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Abstract
Background: The number of older people in Vietnam has increased substantially for recent years and leading to
more aging health problems. The purpose of this study was to assess risky behaviors and their associated factors
among the elderly in rural Vietnam.
Design: In a cross-sectional study using quantitative methods, 600 elderly (≥ 60 years old) living in a rural district
in Northern Vietnam in 2013 were approached for data collection. Logistic regression was undertaken to identify
factors associated with each of the risky behaviors, including using alcohol, smoking, and physical inactivity.
Results: The frequency of drinking, smoking and physical inactivity among the rural elderly was quite prevalent,
25.17%, 22.17% and 60%, respectively. The multivariate regression analysis revealed that alcohol use was most
strongly predicted by gender (male) and age (60-79 years old). Further, smoking behavior was significantly more
prevalent among those who were male, younger age, with low social participation, low social support and high social
cohesion. In terms of physical inactivity, being female, married, having a caregiver, with low social participation, low
social cohesion and high social support were most likely to predict inadequate exercises among the rural older
people.
Conclusions: Social efforts are important to create social conditions (social participation, social cohesion and
social support) that facilitate healthy behaviors among the seniors. The results can be utilized to inform appropriate
intervention programs in other similar settings of developing countries.

Keywords: Risky behavior(s); Alcohol use; Smoking; Physical
inactivity; Elderly/old people; Rural; Vietnam

