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Depression and cognitive impairment are two prevalent mental health
conditions among older adults. This study aimed to investigate the factors
associated with cognitive impairment among older adults with depression in
Malaysia. Data were drawn from the National Health and Morbidity Survey
2018, a nationwide, cross-sectional study using a two-stage stratified cluster
sampling. The sample included respondents aged 50 years and above.
Cognitive impairment was assessed using the identification and intervention
for dementia in the elderly (IDEA) screening tool, while depression was
identified using the validated Malay version of the Geriatric Depression
Scale (M-GDS-14). Key variables examined included sociodemographic
characteristics, physical activity levels, and social support. Bivariate and
multiple logistic regression analyses were performed to identify factors
significantly associated with cognitive impairment. Results indicated that
cognitive impairment was significantly higher among physically inactive
individuals (AOR = 2.70, 95% CI: 0.21, 0.65) and those with low to fair
social support (AOR = 1.79, 95% CI: 1.12, 2.86). These findings highlight
the importance of incorporating physical and social activities into care plans
for elderly patients with depression, particularly those with cognitive
impairments.
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1. INTRODUCTION

The number of people surviving until old age has been increasing worldwide. The World Health
Organization [1] reported that between 2015 and 2050, the proportion of the world’s population over 60
years would nearly double, from 12% to 22%, with 80% living in developing countries. In Malaysia, the
proportion of the elderly continues to rise from 3.4 million (10.3%) in 2019 to 3.5 million (10.7%) by the
year 2020 [2]. Thus, increasing those struggling with physical and mental health.

Mental health conditions such as depression and cognitive impairment are among the most common
conditions contributing to the global burden of all diseases [1]. Over 20% of adults aged 60 suffer from a
mental or neurological disorder (excluding headache disorders). The most common mental and neurological
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disorders in this age group are dementia and depression. The prevalence of mental disorders in the elderly is
15%, with 10-15% of the population having clinically significant depressive symptoms [3].

Depression is marked by a persistent sad, anxious, or "empty" mood, feeling of hopelessness,
decreased energy, loss of interest in once pleasurable activities, feelings of grief, and complaints of memory
problems. Regarding cognitive functions, the most frequently reported symptoms include deficits in attention,
executive functions, memory, and processing speed [4]. Several risk factors have been associated with
depression, including grief, social isolation, impairment, and somatic diseases that are more prevalent in older
age [5]. Additionally, depression in older age is either a prodromal or risk factor for later dementia [6].

Depression is frequently linked with cognitive deficits, which can complicate the clinical
management of elderly patients suffering from this condition. Despite this well-established association, there
is limited knowledge regarding the prevalence and contributing factors of cognitive impairment among older
adults with depression in Malaysia. This study aimed to fill that gap by exploring the factors that influence
cognitive impairment in this population. Specifically, it is hypothesized that physically inactive elderly
individuals with depression are at greater risk of cognitive decline, and those with lower levels of social
support are also more likely to experience cognitive impairment.

2. METHOD

This study used data set on the health of older adults from the nationwide National Health and
Morbidity Survey 2018 (NHMS 2018) conducted by the Institute for Public Health, National Institutes of
Health, Ministry of Health, Malaysia. The NHMS 2018 was a nationally representative health survey for
older populations aged 50 years and above in Malaysia. It was a cross-sectional study using a two-stage
stratified cluster sampling design. The first stage was the enumeration block (EB), and the second stage
sampling unit was the living quarters (LQ). These EBs constituted the sampling frame for the NHMS 2018.
The EBs were selected independently from 13 states and three federal territories in Malaysia (as primary
stratum) and within urban or rural areas (as secondary stratum). The Department of Statistics, Malaysia,
conducted a selection of samples, with 60 EBs in the urban areas and 50 EBs in the rural areas. The
allocation of samples to the state and strata was done proportionally to the population size. Eligible
respondents were those staying in the selected LQ for the past two weeks, aged more than 50 years, and able
to communicate on their own or through a proxy. The detailed sampling methods of NHMS 2018 have been
described in the methodology and general findings report [7].

Cognitive impairment status among depressed elderly was the outcome of this study. The cognitive
screen of identification and intervention for dementia in the African elderly (IDEA) has been used as a
cognitive assessment tool to screen for dementia in Malaysia [8], [9]. Depression was identified using a
validated Malay version of the Geriatric Depression Scale (M-GDS-14), with those who scored >6
categorized as having depression. This screening tool has been validated with high sensitivity (Sn) and
specificity (Sp) (Sn = 95.5%, Sp = 84.2% for clinically significant depression and Sn = 100%, Sp = 92.0%
for major depression) [10].

