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ABSTRACT

Background: Patients with dementia

usually have multiple comorbidities. The
presence of comorbidities may exacerbate
the progression of dementia and decreases
the patient’s ability to participate in health
maintenance activities. However, there is
hardly any meta-analysis estimating the
magnitude of comorbidities among patients
with dementia in the Indian context.

Methods: \We searched PubMed, Scopus,
and Google Scholar, and relevant studies
conducted in India were included. The risk
of bias was assessed and a random-effects
meta-analysis model was used in which

I? statistics were calculated to measure
heterogeneity among studies.

Results: Fourteen studies were included in
the meta-analysis based on the inclusion
and exclusion criteria. Altogether, we found

the coexistence of comorbid conditions such
as hypertension (51.10%), diabetes (27.58%),
stroke (15.99%), and factors like tobacco use
(26.81 %) and alcohol use (g.19%) among
patients with dementia in this setting.

The level of heterogeneity was high due

to differences in the methodologies in the
included studies

Conclusions: Our study found hypertension as
the most common comorbid condition among
patients with dementia in India. The observed
lacuna of methodological limitations in the
studies included in the current meta-analysis
provides the urgent need for good quality
research to successfully meet the challenges
ahead while devising appropriate strategies
to treat the comorbidities among patients
with dementia.

Keywords: Dementia, comorbidities, risk
factors, India

ementia, a neurodegenerative dis-

order associated with population

aging, was estimated to have in-
creased by 117% (95% uncertainty interval
[UI]114-121) between 1990 and 2016 global-
ly.* There is emerging evidence of decreas-
ing prevalence of dementia in high-in-
come countries such as North America
and Europe, due to the increase in educa-
tional attainment and improvements in
the management of cardiovascular dis-
ease and its risk factors.> On contrary, an
increase of 197% change (95% UL: 160-238)
and an age-standardized rate of 6.4% (95%
UIL: —3.6-20.4) for dementia is forecasted
in India by 20s50. This forecasted transi-
tion is attributed to changes in population
growth, population aging, changes due to
education, and risk factors.* Globally, 12
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modifiable risk factors such as low educa-
tion, hypertension, hearing impairment,
smoking, midlife obesity, depression,
physical inactivity, diabetes, social isola-
tion, excessive alcohol consumption, head
injury, and air pollution were associated
with dementia.s7 In India, the risk factors
for dementia were observed as vascular
and metabolic (diabetes, hypertension,
dyslipidemia, obesity, stroke, high BMI),
genetic (Apolipoprotein®  Presenilin-1),?
and other risk factors (gender differen-
tials,® nutritional deficiencies," low litera-
cy, change in social system urban living).>

Worldwide literature on the comorbidi-
ties in dementia suggest prevalence rates of
6%-39% for diabetes,? 3%-34% for stroke,
15.9% for major depressive disorder,* 20%
for depression,’s 14% for anxiety,s and 4.4%
for post-traumatic stress disorder.’s The cor-
responding rates are likely to be different
in India due to the differences in socio-
economic status, lifestyle, and literacy, as
well as access to health care and the inter-
net. Further, the increasing prevalence of
multi-morbidities and the underdiagnosed
and undertreated medical illnesses, partic-
ularly in rural Indian settings, complicates
studying the comorbidities of dementia.®®
Understanding the burden of comorbidi-
ties among dementia patients is critical to
addressing future changes in modifiable
risk factors that might influence the tra-
jectory of trends in age-specific prevalence.
The changes in the brain leading to demen-
tia start at least two decades before the
presentation of overt clinical symptoms.”
In this context, it is important to quan-
tify the burden of comorbidities and/
or multi-morbidities among dementia
patients in India, to advance the strategies
for prevention.

Methods

Themeta-analysiswas conducted following
the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA)
guidelines and was registered in the PROS-
PERO database (CRD42022321019)

Search Strategy and
Selection Criteria

We searched the following electronic bib-
liographic databases: PubMed, Scopus,
and Google Scholar. To prevent omissions,
a snowball search was conducted for refer-
encestoincludearticlesandrelevantreviews
to supplement the relevant literature.