Introduction
The world’s population is expanding and aging. The number of
people aged 60 and above is 841 million in 2013, which is four times
estimated higher than the 202 million in 1950 [1]. In Vietnam, the
number of older adults will reach 10 percent of the total population in
2017, which means that the Vietnamese population will enter the socalled “aging phase” from the year 2017 on [2]. This increasing trend
could lead to health problems, such as chronic diseases, associated with
aging and is supposed to have profound implications for the healthcare
system as well as the economic growth for coming years [3]. According
to WHO, behavior and exposure to health risks such as smoking,
alcohol consumption and physical inactivity can have long-term health
implications and thus, negatively influence health in older age [4].
Therefore, understanding these risky behaviors and some linked
factors among older people is essential for developing effective
prevention programs to improve health and reduce disease burden of
the elderly.
Alcohol is defined by WHO as “a psychoactive substance with
dependence-producing properties” and drinking or consumption of
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alcohol have causes a great amount of social and health consequences
in many communities around the world [5]. Although the elderly are
more susceptible to the adverse effects of alcohol than their younger
counterparts due to their generally poorer health condition and
negative alcohol interactions with medications [6-8], alcohol use
among older people is still prevalent [7,9]. In Sweden, all age-groups
decreased their average alcohol consumption between 2002 and 2007
except for people aged 65 years or over whose consumption increased
[10]. A study in the Netherlands revealed that the frequency of alcohol
use was highest in the group of 65 years and above, with 30.6-32.7% of
men and 20.2-22.0% of women drinking 6-7 times per week [9].
According to a research by Siegfried Weyerer, half of Germans aged 75
and older continued drinking alcohol throughout their old age. The
study also showed that alcohol consumption was significantly
associated with male gender, younger age, higher level of education,
not living alone and not being depressed [11]. Another study in
Northern Thailand among older people (50 years and above) pointed
out that lower education, low income and moral barriers were related
with daily alcohol use [12]. In addition, other studies indicated some
socio-demographic factors associated with alcohol use of the elderly
including being male [9,13,14], smoking [9,15], being socially isolated
[16,17] and being single or separated [15,18]. Although some previous
studies have explored alcohol consumption among the Vietnamese
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elderly [19,20], the factors associated with it have not been
systematically examined.
Smoking is considered any active actions when “a chemical toxicosis
which is able to causes detrimental effects either of acute or chronic
type on different structures of the body” [21]. In terms of tobacco use,
it is one of the avoidable leading causes of disability and death among
the elderly [22,23]. Older adults who smoke have a higher risk of
dementia and have double the mortality rate as compared to older
non-smokers [24-27]. A meta-analysis of 48 studies found that the
overall prevalence of tobacco use among the elderly was 13% in both
gender (22% male and 8% female) [28]. In 2010, a study conducted in
17 European countries found that the overall smoking prevalence
among older adults (≥ 65 years old) was 11.5% (15.3% among men and
8.6% among woman). This study also indicated positive associations
with current smoking status and a lower education level as well as low
national implementations of tobacco control activities [29]. According
to a study in Canada, being female, increased age, having a higher
income, living with someone else and being active in social
participation were negatively associated with smoking status of the
elderly [30]. Another study conducted in Iran found that smoking was
significantly higher among men, the elderly living alone and the elderly
who had heart diseases [31]. Regarding to the data of Global Adult
Tobacco Survey in 2010, Vietnam is one of the 15 top consumers of
tobacco in the world with over 15 million smokers. Whereas a large
body of research conducted about smoking behavior focuses on
adolescents and adults [32-36], little information is known about the
tobacco use rate and related factors among the elderly in Vietnam.
WHO stated that “Physical activity is defined as any bodily
movement produced by skeletal muscles that require energy
expenditure and physical inactivity is lacking physical activity” [37].
Physical inactivity has been also identified as the fourth leading risk
factor for global mortality (3.2 million deaths each year) [37]. It is
estimated to be the main cause for approximately 21-25% of breast
colon cancers, 27% of diabetes and 30% of ischemic heart disease [38]
and consequently affect quality of life among older adults [39].
According to WHO recommendations, older people should undertake
a minimum of 30 minutes of moderate intensive physical activity at
least 5 days a week to promote their health. However, physical
inactivity remains a common phenomenon among many groups of
populations, including the elderly. For example, a study conducted in
Shanghai, China pointed out that 83.3% of the elderly living alone did
not have adequate physical activity per week [40]. The study by Adelle
et al. revealed that 62% (66.3% of the women and 54.7% of the men) of
rural Brazilian older adults had not engaged in specific physical activity
in the prior three months. There are many factors affecting this
behavior. For example, the study on rural Brazilian older people found
that physical inactivity was positively associated with being female,
increased age, lower education, lower income and lack of participation
in social activities [41]. Other study in Australia detected an inverse
relationship between physical inactivity and sex (male), younger age,
and rural residence [42]. However, data about physical activity or
exercise among the elderly in Vietnam is of scarcity and is usually
conducted as a part of a foreign-funded research with small
Vietnamese sample [43,44]. Therefore, examining physical inactivity
levels and influential factors among Vietnamese older people will
provide crucial evidence for policy makers to design interventions to
improve their health.
Rural elderly population is considered a vulnerable group [45] and
they are facing many challenges, especially when their government
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does not provide proper support [46]. In terms of accessing medical
services, there are many barriers for the elderly in rural areas such as
transportation difficulties, lack of health care supply, limited quality
health care, social isolation and financial constraints [47-49]. In
Vietnam, there are 72.9% of the elderly living in rural areas with
disadvantaged living conditions [50]. Besides, 70% of rural older adults
in Vietnam suffer from non-communicable diseases, especially
cardiovascular diseases, diabetes, kidney diseases and cancer [51,52].
However, this disease burden of rural older can decrease by cutting
down on health-risk behaviors, including using alcohol, smoking and
physical inactivity.
Given a relatively limited profile on this topic, the current study was
conducted to examine risky behaviors and associated factors among
the elderly in rural Vietnam. The study findings should inform suitable
health behavior change programs for Vietnamese rural older.

Methods
Design
This is a cross-sectional study using face-to-face interviews assisted
with structured quantitative questionnaire.

Study site and time
This survey was carried out in two rural communes of Kien Xuong
district in Thai Binh province, northern Vietnam. Kien Xuong is an
agricultural district with a large area of 200km2 and a population of
274,318 people, including 34,898 senior citizens [53]. We chose these
two communes as the study site because they could represent a typical
rural community in Vietnam such as income sources mainly from
agriculture, being quite far from urban area and has an increasing
number of the seniors [53,54]. The overall research duration was from
January 2013 to August 2013.

