
84 UERM Health Sciences Journal    •    VOL. 3  NO.  2   •    JULY - DECEMBER  2014

Biopsychosocial factors associated with cognitive
impairment among the geriatric population in
Barangay Doña Imelda, Quezon City

Abstract
Introduction   While several studies have already found a higher risk for geriatric cognitive decline
with lifestyle practices and co-morbidities, there is a dearth of local data.  This study aimed to identify
the biopsychosocial factors that influence the level of cognitive impairment among the geriatric
residents of Barangay Doña Imelda, Quezon City.
Methods A cross-sectional study was done on residents 65 to 85 years old who were recruited by
purposive sampling. A five-part data gathering tool was used to collect information on demographics,
depression, activities of daily living, family support and cognitive impairment. Analysis was done
using frequency, percentage, mean, standard deviation, and stepwise multiple linear regression.
Results  Most of the respondents were women, with a mean age of 70 years. Around 40% of the
samples were smokers and alcohol drinkers. The group had mild cognitive impairment and mild
depression, a high level of physical function and above average family support. The significant
predictors of cognitive impairment were smoking, alcohol consumption, physical functioning, care-
taker, and religion. Smoking and alcohol were found to have a direct influence on the level of
cognitive impairment, while physical functioning had an inverse relationship. Those who were
independent and were non-Roman Catholics tended to have less cognitive impairment.
Conclusion Smoking, alcohol consumption, physical functioning, care-taker and religion were
significant predictors of cognitive impairment among the geriatric residents of Barangay Doña
Imelda; smoking was the best predictor of cognitive impairment.
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C      ognitive  impairment  among the elderly and its
    risk factors has been exhaustively studied
worldwide. However, there is a dearth of  local data.
A United Nations study showed that the Philippines’

senior citizen population will increase by 400% in 38
years, from 5.9 million in 2012 to 23.6 million in
2050, equivalent to 6.1% in 2012 rising to 15.3% in
2050.1 A study in 2005 showed 34.93% of persons
with disabilities in the country were senior citizens.2

This data raises concerns regarding geriatric health
care and pension systems and poses great challenges
for completely new approaches to health care,
retirement, living arrangements, and intergenerational
relations.1

This increase in geriatric population has posed
medical, nursing, and welfare problems3 so that
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healthcare professionals should be fully aware of  the
physical changes in older patients and the problems
brought about by dementia, depression, and other
psychosocial issues.4,5 Aging is a natural process
which causes changes in the cognition and physical
capacity of  an individual. However, one should be
proactive and prevent or minimize such impairment
for a better quality of  life. The first step in prevention
is identifying the factors that may lead to cognitive
decline. Factors that hamper the elderly from leading
a healthy life include various biological,
psychological and social problems occurring in older
age, as well as a high incidence of  diseases. Socio-
economic factors such as decrease in economic
independence and breakdown of the family support
system also contribute to the cognitive decline seen
in elderly. Sociodemographic factors (gender, age,
educational background), health status and presence
of  chronic illnesses, use of  maintenance medications
and lifestyle factors (smoking and drinking) are some
of the biological factors that play a role in the mental
health of  the elderly.

Therefore, the focus of  this study was to determine
the influence of certain biopsychosocial factors on
the degree of cognitive impairment among the
geriatric population of Barangay Dona Imelda,
Quezon City. Specifically, this study aimed to:
1) determine and describe the biological factors
affecting the degree of cognitive impairment by
determining activities of daily living; 2) identify
significant medical and lifestyle conditions;
3) determine the psychosocial factors by describing
the sociodemographic facets of  the respondents (age,
sex,  religion, educational attainment, monthly
income,  presence of  a care-taker, type of  family, and
occupation), 4) measure the degree of depression and
perceived social support; 5) determine the degree of
cognitive impairment through the Folstein Mini-
Mental Status Examination (MMSE) and;
6) determine if the aforementioned biopsychosocial
factors significantly influenced the degree of cognitive
impairment.

Methods
This was a cross-sectional study among geriatric
residents of  Barangay Doña Imelda, Quezon City,
to determine the influence of biopsychosocial factors
on the degree of cognitive impairment using a five-
part data-gathering tool. The study was approved by
the Ethics Review Committee; permission was sought

from barangay officials and the senior citizens
association.

