role in metabolic, immunological, and newvological health,
with its composition undergoing marked shifts in aged populations. In India, these shifis are strongly
influenced by diverse dietary patterns, regional ecosvstems, and traditional lifestvles, often resulting in
dvshiasis—a microbial imbalance associated with chronic diseuses, This review synthesizes current
evidence on microbial alterations among elderly Indians. analyses region- and culture-specific determinants
of dvshiosis, and evaluares rargeted prebiotic and probiotic interventions to restore gut fiummeostasis. By
imtegrating traditional dietary wisdom with modern microbiome science, we propose strategies to promoie
healthy aging in India s rapidly expanding elderly population.

Keywords: Geriatric microbiome, Indian elderly, gut dvsbiasis, probiotics, prebiotics, Avarveda, microbial

diversity, healthy ageing

INTRODUCTION

India’s elderly population is projected 1o exceed 300 million by
2050, With increasing longevity comes 4 growing burden of age-
associated disorders, many mechanistically linked o gur microbiome
dysrezulation,'* Unlike Western cohorts, the Indian gut microbiome
is shaped by dietary heterngeneity, Ayurvedic hody-type
classifications { Prokritr—traditional constitutional types), extensive
biodiversity, and habitual consumption of fermented foods, ™
Understanding these intrinsic differences is essential lor designing
culturally relevant, precision micrabiome interventions to support
healthy ageing,

MICROBIOME VARIATIONS IN ELDERLY INDIANS
Age-related transformations in the gut microbiome of [ndian
elders manifest as proncunced declines in overall microbial diversity
und shifisin the abundance ofkey bacternal taxa. '™ Notably. short-
chain fuity acid (SCFA)-producing baclerin, such a3
Faecalibacterium prausnitzi and Roseburia, ditinish with age. while
pro-inflammatory genera, ineluding Enterobacteriaceae, increase, ™
The landmark familial study from Maharashira revealed that elderly
participants exhibited depleted SCFA producers alongside a higher
prevalence of potentially pathogenic species, indicating a
predisposition toweard dyshiosis and systemic inflammation,
Regional differences further modulate these patierms, Rural and

Departmant of Siudies in Microbiology and Bictachnology, Kamatak Lindvassity,
Dbrarwad, Kamalaka.
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tribal populations retain greater microbial diversity, with higher
proportions of Firmicutes and diet-adapted unique species-
attributes linked to better metabolic and inmune markers."** In
contrast, urban elders exposed to Westernized diets display reduced
diversity, greater inter-individual variation, and loss of distinetive
taxa. L’

Indian microbiome research has identified five distinet
enterolypes—clusters of gut microbial communily structures-
excesding the four commonly reporled globally, likely reflecting the
country’s heterogencous diets, Ayurvedic constitutional diversity,
and varied microbial exposures.®” Ayurvedic phenotyping offers
additional insights; Pitta Prakriti individoals tend toward microbial
profiles enriched for Bacteroidetes and certain Proteobacteria, taxa
associated with elevated mflammatory potential.? Remarkably, up
to 27% of bacterial 1solates from aged Indians represent potentially
novel or rare species, underscoring the unigue and underexplored
biodiversity of the Indian gut ecosystem.t”

MICROBIAL DYSBIOSIS AND ITS
CONSEQUENCES

In elderly Indians, dvsbiosis aften presenis as diminished
microbial richness alongside an over-representation of pro-
nflarmmatory bactenia and depletion of benelicial SCEA producers
including F. prausnitzii.** This imbalance compromises epithelial
barrier integrity, increasing intestinal permeability (leaky gut) and
facilitating lipopolyvsaccharide (LPS) translocation into the
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circulation.? The resulting endotoxemin drives chronic low-grade
mflammation (mflammaging), a recogmised dover of age-related
disease, SCFAs-—acetate, propionate, and butyrate not only fuel
colonocytes but also modulate immune responses via G protein-
coupled receptors and suppress NE-wB-mediated inflammatory
pathways.” Loss of SCFA producers distupts these protective
functions. Mechamistic hinks between dyshiosis and age-related
vonditions are well established: impaired barrier function exacerbates
insulin resistance in type 2 diabetes. endotoxemia promotes
atherogenesis in cardiovascular disease, and gut-derived
inflammatory mediators contribute to neurndegeneration via the
microbiota-gut-brain axis*®

Gut dysbiosis is further implicated in sarcopenia through
catabalic signaling and reduced nutrient absorption, while
contributing 1o gastrointestinal disorders such as constipation and
irritable bowel syndrome.*# Thus, dysbiosis serves as a pathological
hub connecting microbiul imbalance 10 metabolic, cordiovascular,
cognitive, and musculoskeletal decline, Also, In elderly populations,
ut microbiome composition shows gender-specific patterns, with
postmenopausal women experiencing pronounced shifis due 1o
decliming estrogen levels. These hormonal changes, coupled with
dictary and lifestyle transitions, can reduce microbial diversity, alier
shori-chain fatty acid production, and mcrease susceptibility o
metabolic and mflammatory disorders ®

Physical inactivity in late life is consistently linked to lower
gut microbial diversity and fewer SCFA producers, while structured
exercise tends to enrich butyrate-producing taxa and improve SCFA
levels—mechanisms relevant 1o bowel motility, metabolic health,
and inflammation in elders.2® The progressive decline in circadian
rhythm associated with ageing may exert significant effects on the
gut microbiome, altering is composition, diversity and metabolic
functions.” To counteract age-related disruption of microbial-
circadian synchrony, strategics such as timed feeding, light exposure
optimization, and targeted probiotic or dictary interventions may
help restore divrnal microbiota rthythms and support healthy sgmg.