Sample
The older adults who aged 60 years or above, living in the selected
areas for at least 5 years, being available at the survey time, and of
normal mentality and voluntary participation were regarded as suitable
study subjects. We used the threshold of 60 years of age as elderly
based on the current context of Vietnam. To be specific, according to
Vietnamese elderly law in 2009 stipulating that any citizen who is more
than or equal to 60 years old is considered elderly [55]. The sample size
was calculated using the formula estimating a population proportion
with specified relative precision:
� = �21 − �/2

�(1 − �)
(��)2

where n is sample size �21 − �/2 is the reliability coefficient; take

α=0.05 with the 95% confidence interval, then �21 − �/2 = 1.96. p is
the percentage of older people who have the risky behaviors from
previous studies. In a previous study in Thailand in 2015, the
percentage of old people (aged 60 and above) who were current
drinkers was 63.5%. In another study in Iran in 2014, the percentage of
current smokers among the elderly was 39.3%. In a previous study in
Shanghai, China in 2015, the proportion of older people who did not
have adequate physical activity was 83.3%. Therefore, we take p=0.393
to get the maximum sample. ε is relative precision, the relative
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precision in our study was set at 0.1. Using the values, a sample of 600
participants was calculated.
This study sample was recruited using a systematic random
sampling approach, including two phases. Phase 1 included a sample of
two communes in Kien Xuong district from Thai Binh province. In
phase 2 k-interval in each commune was identified (average of kinterval=4) from the lists of older people living in the two selected
communes provided by the People’s Committee. The number of
participants in each commune was selected using systematic random
sampling until a required sample size was met. Both sampling and
interviews were conducted by lecturers and researchers from the
Faculty of Public Health, Thai Binh University of Medicine and
Pharmacy, Vietnam. They were well experienced with the previous
community-based surveys. In total, 600 old people from the selected
communes were recruited and interviewed.

Measurement
Dependent variables (main indicators): There are three main
indicators, alcohol drinking, cigarette smoking and physical inactivity.
Drinking behavior was determined by the yes/no question “Did you
drink alcohol last month?”. Smoking behavior was assessed by the
yes/no question “Did you smoke cigarette last month?”. Physical
inactivity behavior was identified by the question “Were you engaged
in any kind of exercise activities or sport last month?” The respondents
who answered in the affirmative were regarded as being physically
active. The others who denied the question were regarded as being
physically inactive.
Independent variables (predictors): Demographic information was
collected including age groups (60-79 and ≥ 80 years old); marital
status (single, divorced, widowed, and married); religion (no religion,
Christianity and Buddhism); educational level (illiteracy, not
completing primary level, not completing secondary level, secondary
level or above); living circumstance (living with spouse, children,
friends, relatives or living alone); caregiver (yes, no); socio-economic
status (low, medium and high) based on the subjective assessment of
the respondents.
Social indicators included social participation, social cohesion and
social support. Social participation was measured with eight yes/no
items of eight social groups (retirement clubs, women’s associations,
veterans’ associations, Communist Party cells, sport clubs, street
population groups, religious groups and senior groups (Cronbach’s
alpha =0.67). The number of organizations that an individual
participates corresponding to the total score, with a higher score
indicating a higher level of social participation.
Social cohesion was measured by five yes/no questions as follows:
“Do you talk to your neighbors or the local government on the issues
of your community?”, “Do you join with other people in your
residential area to solve problems in your community?”, “In general,
are people living in your residential area harmony with each other?”,
“Do you feel yourself connected and be a part of your resident area?”,
“Do you think that those who live in your residential area want to take
advantage of your strengths?”; with Cronbach’s alpha =0.62. Each “Yes”
response was considered one point and a higher aggregate score
indicated a higher social cohesion of the participant.
Social support, defined as receiving any emotional or material
support from individuals and social organizations, was assessed by six
dichotomous items: Respondents were asked if they received social
support from any family members, from friends (not neighbors), from
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neighbors, from government support services, from the residential
community leaders, from charities/non-governmental organizations/
religious organizations; with Cronbach’s alpha =0.60. Each support is
equal 1 point and a higher total point representing a higher social
support.

Data collection
Prior to the main survey, the field researchers were trained to
become familiar with the key contents of the research, survey methods,
sampling methods, selecting study subjects, recording the responses of
study subjects. The survey questionnaire was then pretested on a
sample of 50 old people. The pilot result showed that the questionnaire
was technically feasible for the main survey. The official survey was
finally conducted if respondents met the criteria of inclusion. Those
subjects who were not available at the interview time were set another
appointment. Each interview lasted about 30-45 minutes. The
interviews were conducted between June and August 2013. During the
survey, the principal investigator was always present in the field to
supervise data collection.

