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ABSTRACT

Introduction: Regular physical activity is very effective in preventing or delaying chronic
diseases and premature death in the elderly.
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Available Online: 01/01/2021 : Materials and Methods: This is a quasi-experimental study conducted in Karaj, Iran in 2018.
: The participants were 88 elderly people referred to a senior rehab center and then were
assigned into three groups of face-to-face education (n=30), e-learning (n=28), and control
(n=30).The study data were collected by a demographic form and the 41-item Community
Healthy Activities Program for Seniors questionnaire (CHAMPS) before the intervention,
1 month after the intervention, and 3-month follow-up. Face-to-face education and
e-learning were presented to the two educational groups’ during eight 20-minute sessions.
The obtained data were analyzed using ANOVA, Bonferroni post hoc test, the Chi-square
test, and repeated measures ANOVA. The significance level was set at 0.05.

Objective: This study aimed to compare the effect of face-to-face education and e-learning
methods on the physical activity of the elderly.

Results: Between the two educational groups, a significant difference was observed in the
mean score of physical activity at three measurement phases (P=0.001).The effect size was
0.61 for face-to-face education and 0.64 for e-learning. Based on the results of the Bonferroni
post hoc test, there was no significant difference between e-learning and face-to-face
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Highlights

¢ Regular physical activity promotes physical and mental health, reduces the symptoms of depression and anxiety,
increases life satisfaction, and improves the quality of life in the elderly.

e Regular physical activity, as an important health-promoting behavior, can prevent or delay a variety of chronic
diseases and premature death.

¢ In the group that received e-learning, there was a significant difference in the mean score of physical activity at
pre-test, post-test, and follow-up phases.

e The effect of e-learning on physical activity was higher compared to face-to-face education.
Plain Language Summary

As the world’s population is aging and the prevalence of chronic diseases increases among older people, the impor-
tance and role of physical activity as a deterrent to health problems becomes more obvious. Regular physical activity as
an important health-promoting behavior prevents or delays a variety of chronic diseases and premature deaths. There is
ample evidence that regular physical activity promotes physical and mental health, reduces the symptoms of depression
and anxiety, increases life satisfaction, and improves the quality of life of people. Since older people are the most growing
age group and the highest costs of health care are related to them, the development of effective interventions to improve
their health is necessary. The high prevalence of inactivity in the elderly requires appropriate action to increase their
regular physical activity. Studies have shown that the amount of physical activity in the elderly can be effectively changed
through the implementation of educational interventions focused on physical activity. This study aimed to compare the
effect of face-to-face education and e-learning methods on the physical activity of the elderly. The results showed that
both methods were effective in promoting physical activity in the elderly, where the effect of e-learning with the use of
virtual social networks was higher. Therefore, e-learning can be used to promote physical activity in the elderly.

lence of chronic diseases in this age group increases,
the importance and role of physical activity as a deter-
rent factor of health problems becomes clearer [5].

Introduction

he world’s population is aging be-
cause of factors such as increasing
life expectancy and decreasing
fertility rates. In 2010, 8% of the
world’s population (about 524
million people) were 65 years old

Regular physical activity as an important health-pro-
moting behavior prevents or delays chronic diseases
and premature death, reduces depressive and anxiety
symptoms, increases life satisfaction, and improves

and older, and this figure is expected to be tripled and
nearly 1.5 billion by 2050.In developing countries, peo-
ple aged 60 years are considered old [1]. The increased
number of older people is one of the effective factors
in increasing the burden of non-communicable diseas-
es [2], which are one of the leading causes of death
in the modern era. It has been stated that inactivity is
one of the main causes of these diseases [3]. Studies
in Iran have shown that the likelihood of having low
physical activity is 44% higher in the age group of 55-
64 years compared to the age group of 15-24 years [4].

Physical activity in the elderly, compared to other age
groups, has a more decisive role in maintaining health.
In fact, as the world’s population ages and the preva-

the quality of life of people of all ages [6, 7]. The high
prevalence of inactivity in the elderly requires appro-
priate action to increase regular physical activity in
them [8]. Researches have shown that the amount
of physical activity in the elderly can be effectively
changed through the implementation of educational
interventions focusing on physical activity [9, 10].

One of the most common methods of training in
the health care system is face-to-face education. In
this method, due to two-person discussions, behav-
ior change is done better, but such training requires
a lot of time and is not possible in crowded centers
[11]. Therefore, effective educational methods must
be found that can replace this method and meet the
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health needs of the elderly in this area. In a review
study, Miller et al. showed that non-face-to-face ed-
ucational interventions can also effectively increase
physical activity in older adults [12]. In this regard, one
of the possible ways to increase knowledge and pro-
mote health-related behaviors in people is the use of
new technological inventions such as mobile phones,
the Internet, and so on [13]. They can be used to edu-
cate a large population of learners simultaneously [14].
Internet use among the elderly is expected to increase
in the future [15].