The independent variables included in this study were sociodemographic variables comprising age
(60-69 and >70 years), gender (male and female), ethnicity (Malay, Chinese, Indian, Bumiputera Sabah,
Bumiputera Sarawak and others), education (no formal education, primary, secondary and tertiary education),
marital status (married and others: never married/separated/divorced/widowed), occupation (private, self-
employed, retiree, homemaker and unemployed). Factors like physical activity (active and inactive) and
social support (low-fair and high-very-high) were also included in this study. Physical activity is any bodily
movement produced by skeletal muscles that requires energy expenditure [7], [11]. Assessment and
guidelines of physical activity and sedentary behavior are according to the Global Physical Activity
Questionnaire (GPAQ) [7], [12], [13]. Social support is an exchange of resources between at least two
individuals perceived by the provider or the recipient to be intended to enhance the well-being of the
recipient [7], [14]. The NHMS 2018 used Duke Social Support Index (DSSI) with 11-item module as an
instrument to measure social support in the elderly [7], [15]-[17]. The DSSI examines four significant
dimensions: social network, social interaction, subjective support, and instrumental support.

Descriptive statistics were applied to describe the prevalence of sociodemographic profiles, physical
activity, and social support. Bivariate analysis was performed to determine the association between cognitive
impairment status and each possible factor using a complex sample logistic regression. All variables with a
p-value less than 0.25 or variables with clinically significant values in univariate analysis, and variables
known to be associated with cognitive impairment from published articles will be included further with
multiple logistic analysis by controlling all the confounding variables. The risk estimation was carried out
using the odds ratio (OR) and 95% confidence intervals (CI), and the p-value of less than 0.05 was
significant. Interaction and multi-collinearity tests were checked before decisions were made on the final
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model. For the final model, a p-value less than 0.05 was considered significant. The finding association for
each factor was reported using crude and adjusted OR (AOR). The classification table and Nagelkerke R?
were also reported. The participant with missing data was removed from the analysis. All the statistical
analyses were performed using the Statistical Package For The Social Sciences [18].

3. RESULTS AND DISCUSSION

A total of 479 older adults aged >60 years who were diagnosed with depression were involved in
this study. The sociodemographic characteristics of the study participants are presented in Table 1. Most of
the participants were adults aged 60-69 years (52.9%), female (53.1%), married (52.4%), attended primary
school (49.6%), unemployed (48.6%), and Malay (63.4%).

Table 1. Sociodemographic characteristics of elderly with depression identified from NHMS 2018

Socio-demographic data Estimated population No. (%)
Age group 60-69 179,830 249 (52.9)
70+ 159,936 230 (47.1)
Gender Male 159,197 226 (46.9)
Female 180,569 253 (53.1)
Marital status Others* 161,630 221 (47.6)
Married 178,136 258 (52.4)
Highest education  No formal education 85,200 154 (25.1)
Primary 168,426 243 (49.6)

Secondary 73,979 69 (21.8)

Tertiary 12,162 13 (3.6)

Occupation Private employee 13,432 15 (4.0)
Self-employed 36,728 74 (10.8)

Retiree 52,355 50 (15.4)

Homemaker 72,124 97 (21.2)
Unemployed 165,127 243 (48.6)
Ethnicity Malay 215,473 304 (63.4)
Chinese 56,724 61 (16.7)

Indian 15,585 11 (4.6)

Bumiputera Sabah 20,382 52 (6.0)

Bumiputera Sarawak 23,465 31 (6.9)

Others 8,137 20 (2.4)
Cl status Yes 91,534 158 (26.9)
No 248,232 321 (73.1)

Note: * unmarried/separated/divorcee/widow/er

Table 2 shows the associated factors to cognitive impairment participants by multivariable logistic
regression. In univariate analysis, using a p-value of <0.25 as cut off, the significant variables identified
include physical activity and social support. The multivariable logistic regression showed that cognitive
impairment status was significantly higher among physically inactive people with an adjusted odds ratio of
2.70 (95% CI: 0.21, 0.65) and those with low-fair social support with AOR = 1.79 (95% CI: 1.12, 2.86).

This study is part of an extensive nationwide morbidity and mortality survey of the general
population in Malaysia. We focused on the depressed elderly group and studied the relationship between
depression and cognitive impairment in this group. The prevalence of cognitive impairment among depressed
elderly was 26.9 %. It is almost three times higher than the prevalence reported in Iran, 9.5% [19]. It is also
higher than 7.48% to 17.31% prevalence according to age range, rural or urban setting in India [20], and
12.6% prevalence from a similar study in China [21]. This difference may be because our data is extracted
from an extensive nationwide survey compared to previous studies, and the different scales used to measure
cognitive impairment.