Chronie medications can cause remarkable alterations in gut
microbiota composition further leading to dyshiosis, Antibiotics,
even when used occasionally, can reduce the population of beneficial
taxa such as Bifidobacterium and Lactobacillus, while promoting
the growth of opportunistic pathogens. " Drugs such as antibiotics,
proton-pump inhibitors, metformin, NSAIDs, siatins, and
psychotropics can disrupt microbial diversity, alier the abundanee
of beneficial and opportumisiic taxa, and impact metabolic, immune,
amd gut barrier functions, These alterations often called as drug-
mndueed dysbiosis may contribute to systemic, gastroimtestinal,
metabolic side effects.” Metformin, a widely used antidiabetic drug,
modulates gut microbiota by enriching SCFA-producing bacteria
like Akkermansia muciniphile and Bifidobacterium, which may
contribute to its therapeutic effects but also cause gastrointestina
side effects. Non-steroidal anti-inflammatory drugs (NSAIDs) and
stating have also been shown to shift microbial composition,
potentially affecting gut barrier imtegrity and systemic
inflammation.** Long-term psychotropic medications, including

IJGC | May-Aug 2025 | Vol 14. No. 2

REVIEW ArTICLE

selective serotonin reuptake inhibitors (SSR1s) and antipsvchotics,
can alter microbial populauons, contributing o metabolic
dysregulation and sastrointestinal disturbances," These findings
underscore that chronic phormacotherapy 15 a key modulator of gut
microbizal eeology, necessitating carcful consideration of microbiome
interactions in disease management,

SOURCES OF PREBIOTICS ELDERLY
POPULATION
Prebiotics—non-digestible fibers and oligosaccharides—
selectively stimulate beneficial microbes including Bifidobacterium
and Lactobacillus, enhancing microbial diversity, SCEA production,
and gut health.?™ Indian dicts are naturally abundant i prebiotics
due to longstanding reliance on fiber-rich plant staples.
key prebiotie sources melude:
= Inulin (garlic, chicory root, anions): boosts Bifidobacteria,
increases butyrate, supports immune modulation, 1
= Fructooliposaccharides (FOS) (bananas, tomatoes, yacon):
enhance put motility, improve glyeemic control ®
+  Resistont starch {conled rice. green bananas, millets, legumes):
fermented to SCFAs, improves insulin sensitivity, reduces
inflammation. "
»  Hets-glucans (barley, oats): lower cholesterol, inerease microbial
richness, swrengthen immunity®
Emerging mdigenous options such as jack il fiber, amla pectin,
and millet bran are being incorporated into functional foods like
low-glycemic snacks, herbal teas, and nutraceutical sachets for
elderly nutrition, ®' Traditional rural and tribal diets high in these
substrates correlate with richer g diversity, whereas urbanized
elders often show reduced intake and microbiota richness.»®

Importance of Gut Microbiome

Gut microbiome help in the production of SCFA, which
strengthens barrier imtegrity and reduces inflammation ™ The
diversity of microbes in the gut helps in the reduction of endotoxin
teanslocation and inflammaging.'*The acidification of the colon
and competitive exclusion limits the growth of opportumstic pro-
inflammatory pathogens,** SCFAs modulate host lipid and glucose
metabolism, improving cardiometabolic health.*® SCFAs maintain
bawel regularity and stool consistency.'? Reduction in systemic
inflammatory markers such as [L-6 and CRP is ohserved. There is
enhancement of immune funetion with increased anti-inflammatory
evtokines and natural killer cell activity.! Also, there is emerging
evidence of cognitive benefits via modulation of neuroinflammation
thrcugh the microbiota-gut-brain axis**

TRADITIONAL DIETARY PATTERNS IN INDIA

Indian diets, especially in rural and tribal communities, are rich
i whole grains (millets like ragh, jowar, bajra), legumes, pulses, and
fermented foods (idli, dosa, pickles, curd), offering a broad spectrum
of prebiotic substrates.”™'" The cooling and fermentation practices
augment resistant starch and oligosaccharide content, further
supporting gut microbial health, Fruits such as amla and jackfrut
provide additional soluble fibers with prebiotic effects. ™" Ayurvedic
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dictary principles emphasize fiber-rich, balanced meals congruent
with individual Prakriti types, indirectly fostering o healthy
nuerobiome*

PROBIOTIC STRATEGIES FOR HEALTHY AGEING

Probictics. live microorganisms conferring health benefits are
key for restoring microbial balance in ageing populations, In India,
Lactobacillus plantarum JBCS, isolated from Northeast Indian
fermented foods, has shown anti-ageing and cognitive benefits in
Caenorhabditis elegans models, extending lifespan by approximately
JE% via antioxadative, stress-resistance, and immune-modulating
pathways including p38 MAPK activation and serotonin gene
upregulation.” Widely used strains in Indian formulations—
L. acidophilus, L. rhamnosus, and B. longum improve gt o
balance, immune responses, and alleviate geriatric gastrointestinal
diserders like constipation and irritable bowel syndrome. They also
exhibit systemic anti-mflammatory and metabolic benefits, '™
Delivery formats include fortified cord, yogurt, kombucha, capsules,
chewables, and powders, Synbiotics (probiotic plus prebiotic)
improve colomization and nutrient bioavailability. ™" The Food Safety
and Standards Authority of India (FSSAL) permils only structure-
function elaims such as "supports digestive health,” recommending
prebiotic mntakes of 210 g/day and strain-specific probiotic
dosages ¥

RECOMMENDATIONS FOR GERIATRIC

PRACTICE

1. Microbiome Profiling: [ncorporate stool-based gut microbiome
analyses in routine geriatric assessments to personalize
microbiome-largeted mnterventions, ulilizing dala from inliatives
like the Indian Human Microbiome Initiative and regional
biobanks *'*

2. Diet-Based Interventions: Promote traditnonal fermented foods
alongside culturally relevant, fiber-rich dicts to nurture beneficial
microbiota 4

3. Personalized Synbioties: Tailor combinations of prebiotics and
probiotics according to Ayurvedic Prakriti and local dietary habits
to optimize gut health,*

4. Public Education: Launch programme to improve gul health
literacy among elderly populations and caregivers, addressing
misconceptions and promoting scientific understanding of
probiotics and prebiotics ®

5. Research Investment: Support indigenous microbiome research,
including genomic characterization of native probiotic stroins
and establishment of comprehensive mucrobial biobanks '

6. Multidisciplinary Collaboration: Engage geriatricians,
microbiologists; nutritionists, and policymakers in designing and
implementing microbiome-centered ageing inlerventions,

7. Longitudinal Monitoring: Initiate cohort studies o track
microbiome dynamics across ageing in Indian populations to
inform causal and imterventional rescarch.

