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Abstract.
Background: Dementia has no known cure and age is its strongest predictor. Given that populations in the Caribbean are
aging, a focus on policies and programs that reduce the risk of dementia and its risk factors is required.
Objective: To estimate the proportion of dementia in the Jamaican setting attributable to key factors.
Methods: We analyzed the contribution of five modifiable risk factors to dementia prevalence in Jamaica using a modified
Levin’s Attributable Risk formula (low educational attainment, diabetes, smoking status, depression, and physical inactivity).
Four sources of data were used: risk factor prevalence was obtained from the Jamaica Health and Lifestyle Survey, 2008,
relative risk data were sourced from published meta-analyses, shared variance among risk factors was determined using
cross-sectional data from the Health and Social Status of Older Persons in Jamaica Study. Estimated future prevalence of
dementia in Jamaica was sourced from a published ADI/BUPA report which focused on dementia in the Americas. We
computed the number of dementia cases attributable to each risk factor and estimated the effect of a reduction in these risk
factors on future dementia prevalence.
Results: Accounting for the overlapping of risk factors, 34.46% of dementia cases in Jamaica (6548 cases) were attributable
to the five risk factors under study. We determined that if each risk factor were to be reduced by 5%–10% per decade from
2010–2050, dementia prevalence could be reduced by up to 14.0%.
Conclusion: As the risk factors for dementia are shared with several of the main causes of death in Jamaica, a reduction in
risk factors by even 5% can result in considerable public health benefit.
Keywords: Caribbean, dementia, Jamaica, low and middle-income countries, population attributable risk

INTRODUCTION
Dementia has no known cure and advanced age is
its strongest predictor [1]. As dementia progresses,
disability and dependency increase as it not only
affects memory and cognitive abilities but also behavior and the ability to perform tasks of daily living [1].
Over 50 million people worldwide are estimated to
have the condition with over US$800 billion spent
on treatment and management [2]. This figure is projected to increase to well over 70 million people by
2030 [2] with most new cases occurring in low- and
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middle-income countries [3, 4]. A focus on dementia risk reduction is therefore justified as research
has shown that targeting modifiable lifestyle factors
such as smoking habits, diet, physical activity, midlife
hypertension, and depression can result in reduced
population prevalence [5–7].
The calculation of population attributable risk
(PAR) takes into consideration the prevalence of risk
factors and their relative risks in relation to a specific disease outcome and helps to identify the most
effective public health strategies that aim to reduce
future disease burden [8]. The pool of studies which
have calculated PAR of dementia/AD although relatively small, covers both groups of and singular
countries across a variety of geographical locations.
Recently, PAR estimates of dementia were reported
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for the 10/66 survey countries which looked at the
contribution of education in early life (<45 years),
hearing loss, hypertension and obesity in midlife
(45–64 years), and smoking, depression, physical
inactivity, social isolation, and diabetes in later life
(≥65 years) on dementia prevalence in China, India,
and a group of Latin American countries [9]. In all
10/66 study countries, low education levels were
attributable to the greatest proportion of dementia
cases: China: 8%, India: 13.6%, and Latin America: 10.9% [9]. The contribution of hypertension,
hearing loss, and obesity in midlife, and physical
inactivity in later life were also noteworthy in all
study countries [9]. In an earlier multi-country study,
the PAR of Alzheimer’s disease (AD) was calculated worldwide as well as for the US, Europe,
and the UK [8]. Using relative risks from published
meta-analyses, the authors examined the contribution
of diabetes, midlife hypertension, midlife obesity,
physical inactivity, depression, smoking, and low
educational attainment. Similar to the 10/66 survey,
worldwide results showed that low educational attainment accounted for the greatest proportion of AD
cases [8]. Country specific estimates for the US,
Europe, and the UK, however, showed that the greatest proportion of AD was attributable to physical
inactivity (21.0%, 20.3%, and 21.8%, respectively).
The authors highlighted that worldwide, the seven
factors studied account for an estimated 9.6 million AD cases when they are combined and that any
intervention able to reduce the prevalence of each
of them by 10% per decade has the potential to
reduce the worldwide prevalence of AD in 2050 by
8.3% [8].
Other single country studies have also been conducted to determine the PAR of dementia. These
include studies in Australia and Barbados. In Australia, using data from the Australia Diabetes, Obesity
and Lifestyle Study, 48.4% of dementia cases were
found to be attributed to seven modifiable risk factors
(midlife obesity–1.7%, physical inactivity–17.9%,
smoking–4.3%, low education levels–14.7%, diabetes mellitus–2.4%, midlife hypertension–13.7%,
and depression–8.0%) [10]. The authors further
surmised that a reduction in the prevalence of
each of these factors of between 5% and 20%
per decade would have the effect of reducing
future dementia prevalence by between 1.6% and
30.7% from 2020 to 2050 [10]. In the Caribbean
island of Barbados, a similar study was conducted
using data from the “Survey on Health, Well-being
and Aging in Latin America and the Caribbean”