We used the combination of Medical
Subject Headings and keywords of the
following search concepts: “dementia”;
“comorbidity”; “India.” The details of the
search strategy in PubMed are given as
Supplementary Material 1. The data search
was carried out by two investigators (HH
and VLN). The archives of relevant Indian
journals were reviewed for maximum
inclusion of the available studies. The
screening of the potentially eligible studies
was performed by two investigators (BV
and MD) who further appraised the full
texts of appropriated records to reach a
common consensus regarding the inclu-
sion and exclusion of individual studies.

Inclusion and Exclusion
Criteria

Observational studies (hospital and com-
munity-based studies) conducted in the
Indian setting reporting the comorbidities
in patients with dementia and published
in the English language were included.
Studies were included if participants had
dementia based on standard diagnostic or
screening criteria. Global or Indian prev-
alence or incidence studies that did not
estimate the comorbidity among patients
with dementia were excluded. Besides,
studies with inadequate data and studies
that exclusively evaluated cognitive
deficits without diagnosis/screening for
dementia were excluded.

Data Extraction

The data extraction was done based on the
following study characteristics: namely
author (year of publication), period of
study, study type, criteria for demen-
tia, sample size, gender, age, education,
comorbid conditions such as hyperten-
sion, diabetes, dyslipidemia, tobacco use,
alcohol use, family history of dementia,
history of stroke, etc. Two investigators
(BV and SG) were involved in the prepara-
tion of the data extraction table based on
the eligibility criteria. The extracted data
were cross-verified by the author EM. A
mutual consensus resolved disagreements
between the authors (BV, SG, and EM).

Quality Assessment

The JBI Critical Appraisal Checklist
was used for the risk of bias assessment
(Available from https://synthesismanual.
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jbi.global). Each study was graded as 1—
yes, 0—no,and UC—unclear after rigorous
review. The total scores of the included
studies were not considered for the study
selection criterion in the meta-analysis. Two
review authors independently assessed the
risk of bias in the included studies (J] &
SS). This process was performed iteratively.
First, each author reviewed the studies and
made the risk of bias assessment based on
the criteria. A third independent reviewer
(SA) addressed discrepancies in the quality
scoring of two reviewers. Disagreements
were resolved by group consensus.

Statistical Analysis

The R software was used to perform this
meta-analysis, and the pooled estimate of
outcome measures was estimated using
inverse-variance weighting methods
(Available from: https://www.R-project.
org/). Assuming the significant inconsis-
tency among the studies, a random-effects
meta-analysis model was used, and T*
statistics were calculated to measure
heterogeneity among studies. The hetero-
geneity was considered mild, moderate,
or high when the I* values were 25%—-50%,
51%-75%, and >75%, respectively. The
funnel plot and Egger’s test were used
to assess the potential publication bias
when the number of studies is more than
10 or wherever possible.

Results

Identification of Studies

The database search identified 1140 reports:
990 were excluded based on title and
abstract screening and after eliminating
duplicates, 150 articles were retrieved for
detailed evaluation, and 136 of these were
excluded for the reasons summarized in
Figure 1. Finally, 14 eligible articles were
included in the meta-analysis.