CONCLUSION

The gut microbiome ol the aged Indian population represents a
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distinctive ecological and functional entity shaped by genetic
diversity, dietary traditions, enviromunental exposures, socio-culiural
practices, and Ayurvedic constitution, Ageing correlates with
redueed macrobial richness, depletion of key SCFA producers (I,
prausnitzii, Roschuria), and enrichment of pro-inflammatory and
opportunistic taxa, coniributing mechanistically to chronic disenses
such as bype 2 diabetes, cardiovascular discase, neurodegeneration,
and sarcopenia, Despite urbanization and Westernized diets, many
rural ind tribal communities maintain dch microbial diversity through
fiber-rich and fermented dietary practices,

Leveraging indigenous prebiotic sources—millets, jackfrun
fiber, amla pectin, and resistant starch-rich staples—and cmploying
seicntifically validated probiotics like L. plantarum JBCS und
B. longum offer culturally congruent, practical approaches for
microhial restoration. Personalized synbiotic interventions mformed
by microbiome profiling and Avurvedic phenotyping, alongside
public education and research investment, can clevate peratric care,
Microbiome targeting should be considered a central pillar in
extending health span and Hfespan, Thus, a national geratric
microbiome strategy—ronted in India’s cultural heritage and
biodiversity yet aligned with precision nutrition and microbial
therapeutics—is both timely and tmanslormative,
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Management and Challenges of Respiratory

Diseases in the Elderly

Abstract

Anupama Murthy!

The global rise in the elderly population has led to a surge in chronic respiratory diseases, necessitating
Jucused geriatric respivatory carve. Physiological and immunological alierations associated with ageing

compromise lung function, leading to conditions like COPD, pneumania, interstitial lung diseases, and
tuberculosis. These diseases present unique diagnostic and therapeutic challenges, compounded by
camarbidities, frailty, and cognitive decline. This review discusses the age-related pulmanary changes,
management complexities in specific diseases, diagnostic difficulties, and the need for individualized,

interdisciplinary care approaches. It also highlights ethical considerations and futire directions for

improving respiratory health in the ageing population,

INTRODUCTION

The number of individuals aged over 63 is expected to exceed
2 billion by 2030, accoumting for nearly 2044 of the global population.
In India. the elderly population is expected to rise from 10,1% in
2021 to 13, 1% by 2031, This demographic transition is accompanied
by a mising prevalence of chronic respiratory diseascs, including
chronic ebstructive pulmonary disease (COPD). bronchial asthma,
tubcreulosis (TB), and interstitial Tung discase (1LY, Respiratory
conditions are among the leading causes of morbidity and
hospitalizations in elderly patients, creating significant healthcare
challenges.

Physiological and Structural Changes in the

Ageing Lung
Ageing significantly impacts the soucture and function of the

respiratory svstern. These changes melude:

*  Thoracic Changes: Age-related osteoporosis and kyphosis
stiffen the rib cage, reducing thoracic complionee. This leads 1o
mereased work of breathing and disphragmatic fatigue.

*  Airway and Alveolar Remodeling: Enlargement of nlveolar ducts
and thickening of alveolar sacs, combined wath a reduction 1n
alvenlar surface area, impairs gas exchange, This can lead to
premanire airway closure and ventifation-perfusion mismarch.

'5r Consultant Fulmonoiogist & Ganalrician. PG Hospital, MD Chest Madicine,
PGOGM, FAIMER Fellow

IJGC | May-Aug 2025 | Vol 14. No. 2

+  Respiratory Muscle Weakness: Reduced inspiratory and
expiratory muscle strength affects cough efficiency and mucus
clearance,

+  Lung Volumes: Declines in vital capacity, FEY 1, and maximum
oxygen uptake are observed, while residual volume and
functional residual capacity increase,

= Immunosenescence: Ageing alveolar macrophages and epithelial
vells exhibit senescence markers, oxidative stress, and reduced
fmmune function, increasing susceptibility to infections and
chromic inflammation.

DISEASE-SPECIFIC CHALLENGES AND
MANAGEMENT

Chronic Obstructive Pulmonary Disease (COPD)

COPD s one of the most common respiratory conditions in the

elderly, accounting for high morbidity and mortality.
*  Challenges:

*  Underreporting of symptoms due o cognitive decline and
poor perception of dyspnoea, poor mobilily  dee 1o
musculoskeletal issues.

+  Poorcomplinnce with inhalers due to arthritis or coordination
iSSUes,

#  Recurrent exacerbations requiring hospitalization and
intensive care freatment.

77



ReviEw ArTicLE

*  Polypharmacy due 1o muliimorbidities and potential drug-

drug interactions,
»  Management:

* [ducate patients on appropriate usage of inhaler,
involvement of carcgivers and imparting  health education
through Telemedicine,

+  Vaccination against influenza and pneumaococcus,

* To implement pulmonary rehabilitation and smoking
CEssUtion programme,

PNEUMONIA
Elderly individuals are at high risk of pneumonia due to poor
immunity and comorbidities.
*  Challenges
¢ Reewrrent aspiration pneumonia due o dysphagia and
neuromuscalar disorders,
¢ Misdiagnosss due to atypical symploms and  presentation,
+  Antibiotic side effects and resistance.
*  Management
+  Early diagnosis and talored antibiote therapy,
+  Mutritional support and physiotherapy.
*  Viccination and preventive care,