to calculate the PAR of dementia for six risk
factors (midlife obesity, physical inactivity, smoking, low educational attainment, diabetes mellitus,
and midlife hypertension) [11]. These factors were
estimated to be attributable to 50.9% of dementia cases (midlife hypertension–24.4%, midlife
obesity–18.3%, physical inactivity–16.3%, low educational attainment–10.9%, diabetes mellitus–8.0%,
and smoking–2.5%). According to the study estimates, if each risk factor were reduced by 5%–20%
every 10 years, dementia prevalence in Barbados
could be reduced by as much as 15.2% in 2030 and
31.8% in 2050 [11].
Our study therefore aims to add to the body of
knowledge related to PAR of dementia and to expand
the understanding of the contributors to the disease
in the Caribbean region. In addition, our study is
novel as to our knowledge it is the only one to determine the contribution of key risk factors to dementia
prevalence in Jamaica. As we have taken into consideration the effect of overlapping risk factors, our
estimates while more conservative, are more realistic since we have used a modified Levin’s formula
[8]. We have also calculated the number of cases of
dementia that could be prevented if there was investment in a dementia risk reduction program able to
reduce the risk factors under study by either 5% or
10%, such information is useful to program planners
and policymakers.
Finally, our study allows us to compare our findings
to those previously published. Such cross-national
comparisons are important as they allow for more
nuanced examination of the effects exerted by the
social determinants of health and differences that
exist across social, ethnic, cultural, and geographical
groups on dementia prevalence.

METHODS
Four sources of data were used in the present
study. Firstly, the population prevalence of each
risk factor was obtained from the Jamaica Health
and Lifestyle Survey (JHLS), 2008 [12]. This survey has been conducted since 2000 and provides
estimates of the country’s health status with emphasis on non-communicable diseases and their risk
factors. While the last version of this survey was
conducted in 2016/17, findings have not been officially released; as such we have utilized the 2008
estimates. The 2008 JHLS utilized a cross-sectional
design with questions being administered by an
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Table 1
Key demographic characteristics of the study population
Variable

Sex % (n)

Age Groups (y)
60–69
70–79
≥80
Parish of Residence
St. Andrew
St. Catherine
St. Thomas
Kingston
Highest level of Education
No formal schooling
Primary
Secondary
Technical/vocational
University

Total % (n)

Male

Female

48.0 (673)
32.6 (457)
19.3 (271)

40.7 (618)
34.8 (529)
24.4 (371)

44.2 (1291)
33.8 (986)
22.0 (642)

41.1 (581)
51.0 (720)
7.0 (99)
0.8 (12)

52.7 (806)
36.9 (564)
7.8 (119)
2.7 (41)

47.1(1387)
43.6 (1284)
7.4 (218)
1.8 (53)

6.9 (97)
70.4 (988)
12.9 (181)
5.5 (77)
4.3 (61)

4.6 (69)
73.5 (1114)
11.9 (181)
3.8 (58)
6.2 (94)

5.7 (166)
72.0 (2102)
12.4 (362)
4.6 (135)
5.3 (155)

Table 2
Risk Factor Definitions
Risk Factor

Definition

Smoking
Low educational attainment
Physical inactivity

The proportion of adults who currently smoke (based on self-report)
The proportion of adults who have a primary and/or secondary school education (based on self-report)
The proportion of adults engaging in physical fitness activity 6 times or less per week (based on
self-report)
The prevalence of diabetes mellitus among adults (based on self-report and biomedical data)
Mental health was assessed by enquiring about levels of satisfaction with life, involvement in activities
for relaxation and the presence of symptoms of depression. Depression was then characterized as the
presence of five or more depressive symptoms and or expressions of suicidal ideations. (DSM-V criteria).

