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ABSTRACT

Purpose: The aims of this research was to see whether a community-based intervention could
be effective in promoting comprehensive indicators for successful aging.

Methods: The participants (60 years old and above) were recruited from rural and urban parts
of Bangladesh's Rangpur district for this seven-month intervention program. Successful aging
indicators included blood pressure control or diabetes management, adherence to
recommended physical exercise and diet, cognitive impairment, depressive symptoms,
engagement in social activities, religious activities, and volunteer activities.

Results: In the follow-up period the likelihood to control hypertension and diabetes in
comparison to the baseline were 1.64 (95 % confidence interval [CI] = 1.12- 3.38) and 1.89
(95 % CI = 1.44- 2.87) times higher. Participants in the follow-up were 2.21 (95 % CI = 1.87—
3.45), 2.01 (95 % CI = 1.61-2.99) times more likely to adherence to recommended physical
activity and diet compared with the baseline. This intervention was shown to be significantly
linked to lower likelihood of developing cognitive impairment and depressive symptoms. In the
follow-up period group activities increased 98% as compared to baseline.

Novelty/Value: This community-based intervention was found to be helpful in boosting
successful aging markers for chronic disease management, maintaining good mental and
physical function, and maintaining life engagement.

Type of Research: Empirical Research.

Keywords: Bangladesh, Community based intervention, Aging indicators, Efficacy of a
community

1. INTRODUCTION :

In gerontology, the new paradigm in aging is successful aging [1]. The subject of successful aging is
extensively researched, and it is widely acknowledged as a multifaceted notion [1]. Previous research
has revealed protective and risk variables for multidimensional effective aging [2-5]. However,
promoting healthy aging and avoiding aging-related risks are not simple undertakings. Successful aging
is hampered by a lack of understanding about prior to aging successfully reaching advancing years, a
hard-to-change way of life or difficulties preserving healthy habits, and a disregard for some aspects of
optimal aging. It is believed that if a health promotion intervention was successful in achieving such
improvements in comprehensive measures of effective aging, older people's quality of life would
increase and their medical and care expenditures would decrease [6].

Over 13 million persons in Bangladesh are over 60 years old as of 2019, accounting for 8% of the
country's overall population.” With 36 million people over the age of 60, the proportion of senior
persons is predicted to treble to 21.9 % in 2050. This indicates that one out of every five Bangladeshis
will be beyond the age of 65 [7]. As the population ages, so does the demand in the interest of health.
Because of the aging immune system deterioration, older people suffer from noncommunicable
diseases. Hypertension, weight gain and obesity, diabetes, heart disease, joint pain, immunity, anxiety
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and depression with vision loss, walking issues, chewing difficulty, hearing loss, osteoporosis, arthritis,
and incontinence round out the list [8-9].

On the basis of the efficacy of previous research, it is anticipated that that implementing a successful
aging program to promote complete indicators will aid in the promotion of health among the elderly.
Furthermore, an effective aging program could help seniors and their families save money on medical
expenses.

2. REVIEW BASED RELATED WORK :

Several health promotion programs aimed at promoting successful aging have been carried out over the
world to date. Some of these intervention studies aimed at improving physical health are focused on
specific illnesses [10-12]. For example, a study conducted among 223 low-income Latinas (Hispanics)
aged 35-64 years to assess the viability of a lifestyle modification intervention for overweight people
guided by a promotora, Latinas who have immigrated to the United States found that an intervention in
lifestyle habits led by promotra can improve overweight Latina women’s lifestyle choices and other
risk factors. The likelihood of executing this intervention in the community, as well as promotoras
acting as facilitators is backed up by evidence [10].

Another study of 312 people in Lawrence, Massachusetts, looked at the effectiveness of a literacy-
catered, community-based, and intervention in a way of life that is culturally appropriate on diabetes
risk and weight reduction. It found that in a high-risk Latino group, community-based program for
diabetes prevention led to loss of weight, better HbAlc, and raise resistance of insulin [11]. From
January 2001 to March 2013, a comprehensive literature search was undertaken to find articles that
employed technology to encourage physical exercise in persons with diabetes type 2. The results
suggest that technology-based interventions to increase physical activity are beneficial [12].