INTERSTITIAL LUNG DISEASE (ILD)
ILDs like IPF are more prevalent in older adults and have a
progressive, debilitating course,
«  Challenges
+ Diagnostic delays due to overlapping symptoms.
¢ Limited efficacy of immunosuppressive therapics,
*  Management
+  Use of antifibrotic agents {e.g., pirfenidone. nintedanib),
¢ HRCT and serology for accurate diagnosis.
¢ GERD management and palliative care support,

PULMONARY EMBOLISM (PE)
A common cause of unexpected deaths in elderly inpatients,
»  Challenges
¢ Nonspecilic symptoms and diagnostic overlap.
+  Risk of contrast-induced nephropathy in imaging,
»  Manngement
¢ Anticoagulation with monitoring for bleeding.
¢ LUise of V/() sean in patients with renal impairment.
+ Consideration of IWVC filters when anticoagulation is
contraindicated,

ASTHMA IN THE ELDERLY
Asthma can persist or develop de nove in older adults and is
often underdiagnosed due to sympiom overlap with COPLD,
*  Challenges
+  Ditficulties i distingwishing from COPD { Asthma-COPD
Orverlap Syndrome).
+ Reduced perception of symptoms like dvspnea.
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* Poor inhaler technique due to cognitive or phvsical
limitations.

¢ Increased sensitivity to medication side effects {e.g., a-
agonists, carticosteroids).

+  Management

*  Personalized treanment plans with simplified regimens,

*  Lse of spacer devices to assist with inhaler use,

¢ Close monitoring for adverse effects,

¢ Pulmonary rehabilitation and lifestyle modifications.

TUBERCULOSIS (TB)
THin elderly populations is often reactivation ol Tatent infection
and is worsened by malnutrition and comorbiditics.
*  Challenges
v Atypical presentations leading to delaved diagnosis
associated with peor nuirition; fraility.
¢ High rates ol adverse drug reactions 10 anti-tubercular
treatment. (e.g.. hepatotoxicity. visual loss).
¢ Druyg-drug interactions with common medications |ike
anticoagulants and anti-epileptics,
*  Social stigma, isolation. and poor treatment adherence.
»  Management
+ Comprehensive geriatric assessment before starting therapy.
+  Directly Observed Therapy (DOT) 1o ensure compliance,
¢ MNutritional and psvehosocial support,
+ Involvement of community health workers for follow-up.

LUNG CANCER
Lung cancer is predominantly a discase of older adults, with
over wo-thirds of cases diagnosed in people over 65,
= Challenges
¢ Beduced tolerance to ageressive therapies like surgery or
chemotherapy,
¢ Invasive disgnostics (CT-guided biopsy, bronchoscopy ) imay
e pisky.
¢ Comorbidities complicate oncologie decision-making.
¢+ Risk of under-treatment due to age bias,
+ Mot many clinical trials for newer agents in elderly.
+  Management
v Use of tarpgeted therapies (eg., KRAS, MET, BRAF
mutations ) when molecular profiling allows.
¢ Multidisciplinary tumor boards with genatrician on board
to tailor individualized plans.
+ Palbigtive and supportive cuare to maintain quality of life:
¢+ Coarcful balanee between treatment effectivencss and
functional reserve.

DIAGNOSTIC AND INTERVENTIONAL

CHALLENGES

Imaging Limitations:

= Chest X-ray may be inadequite due to difficulty in patient
positioning.
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« CT.and CTPA are limited by motion artifacts, contrast
nephropathy, and co morbid kidney disease,

*  Ultrasound offers a bedside, non-invasive option for defecting
effusions and consolidation,

*  Nuclear scans are useful alternatives when contrast use is
contraindicated.

Pulmonary Function Testing

»  Elderly patients may nol be able to complete spirometry
accurately.

*  Impulse Oseillometry and FeNO provide less effort-dependent
alternatives.

Bronchoscopic Interventions

= Flexible bronchoscopy, EBUS-TBNA, and minimally mvasive
procedures are generally safe with appropriate sedation
adjustments,

«  Advanced interventions such as thermal ablation and stents
are increasingly wsed in elderly patients with lung cancer.

ETHICAL AND GERIATRIC CONSIDERATIONS

»  Shared Decision-Making: Invalving patients and caregivers in
discussing treatment options is essential for ethical care.

*  Advance Care Planning: Conversations ahout resuscitation
status, pallintive care, and end-of-life preferences should be
initiated early,

« Informed Consent: Adjustments may be needed in
commurication for patients with hearing loss, cognitive decline,
or language harriers.

WGC | May-Aug 2025 | Val 14, No. 2
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= Frailty and Functional Status: Therapeutic decisions must be
guided not just by disease severity but by the patient’s overall
functional reserve and inirnsic capacity,

FUTURE DIRECTIONS AND RESEARCH

= Telemedicine: Remote consultations and monitoring can bridge
care gaps, especially in rural areas or during pandermics,

= Artificial Intelligence (AL} ALin radiology and spirometey may
tmprove diagnostic accuracy and early detection,

= Gerlatric Pulmonary Research: Rescarch in lung ageing will
give better insight into cellular senescence, ageing libroblasts,
and environmental pollution effects and to develop targeted
treatment for chronic respiratory discases will improve survival
outcomes in the elderly

« Integrated Care Models: Collaborative care befween
pulmonoelogists, geratricians, physiotherapists, and social
workers can oplimize outeomes,
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Case REPORT

The Enigma of Pyrexia: Unrevealing Fever of Unknown

Origin in an Immunocompetent Patient

Pritam Kundu?®, Jayanta Sharma?, Hirak Mazumder®, Arup kumir Sahot, Mohidur Rahaman?

Abstract

Histoplasmosis is a fungal infection caused by the dimorphic fungus Histoplasma capsulatum. In the
immunecompromised tndividual, a disseminated form of the disease can be frequent. We provide a case of
disseminated histoplasmosis in an immunocompetent person, emphasizing the significance of maintaining
& high index of suspicion even in immunocompetent people, which is a rave entin. Also, ity presenration
as a fever of unknown origin is also rare, which was present in our case'?