Diabetes mellitus
Depression

interviewer (n = 2,848; age range: 15–74). The survey also included anthropometric measurement and
testing of fasting blood glucose and cholesterol [12].
Secondly, global relative risks for dementia were
obtained from the 2014 World Alzheimer Report
[13]. Thirdly, in STATA version 15.1, shared variance
among risk factors was estimated using the Health
and Social Status of Older Persons in Jamaica Study
(see key demographic characteristics of the study
population in Table 1) [14].
Conducted in 2012, the cross-sectional Health and
Social Status of Older Persons in Jamaica Study was
conducted across four parishes in Jamaica (Kingston,
St. Andrew, St. Catherine, and St. Thomas), used a
mixed methodology including quantitative, qualitative, and clinical components, and aimed to assess
the health and social status of older Jamaicans
and to identify their needs (n = 2,943, age range:
60–103 years) [14]. These parishes were selected as
St. Catherine has been documented to have a profile said to be representative of much of Jamaica,
while the other parishes allowed for the comparison of the health and social status of older persons

in predominantly urban (Kingston & St. Andrew)
and rural (St. Thomas) settings [14]. Fourthly, estimated future prevalence of dementia was obtained
from a published ADI/BUPA report which focused on
dementia in the Americas [15]. Five risk factors were
identified for inclusion in the study based on their
established association with dementia [13, 16, 17]
and because risk factor prevalence data was readily
available using the data sources previously identified.
Risk factor definitions are provided in Table 2.
Published meta-analyses examining the association between dementia and the five risk factors of
interest were used to obtain relative risk data [13].
Table 3 shows the relative risk and prevalence data
utilized in this study and their sources.
Ethics approval and consent to participate
The Health and Social Status of Older Adults in
Jamaica study was approved by the Ethics Committee
of the University of the West Indies. Written informed
consent was obtained from all participants at baseline
and follow-up.
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Table 3
Prevalence and Relative Risk data sources
Risk Factor

Prevalence (%)

Relative Risk

Communality (%)

14.5
37.7
46.0
7.6
3.1

1.28 (0.99–1.60)
1.72 (1.52–1.96)
1.39 (1.16–1.67)
1.50 (1.33–1.70)
1.97 (1.67–2.23)

24.50
11.50
20.00
23.67
14.94

Smoking
Low educational attainment
Physical inactivity
Diabetes mellitus
Depression

Prevalence obtained from the Jamaica Health and Lifestyle Survey (2008) [12]. Relative risk data
obtained from the World Alzheimer’s Report (2014) [13]. Communality estimated using the Health and
Social Status of Older Persons in Jamaica Study (2012) [14].
Table 4
PAR of dementia for each risk factor and number of cases attributable in 2010
Risk Factor

Prevalence of Risk Factor

PAR % (95% CI)

Number of attributable cases in 2010 (95% CI)

14.5
37.7
46.0
7.6
3.1
-

3.9 (–0.14–8.00)
21.35 (16.39 – 26.57)
15.21 (6.86–23.56)
3.66 (2.45–5.05)
2.9 (2.03–3.67)
40.06 (25.47–52.77)
34.46 (21.99–45.69)

741 (–27–1521)
4056 (3114–5049)
2890 (1303–4476)
696 (465–960)
555 (387–698)
7612 (4838–10027)
6548 (4178–8680)

Smoking
Low educational attainment
Physical inactivity
Diabetes mellitus
Depression
Combined
Adjusted combined
Dementia cases 2010 = 19,000 [15].