Some of the interventions aimed to improve the elderly's psychological well-being, cognitive function,
emotional wellness, adaptation, and resilience are just a few examples.***® A research of 58 Japanese
community-dwelling older persons, for example, suggests that a picture book reading training program
for older people that live in the community could help avoid remembrance and impairment in executive
function [13]. Another study conducted in Germany among participants aged 40 to 55 years old
discovered that cognitive interventions can cause functional changes in brain systems linked with spatial
navigation, which appear to be more powerful than the advantages of physical activity among people
in their middle years [14].

Cognitive interventions can cause functional changes in brain systems linked with spatial navigation,
in accordance with a randomized controlled clinical trial study conducted among Seniors aged 65 to 94
years old living independently in ten cities of United Kingdom (UK) were recruited from senior
housing, community centers, hospitals, and clinics [15]. The intervention is successful in enhancing
positive mental health by increasing abilities of acceptance and value-based action, according to a study
done in the Netherlands among 93 participants with mild to severe psychological distress [16].

Some of them concluded that social activities and participation can help the elderly feel better [17-18].
Social integration is useful in supporting successful ageing indicators, according to a community-based
study conducted in Taiwan [17]. Participants for a private insurance company's experimental and
control groups successful aging intervention program were selected from the workers and middle-aged
customers. The program for aging intervention that worked enhanced aging awareness, engage in
physical activity, and wellness significantly [18].

Despite the numerous programs of intervention, only a handful study applies complete tactics to
stimulate the development of successful aging indicators. Interventions should be all-encompassing
and responsive to a variety of factors of effective aging in order to help people who are approaching old
age successfully.

3. OBJECTIVES OF THE STUDY :

The focus of this research was to see how effective an intervention program that is based in the
community could be at promoting comprehensive indicators of successful aging.

3.1 Methods:
Design and participants
The data for this community-based pre-post intervention study were collected in Bangladesh's Rangpur
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district. In Bangladesh, urban areas are separated into wards while rural areas are clubbed together as a
union. One union from the rural areas and one ward from the urban areas were chosen at random from
the district. Following a basic random sampling procedure, 13 mahallas from the ward and 13 villages
from the union were chosen. The field investigators visited each family in the 26 areas chosen and
collected information from all elderly residents in those areas through face-to-face interviews utilizing
a prepared guestionnaire. Participants were selected based on the requirements listed below: (1) they
were 60 years old or older; (2) they were able to converse orally and were both willing and able to
engage in the study; and (3) they were not severely ill. The desired sample size for this investigation
was 750 participants, which provided more than 80% power to detect a 20% effect size on the marginal
means. To minimize missing out on follow-up, the sample size was expanded to 800.

Data collection procedures

(1) Before the study

We ran a trial survey of the questionnaire before performing the interview and updated it as needed for
the final poll. According to the guidelines of basic parameters essential for comprehensive research, we
chose ten percent of the total sample (n = 80) for a pilot test. The survey was written in English and
then translated into Bangla, Bangladesh's native tongue. As a validation activity, translation from
Bangla to English in reverse was undertaken prior to and following the administration of the pre-test
guestionnaire. Based on the results of the pre-test, the questionnaire was modified. In April of 2018, a
baseline survey was conducted.

(2) Community-based successful aging indicators intervention

Once the baseline survey was finished, for this investigation, we hired four qualified medical
professionals who has received a degree from a Bangladeshi medical college and skilled nine Research
Assistants (RAS). The RAs had four days of training prior to the survey. Following the study of previous
intervention research [1-18], medical professionals created successful aging indicators materials. The
training was conducted utilizing a Bangla-language field manual. In a group of 20, participants got the
successful aging indicators intervention. Each month, there were two interactive sessions, each lasting
one hour. The intervention courses were seven months long (From May 01, 2018-Novemeber 30, 2018).
The collection of follow-up data was completed in December 2018. The intervention's curriculum
included the classes and activities listed below.

1. Throughout the course, the notion and many angles of effective aging, connected elements to
successful aging, and basic practices for successful aging were all discussed.

2. The training covered the notion of promoting health, the connection the relationship between physical
exercise and fitness, and easy exercises for older people.