Kevwords: Disseminated Hivtoplasmosis, Fever of unknown origin, immunocompetent, granuloma.

INTRODUCTION

Histoplasmosis is caused by the dimorphic fungus Histoplasma
capsulatum, Humans may be infected with H. capsulatum via inhaling
microconidia and mycelial fragments of the organism. Patients with
ALDS or receiving immunosuppressive agents ane easy to infect
with H. capsulatum. Immunocompetent patients are alse occasionally
imfected with H. capsulatum. which is usually expressed through
nenspecific clinical manifestations such as prolonged fever, weight
loss, oropharyngeal wulcers, hepatosplenomegaly, and
lymphadenopathy. Here we report a case of histoplasmosis exhibited

as fever of unknown origin in an immunocompetent male *4*

CASE REPORT

T year old gentleman, who 18 a retired bank officer by profession
from north Kolkata, presented with complams of intermittent fever
m the range of 101-103°F for the lost 2 months associated with
unintentional weight loss and dry cough. He had no history of
associated chills, rigors, shortness of breath, haemoptysis, vomiting,
loose motions, night sweats; or burning mictarition.

He was a known case of type 2 diabetes mellitus with good
glycaemic control (HbALC - 6.8) and COPD. He had a hastory of
recurrent hyponatremia for the fast 2 years, but the cause was
unknown, The patient was on oral medicines for diabetes and inhalers
for COPD.

"Post graduate Tralnes, *Professor and Senior Consultant, *Sentor Consultant,
Department of Infem:al Medicme*Senior Consuliant, Department of Crtical Care
Medicing, *Post gradusts Traines, Capariment of Intermal Medicineg, Apallo
Multispeciality Hospial, Kotkata
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On examnation he was found 1o be hemodynanncally stable
with a raused body termperature { TOG"F ), [nthe chest bilateral coarse
wrepitations were heard in the infra-scapular area of the posterior
chest wall, Subsequent investigations revealed leukopenin (TLC
300 cunmm ), raised CRP (3. 2mgddl), iron deficiency anaemia, Blood
culture was sterile, Malarin and dengue serology were negative,
blood for gamma interferon T8 and scrub typhus were negative,
Hyponatremia was present, which was of the SIADH pattern, HRCT
Thorax was done, which showed bilateral consolidation with ground
glass opacities in the lower lobes of both lungs.

HRCT THORAX : bilareral consolidation with ground glass
apacities in the lower lobes

GG | May-Aug 2025 | Vol 14, No. 2



RELEVAHT IHUEBTIEAHEHS FINDINGS

-ﬁ" Hb - Sadwﬂdl. *
& TLC - 3300/cumm %
Platelate - 1.7 Licumm
CRP-52 nwda. *
Procalcitonin - 0.34 ngimL
Lactate - 0, E‘l mmal(l.
Sodium - 'IZT mEqﬂ. L
Potassium - 4.2 mEq/L
RFT - Normal
LFT - Normal
'ECHO «-.L'-."EFEE'ﬁn No R'R MA
‘Serum osm. - 272 msom/L ¥
Urine osm. - 348 msomiL #
Urine spol sodium - 54 mEIL #
= Serum cortisol - Normal

The patient was commenced on 1V uids, 1V antibiotics, and
nebulisation for poeumonia in the background of COPD. Bu it did
not improve the clinical condition of the patient afier 3 days of
antibiotic therapy, He had undergone EBLUS, and bronchoalveolar
lavage was negative for MTB Gene Xpert, the galactomannan level
was 1.4 (raised), serum ACE level was normal. FDG PET CT of the
whole body showed a local area of consolidation m bilateral lungs,
mediastinal hilar lvinph node enlargement, and unilateral rim
enhancing adrenal nodules with necrosis on the lefi side .

o view of persisting leukopenia, bone marrow biopsy was done,
which showed granuloma in bone marrow, Urinary histoplasma
antigen was sent, which came back positive. The patient was
sereened for HIW serology and it came back negative. The absolute
nevtrophil count was > 1000, and the CD4 count was also normal,
The patient was commenced on iy, Liposomal amphotericin B { Smg/
kgiday) for 2 weeks, which improved the patient’s condition. He
became afebrile afier 3 days of aniibiotic therapy. Then Tab.
liraconazole 200 mg twice daily for 12 months was given as
mamienance therapy.

Bune Marrow Biopsy © Presence of gramdome
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DISCUSSION

Histoplasma eapsulatum is a dimorphice fungus. [1 can existas a
maold in the environment at 253°C and as & yeast in tissues at 35°C to
37.8°C. H. capsulatum var capsulatim and H. capsulaom var duboisii
are 2 varieties of H. capsulatum pathogenic o humans. The humid
environmenl with strong winds and low sunshine levels is suitable
for H. capsulatum growth.®”

In our case, the patient presented with [eatures of lever of
unknown origin. Cough, haemoptysis, urinary symptoms, vomiling,
diarrhoea, or other potential diagnostic elues were absenl.
Leukopenia was present, which is unusual in bacterial sepsis.
Trapical fever screening was also negative, In bronchoalveolar
favage, raised galactomannan indicates wwards a fungal infection.
Bone marrow biopsy showed granuloma, which favours the
histoplasma infection. And it is to be confirmed by urinary
histoplasma study.