Data analysis
Data were cleaned by checking missing data before being entered
into database using EPIDATA version 3.1 software. The data continued
to be cleaned for outlier and illogical data and converted for analysis by
STATA 12.0 Software. Descriptive statistics were used to present the
participants’ characteristics. Inferential statistics were performed using
multivariate logistic regression with the effect significant at the p<.05
level. Three predictive models were examined separately to find out
factors associated with drinking, smoking and physical inactivity
behavior among the elderly. The final models were decided based on
the multivariate analysis indices and the factors that significantly
contributed to the model.

Research ethics
The research was approved by the Scientific and Education Panel
from the Institute for Preventive Medicine and Public Health, Hanoi
Medical University. Before the main survey started, the subjects were
clearly provided with goals and contents of the study. Respondents
were informed that their participation was completely voluntary and
they could leave the study anytime if they did not want to continue. All
collected information were kept confidential and only served for the
research purpose.

Results
Sample characteristics
The characteristics of respondents are described in table 1. A total of
600 older people (53.67% female and 46.33% male) in rural Thai Binh
province were sampled.
The majority of participants were 60-79 years old (84.67%), married
(74.5%), non-religious (75.5%) and having a caregiver to care for
themselves (90.17%). As reported by the respondents, a caregiver can
be their children, friends, neighbors or family relatives. The mean
score (± SD) of social participation, social cohesion and social support
was 1.15 ± 1.08, 3.42 ± 1.28 and 2.45 ± 1.40, respectively. Regard to
education levels, 40.33% of the respondents completed primary level,
followed by secondary level (31.33%) and high school level or above
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(28.33%). Most of the subjects reported having medium socioeconomic status (60.83%).
Variables (n=600)

Frequency (%)

Mean (± SD)

Demographic information
Gender
Female

322 (53.67)

Male

278 (46.33)

Age
60-79 years old

508 (84.67)

≥ 80 years old

92 (15.33)

Marital status
Single

39 (6.5)

Married

447 (74.5)

Divorced/ Widow

114 (19)

Religion
No religion

453 (75.5)

Religion (Christianity/Buddhism)

147 (24.5)

Educational level
Primary level

242 (40.33)

Secondary level

188 (31.33)

High school level or above

170 (28.33)

Living circumstance
Living with spouse

432 (72)

Living with children

303 (50.5)

Living with grandchildren

163 (27.17)

Living alone

38 (6.33)

Caregiver

541 (90.17)

Socio-economic status
Low

167 (27.83)

Medium

365 (60.83)

High

68 (11.33)

Social capital
Social participation score (range 0-8)

1.15 ± 1.08

Social cohesion score (range 0-5)

3.42 ± 1.28

Social support score (range 0-6)

2.45 ± 1.40

Table 1: The characteristics of respondents.
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Pattern of risky behaviors among the sample
Table 2 represents the prevalence of risky behaviors among the
Vietnamese rural elderly. The most common risky behavior among the
elderly was physical inactivity (60%).
Risky behaviors (n=600)

n (%)

Drinking

151 (25.17)

Smoking

133 (22.17)

Physical inactivity

360 (60)

Smoking and drinking

94 (15.67)

Smoking and physical inactivity

67 (11.17)

Drinking and physical inactivity

73 (12.17)

Smoking and drinking and physical inactivity

48 (8)

Of the total 600 subjects, the overall drinking rate was one-fourth
(25.17%) and the prevalence of current smoking was 22.17%. The
proportion of respondents who reported having both smoking and
drinking, both drinking and physical inactivity, both smoking and
physical inactivity was 15.67%, 12.17% and 11.17%, respectively.
Finally, there were 48 older people (8%) those who revealed all of the
three risky behaviors.

Factors associated with risky behaviors (drinking, smoking
and physical inactivity) among the elderly in rural Vietnam
Table 3 summarizes the results of the multiple logistic regressions of
the factors associated with drinking, smoking and physical inactivity
among the elderly.

Table 2: Prevalence of risky behaviors among the elderly in rural
Vietnam.
Predictors

Drinking alcohol (vs. Non-drinking)

Smoking (vs. Non-smoking)

Physical
activity)

% of
groups

% of smokers
groups (%)

%
of
inactivity

drinkers

by AOR (95% CI)

by AOR (95% CI)

inactivity

(vs.