Study Characteristics

The sample size ranged from 27 to 1777 in
which the age of the study subjects was
mainly in the early sixties (Table 1).¥3
The studies recruited study participants
from the hospital-based setting'»*2%2% and
community-based  population.’$202728303t
Half of the studies were conducted in the
southern part of India®>°226293 and the
period of conducting the studies ranged
from 2003 to 2017. The assessment
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of dementia was most commonly
done by using a Mini-Mental status
examination.”2»»3 Other scales used to
measure dementia include the Clinical
Dementia Rating Scale,>> Early Dementia
Questionnaire, * Community Screening
Instrument—Dementia,* Geriatric
Mental State*® Around 55% of the
dementia patients with comorbidities
were males (55.4%; 95% CI: 46.64-63.84)
while the proportion of females was 44.6%
(95% CI: 36.16-53.36). The total score of risk
of bias assessment according to the JBI
Critical Appraisal Checklist for analytical
cross-sectional studies was 8 and the score
ranged from 1 to 5. The mean risk of bias
score was 3 and the median score was 1
indicatingahighrisk of biasin theincluded
studies. A major proportion of the studies
did not provide detailed descriptions of
the study settings. Out of the 14 studies,
the information on the procedures for the
measurement of the various comorbidities
of dementia was reported only in six
studies. None of the studies listed the
possible specific confounding factors and
did not state the strategies to deal with
the same. Appropriate statistical analyses
were not performed in the majority of

FIGURE 1.

the studies. The details of the quality
assessment of the studies using the JBI
checKklist are described in Table 2.

Comorbidities

Dementia being a chronic illness, we
identified the comorbidities and the asso-
ciated factors based on the cross-sectional
studies conducted in the Indian setting
(Figure 2). Of the 2542 patients included
in the analysis from 8 studies, the pooled
proportion of dementia patients with
hypertension as comorbid condition
was 51.1% (95% CI: 38.17-63.89).19242731
Overall, 2808 patients were included in
the analysis from 8 studies for detect-
ing the pooled proportion of dementia
patients with diabetes mellitus which
was found to be 27.58% (95% CI: 21.24—
34.97).92+2627  The other comorbidities
associated with dementia patients were
dyslipidemia (76.09%; 95% CI: 10-99; n
= 5 studies)®»>>+ and stroke (15.99%; 95%
CIL: 03.9147.14; n = 3 studies).>>*24 Two
studies reported depression (36% and
40%)9>+and coronary artery disease (5.3%
and 58.8%)*>* as comorbid conditions
associated with dementia in this setting.
One study reported the presence of

Flow chart of search stretegy and selection process.
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hypothyroidism (0.2%) and vitamin
deficiency (3.09%) in treatment-seeking
patients with dementia.>

Associated Factors

The history of tobacco use, both smoking
and smokeless forms was 26.81% (95%
CI: -15.62—42.01; 1 = 9 studies)2b2325273t
and alcohol use was 9.19% (95% CI:
-03.12-24.08; n = 7 studies).’82v232427
Approximately 55% of the patients were
illiterate (54.48%; 95% CI: 14.33-89.54)
and the remaining subjects had under-
gone formal education (45.52%; 95% CL:
10.46-85.67).181921273° The family history
of dementia was reported in 14% of the
subjects (14.22%; 95% CI: 10.2-19.32; 11 =
4 studies).’»*?93 The presence of social
isolation (33.3% and 43.6%)"®** and non-
vegetarian diet (75% and 72%) were
reported among patients with dementia
in two studies.®® One study reported
sedentary lifestyle patterns (18%) in treat-
ment-seeking patients with dementia.®

We used the random-effects models to
calculate the pooled estimates as there
was a significant heterogeneity on the
outcome measures (hypertension—I*> =
91%, Tau Squared = 0.35, P < o0.01; dia-
betes mellitus—I*> = 90%, Tau Squared
= 0.13 P < 0.01; dyslipidemia—TI* = 94%,
Tau Squared = 6.81, P < 0.01; tobacco—
I = 98%, Tau Squared = 0.72, P < o0.01;
alcohol—I* = 96%, Tau Squared = 1.39,
P < o.01; stroke—TI> = 85%, Tau Squared
= 0.3, P < o0.01; previous history of
stroke—I> = 96%, Tau Squared = 0.61,
Q = 447.43, P < o0.01; family history of
dementia—I* = 92.6%, Tau Squared =
0.70, Q = 162.83, P < 0.001). The pooled
analysis of the proportion of individual
predisposing factors and heterogeneity
are depicted in supplementary materials
(S2.1-2.7). The funnel plot and Egger’s
test regarding the publication bias of
individual predisposing factors were not
evaluated as the number of studies was
less than 10.