Statistical analysis
The proportion of dementia cases attributable to
individual risk factors was calculated using Levin’s
formula [18]:


PAR = P × (RR − 1)/(1 + P × (RR − 1)) (1)
where P = population prevalence and RR = relative
risk.
The combined effect of individual risk factors was
calculated using the formula below [19]:
Combined PAR = 1 − (1 − PAR1 )
×(1 − PAR2 ) × (1 − PAR3 )
×(1 − PAR4 ) × (1 − PAR5 )

(2)

Similar to other studies [8, 9], we accounted for
individuals having overlapping risk factors by using
a previously published modified formula which takes
into account the unique contribution of each risk factor ‘w’ [8]:
PARAdjhusted Combined = 1 − 1 − (w × PAR)
(3)
Factor analysis using Stata version 15.1 was used to
estimate communality for each risk factor using data
from the Health and Social Status of Older Persons
in Jamaica Study (2012). More specifically, similar
to other published work [8–11], we calculated the
tetrachoric correlation in order to obtain correlation

coefficients and a correlation matrix. Factor analysis
was then performed on the matrix to obtain eigenvalues. Components with eigenvalues of at least 1 were
retained in the model, so that only eigenvectors that
held the most information about the data distribution
were retained. Communality was calculated as the
sum of the square of all factor loadings [10].
Total number of dementia cases related to each of
the five risk factors was calculated as the product of
their individual PARs and dementia prevalence.
Using published dementia prevalence estimates
[20], the effect of reducing the relative prevalence
of each risk factor by 5% and 10% per decade on
the future prevalence of dementia in Jamaica was
calculated.

RESULTS
PAR calculations are shown in Table 4. Confidence limits for PAR and the number of attributable
cases were calculated using a published substitution
method [21].
Operating independently, the five risk factors under
study were estimated to be attributable to 40.06% of
dementia cases in Jamaica, i.e., 7612 cases. When we
took into consideration that risk factors often overlap, the five risk factors under study were found to
contribute to 34.46% of dementia cases in Jamaica,
i.e., 6548 cases.
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Table 5
Effect of a 5% and 10% reduction in each risk factor on future dementia prevalence (2010–2050)
Percent reduction
Projected dementia cases
5% decrease
10% decrease

2010
19,000
NA
NA

2030

2050

n

%

n

%

31,000
29,176
28,469

100
6.25
8.89

55,000
59,766
57,049

100
8.77
13.94

Projected dementia cases were obtained from a report produced by Alzheimer’s Disease International
and British United Provident Association [15].

Fig. 1. Reduction in dementia cases as a result of a 5% and 10%
reduction in each risk factor per decade.

Effect of risk factor reduction
Table 5 and Fig. 1 below show the effect of a 5%
and 10% per decade reduction in each risk factor on
future dementia prevalence estimates.

DISCUSSION
Our study is the first to report on the contribution
of risk factors to dementia prevalence in Jamaica.
There is a dearth of research in this area in the
Caribbean region and our study aims to contribute
to filling this gap and providing information to program implementers and policymakers. Considering
that risk factors typically do not occur independently,
we estimated that approximately 34.46% of dementia cases in Jamaica can be attributed to smoking,
low education levels, physical inactivity, diabetes
mellitus, and depression. Further, any dementia risk
reduction program that is able to result in a 5%–10%
decrease in each of these risk factors has the potential
to prevent approximately between 6.0% and 14.0%
of future dementia cases.
In Jamaica, having a low education level and physical inactivity contributed to the greatest proportion
of dementia cases (21.35% and 15.21%, respec-