Residents of Barangay Doña Imelda 65 to 85
years old, who were natural born Filipinos were
recruited. Those who were severely mentally and/or
physically challenged including, but not limited to,
those who were comatose, unconscious, stuporous,
or hooked on life support, as well as the deaf/mute/
blind respondents were excluded. A sample size of
152 respondents was computed based on a 32%
incidence of  cognitive impairment among Filipinos,
a difference of 15% and level of significance of 0.05.
The respondents were selected by non-probability
purposive sampling.

Biopsychosocial factors  pertained to the
independent variables of the study categorized as
biological,  psychological,  and social.  The
psychosocial factors consisted of the
sociodemographic characteristics, degree of  depression
and perceived social support from the respondents’
respective families, as determined from the personal
data sheet, Geriatric Depression Scale and Perceived
Social Support-Family Scale, respectively. Biological
factors consisted of physical functioning (as measured
by Barthel’s Index of  Activities of  Daily Living),
chronic illnesses and lifestyle factors (i.e. smoking
and alcohol intake). Cognitive impairment referred to
cognitive decline, mental status impairment/decline
or presence of mental disability/dementia as
measured by the Mini Mental Status Examination.

Five data collection tools were used: 1) Personal
Data Sheet (PDS); 2) Folstein Mini Mental Status
Examination (MMSE); 3) Barthel’s Index of
Activities of Daily Living (ADL); 4) Geriatric
Depression Scale (GDS); and 5) Perceived Social
Support-Family Scale (PSS-Fa). The PDS was used
to collect personal, demographic data and health
information. The MMSE is a 15-item set that requires
the respondent to answer a series of questions or
perform specific tasks to determine the degree of
cognitive function. The ADL is a 10-item
questionnaire that asks the respondent to grade how
well he/she can perform certain daily activities. The
GDS is a 15-item questionnaire answerable by “yes”
or “no” that measures the degree of depression. The
PSS-Fa is a 20-item questionnaire answerable by
“yes”, “no” or “I don’t know” to determine the level
of  support from the respondent’s family. The GDS
and PSS-Fa were labelled as Survey Number 1 and
Survey Number 2, respectively, to minimize bias on
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the part of the respondent. Questionnaires were
translated to Filipino with the help of a certified
translator. The translated questionnaire was pilot
tested on a different set of 20 participants who met
the eligibility criteria.

An informed consent was secured from residents
who met the eligibility criteria and agreed to join the
study. A pencil-and-paper, one-on-one interview was
conducted in the respondent’s home.  Each participant
was paired with a trained interviewer who remained
constant throughout the duration of the data
collection period. The participant was first asked to
accomplish the PDS by himself or assisted by the
interviewer. The MMSE was performed next,
followed by the ADL, GDS, and PSS-Fa. It took the
respondent less than one hour accomplish the whole
set.

The GDS, ADL, PSS-Fa and MMSE were scored
based on instructions for their respective use. GDS
scores were interpreted as no depression (0 to 4), mild
(5 to 10), and severe (≥ 11) depression. Physical
activity scores were interpreted as high (17 to 20),
above average (15 to 16), average (12 to 14), below
average (10 to 11) and low (0 to 9). PSS scores were
interpreted as low (0 to 9), below average (10 to 11),
average (12 to 14), above average (15 to 16), and
high (17 to 20) social support. The MMSE measured
the level of cognitive ability of the participants. Scores
for each of the 15 items depended on the task the
participant was able to accomplish; results were then
classified as no cognitive impairment (26 to 30), mild
(21 to 25), moderate (10 to 20), and severe (0 to 9)
cognitive impairment.

Data gathered were statistically treated using
Microsoft Data Analysis and the Statistical Package
for Social Sciences (SPSS) Version 17. Frequencies
and percentages were used to analyze the
sociodemographic data such as age, sex, religion,
educational attainment, occupation, care taker,
monthly income, type of  family as well as health
status. The mean was used to determine the level of
cigarette smoking in terms of  pack years, alcohol
intake in terms of bottles per week, degree of
depression, perceived social support and cognitive
impairment. Standard deviation was employed to
assess the variability and dispersion of the mean
scores. Lastly, stepwise multiple regression analysis
was used to determine if the risk factors considered
significantly influenced the degree of cognitive
impairment of the respondents.