3. The course included major chronic diseases such as hypertension and diabetes mellitus, as well as
preventative and risk factors for disease management, and the use of anti-diabetic and anti-hypertensive
medications.

4. Depression management: the mechanism of depression and effective coping techniques for
depression were discussed, and participants related their personal experiences with depression
management.

5. Dietary recommendations: The course introduced the national dietary guidelines concept.

(3) After completion intervention
The same questionnaire was used to collect follow-up data after seven months of intervention. During
the data gathering process for the follow-up data, RAs conducted visits to the participants' residences.

Measures:

Outcome evaluation

The three primary components of Rowe and Kahn's [19] successful aging model were utilized to assess
successful aging: "absence of disease or chronic disease management, maintenance of good mental and
physical function," and "continuous involvement with life." The following successful aging indicators
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were chosen as outcomes of interest based on these three domains: (1) indicators for chronic disease
management, such as blood pressure control or diabetes management; (2) indicators for maintaining
high mental and physical function, such as following the physical exercise guidelines and diet, cognitive
impairment, and depressive symptoms; and (3) indicators for the "continued engagement with life",
such as involvement in group, religious and voluntary work.

In this investigation, the digital Blood Pressure (bp) Monitor was employed. The respondents'
hypertension was calculated using the averages of three different systolic and diastolic bp readings
taken at 5-minute intervals. Hypertension was defined as having a systolic bp of 140 millimeters of
mercury or a diastolic bp of 90 millimeters of mercury, or using antihypertensive medication. Along
with antihypertensive medication [20], patients with a systolic bp of less than140 mm Hg or a diastolic
bp of less than 90 mm Hg were considered to have hypertension under control [21].

The HemoCue 201+ blood glucose analyzer was used to evaluate the blood glucose level in total blood
gathered by capillaries of the middle and ring fingers were pricked using a finger prick. following an
whole night fast, a common methods in resource-constrained situations. Diabetes was defined as fasting
plasma glucose (FPG) of > 7.0 mmol/L or the anti-diabetic drug usage, in accordance with the World
Health Organization (WHO) guidelines. If a patient's FPG was < 7.0 mmol/L and they were using anti-
diabetic drug, we considered their diabetes to be under control [22].

The elderly population's adherence to prescribed food regimens during the previous seven days was
assessed using ten questions derived from nutritional guidelines for Bangladeshi adults [23]. These
questions elicited responses on a 7-point Likert type scale with a highest score of 70 about overall diet
adherence, suggested every day three meals, fruit and vegetable portions, as well as carbohydrate-rich
foods with a poor glycemic index, are recommended sugary drinks, foods with high fat, rich-sugary
foods, foods with high fiber, n-3 fatty acids, healthful (monounsaturated) oils, sugary drinks were all
graded on a scale of one to seven. The person was considered to be following dietary recommendations
if their predicted score in total was greater than or equal to 80% of the maximum attainable total score
>to 56.

In Bangla, the International Physical Activity Questionnaire (IPAQ) has been redesigned and used to
assess the people' leisure-time physical activity [24]. The validity of these questions about physical
exercise in Bangladesh's adult population has been thoroughly investigated elsewhere [24]. The total
amount of time spent conducting moderate activities. (e.g., walking, mild cycling, gardening, mild
exercises, e.g., playing games with the kids) to strenuous exercise (e.g., jogging/running, and putting
more effort into riding, and activities such as quick swimming, team sports such as football or
volleyball. For each activity, a different calculation was made. Every week, people should engage in at
least 150 minutes of moderate-intensity physical activity or 75 minutes of strenuous-intensity physical
activity, or a combination of both. If [moderate physical activity + strenuous physical activity x 2] >
150 minutes in 7 days, a patient was judged to be following the recommended physical exercise regimen
[25].

If the individuals' cognitive functioning was normal, they met the criteria, as assessed via the Dementia
Screening Mini Mental State Examination (MMSE-DS). Finally, depressive symptoms were measured
utilizing the version in Bengali of the Short Geriatric Depression Scale-15 (SGDS-15) [26], with
patients fitting the criteria if their score was less than eight.