Our study showed no significant associations between age, gender, marital status, education, or
employment with cognitive impairment in depressed elderly. Previous studies also failed to demonstrate a
significant association between cognitive impairment and age [20]-[22], gender, and marital
status [19], [21]-[23]. Most studies showed a significant association between low education levels and
unemployment. Still, our result was similar to other research by Bomfim et al. [24], which showed a lack of
association. The similarity could be due to most of our study subjects having lower education levels than
previous studies done in higher-income countries with higher levels of education.
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Table 2. Factors influencing participants' cognitive impairment by multivariate logistic regression

Characteristic Depression
Crude Adjusted
OR (95% CI) Pvalue OR (95% CI)  p-value
Age (years) 60-69 0.46 0.22,097 0.043 -
70+ 1
Gender Male 142 0.76,2.64 0.271
Female 1
Marital status Others* 119 0.59,242 0.623
Married 1
Education No formal education  3.97 0.45,35.28 0214
Primary 169 0.19,15.17 0.634
Secondary 2.08 0.21,20.93 0.531
Tertiary 1
Occupation Private employee 125 0.37,4.26 0.717
Self-employed 122 0.61,2.46 0.571
Retiree 0.65 0.26,1.62 0.350
Homemaker 0.75 0.37,1.53 0.429
Unemployed 1
Ethnic Malay 0.80 0.32,202 0.630
Chinese 1
Indian 140 0.39,4.99 0.603

Bumiputera Sabah 182 0.63,5.21 0.264
Bumiputera Sarawak  0.46  0.14,1.48 0.189

Others 045 012,171 0.238
Physical activity ~ Active 1 1
Inactive 270 155474 <0.001' 270 155,474 0.016
Social support Low - fair 179 1.12,2.86 0.001* 179 1.12,2.86 0.001
High - very high 1 1

Note: * Unmarried, /separated/divorcee/widow/er
! Significant at p value <0.25
Classification table 73%, Nagelkerke R square: 9.3%

3.1. Social support and cognitive impairment among depressive elderly

Social support has been defined as “the support accessible to an individual through social ties to
other individuals, groups, and the larger community” [25]. Social support has been found to predict mental
health, health-related quality of life, and daily function [26]. Our study found that the depressed elderly with
low social support had almost double the risk of having cognitive impairment when compared to depressed
elderly with high social support. There is increasing evidence showing the protective role of social support
against cognitive impairment. Similar findings were seen in MacArthur Studies of Successful Aging, where
baseline social support predicted cognitive function 7.5 years later [27]. A meta-analysis reported that social
support lowers levels of stress which in turn is associated with better global cognition and memory
performance in healthy older adults [28]. Aged people view cognitive impairment as a threat to life's
meaning, identities, and overall well-being. Support from family at this point becomes crucial in lowering the
psychosocial effects experienced by those with impaired cognition [29]. Hence, this could explain the
relationship between social support and cognitive impairment seen among depressed elderly in Malaysia.

3.2. Physical activity

Our results showed that being physically inactive was associated with the presence of cognitive
impairment in older persons with depressive symptoms. The previous systematic review has shown that
sedentary behavior is associated with reduced cognitive function [30]. Physical inactivity was listed as one of
the 12 potentially modifiable risk factors for dementia in the 2020 report of the Lancet Commission [31].
Maintaining frequent exercise increases and maintains cognitive reserve. Physical activity protects brain
health and fuels neuroplasticity by reducing the likelihood of vascular diseases and improving cerebral
perfusion, improving respiratory function, stimulating growth factors, particularly brain-derived neurotrophic
factor (BDNF) and insulin-like growth factor-1, and downregulating oxidative stress and inflammatory
responses. It also reduces the brain’s exposure to neurotoxic factors, including beta-amyloid and excessive
glucose [32]. Physical activity and exercise have also improved cognition in patients with Alzheimer’s
disease [33]. A meta-analysis has shown that exercise is associated with the improved mood in older
persons [34].

3.3. Strength and limitation
This research study has a few strengths and limitations. Using NHMS data derived from a large-
scale population survey ensures the validity of the results in generalizing it to the Malaysian population of
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interest due to the appropriate sample size and high response rate obtained. Using validated tools coupled
with trained evaluators in measuring the variables also enhanced the validity of the data collected. The
multivariable analysis of important factors, including sociodemographic, physical activity, and social
support, further strengthens the study.

However, due to the study's cross-sectional nature, the causal relationship between identified factors
and cognitive impaired status among depressed elderly cannot be established. Secondly, certain variables,
such as physical activity and social support, were obtained through the self-reported mechanism. This
mechanism can lead to recall bias or social desirability response, leading to over or underestimation of the
levels of these variables. Lastly, using screening tools to determine the cognitive and depression level
without diagnostic confirmation would also expose the findings to misclassification bias to a certain extent.

4. CONCLUSION

Healthcare professionals must lower their threshold in suspecting cognitive impairment among the
elderly as early detection and treatment will help to reduce complications among this population. As physical
activity and social support are crucial factors in reducing the odds of depression, healthcare professionals
need to consciously incorporate these recommendations into their elderly patients and careers, particularly
those with cognitive impairment. From a broader perspective, the study has demonstrated the need to ensure
mechanisms to facilitate lifestyle practices among the elderly, particularly those at risk of depression, to
ensure their physical activities and social support are enabled. These would include providing information
and education to individuals and family members through various channels and policies that will enhance a
coordinated approach from various agencies relevant to providing a healthy environment to the elderly
population.
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