Results
The investigators were able to recruit 160 respondents.
Majority were females (79%), Roman Catholics
(92%), manual laborers (58%), took care of
themselves (78%) and had a monthly income of PHP
5,000 or less (65%). More than 70% did not finish
high school and most of them (46%) grew up in
nuclear families. Their characteristics are shown in
Table 1. As shown in Table 2, the commonly

Table 1. Summary of demographic characteristics among
geriatric residents of Barangay Doña Imelda, Quezon City.

Parameter N % Mean +/- SD

Age
65-70 101 63% 70.0 ± 4.88

    71-75   35 22%
    76-80   17 11%
    80-85 7   4%

Sex
      Female 127 79%
      Male   33 21%

Religion
Roman Catholic 147 92%
Non Roman catholic   13   8%

Educational Attainment
No Formal Education   12   8%
Elementary Level   35 22%
Elementary Graduate   36 23%
High School Level   31 19%
High School Graduate   20 13%
Vocational Studies   11   7%
College Level 6   4%
College Graduate 9   6%
Office Worker 7   4%
Free Lance Worker   42 26%
Licensed Professional 1   1%

Care Taker
Self 125 78%
Others (family,

hired maid, relatives)   35 22%

Monthly Income 5,568.97 ± 5,178.23
≤5000 105 65%
 5001-10,000   36 23%
 10,001-15,000   15   9%
 15,001-20,000 1   1%
 20,001-25,000 2   1%
 25,001-30,000 0   0%
 30,001-35,000 0 0%
 35,001-40,000 1 1%

Type of Family
     Single Parent   41 26%
     Nuclear   74 46%
     Extended   45 28%
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Table 2.  Summary of commonly encountered co-morbidities
among geriatric residents of Barangay Doña Imelda, Quezon City.

Chronic  Illness   N (%)

Hypertension  60  38
Stroke  18  11
Heart disease  17  11
Respiratory diseases    9   6
Diabetes mellitus    8   5
None  22  14

Table 3.  Smoking and alcohol profile of geriatric residents of
Barangay Doña Imelda, Quezon City.

Parameter  N   % Mean consumption

Alcohol intake  66  41% 18 bottles/week
Smoking  62  39% 25 pack years

encountered diseases included hypertension (36%),
stroke (11%), respiratory disease (11%) and heart
disease (10%). More than 40% of the respondents
consumed 18 bottles of alcohol per week, while 39%
had 25 pack years of cigarette smoking as seen in
Table 3.

The mean MMSE score of the participants was
24.85±3.46 (SD), indicating that the respondents had
mild cognitive impairment, implying that they may
require some supervision or assistance with their day-
to-day functioning. The participants demonstrated a
very high level of physical function (ADL =
19.35±1.21 (SD)), indicating that they were very
capable of carrying out their activities of daily living.
The mean GDS score was 5.31±3.2 (SD), indicating
that the group had mild depression. Finally, the mean
PSS score of 15.58±3.35 (SD) indicated that the level
of  family support was above average. The details are
shown in Table 4.

Of the variables that could be tested by odds
ratio, only smoking (OR = 17.33, P < 0.001), alcohol
consumption (OR = 6.19, P < 0.001), and depression
(OR = 3.14, P = 0.01) were significant. The medical
conditions present in the participants were not
significant risk factors. However, on further statistical
analysis of the significant risk factors and the
continuous variables not tested with odds ratio, only
smoking, alcohol consumption, physical function,

Table 4.  Summary of cognitive, physical activity, depression,
and social support profile of geriatric residents of Barangay Doña
Imelda, Quezon City.