But disseminated histoplasma infection is a rare manifestation
in immunaocompetent individuals ¥This patient was screened for
immunodeficiency state, but it came back negative, ANC was >
1000/ /cumm, He had history of diabetes, but it was well controlled.
HbA IC was <68,

CONCLUSION

[Msseminated histoplasmosis can be a differential dingnosis of
fever of unknown arigin, In immunocompetent individuals, it can
also be manifested. Although isolation of H, eapsulatuim from culture
is the gold standard for diagnosing disseminated histoplasmosis,
hone marrow aspiration can also provide diagnostic value when the
leukocyte, ervibrocyte, or platelet levels simultaneously descend.
Gold Standard treatment  based on ¢lassical amphotericin B, but
voriconazole, itraconazole, and posaconazole may be used as
salvage treatment option, Early diagnosts and proper antifungal
therapy can prevent its progression and cure the disease. ™
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Focal Segmental Glomerulosclerosis as a Cause of
Elderly-Onset Nephrotic Syndrome: A Case Report

and Literature Review

Preetam N Wasnik!, Pranita, Vyshnavi®, Vinay Rautiya®*

Abstract

Foval Segmental Glomerulosclerosis (FSGS) is a well-recognized cause of nephrotic syndrome in young
and middle-aged adults, but its vccurrence in the elderly is less frequently reported and often
underdiagnased, While mare rare, primary FSGS can and does occur in elderly patients. In elderly
patients, secondary causes of FSGS become increasingly prevalent, including hvperiension, obesity,
e prion venal insudts, As a result, o diaggnosis of primary FSGS reguives carefid exclusion of secondary
Sorms. Renal biopsy is essential not only to confirm the presence of segmental sclevosis and to evaluate
the pattern and distribution of lesions also to rule out ather causes. Diagnosing and treating nephrotic
symdrame in the elderly poses unigue challenges due to age-related comarbidities (e.g., diabetes,
cardiovascular disease), altered pharmacokinetics, and increased susceptibility to medication side effects.
Tmimunosuppressive therapy, whife potentially effective in primary FSGS, must be nsed cantiously in the
elderlv. The risks of infection, bane loss, metabolic disturbances, and cardiovascular events are
heightened, making visk-benefit assessment essential,

We present the case of a 64-year-old male with new-onset nephrotic syndrome who was subsequently
diagnosed with FSGS on renal biopsy, This case highlights the need for heightened clinical suspicion
and the vole of hisropathological evaluation in elderly patienis with prateinuria, even in the absence af

classical features.

Keywards: Elderly. Nephrotic svadrome, FSGS, Renal Biopsyv,Challenges

INTRODUCTION

The elderly population 15 growing rapidly. As of 2023,
approximately 1.1 billion individuals aged 60 and older reside globally,
constituting about 13.9% of the total population, By 2050, this
demographic is expected to double to 2.1 billion, making up 22%, of
the global population. The spectrum of glomerilar discases varies
with age, While membranous nephropathy remains the most
frequently diagnosed lesion in elderly-onset nephrotic syndrome,
other etinlogies like FSGS are increasingly recognized.' Neoplastic
provesses may underlie membranous nephropathy in a significant
propertion of clderly individuals, particularly those over 60, with
lung and colon carcinomas being most commoen,' Tumer antigens

*dditional Professor, *Associate Professor, %PGT, “PGT, Depanment of General
Medicing, AlIMS Raipur
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and antibodies have been Tound in glomeruli ol alfeeted individuals,
linking encologic and renal pathophysiolegy.® FSGS is
podocytopathy that can manifest clinically with nephrotic syndrome
along with AKL hypertension (TN}, and progressive CRD. Renal
biapay is essential for establishing a definilive diagnosis, excluding
secondary causes and puiding treatment. We describe a case of
FSGS inan elderly patient initially suspected to have membranous
nephropathy,

CASE DETAILS

A 64 year old male, presented with generalised body swelling,
foaming in urine from 43 days associated with progressive Tatigue,
history of Hypothyroidism from 6 months on 30 micrograms daily of
levothyroxing and no history of diabetes, NSAID use, or recent
infections,
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Figure |

On examination

Pulse rate 88 bpm. normal volume, regular; BP 130/90 mmHg,
There was no pallor and icterus but anasarca was present with
petiorhital puffiness.

On Investigations

Serum Albumin: 1.8 g/dl, Serum Creatinine: 1.3 mg/dl, Urine
Routine microscopy : 3+ protein, no casts and crystals, 3 RBC/hpf,
Urine for Dysmorphic RBC - Negative, 24 hour urinary protein : 6
grams24 hours; HIV, Hepatitis B, Hepatitis C serology: Non Reactive,
HPLC: Normal Hemoglobin pattern, ANA, ANCA. SPEP : Normal ,
Complement levels : Normal, USG Klidneys: Normal sired kidneys
with preserved corticomedullary differentiation

Given the absence of systemic diseuse or secondary couses, o
percutancous renal biopsy was performed.

Hisiopathology : (Figure 1) was suggestive of Focal and
Segmental sclerosis (FSGS),

DISCUSSION

Primary FSGS mav cause nephrotic syndrome in¢lderly although
membranous nephropathy is most commen and ¢an lead 1o ESRD in
approximately 0% of patients duge to its complex actiology and

often poor response to sieroid therapy. FSGS can be primary or
secondary to factors like mutations, infections, or drugs. Patients
with nephrotic-range proteinuna have worse outcomes compnred
to those with sub-nephrotic presentations, Elevated serum creatinine
and the degree of interstitial fibrosis at diagnesis are strong
prognostic indicators.*? This case illustrates the diagnostic value
of biopsy and suppores including FSGS in the differential diagnosis
for elderly patients with nephrotic syndrome.**

CONCLUSION

FS35, though uncommon, should he considered in the
differential dingnosis of nephrotic svndrome in the elderly. Renal
biopsy remains the gold standard for diagnosis and guides
immunasuppressive therapy. Early detection and management can
significanmtly alter the clinical trajectory and preserve renal function,

Renal cortical parenchyima with 20 glomeruli, 10% were globally
sclerosed,One glomerulus reveals tuft sclerosis. Significant
proliferative or exudative activity was not observed, No evidence
of crescent formation or tuft necrosis, sub endothelial deposits,
intra capillary thrombi. Tubular atrophy and interstitial fibrosis
mvolved less than 10% of the sample DIF studies did not show any
glomerular immune staining, suggestive of Focal and Segmental

selerosis (FSGS).