Covariates

Several socioeconomic and demographic characteristics have been related to successful aging indicators
both theoretically and experimentally in this study.>*® The participants were divided into four age
groups: 60-64, 65-69, 7074, and over 75 years old are the age groups. Bangladesh's formal education
system was used to identify the respondents' educational level: illiterate (O year), primary (incomplete;
1-4 years), primary (complete; 5 years), secondary or higher education (6 years or more). The habitation
was divided into two categories: rural and urban.

Muslims and non-Muslims were classified as Muslims and non-Muslims, respectively. There were three
levels of monthly income: none, <3000 BDT, 3000-4999 BDT, and >5000 BDT. There were four types
of live children: none, son(s) only, daughter(s) only, or both. There were two types of living
arrangements: living alone or living with others. To measure old age allowance, a dichotomous variable
(no vs. yes) was established.
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Statistical analysis

Before entering the final data into Microsoft Excel, the data was cross-checked for consistency. The
data was entered by one person, who subsequently double-checked it with the study's primary
investigator. The baseline socio-demographic factors of the respondents were determined using
descriptive method. Between the baseline and follow-up, we used McNemar's chi-square analyses to
assess the effectiveness of the intervention on three themes that recur successful aging indicators: (1)
indicators for chronic disease management; (2) indicators for maintaining high mental and physical
wellbeing; and (3) continued engagement indicators with life. Significance level were represented by P
values. P<0.05 was thought to be statistically significant (two-tailed).

After adjusting for baseline risk factor levels, multivariable logistic regression models were applied to
estimate the intervention group's impact on our outcome variables for the complete sample. We
combined the data sets from the two periods to fit the logistic regression models. We employed nine
binary logistic regressions. If the prevalence of diabetes or hypertension control improved throughout
the intervention, the dependent variable for the first and second was coded as "1". The third and fourth
dependent variables were coded as "1", indicating that adherence to recommended physical activity and
diet increased during the follow-up period. If the prevalence of cognitive impairment and depressive
symptoms decrease, the dependent variable for the fifth and sixth follow-up periods was coded as "1”.
The dependent variable for the seventh, eighth, and ninth was coded as "1" if the prevalence of social,
religious, and volunteering activities increased over the follow-up period. We utilized 95% confidence
intervals (Cls) for significance tests and entered all factors concurrently into multivariable regression
models. The odds ratios (ORs) were estimated to measure the strength of the correlations.

In logistic regression research, the regression coefficients' standard errors were utilized to evaluate for
multicollinearity. A standard error of more than 2.0 suggests that there is a problem. that there are
numerical difficulties, for example multicollinearity exist among the independent variables [27]. All
independent variables' standard errors in the adjusted model were less than one, indicating that there
was no multicollinearity. SPSS for Windows, version 22.0, was used to conduct the analysis (SPSS,
Chicago, IL).

Ethical considerations

Dr. Wazed Research and Training Institute, Begum Rokeya University in Bangladesh examined and
approved this study methodology. Individuals were notified concerning the research, asked to join, and
advised of their ability to recession prior to the baseline survey. The literate gave informed consent in
writing, while the illiterate gave verbal agreement.

4. RESULTS:

(1) Descriptive statistics:

Table 1 displays the study participants' baseline sociodemographic, diabetic, and hypertension-related
variables. The study engaged the services of 800 elderly people. Approximately 48% were female,
35.4% were 6064 years old, and 63.2% were married at the time of the study. In terms of education,
39.3 % had no formal education, 29.1% had education below basic school, 20.1% had completed
primary school, and the remainder 11.5% had secondary or higher education.

Table 1: Baseline socio-demographic, diabetes, and hypertension related characteristics of the
respondents(n=800)

Characteristics N %
Age, years
60-64 282 35.4
65-69 198 24.7
70-74 134 16.7
>75 186 23.2
Gender
Male 417 52.1
Female 383 47.9
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Marital status