Parameter    N   % Mean + SD

 MMSE
No cognitive impairment   90  56% 24.9 ± 3.46
Mild   51 32%
Moderate   19 12%
Severe 0   0%

 BI
High 151 94% 19.4 ± 1.21
Above Average 5   3%
Average 4   3%
Below Average 0   0%
Low 0   0%

 GDS 5.3 ± 3.20
No depression   71 44%
Mild   76 48%
Severe   13   8%

 PSS-FA 15.6 ± 3.35
High   76 48%
Above average   39 24%
Average   27 17%
Below average 7   4%
Low   11   7%

care taker and religion were found, by using step-
wise multiple regression, to significantly influence
the level of cognitive impairment.

As shown in Table 6, Model 5 contains the
significant predictors of cognitive impairment and
when taken as a whole, accounted for 61.5% of  the
variance of scores in MMSE (F = 49.24, P < 0.001).
Only 39.5% of the variance in MMSE score was
accounted for by other factors not included in the
study.  Smoking by itself  accounted for 47.3% of  the
variance.  The addition of  alcohol consumption to
smoking yielded an additional 7.8%. In the same
manner, physical function added 3.6%, care taker
1.5%, and religion 1.3% of  the total variance.

Table 7 shows that smoking was the best predictor
of cognitive impairment among the geriatrics. A beta
weight of  -0.439 (P < 0.001) indicated an inverse
relationship between it and MMSE scores.  The beta
weight of alcohol consumption (-0.383 P < 0.001)
also revealed an inverse relationship. On the other
hand, the beta weight for physical function (0.161,
P = 0.003) revealed a direct relationship with MMSE
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scores, while caretaker variable (beta weight = -0.122,
P = 0.022), indicated an inverse relationship.   The
beta weight of religion (0.114) indicated that non-
Catholics had a higher MMSE score than the
Catholics.

Discussion
This study is one of first few attempts to identify the
relationship of biopsychosocial factors and cognitive

Table 5. Summary of the odds ratio of tested variables among geriatric residents of Barangay Doña Imelda, Quezon City.

Tested variables  OR P value Lower class interval Upper class interval

Hypertension 0.92 0.807 0.484   1.756
Stroke 3.04 0.053 0.954   9.686
Heart disease 0.66 0.433 0.241   1.812
Renal Disease 0.38 0.288 0.067   2.109
Arthritis 1.04 0.974 0.225   4.800
Gout 0 0 0   0
Glaucoma 0.77 0.812 0.106   5.626
Cataract 0 0 0   0
Goiter 0 0 0   0
Epilepsy 0 0 0   0
Diabetes 0 0 0   0
Depression 3.14 0.017 1.187   8.309
Smoking       17.33       <0.001 4.943 60.780
Alcohol intake 6.19 0.001 2.430 15.770
Religion 0.23 0.001 0.099   0.511

Table 6. Modeling of predictors of cognitive impairment among geriatric residents of Barangay Doña Imelda, Quezon City.

Model* R R2 R2 Change F Sig F

  1 0.687 0.473 0.473 141.567 0
  2 0.742 0.551 0.078 96.197 0
  3 0.766 0.587 0.036 73.981 0
  4 0.776 0.602 0.015 58.683 0
  5 0.784 0.615 0.013 49.235 0

*Model 1 Predictors: smoking; Model 2 Predictors: smoking, alcohol consumption; Model 3 Predictors: smoking, alcohol consumption,
physical function; Model 4 Predictors: smoking, alcohol consumption, physical function, caretaker; Model 5 Predictors: smoking,
alcohol con-sumption, physical function, caretaker, religion

Table 7. Coefficients for the best predictors of cognitive impairment among geriatric residents of Barangay Doña Imelda, Quezon City.

Model Unstandardized coefficients Standardized coefficients    t Sig.
B Std. Error Beta

5    (Constant) 16.801 3.179 5.284 0
Smoking -0.077 0.011 -0.439 -6.925 0
Alcohol consumption -0.075 0.012 -0.383 -6.072 0
Physical function   0.489 0.159   0.161 3.072 0.003
Caretaker -0.365 0.158 -0.122 -2.314 0.022
Religion   0.341 0.15   0.114 2.270 0.025

impairment in the elderly in the local setting.
Cognitive impairment is greatly underestimated as an
inevitable risk concomitant with aging.6 It is often
ignored due to several co-morbidities that may or may
not even be related to the mental decline.