Physical

physical AOR (95% CI)

Gender
Female

4.97

1

3.11

1

66.15

1

Male

48.56

17.11 (9.70 - 30.18)

44.24

28.08 (13.84 – 52.88
56.98)

0.67 (0.46
0.98)

≥ 80 years old

11.96

1

10.87

1

1

60-79 years old

27.56

2.71 (1.29 - 5.70)

24.21

3.16
7.02)

Single/ Divorce/ Widow

10.46

1

10.46

1

Married

30.2

1.57 (0.80 – 3.08)

26.17

1.22
2.48)

No

11.86

1

18.64

1

Yes

26.62

1.23 (0.47 – 3.25)

22.55

0.44
1.12)

(0.18

– 61

3.58 (1.85
6.91)

–

–

–

Age
65.22
(1.42

– 59.06

1.56 (0.89
2.72)

–

Marital status
75.16
(0.60

– 54.81

1
0.40 (0.24
0.68)

–

Caregiver
50.85

1

Social participation

1.07 (0.87 – 1.31)

0.80
0.99)

(0.64

–

0.50 (0.41
0.60)

Social cohesion

1.02 (0.84 – 1.24)

1.31
1.62)

(1.06

–

0 .75 (0.64 –
0.89)

Social support

0.91 (0.77 – 1.07)

0.83
0.99)

(0.70

–

1.20 (1.04
1.39)

p-value of model coefficients

<0.05
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p-value [χ2 (df) of Hosmer NS
and Lemeshow]

NS

NS

Nagelkerke’s R2

29.44%

15.25%

26.93%

Table 3: Multivariate logistic regression of factors associated with risky behaviors among the Vietnamese rural elderly. Note: CI: Confidence
Interval; AOR: Adjusted Odds Ratio, NS: Not Significant.
In terms of alcohol use, the results show that Vietnamese rural
elderly who were male, 60-79 years old, married and having a caregiver
reported higher percentage of drinking. However, after adjusting for
potential confounding variables, only two variables (gender and age)
were identified as significantly associated with the outcome of drinking
among the elderly. Nevertheless, this model showed not a good fit to
the data (p-value of the model coefficients <0.05; p-value of Hosmer
and Lemeshow test >0.05). A similar pattern occurs with smoking
behavior, which the subjects who were male, 60-79 years old, married
and having a caregiver were likely to smoke than the others.
Multivariate logistic regression analysis determined that gender, age,
social participation, social cohesion and social support were the
important variables which had significant association to smoking and
this model was a good fit to the data with R2=29.44%, p-value of the
model coefficients <0.05 and of Hosmer and Lemeshow test >0.05.
Table 3 also reveals that the older people, who were female, were aged
80 years and older, single/divorce/widow and having a caregiver were
likely to have a higher proportion of physical inactivity. Besides,
associations were observed between physical inactivity and gender,
marital status, having a caregiver, social participation, social cohesion
and social support (p-value of the model coefficient <0.05, p-value of
Hosmer and Lemeshow test >0.05 and R2=15.25%).