Undertaking: The case report is not under consideration
elsewhere and have not heen reparted carlier partly/totally.
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contributions tothe study and have read and approved the contents,
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From Joints to Meninges: An Unusual Neurological
Complication of Chikungunya Fever

Pradnya Mukund Diggikar,! Janani R Akhilesh Jagirdar? Kishor Khillare*

Abstract

Buckground: Chikungunya virns (CHIKV) infection is an arbovival illness transmitied by Aedes aegypti
and Aedes albopictus mosguitoes, primarily presenting as an acute febrile illness with polvarthralgia,
However, atvpical and severe manifestations, particilarly newrological and hepatic invalvement, are
inereasingly vecognised in vulnerable populations such as neonares. immunocompromised individuals,
and the elderiy.

Cuse Summary: We report a vare case of an elderly patient with no known comorbidities who presented
with acute onset of high-grade fever, progressive lower limb weakness, and altered mental status, Clinical
evaluation revealed features consistent with meningeal ireitation, while investigations showed lewkopenia,
thrombocvtopenia, elevated liver enzvmes, and positive sevology for Chikungunva. Cerebrospinal fluid
(CSF) analvsis suggested viral meningitis, Hepatitis serologies were negative, and the hepatic dvsfunction
wies attributed to CHIKV, The patient was managed supportively in an intensive care setting with 1V
fluids, antipyretics, empirical antibiotics, antiviral coverage, and close monitoring af liver function and
plareler counis,

OQutcome: After a chalfenging course with persistent fever and sensarium disturbances. the patient showed
gradual neurclogical and hepatic recovery, Full orientation and clinical stability were achieved by day
I3 of adniission,

Conclusion: This case underscares the importance of recognising Chikungunya virus as a potential cause
of severe systemic complications such as meningitls and hepatitis, especially in efderly individuals—even
in the absence of predisposing comorbidities. Early identification and prompt supportive care are key 1o
improving outcomes in such rave presentations,

Keywords- Chikungunya virus, Viral meningitis, Chikungunya-associated hepatitis, Atypical arboviral
infection, Elderly newrological complications

INTRODUCTION

Chikungumya fever is a re-emerging tropical disease caused by
the Chikungunya virus (CHIKV), an RNA virus belonging to the
Alphavirus genus of the Togaviridae familv.! Since its reappearance
in the Indian subcontinent and parts of Africa and Southeast Asia,
Chikunpunya has been associated with outhreaks marked by high
morhidity but low mortality. The elassical clinical picture involves

'Professor, 23Resident, *Professor. Department of Internal Medicing, Or, 0. Y, Patil
Medical College, Hospilal and Resaarch Centre, Or O Y. Patil Vidyapeeth (Deemad
1o be University), Pune, Maharashira.
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an abrupt onset of fever. joint pain, myalgia, rash, and headache,
Most cases are self-limiting and resolve within 7-10 days,*®
However, recent literature has highlighted that atvpical
mani{estations—including newrological, cardiovascular, renal, and
hepatic involvement—may oceur, particularly in high-risk groups
such as neonates, immunocompronused patients, and the eldery?
Neurological complications reported range from encephalitis and
Guillain—Barré syndrome to transverse myelitis and meningitis,
Simultancous hepatic involvement, though less frequently
deseribed, may manifest a3 trunsaminitis or acute hepatitis.
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Meningitis cavsed by CHIK Y 12 an under-recognized entity, and
its pathophysiology is still not completely understood. The vires is
postulated to cross the blood-brain barrier either via infected
lewkocytes or through diregt endothelial disruption. Similarly, hepatic
dysfunction in Chikungunyva may result from viral-induced
heparocellular damage, immune-medinted injury, or hypoxic hepatitis
in severe systemic illness:®

This case report presents a unigue and rare oceurrenve of
Chikungunya-associated meningins with concurrent hepatitis in an
elderly patient wha had no prior comoridities, The case exemplifics
the diagnostic challenges and emphasizes the need for awarencss
regarding such severe atypical presentations, especially during
outbreaks or in endemic regions.

CASE PRESENTATION
A T2-year-old male, previously healthy with no known
comorbidities, presented to the emergency department with a two-
day history of high-grade fever associated with chills and generalized
bodyache. He subsequently developed progressive weakness in
bBoth lower limbs, followed by altered sensorium and reduced
responsiveness, There was no history of seizures, vomiting, or
trauma, and np recent travel or exposure 10 known toxins. He was
not on any long-term medications, and there was no personal or
family history of diabetes. hyvpertension, chronie liver disease, or
neuradogical illness,
O initial examination, the paticnt was febrile ( 1047F), heart rate:
109 bpm, with a blood pressure of 100/70 mmHg and oxvgen
saturation of 97% on room air. He appeared drowsy, was not oriented
to time or place, and responded minimally to verbal stimuli.
Neurological examination revealed: Hypotoniz in all four limbs,
decreased deep tendon reflexes, positive signs of meningeal
irritaticn, No focal neurological deficit oreranial nerve involvement,
Plantar reflexes were bilaterally flexor,
There was neck rigidity, Kernigs positive, Brudzinski positive,
but the paticnt’s cooperation was suboptimal due to altered
mentation. Examination of other systens, including cardiovascular,
respiratory, and gastrointestinal systems, was unremarkable.
Laboratory investigations on admission showed:
*  Leukopenia with a total leukocyte count of 4, 300/ mm?
+  Progressive thrombocytopenia, with platelets decreasing
Trovm 87,000/ to 60, 000/mmy? over 48 hours

*  Liver luncltion tests revealed significantly eclevated
transaminases (SGOT =450 1L/, SGPT =400 UL and total
bilirubinof 2.8 mg/dL

»  Renal function and electrolyies were within normal limits

MERI Brain plain and contrast was normal.