Currently married 506 63.2

Widow/widower 294 36.8
No. of children

None 15 1.9

Have only son(s) 73 9.1

Have only daughter (s) 50 6.3

Have both son (s)daughter(s) 662 82.7
Education

No education 314 39.3

Below primary 233 29.1

Primary 161 20.1

Secondary and above 92 115
Religion

Muslims 537 67.1

Non-Muslims 263 32.9
Place of residence

Rural 601 75.1

Urban 199 24.9
Living arrangements

Living alone 68 8.5

Living with someone else 732 91.5
Monthly income, BDT

No Income 328 41.0

<3000 226 28.3

3000-4999 141 17.6

>5000 105 13.1
Receiving old age allowance

No 658 82.3

Yes 142 17.7
Diabetes

No 704 88.0

Yes 96 12.0
Hypertension

No 488 61.0

Yes 312 39.0

When it comes to education, 22.1% of respondent's mothers had a secondary or higher degree of
education. Over 91% of the elderly lived with someone else. Only 17.7% of the elderly in the whole
sample population had a source of income, and 41% of those who did have no source of income.
Diabetes and hypertension were found to be prevalent in the study sample at 12% and 39%, respectively.
Table 2 illustrates percentage changes in indicators for chronic disease management, mental and
physical function maintenance, and sustained involvement with life. At the outset, 800 people were
questioned; however, 20 people were lost to follow-up over the follow-up period. As a result, a total of
780 people were questioned. In terms of chronic illness management indicators, there were substantial
variations in almost all of them before and after the intervention. There was a considerable improvement
in diabetes control at the follow-up (25% versus 15%) and hypertension management (29 % versus
21%) compared to baseline.

When compared to baseline, there was a substantial improvement (p <0.001) in adherence to the
recommended physical activity and diet at the end line. A substantial improvement in cognitive
impairment and depressive symptoms at the follow-up. Except for group activities, there was no
significant improvement in participation in voluntary and religious activities during the follow-up
period in the indicator associated to continuous engagement with life.
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Table 2: Percentage change in Indicators for chronic disease management Indicators related to
maintenance of high mental and physical function and indicator related to continued engagement with
life at baseline and follow-up (n=780)

Measures Baseline Follow-up | Percentage P-
(n=780) (n=780) change® | value
n| % n| %

Indicators for chronic disease management

Control of blood pressure 59| 210 91| 29.0 8.0 | 0.004

Control of diabetes 14 15.0 25| 25.0 10.0 | 0.048

Indicators related to maintenance of high mental and physical function

Adherence to recommended 322 41.3 434 | 55.6 14.3 | <0.001
physical activity

Adherence to recommended diet 258 33.1 363 | 46.5 13.4 | <0.001
Cognitive impairment 384 | 49.2 302 | 38.7 -10.5 | <0.001
Depressive symptoms 399 | 511 303 | 3838 -12.3 | <0.001

Indicator related to continued engagement with life

Participation in group activities 125 16.0 220 | 28.2 12.2 | <0.001
Participation in religious 733 94.0 743 | 95.3 1.3 | 0.262
activities
Participation volunteering 69 8.9 87| 11.1 3.2 0.129
activities

Note: from follow-up to baseline

2. Multivariable analysis:

Multivariable logistic regression models predicted levels of baseline-adjusted post-intervention chronic
illness management markers, preservation of good mental and physical wellbeing and maintained life
involvement. In the follow-up period participants were 1.64 (95 % CI=1.12- 3.38) and 1.89 (95 %
CI=1.44-2.87) fold more probable to control hypertension and diabetes compared to baseline.
Individuals in the follow-up investigation were 2.21 (95 % CI=1.87-3.45), 2.01 (95 % CI=1.61-2.99)
times more likely to adherence to recommended physical activity and diet compared with the baseline.
This intervention was observed to be connected to a lower risk of cognitive impairment (AOR =0.63;
95 % CI=0.41-0.96) and depressive symptoms (AOR =0.51; 95 % CI=0.35- 0.91). In the follow-up
period group activities increased 98% as compared to baseline (Table 3).

Table 3: Adjusted odds ratio and 95% confidence interval predicting the impact of the intervention on
successful aging indicators (n=780)

Measures Adjusted odds ratio 95 % confidence
(AOR)! interval (CI)

Control of blood pressure
Baseline 1.00 --
Follow-up 1.64° 1.12-3.38

Control of diabetes
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Baseline 1.00 -