Discussion

Early recognition of comorbidities and
associated factors of dementia has been
identified as a potential strategy for
decreasing the severity of the disease
process. Patients with dementia usually
have multi-morbidities. However, there
is hardly any meta-analysis estimating
the magnitude of comorbidities and/or
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TABLE1.

Characteristics of the Studies Included in the Meta-analysis (N = 14).

Author Mean

(Year of Study Sample Agex SD/

Publication)/ | Study Period | Criteriafor | Size* | Male/ Range [lliterate/ | HTN| DM | Tobacco | Alcohol

Study Region | Population | (Year) | Dementia Female (Years) Educated Use Use | Others

Saikia AM B 2013 EDQ 45 12/33 >65 Year 14/31 NM | NM 22 08 | Nonvegetarian—34

etal (2018)/ Social isolation—15

Assamb4l

LaluJS HB 2016- | MMSE 50 20/30 >65 Year 00/50 16 | 16 10 07 | Sedentary

etal (2018)/ 2017 life style—og

Keralal®! Depression—18
Dyslipidaemia—11
Nonvegetarian—36
F H/o D—mn

Mummadi MK | CB 2013 MMSE 112 70/42 | >65 Year NM 40 | 30 32 16 | Stroke—8

(2018)

Telenganal®

Kushwaha S et | HB 2007- | MMSE 1777 | 1115/662 NM 1349/428 | 984 | 338 84 27 | Dyslipidaemia—797

al (2017)/ 2014 Hypothyroidism—sg

New Delhit7! Vit B12
Deficiency—s55

Chandra M HB 2013~ CDR 159 87/72 | 69.35%7.51 NM 17 | 65 NM NM | Dyslipidemia—126

et al(2015)/ 2014 CAD—g3

New Delhit®

Chandra SR HB 2004- | MMSE 83 60/23 | 65.4%9.2 NM 59 | 24 39 22 | Dyslipidemia—40

et al(2014)/ 2010 (mHIS) Stroke—16

Karnatakal'™

TripathiMetal | HB 2003- | MMSE 150 118/32 | 65.73+9.70 NM 83 | 5o 50 29 |FH/oD—22

(2012)/ 2005 h/o of head

New Delhik! injury—22
CAD—8
Stroke—38
Depression—6o
Dyslipidaemia—150

GhoshT etal |HB NM MMSE 50 28/22 66.743.2 NM NM | NM 1 NM | NM

(2012)/New CDR

Delhi!

Kota LN HB NM HMSE 331 | 180/151| 61.14 £11.40 NM NM | 104 NM NM

etal(2012)/

Karnatakal!

Poddar K B NM MMSE 146 6g/77 | >50 Year 88/58 52 | 23 61 2 NM

et al(2011/ HMSE

Uttar Pradesh®!

Saldanha D B 2005- | MMSE 78 NM >65 Year 55/23 NM | NM NM NM | Social isolation—34

etal(2010)/ 2007 |CSI-D

Maharashtral4 CERAD

Alladi S et HB 2006- | MMSE 347 | 229/118 66.3 298/49 NM | NM NM NM | FH/o D—46

al.(2006)/ 2010 CDR

Telenganal!

RajkumarSet |CB NM MMSE 27 1/16 >60 Year 24/3 NM | NM NM NM | NM

al (1997)/ Tamil GMS

Naduk®!