Discussion
The purpose of this study was to identify the magnitude and some
associated factors of the three risky behaviors (drinking, smoking and
physical inactivity) among the elderly in rural Vietnam. In our study,
the prevalence of drinking alcohol of the subject was 25.17%. This
percentage was similar to the previous studies in southern provinces of
Vietnam, Thailand, China [12,15,20], but lower than that of some
studies conducted in Western countries [9,10,56]. In terms of cigarette
use, there were 22.17% of the older people reported as current
smokers. This number was quite similar compared to the prevalence of
the Vietnamese general population (23.8%) [57] but higher than that of
some other large-sample studies [28-30]. This high proportion of
tobacco use can expose rural Vietnamese seniors at greater risks of
smoking-related problems, as they are susceptible to health problems
related to smoking. Notably the most prevalent risky behavior among
seniors in our study was physical inactivity with 60% of the
respondents who did not engage in any exercise activities at their age
during the previous month. The result is in line with that of a
systematic review of physical activity among older people with fiftythree included papers [58]. This high prevalence of physical inactivity
may be explained in part due to the fact that the rural elderly still have
to do their agriculture work so they spend their limited time to take a
rest and not join any kinds of sports. The proportion of seniors who
reported having both drinking and physical inactivity was 12.17%,
having both smoking and physical inactivity 11.17%. This result was
lower than that of the study conducted among older adults in Brazil
with 64.6% and 62.3%, respectively [41]. In particular, there were still
8% of the subjects who still had all three risky behaviors described
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above which may threaten their old age with a wide range of health
problems. These high-risk subjects are urgently needed to be involved
in some prevention programs to change their habits. Due to this high
prevalence of risky behaviors, it is essential to find out the factors
associated with each of these behaviors in this vulnerable population.
According to some research, drinking is a learned behavior that falls
within the social norms of a cultural group [59,60]. This statement is
pretty true in the context of Vietnam, where informal social drinking
(nhậu) is the common way to create social networks, form business
relationships and get respect from other people [61,62]. Using
regression logistic analysis, our study indicated that gender and age
were important predictors of alcohol use among the elderly in rural
Vietnam (p<0.05). Specifically, the elderly who were male and younger
were more likely to smoke than others. This is an expected finding and
in concert with other studies which found striking gender differences
in alcohol consumption between elderly men and women. Thus, the
risks for health problems are several times higher among men than
women [10,63]. Additionally, the younger elderly (60-79 years old) had
significantly higher proportion of alcohol use than those aged more
than 80. Many other studies also reported a similar reduction in
alcohol use with growing age among the older population [9,10,64].
Alcohol consumption generally declines with age because of their
changes in life circumstances and their awareness of increasing ill
health. The relationship between drinking and social cohesion was
reported by some previous studies [16,17]. However, our study did not
show such a correlation. Besides, other predictors such as marital
status, social support and social participation were not associated with
drinking behaviors among the subjects. However, this regression
logistic model is not a good fit to data with p-value of Hosmer and
Lemeshow test <0.05. This can be explained that there were some other
drinking-predicted factors among the elderly that we could not include
in this study. Therefore, further research should be implemented to
find out significant predictors to provide appropriate programs to
reduce alcohol-related problems among the vulnerable elderly.
In rural Vietnam, the seniors usually smoke tobacco, especially
bamboo pipe tobacco, to relax and socialize with others when they
have free time. In terms of tobacco use, gender, age, social
participation, social cohesion and social support had been shown to be
significantly associated with smoking among the seniors (p<0.05). This
is not surprising since men have a smoking prevalence many times
higher than women, especially in Vietnamese culture which considers
smoking as an antisocial behavior of women. Yi Wen and coworkers
reported a similar observation with regard to Asian population [65].
Furthermore, higher age decreased the likelihood of smoking among
the elderly with the significant odds. This result was in agreement with
findings reported in studies involving other populations of seniors in
the world [29,66], due to the similar reason with drinking pattern that
older seniors tend to reduce smoking to protect their susceptible
health. In the current study, greater social cohesion was significantly
correlated with an increased probability of smoking. In contrast, social
participation may be a protective factor against smoking, which was a
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similar outcome with the study among Canadian elderly [67]. This
might be partly because seniors who spend more time in social groups
will have better knowledge about damaging effects of smoking through
communication; therefore, they tend to quit or not use tobacco for a
healthy lifestyle. The result according to social support showed a
similar pattern. The elderly who have higher social support showed the
significantly lower percentage of smoking. This could be explained by
assuming that with support and encourage from surrounded people,
the elderly have greater motivations for tobacco cessation and trying
other healthy activities to improve their old age. Some other studies
indicated that social cohesion was related with smoking cessation on
adults group [68,69]; however, the present study showed the reversed
effect among the elderly, perhaps because of the weak connection
between the seniors and their neighborhood cohesion [70-72].
Doing exercises has proved to bring a great number of important
quality-of-life and health benefits to older adults [37]. However, the
proportion of seniors without regular physical activity was quite high
in many populations [40,41,73] and can be explained by some
associated factors. In our study, it was found that gender, marital
status, having a caregiver, social participation, social cohesion and
social support were important determinants of physical inactivity
among the elderly (p<0.05). Precisely, females were more active in
exercises compared to male seniors; however, this finding contrasted
with the results of other studies which showed that physical activity
was more likely among men [41,58,73]. Additionally, elderly who were
single, divorced or widow were at greater risk of physical inactivity
compared to married people. According to the multiple logistic
regression model, social participation was a significant predictor which
may encourage taking exercise among older adults. This is
understandable because older people who involve in more social
groups are likely to participate in social activities including exercises.
This finding resembles some prior studies in both developing and
developed countries [41,73,74] and these similarities highlighted the
importance of social involvement to participate in physical activities
among the elderly. Some other studies indicated that social cohesion is
associated with the well-being of older people [75,76]. In the present
study, individuals who had greater social cohesion also had a
significant higher likelihood of physical activity. However, social
support was a negative predictor of doing exercises among the seniors.
This can be understandable because this surveyed support was
generally emotional or material support, which makes the elderly,
enjoy their life and do not have to do hard activity, but not specifically
support for doing exercise, which encourages seniors to participate in
any kind of physical activity.
This study may have several limitations. First, in this study as we
only assessed the risky behaviors through yes/no questions, the levels
of smoking, drinking and physical inactivity were not classified, which
does not allow to differentiate between minimal, moderate or excessive
practice. Former studies in this field have indicated that – at least with
regard to alcohol consumption – the dose seems to make the poison
[77]. As this is a cross-sectional design, we would not able to assess the
chronological development of risky behaviours with increasing age.
Therefore, it might be limited when using the data to inform withinperson behaviour intervention. Accordingly, it is recommended that
future research take into account a longitudinal design to allow for
temporal causality and better design of interventions. Additionally,
because of the limited research resource, physical inactivity was
assessed through one variable “doing exercise or not” rather a multiitem scale. As was described above, one possible explanation for the
low physical activity was that rural elderly still have to do their
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agriculture work. However, the respondents’ leisure time activities or
work-related duties were not explicitly assessed in the present study.
Besides, the chosen period “last month” to assess one’s own drinking
and smoking behavior and the individual physical activity is likely to
have an impact on the results. In this study, a time frame of “last
month” was utilized to prevent recall loss; however, the results may be
affected to some degree by some temporary factors such as acute
physical pain or temporal accident. Further, although the multivariable
models of predictors for risky behaviors were all of fit (p-value of
model cofficients <0.05 and p-value of Hosmer and Lemeshow
indicators >0.05), the variance explained by independent variables in
some models was not high, such as the model of predictors of physical
inactivity (R2=15.25%). This suggests that there possibly be other
variables not included in the model, which would cause unobserved
bias. For example, psychological variables such as self-efficacy have
shown to be highly relevant in explaining health-related behavior in
the elderly population [78]. Therefore, additional factors should be
identified in future research to better explain the health-risk behaviors
in Vietnamese rural older people. Besides, as this was a cross sectional
study, we cannot ascribe causality to the associated factors in the
results. Further prospective research should be carried out to
strengthen and expand the results of this study.