On the other hand, some studies have shown that
performing health-promoting behaviors such as physi-
cal activity and healthy diet in the elderly is not at a
desirable level [16, 17] and the physical activity status
of the Iranian elderly is not appropriate [9]. The use of
social media and the Internet has increased in recent
years, although it has not yet become popular among
the Iranian elderly. Due to their capabilities in dissemi-
nating information, they can be used as desirable tools
in various fields of education.

In a review study by Papi et al. [18] on different meth-
ods of education in the Iranian elderly, the e-learning
method was reported to be used less. In this regard
and considering that in Iran, there is not much infor-
mation about the effectiveness of e-learning methods
compared to more traditional methods, and on the
other hand, promoting physical activity in the elderly
can play a decisive role in maintaining and promoting
their health. Meanwhile, this study aims to compare
the effect of face-to-face education and e-learning
methods on knowledge, attitude, and physical activity
of the elderly in Iran.

Materials and Methods

This is a quasi-experimental study. The study popu-
lation consists of all elderly people referred to a se-
nior rehab center in Karaj City, Iran in 2018 (n=203).
Of these people, 88 were selected as study samples
using the block randomization technique. The sample
size was calculated 30 people for every three groups
of face-to-face education, e-learning, and control, ac-
cording to the mean values of physical activity before
and after the intervention in Karimi et al. ’s study (Z1-
0/2=2.5, Z1-B=1.9251=153.36, S2=65.48, X'=291.72,
x?=143.95, a=0.99, B=0.95) [19], and the probability of
sample drop, divided into three groups using Random
Allocation Software (RAS).
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The inclusion criteria were aged60 years or older, will-
ingness to participate in the study, ability to communi-
cate, no specific physical and mental illnesses (based
on self-report and medical records) that can prevent
physical activity, reading and writing ability, having a
cell phone, and the ability to work with a smart phone.
The exclusion criteria were acute illness, death during
the study, participation in fewer training classes (3/4
of the total number of sessions), and returning incom-
plete questionnaires.

The study data were collected using a two-part ques-
tionnaire and through self-report. The first part sur-
veys demographic characteristics such as age, gender,
weight, and marital status, level of education, employ-
ment status, income level, and living arrangements.
The second part was the 41-item Community Healthy
Activities Program for Seniors (CHAMPS) question-
naire developed by Stewart et al. It assesses physical
activity at four levels of sedentary, low intensity (items
1,2,4,5,6,8, 12,17, 18), moderate (items 3, 10, 11,
13, 20, 22, 27, 28, 34, 35, 39), and severe (items 7, 9,
14, 15, 16, 19, 21, 23-26, 29, 30-33, 36,37,38, 40) [20].
This questionnaire measures activities that the elderly
person performed during a week in the last month. To
calculate activity levels, each activity is first weighed
based on its relative intensity using the Metabolic
Equivalent (MET). MET represents the amount of en-
ergy consumed per minute for each person at rest, and
its one unit is equivalent to 3.5 mL of consumed oxy-
gen per kilogram of body mass. In this study, we used
the Persian version of CHAMPS [21].

After receiving a letter of introduction from the Uni-
versity of Social Welfare and Rehabilitation Sciences,
the researchers visited the daycare center and per-
formed sampling. At the beginning of the study, the
objectives of the study were explained to the partici-
pants, and then a written consent was obtained from
them. During the study, 2 out of 30 people in the e-
learning group were excluded from the study due to
unwillingness to continue the study and leaving the
social network. How to allocate samples and the study
methodology are shown in Figure 1.

After baseline assessment using the questionnaire,
the training was presented to two experimental
groups through face to face and e-learning methods
(by social networks such as Telegram and Whats App),
while in the control group no educational intervention
was performed. One month after the intervention,
the questionnaire was completed again by the partici-
pants. To stabilize the training effect, 3 months were
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given to the two experimental groups. During this
period, researchers evaluated training feedback and
provided participants with guidance and counseling if
they had difficulty with physical activity. At the end of
the intervention, to observe ethical considerations, an
educational booklet prepared by the researchers was
given to the control group. It should be noted that no
educational program had been given to the elderly by
the senior rehab center.

In the face-to-face method, the instructor and the
learner communicated face to face with each other
and the learners could ask questions and provide opin-
ions. This method was performed individually. In this
way, the instructor discussed with each subject and
encouraged them to change their behavior (physical
activity) and ask any related questions and receive
appropriate feedback. The education content in this
method was prepared based on the standard guide-
lines of the World Health Organization for physical ac-
tivity training and the CHAMPS [22, 23]. The training
was held in the classrooms of the rehab centerduring8
sessions of 20 minutes each (1 session per week for 2
months) in the morning (odd days for men and even
days for women).To increase the effectiveness of the
educational sessions, an educational booklet with re-
lated content was also provided to the elderly in this
group (Table 1).

In the e-learning method by using social networks,
not only textual content was included, but also an
e-learning package, including tables, pictures, ani-
mations, and videos related to physical activity was
used. Similar to the face-to-face method, its content
was prepared based on the standard guidelines of the
(WHO) for physical activity training and the CHAMPS.