Shaji et B NM MMSE 65 27/38 >65 Year NM 30 | NM 16 NM | FH/oD—8

al.(19g96)/

Keralal”)

NM: not mentioned, CBS: community based, HBS: hospital based, EDQ: early dementia questionnaire, MMSE: mini-mental status examination, HTN: hypertension, DM: diabetes
mellitus, AD: Alzheimer’s dementia, VD: vascular dementia, CDR: clinical dementia rating scale, MINI: mini international neuropsychiatric interview, mHIS: modified Hachinski
ischaemic scale, CSI-D: community screening instrument—dementia, GMS: geriatric mental state, F H/o D: family history of dementia. “The subjects with dementia based on a

criterion.
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TABLE 2.

Risk of Bias Assessment of Included Studies.

Author (Year of Publication) Q1 Q2 Q3 Q4 Qs Q6 Q7 Q8 | Total
Saikia et al. (2018) 1 o o o o o o o 1
Lalu et al. (2018) 1 1 1 1 o o 1 o 5
Mummadi (2018) 1 o uc | uc o) o) uc o) 1
Kushwaha et al. (2017) 1 o 1 1 0 o 1 o 4
Chandra et al. (2015) 1 o o 1 o o) o o 2
Chandra et al. (2014) 1 o 1 1 0 o 1 o 4
Tripathi et al. (2012) 1 o 1 1 o) o 1 1 5
Ghosh et al. (2012) 1 o 1 1 o) 0 1 1 g
Kota et al. (2012) 1 o) 1 1 o) 0 1 1 g
Poddar et al. (2011) 1 o uc | ucC o 0 uc o) 1
Saldanha et al. (2010) 1 o uc 1 o o uc o 2
Alladi et al. (2006) 1 1 uc 1 o o) uc o 3
Rajkumar et al. (19g7) 1 1 uc 1 o o uc o 3
Shaji et al. (1996) 1 1 uc 1 o o) uc o 3
Mean: 3.1, Median: 3

Q1: Were the criteria for inclusion in the sample clearly defined? Q2: Were the study subjects and the setting
described in detail? Q3: Was the exposure measured in a valid and reliable way? Q4: Were objective, standard
criteria used for measurement of the condition? Qs: Were confounding factors identified? Q6: Were strategies
to deal with confounding factors stated? Q7: Were the outcomes measured in a valid and reliable way? Q8: Was
appropriate statistical analysis used? (1—Yes, o—No, NA—Not applicable, UC—Unclear).

FIGURE 2.

The distribution co-morbid conditions and associated factors
among patients with dementia in India.

Co-morbid
conditions

Dementia

Associated
Factors

multi-morbidity among patients with
dementia in the Indian context. Around
the world, hypertension is a common
comorbidity in adults with major chronic
illnesses, with a prevalence rate of more
than 50% in the Asian population.
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Hypertension - 51.10 %[95% Cl: 38.17 - 63.89]

Diabetes: 27.58% [95% Cl: 21.24 - 34.97]

Dyslipidemia: 76.09% [95% CI: 09.76-
98.94

Stroke: 15.99% [95% Cl: 03.91-47.14]

Alcohol use: 09.19% [95% CI: 03.12- 24.08]

Tobacco use: 26.81% [95% Cl: 15.62 - 42.01]

Family history of dementia: 14.22%
[95% CI: 10.29 - 19.32]

Gender
Male: 55.40% [95% Cl: 46.64 - 63.84]
Female: 44.60% [95% Cl: 36.16 - 53.36]

Educated: 45.52% [95% Cl: 10.46 - 85.67]
Lack of education: 54.48% (95% CI: 14.33—
89.54)

Our study found that 51% of patients
with dementia had hypertension as a
comorbid condition. These findings are
in line with a previous study conducted
in Europe that identified hypertension
as a major comorbid condition among

Indian Journal of Psychological Medicine | Volume 45 | Issue 4 | July 2023

patients with dementia.s Diabetes is also
considered an established risk factor for
dementia,* and our analyses suggested
that the proportion of diabetes mellitus
among patients with dementia is 27.58%.
This proportion is, however, consider-
ably lower than the results obtained in a
study from Germany.ss