The finding that smoking was the best predictor
of cognitive impairment among the variables included
in the study was consistent with several literature
stating that smoking had an adverse effect on
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cognitive functioning especially in the executive
aspect such as verbal fluency, memory, attention and
information processing.7,8 Their results further
revealed that long time former smokers and those
who never smoked had no significant difference in
the decline of cognitive function7, 8, 9,10  whereas regular
and current smokers showed significantly greater
cognitive impairment compared with those who
never smoked regardless of sex differences.10,11 The
mechanism as to why smoking influences the level
of  cognitive impairment remains unclear, but
researchers have hypothesized that smoking is an
important risk factor for vascular diseases and could
influence executive function via vascular pathways.12

Other researchers hypothesized that smoking was
independent of cardiovascular integrity and was
found to be associated with periventricular and
subcortical white matter lesion progression.13

Like smoking, greater alcohol consumption was
associated with higher level of cognitive impairment.
This was consistent with other studies. Heavy
drinking patterns, both chronic and episodic, could
result in severe impairments of the nervous system
including brain function.14 Further, chronic heavy
drinking and alcohol-dependent individuals showed
impairment of cognitive function, learning and
memory, as well as personality changes.3, 15 Cognitive
decline in these individuals showed irreversible
neurological impairment associated with brain
damage, including atrophy of  nerve cells and brain
shrinkage16 in cortical and subcortical regions and
the hippocampus.14,16 On the other hand, less alcohol
drinking was associated with less cognitive
impairment,14 though other studies stated that
moderate drinking may have a protective role against
dementia especially among older adults.17,18

The ability to care for oneself through acts of
daily living is already one measurement of cognitive
status.   It is apparent that the higher the daily
functions of a person, the lower are the chances that
the subject will have cognitive impairment. This study
showed how important it is to maintain physical
functioning and independence as they were associated
with good cognitive functioning. There are
numerous researches that support the premise of
physical function disturbances preceding the onset
of cognitive impairment19,20,21,22 regardless of the
presence of any muscle degeneration associated with
dementia.5 Impairment of such physical functioning
such as walking to and getting up from a chair

unassisted contributes to greater disabilities later in
life and poor cognitive performance.15  Good physical
function preserves muscle mass and prevents cognitive
deterioration.8,23,24 Other studies however,
hypothesize that the relationship of physical function
and cognitive decline are bidirectional, cause-effect
in nature or share etiological pathogenesis with
sarcopenia and dementia via sex hormone decline
or cytokine activation.25,26,27,28,29 This is consistent
with the results of  this study, which show that
physical functioning and self-care influence cognitive
impairment, and not the other way around.

Finally,  the last variable found to have a
significant influence on cognitive impairment is
religion. In this study, subjects were dichotomized
into Roman Catholics and non-Roman Catholics.
Although most of the respondents are affiliated with
Catholicism, this study did not determine the level
of  their commitment, practice, participation, or
adherence to Catholicism and their contribution to
the decline or stability of  one’s cognitive status.
Religion, viewed as a social affiliation, imposes rules,
sanctions, and rewards that may be related to
MMSE scores. Religious affiliation does not
automatically necessitate active participation.
Previous studies have shown that religious
attendance is a demonstration of physical capability
and social engagement, which were found to have
an inverse association with cognitive decline.30

Moreover, religious attendance is particularly helpful
in elderly as well as the depressed women as it may
offer mental stimulation.31 Engaging in social and
intellectual leisure activities is related to better ability
to cope with pathological changes32  in the brain that
leads to efficient cognitive networks that delay
manifestation of cognitive difficulties.3,31 The non-
Roman Catholics may have an advantage over the
Roman Catholics along this line for they have more
varied social interactions during church rites and
activities.