Peripheral blood smear was negative tor malarial parasites, and
dengue N51 antigen and leM were also negative. Blood cultures
and urine cultures showed no growth, Serology for Chikungunya
lah was negative, ruling out acute CHIKY infection. Heparitis
serology (HAY, HBY, HC'V, HEV) réturned negative, ruling out
comnmen viral causes of hepatitis,
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A lumbar puncture was performed after platelet counts stabilised.
CSF analysis showed:

* Clear appearance

*  Mild lymphoeyiic pleocytosis

*  Elevared protein

+  Mormal glucose

These findings were consistent with vieal meningitis. CSF Cultures,
Malignant evtology and NIV panel was sent.

The patient was admitted to the intensive care unit (ICU) for
elose monitorng. Inital treatment included:

= Empincal intravenous antibioties | Cefiriaxone ) 2 gm [V, twice

daily

= Antivieal therapy with acyelovir

= lotravenous fluids and antipyretics

Despite persistent high-grade fever and altered mental status
during the initial days of hospitalization, the patient remained
hemodynamically stable, Daily monitoring of hepatic enzymes and
plaielet count was conducted.

Patrent persisted 1o have high grade lever of 104 degree
Fahrenhen, Liver [unction test showed inereasing trend, in view ol
which Doxyeveline was mitiated.

Serclogy lor Leptospirosis was senl, which tesied negative,

On Day 4 Patient persisted io have high grade fever with
blanching rash all over body and developed bilateral lower limb
swelling extending upto knee associated  with ealf tenderness and
warmth, DVT soreening was done, which reported as Bilateral lower
limb cellulitis,

Daaly dressing and both limb care and elevation was done along
with position change and bowel, bladder, body care.

Patient persisted to have high grade temperature, 4-5 spikes per
dav with chills and rigour, not responding (o antibiotics, Plateleis
count decreased to 27,000/ mun®,

CSF cultures tested negative, Malignant Cytology reported
negative, Blood smear for Malarial parasite was negative

By day10, platelet counts began to rise, and hepatic enzymes
showed a downward trend.

By dayl4, the patient began responding to verbal conunands
and was gradually orented to time. place, and person.

By dayln, the patient’s condition had improved significantly.
He was afebrite. alert, able to follow commands, and mobilizing with
assistance. He was shifted to the general ward for further observation
and was discharged in a stable condition on day 20, with adviee for
outpatient follow-up and seral liver function monitoring.

O Dy 25, afler dischange, Patients NIV panel had tested positive
for Chikungunya virus Tg M positive .

DISCUSSION

Chikungunya virus (CHIKV) infection has gained increased
attention due to its resurgence in endemic areas and its potential for
cousing severe complications beyond its typical presentation.
Although it is commonly associated with an acute febrile illness
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accompanied by arthralgia. a growing body of literature has
documenied its capacity 1o induce neurnlogical and hepatic
camplications, especially in high-risk groups such as neonates,
pregnant women, immunocompromised individuals. and the
clderly.'4

In this case, the patieni. a 72-year-old male with no known pre-
cxisting comorbidities, presented with acuie viral meningitis and
hepatitis, confirmed o be secondary to Chikungunya infection. This
dual womplication is a rare but clincally significant presentation,
and its early dentification can be challenging in regions where
multiple arboviral infections (like dengue and Zika) co-circulate and
share overlapping ¢linical features,

Newrological manifestations of CHIKY range from
encephalopathy. encephalitis, meningitis. myelitis, to Guillain-Barre
syndrome, The exact mechanism of neuroinvasion is not fully
clucidated butmay involve direct viral entry into the CNS or immune-
mediated mechanisms triggered by the infection. In this patient,
cerebrospinal fluid (CSF) findings of lymphoeytie pleocytosis,
clevated proteins, and the absence ol bacierial pathogens supporied
the dingnosis ol viral meningiiis. Furthermore, the absence of other
eliological agents (negative bacterial cultures, negative dengue and
malarin testmg) helped sirengthen the diggnosis of Chikungunya-
associaied menimgiis,

Hepatic imvolvement in CHIKY 15 also underreported and can
range from mild transaminiiis to acule hepatitis with jaundice. In our
patient, the transaminase levels were significontly elevated, with
raised bilirubin, but there was no-¢linical evidenee of liver tailure,
Importantly, viral hepatitis panels (HAY, HBV, HCV. HEV) were
negative, sugpesiing that the hepatic dysfunction was a direct
complication of Chikungunya. This hepatic involvement may be
due to direct cytopathic effects of the virus on hepatocvies or
mdirect iwnmune-medited injury,

This case emphasizes two important considerations. First, age
alone 15 a significant risk factor for severe and atypical disease in
CHIKY infections, even in the absence of traditional comorbidities
such as diabetes or cardiovascular disease. Second, atvpical
presentations such as central nervous svstem mvolvement and
hepatitis should be actively considered and mvestigated in febrile
patients with neurological syimploms in endemic areas, especially
when routine investigations are inconclusive.
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Timely supportive care remains the cornerstone of management
in such cases, as no specific antiviral therapy exists for CHIKV. In
this case, the use of empirical antivirals (acvelovir), antibiotics
{eefinaxone, doxyeveline), liver supportive care, and intensive
momitoring led to a complete clinical recovery, highlighting the
importance of a multi-disciplinary approach in managing complex
viral infections.*?

CONCLUSION

This case report documents a rare and severe presentation of
Chikungunya infection in an elderly patient without comorbidities,
manifesting as viral meningitis and conewrrent hepatitis, 1t highlights
the importance of considering Chikungunya virus as a differential
diagnosis in patients with unexplained fever and neurological or
hepatic dysfunction, particularly in endemic regions or during
outbreak settings.

The case also underscores the need for increased clinical
vigilance, especially in elderly populations, who may be at greater
risk of developing atvpical and severe manifestations of commaon
viral infections. Early identification, exclusion of other potential
causes, and timely supportive management are essential to ensure
favourable outcomes in such patients.

In the broader public health context, this ease contributes ta the
growing understanding of Chikungunya virus's neurotropic and
hepatotropic potential, calling for further research into its
pathophysiology and the development of targeted treatments or
preventive strategies.
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