Conclusions and Implications
This study was carried out in 600 older people in a rural province of
Viet Nam. The results showed that the elderly in rural settings of
Vietnam are engaged in multiple unhealthy behaviors, such as
smoking, drinking, and physical inactivity. Factors associated with
these unhealthy behaviors among the seniors are largely demographic
and individual social factors. In particular, being male and 60-70 years
old were associated with drinking in older people. Individuals, who
were male, 60-79 years old, reported high social cohesion, low social
participation and low social support were likely to smoke more than
the others. Besides, some variables including being female, being
married, having a caregiver, low social participation, social cohesion
and higher social support were negatively associated with exercises
among the older people after being adjusted for potential confounders.
However, some of these factors like social participation and social
support might be related to or affected by broader factors such as lack
of social policies that support this group.
Recognizing that unhealthy behaviors among seniors are predicted
by demographic and individual social factors enables us to design
public health programs such as behavioral change communication
programs. Considering the current level of risky behaviors including
smoking, drinking and physical inactivity among the seniors,
especially in rural areas where people have limited access to
appropriate health and social services, it is necessary to have programs
to decrease these risky behaviors. In terms of smoking and drinking
behaviors, public health programs should be designed to specifically
target older men, especially in rural areas with those who have lower
education background and a lower awareness about the consequences
of alcohol and tobacco. Health education and communication
programs are expected to raise public and elderly awareness about
risky behaviors and benefits of practicing healthy behaviors. To reduce
drinking and smoking, it is also important to find ways to increase
social support for the seniors to facilitate their behavior change. Due to
the results which showed that social participation was significantly
associated with reduced prevalence of smoking and physical inactivity
among the elderly, there should be establishment of social networks for
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the seniors such as more clubs or social groups with diversified
activities, so they are more likely to have chance to participate in. It is
quite possible for the seniors as they have more time during their
retirement. As Vietnam has much in common with other developing
countries in Southeast Asia, the results of this study can be applied to
similar countries for improving health conditions of the vulnerable
rural elderly.
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