Results show no significant relationship between
sociodemographic parameters (age, sex, educational
attainment, monthly income, family type, and
occupation) and cognitive impairment. In addition,
gender bias toward the female was seen. This may
have been due to the fact that females have a longer
life span than males or that they are the ones who
mostly stay at home and were the ones interviewed.
Studies have found that age, lower educational
background, previous depression, social relations
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and functional disability33 are factors that lead to
cognitive impairment. Sex, race and educational level
are also said to be associated with cognitive
performance with sex differences being secondary to
educational disparities among elderly males and
females.9 Cognitive impairment is however a
conglomerate of biological, physical and functional
factors coupled with psychological and social aspects
as well.33 Though the respondents may be of the older
age group, lower educational/socioeconomic
background, their physical and functional scores
indicate that they are very much independent. As
previously stated, the ability to care for self is already
a measure of  good cognitive ability. So despite age
and the other socioeconomic factors, their physical
and functional capabilities relate more to their
cognitive prowess than the other stated parameters.

Previous studies have indicated that medical
comorbidities, such as chronic kidney disease,34

chronic obstructive pulmonary disease,35

cardiovascular disease,36 and chronic heart failure37

significantly worsen cognitive performance. Our study
did not find any significant relationship between any
of the chronic diseases and cognitive impairment.
A Philippine-based study in 2009 supports this
finding. These results have been attributed to inherent
genetic differences that influence the manifestation
of such illness.  This individual predisposition to
chronic illness explains the lack of correlation.6 Aside
from that, duration of exposure to these diseases and
compliance to maintenance medications were not
assessed. The relative acuteness or chronicity relates
highly to disabling cognitive functions as the time it
takes for the disease to heal or progress dictates much
of  a person’s overall functionality.38 This goes hand-
in-hand with adherence to maintenance
medications. Non-compliance to maintenance
medications may imply a poorer physical and
cognitive prognosis. On the other hand, prolonged
exposure to medications such as anticholinergics,39,40

narcotic agents, antidepressants, anticonvulsants, and
benzodiazepines, coupled with polypharmacy are
more commonly related to manifestations of
delirium and dementia.40

Our results show that depression does not have
any significant relationship with mental decline.
Depression, as well as anxiety, sometimes triggers
reversible cognitive impairments in the elderly,
especially those who are more vulnerable. 36

Vulnerability as well as reversibility of  cognitive

impairment is highly dictated by genetic coding.6

Hereditary diseases, as well as history of  depression,
have not been taken into account in this study.

Perceived social support, taken as the emotional
component of social support, was not found to
significantly influence cognitive change, mortality and
survival time.41 Three mechanisms have been
conceived to account for the effect of social support
on cognition: (1) physical activation through living
a socially active lifestyle (e.g. leaving the house more
often to meet friends); (2) cognitive stimulation
through social interaction; and (3) positive emotions
caused by perceived social support, which may
decrease stress levels. None of the three components
have significant influence on cognitive change.41 In
contrast, when controlled for adequacy of emotional
support, lack of social integration has a significant
negative influence,25 indicating that social support
does not have an influence on cognitive change, but
that cognitive change influences social support.42

This study was conducted in a single urban
setting which might not represent the population of
geriatric individuals. Rural dwelling respondents as
well as specific population representing the various
social stratifications can be included in future studies.
Even though the MMSE can adequately detect the
presence of cognitive impairment, it cannot describe
specifically all the aspects of  a person’s cognitive
function. False negative or positive results are also
affected by the patient’s educational background such
that the level of  literacy greatly affects the outcome.
Adjustments for educational background were not
done, and this may have affected the results.
Therefore, adjustments for educational competence
for MMSE testing are suggested. The presence of
mood disorders and history of depression were not
investigated. Only present depression was taken into
consideration. These can significantly affect the
MMSE scores in a phenomenon called
pseudodementia.6 Future studies should take into
account a more in depth psychological profile of the
respondents. Duration of the chronic diseases and
compliance to maintenance medications were also
not measured. Both are significant factors in patient
outcome and should be included in future research.
History of familial diseases was also not taken into
account. Although this could give a hint on the
respondent’s genetic make-up, recall bias is also
possible. Future researches are recommended to take
this aspect into consideration.
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Despite several previous studies implicating chronic
diseases with cognitive impairment, lifestyle factors
such as smoking and alcohol intake were found to
be more significantly related with cognitive
impairment.  Religion and ability to care for self also
related significantly with cognitive impairment.
Collectively, these factors are strong predictors of
cognitive impairment.
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