tively) while depression and diabetes accounted
for the smallest proportion (2.90% and 3.66%,
respectively). These findings bear similarities to others that have been previously published. Mukadam
et al. (2019) reported that for the 10/66 survey
countries which examined the impact of nine risk
factors on dementia prevalence worldwide as well
as in China, India, and a group of Latin American
countries, low education levels were attributable to
the greatest proportion of dementia cases (Worldwide: 19.1%, China: 10.8%, India: 13.6%, and Latin
America: 10.9%, respectively) [9]. Also similar to
our study was the limited contribution of depression and diabetes to overall dementia prevalence.
Worth noting though is that even though more risk
factors were examined in the 10/66 study, their combined contribution to overall dementia prevalence
was relatively modest in both China (39.5%) and
India (41.2%) but more sizeable in Latin America
(55.8%) [9]. The comparatively higher prevalence
estimates at the population level for low education and physical inactivity than for depression and
diabetes are likely contributors to the higher proportion of dementia cases explained by these factors.
In a study by Norton et al. (2014), the authors
also reported that worldwide low education levels
contributed to the greatest proportion of dementia
cases [8]. However, country specific estimates for
the US, Europe, and the UK showed that the greatest proportion of dementia cases were found to be
attributed to physical inactivity. Differences between
these higher-income Western countries, and their
Asian, Latin American, and Caribbean counterparts
may be partially explained by their economic realities. In Jamaica, for example, although education
is “free”, there are several “hidden” costs that may
deter students from being able to complete their secondary school education (for example registration
fees and transportation costs). With relatively high
unemployment (7.2%) and poverty rates (19.0%),
any additional cost can result in early school departure/drop out [22].
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Using a lifecourse approach to examine the association between lifestyle factors and disease, the
middle years (midlife) has emerged as a period of
life that merits further study and greater investment
in intervention programs [16]. As it relates to dementia, midlife obesity and hypertension have both been
implicated in the development of late-life dementia
[23, 24]. Findings from earlier population attributable
risk studies in Barbados and Australia provide evidence to support a focus on this period [10, 11]. In
our study, we were not able to account for the effect of
hypertension and obesity in midlife due to data limitations related to prevalence and communality (the
Health and Social Status of Older Adults in Jamaica
Study collected data only from older adults). We note
though that midlife cardiovascular factors may exert
a significant effect on development of dementia in
our setting given the results of a published study
which highlighted that of the dementia cases in older
adults in Jamaica, AD accounts for 62% and vascular dementia 32.5%. Further, in Jamaica it was found
that vascular disease was prominent in 45.5% of the
AD cases [20].
Our study adds to the sparse body of literature
on the effect of risk factor prevalence in developing countries, such as those of the Caribbean, where
an estimated 58.0% of people living with dementia
reside [25]. These countries are known to have limited resources and a shortage of elder-care services,
especially for those living with dementia and their
caregivers. Any intervention able to delay or prevent
the onset of dementia by targeting modifiable lifestyle
factors has the potential to significantly reduce its
future prevalence and the need for dementia-related
health services and support [11]. Limitations of our
study include our inability to include midlife hypertension, hearing loss, and midlife obesity as risk
factors to be considered due to data limitations. Additionally, we have not been able to account for the
contribution of modifiable risk factors which have
now been implicated in recent meta-analyses using
newly available evidence—excessive alcohol consumption, head injury, and air pollution [26]. Further,
risk factor population prevalence data were obtained
from the Jamaica Health and Lifestyle Survey 2008
which although over a decade old represents the most
up-to-date and comprehensive estimates of the prevalence of NCDs and their risk factors (findings from
the 2016/17 survey have not been published as yet). In
addition, we acknowledge that it may have been possible for some participants from the Jamaica Health
and Lifestyle Study to have also participated in the

Health and Social Status of Older Adults Study. This
may have had the effect of inflating our estimates.
Finally, the prevalence of depression used in our
calculations (3.1%) was also obtained from the aforementioned 2008 study and includes persons with
other psychological disorders such as anxiety and
psychosis [12]. Strengths of our study include our
ability to add to the body of information on the topic
and to provide meaningful data to policymakers who
are tasked with developing and investing in public
health programs. Our findings present a strong case
for greater investment in education and increasing
physical activity as both of these have been shown
to be consistently significant contributors in the literature [9–11, 26]. Such interventions will result not
only in lessened financial impact on individuals but
also reduced public health expenditure. It is important
to note though that dementia risk reduction programs
can increase longevity which in itself is a risk factor
for dementia (the longevity paradox) [27].
Further studies are needed to examine the complex interactions between risk factors and the key
features of risk reduction programs that can result
in sustainable behavior change.
Conclusion
Given the data available, dementia risk reduction
programs, particularly those focused on increasing
the education and physical activity levels of individuals, are likely to prevent the greatest proportion of
dementia cases in Jamaica. Further studies are also
required to further elucidate the effect of risk factors
in midlife such as obesity and hypertension which
we hypothesize make a significant contribution to
dementia prevalence in Jamaica. Greater investment
in programs that target these risk factors will result
not only in cognitive health gains but also benefits
as it relates to other major causes of death such as
cardiovascular health and cancers.
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