Follow-up 1.89° 1.44-2.87
Adherence to recommended physical activity

Baseline 1.00 --

Follow-up 2.21% 1.87-3.45
Adherence to recommended diet

Baseline 1.00 --

Follow-up 2.01% 1.61-2.99
Cognitive impairment

Baseline 1.00 --

Follow-up 0.63" 0.41-0.96
Depressive symptoms

Baseline 1.00 -

Follow-up 0.51° 0.35-0.91
Participation in group activities

Baseline 1.00 -

Follow-up 1.98° 1.69-3.03
Participation in religious activities

Baseline 1.00 1.00

Follow-up 0.91 (0.88-1.78)
Participation volunteering activities 1.00 1.00

Baseline Follow-up 0.84 0.72-2.03

Note: Models were adjusted by age, gender, marital, number of children, education, religion, place of
residence, monthly income, and old age allowance; here a, b, and ¢ indicate p<0.001, p<0.01, and
p<0.05

5. DISCUSSION :

This community-based intervention was found to be helpful in boosting successful aging markers for
chronic disease management, maintaining good mental and physical function, and maintaining life
engagement. Increased control of diabetes and hypertension, as well as following the physical exercise
guidelines and diet, were among the notable changes brought about by the intervention. This
intervention was linked to a lower risk of acquiring cognitive impairment and depressive symptoms, as
well as greater social activities, among the elderly.

This is the first study we're aware of that looks at the impact of a community-based program in
Bangladesh on successful aging markers. Unlike previous interventions that focused on specific
disorders or only on increasing physical function [10-12], such as food and physical activity, or on the
elderly's psychological well-being [13-16] or social participation [17-18], this research looks at a wide
range of strategies to promote indicators for successful aging, which is both promising and challenging.
Diabetes and hypertension control, as well as adhering to prescribed physical activity and diet were all
considerably improved in this study, which is in line with earlier research [10-12]. As a result of this
intervention, many factors led to the respondents' enhanced adhere to diet and exercise, in addition
control of chronic illness management: The medical professional was well-prepared and gave enough
lectures to allow for more efficient discussion of the issue; at the conclusion of the four-day intervention,
the instructor evaluated RAs messages and furnished additional support. Furthermore, as previously
stated, repeated sessions would very certainly have had a greater influence on boosting participants'
awareness of the necessity of regular exercise, a healthy diet, and diabetes and hypertension treatment.
The elderlies were given cognitive training using this intervention program., and the effects were
significant over time. The intervention on coping skills also had a significant impact on depressive
symptoms, as revealed in previous research [28]. It's probable that this intervention's success in reducing
depressive symptoms and cognitive impairment is due to the elderly's improved conscious of their own
emotions as well as their deeper psychological demands, resulting in fewer emotion volatility and more
steadiness than before. This community-based strategy was also successful in improving elderly
people's engagement in group activities. This finding is plausible, because throughout the intervention
period, the elderly was taught the necessity of participating in their group activities for the sake of their
mental and physical well-being.
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This study has several advantages. At first, the intervention comprised a variety of outcome-based
assessments. There are numerous aspects of chronic disease management, physical and mental wellness,
and involvement in social activities were examined in this study. For building community-based health
promotion initiatives, such an evidence-based intervention is required and recommended. Second,
members of our research team came from a variety of biopsychosocial backgrounds. To design a multi-
dimensional intervention program, communication between disciplines and well-thought-out program
sequencing can be utilized.

There are a few flaws in this research as well. To begin with, owing to the restricted resources available
for this research, the intervention was shorter in duration. It may take some time for the study's effects
on effective aging or health measures to become apparent. Second, this report is not based on a
randomized controlled experiment. As a result, no control group was used. Third, we exclusively
considered diabetes and hypertension for chronic disease treatment. However, because all chronic
illness measurements are impossible due to cost constraints, moreover, data has indicated that among
all chronic diseases, diabetes and hypertension are more common among the elderly.

6. CONCLUSIONS :

This community-based intervention was found to be helpful in boosting successful aging markers for
chronic disease management, maintaining good mental and physical function, and maintaining life
engagement. Increased control of diabetes and hypertension, as well as following the required physical
activity and dietary guidelines, were among the notable changes brought about by the intervention. This
intervention was linked to a reduced risk of mental deterioration. and depressive symptoms, in addition
greater social activities, among the elderly. Future study should concentrate on the aspects that influence
successful aging based on the basis of subjective markers that were not thoroughly analyzed in this
research.
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