According to the current meta-analysis,
the proportion of dyslipidemia in demen-
tia patients was 76% (95% CL: 10%-99%);
however, the wide confidence interval of
the pooled proportion questions the valid-
ity of these findings within this setting.
Our aggregates of evidence revealed that
the proportion of stroke among patients
with dementia was 15%. The evidence
across the globe strongly suggests stroke
is an independent and potentially modifi-
ablerisk factor for dementia.* As dementia
is a disorder developing slowly over many
years, it is often identified in the late course
of the disease. Besides, it could be possi-
ble that patients with an earlier stroke
were not examined for dementia, which
might have affected the pooled analysis
of the proportion of stroke in patients
with dementia in this setting. Our study
showed that around 9% and 26% of the
patients with dementia reported a history
of alcohol use and tobacco use. Similar
findings were observed in other studies
which identified a significant associa-
tion between smoking and alcohol use in
patients with dementia.”3® The existing
evidence indicates various genetic factors
for dementia® and the current study iden-
tified a family history of dementia in 14%
of the subjects. Our study identified that
other conditions such as depression, cor-
onary artery diseases, and social isolation
were reported in dementia patients but the
number of studies was relatively low for
estimating a pooled proportion.

It is evident that the comorbid medical
conditionsmayexacerbatetheprogression
of dementia and increases the vulner-
ability of the patient’s ability to health
maintenance activities.* Altogether, we
found the coexistence of comorbid con-
ditions such as hypertension, diabetes
mellitus, dyslipidemia, tobacco use, and
alcohol use among patients with demen-
tia in this setting. However, the risk of
bias assessment of the included studies
has implications for the generalization of
our findings. First, there was a high risk
of bias in the studies included in the
current meta-analysis. Reporting was
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incomplete in most studies. To cite,
the existing evidence suggests that the
associated factors for dementia may
vary according to different age groups.#
However, the proportion of comorbidi-
ties according to gender and age groups
was not reported in the majority of the
included studies. Furthermore, with
increasing age, the propensity of occur-
rence of multi-morbidities is higher,
which could worsen dementia. We could
not estimate the prevalence and pattern
of multi-morbidities due to the inherent
data limitations. Second, as the case-con-
trol studies were very limited we could
not substantiate the risk factors with
dementia, but the associated factors.
Further, overlapping comorbidities were
notreported in the majority of the studies.
Third, the meta-analysis showed signifi-
cant heterogeneity which is commonly
observed in epidemiological studies and
could be attributed to several factors
such as differences in defining, measur-
ing, and analyzing outcomes; criteria for
patient selection; study objectives; and
statistical analysis. Though the studies
we analyzed were cross-sectional and do
not prove causation, based on evidence
from other parts of the world, the factors
we identified are known to increase the
risk of dementia. Hence, older adults,
their family members, clinicians, other
health workers, and policymakers should
be sensitized about these factors and
the importance of their early detection
and management to reduce the burden
of dementia in a country where the
proportion of older adults is gradually
increasing.

There are certain limitations to
generalizing our findings. The results are
purely based on cross-sectional studies
with methodological limitations. The
level of heterogeneity of the included
studies was high due to differences in the
study contexts. No attempts were made
to acquire grey/unpublished literature
considering the inherent conflict of
interest which might increase the risk
of bias. The age and gender-specific
proportion of comorbidities of dementia
were not reported in the majority of
the included studies. A major strength
of this study was that we were able to
generate the pooled estimates of the
comorbidities and associated factors
among patients with dementia based on

the epidemiological studies conducted
in the Indian setting.

Conclusion

Our study found hypertension to be
the most common comorbid condition
among patients with dementia in this
setting. The observed lacuna of meth-
odological limitations in the included
studies in the current meta-analysis
suggests that there is an urgent need
for good quality research to successfully
meet the challenges ahead while devis-
ing appropriate strategies to curtail the
comorbidities among patients with
dementia. Future research exploring the
role of multi-morbidity in the onset and
progression of dementia is warranted.
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