Table 1. The two educational protocols of face-to-face and e-learning
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It was presented in the form of educational messages
through social media at 8 sessions of 20 minutes each
(2 sessions per week for 1 month due to time and
space constraints and that both educational groups
must be in the same educational conditions). To facili-
tate the use of this method, mobile internet packages
were purchased for all the elderly in this group. A tele-
phone number was also given to them that answered
their possible questions 24 hours a day. After posting
the message in the social networks, it was ensured
that the message was seen and read by the elderly ac-
cording to the properties of the applications in viewing
the message delivery report or asking them in private
(Table 1).

Data analysis was performed in SPSS V. 24 using the
Chi-square test (to examine the demographic factors
in the three groups), ANOVA (to examine the effect of
normal quantitative variables in the three groups), and
repeated measures ANOVA (to evaluate the interac-
tion effect of intervention type and time on physical
activity).To calculate the effect size, each intervention
group was compared with the control group separate-
ly using repeated measures ANOVA. The normality of
data distribution was examined using the Shapiro-Wilk
test. The significance level was set as P<0.05.

Results

The MeanzSD age of the participants was 70.2616.43
years in the control group, 71.33+6.99 years in the
face-to-face group, and 70.96+6.53) years in the e-
learning group. The MeantSD weight of the partici-
pants in the control, face-to-face education, and e-
learning groups were 64.76+8.71, 64.70+7.43, and
67+7.74 kg, respectively. For more information, see

Variabels Face-to-face education

E-learning

Target population

Eight sessions of 20 minutes each (One session per week for
2 months) in the morning (odd days for men and even days

Duration/time
for women).

Education team

All elderly people referred to a senior rehab center in Karaj, Iran

Eight sessions of 20 minutes each (Two ses-
sions per week for 1 month)

Elderly health expert, occupational therapist, physiotherapist, and physical education expert

Internet package, mobile phone via social net-
works space such as Telegram and Whats App

Introduction and acquaintance, the information needed to define the physical activity and its difference from
exercise, benefits of regular physical activity in maintaining health and reducing the effects of the disease, types
of physical activity suitable for promoting health and physical fitness, facilitators and barriers to participation

Presentation Paper, pen, marker, whiteboard, educational booklet via face
method/resources  to face
Content

in physical activity, goal setting and planning to improve physical activity, visiting a doctor in an emergency,

strategies for success in the physical activity program, strategies to reduce the risks in the physical activity pro-
gram, strategies for preventing injuries during physical activity, special weather conditions (air pollution, high
altitudes), nutrition in sports, contraindications to physical activity, how to promote physical activity and exer-

cise, summary
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Table 2. The Chi-square test results showed no signifi-
cant difference between the three groups in terms of
demographic factors, and the groups were homoge-
neous. Table 3 shows the results of repeated measures
ANOVA. In the two training groups, a significant differ-
ence was observed in the mean score of physical activ-
ity between the three measurement phases (P=0.001).
The effect size was 0.61 for the face-to-face education
group and 0.64 for the e-learning group. Based on the
results of the Bonferroni post hoc test (Table 4), there
was a significant difference between the e-learning
and control groups (P=0.002) and between the face-
to-face education and control groups (P=0.02) in terms
of physical activity.

Discussion

This study aimed to compare the effectiveness of
face-to-face and e-learning methods on the physical
activity behavior of the elderly. There was no statis-
tically significant difference between the two inter-
vention groups and the control group in terms of de-
mographic variables such as age, level of education,
employment status, etc. Therefore, the results of the
comparison were probably due to the intervention fac-
tors (educational methods).The mean score of physi-
cal activity in the face-to-face group increased in the
post-intervention and follow-up phases compared to
the pre-intervention phase. The results of other stud-
ies also have shown that the implementation of face-
to-face educational programs promotes physical activ-
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ity [24, 25]. However, Sidman et al. [26] showed that
face-to-face education had no considerable effect on
improving physical activity. This discrepancy may be
due to the difference in the study population. In their
study, the study population was younger people with a
higher level of education compared to our study.

The e-learning method using social networks also
caused a significant increase in the physical activity
of older people in our study. This result is consistent
with some studies. For example, in the study by Alley
et al. [27], older people in the web-based education
group had more physical activity than the group that
received educational booklets after the intervention.
Golsteijn et al. [28] also indicated the impact and cost-
effectiveness of the web-based method in promoting
physical activity compared to traditional (printed)
education. In another study, physical activity was sig-
nificantly increased in the intervention group who
performed 56 minutes of moderate-intensity physical
activity and 119 minutes of low-intensity physical ac-
tivity per week compared to the control group and the
physical activity remained significantly higher during
the 12-month follow-up [29].

The effect of the e-learning method using social net-
works on the physical activity behavior of the elderly was
greater than that of the face-to-face education method.
Hence, providing education in multimedia applications
in the form of audio, video, text, animation, etc., makes
the learning process better, faster, and more sustainable.

Assessed for eligibility
(n=203)

Randomized (n=90)

v Excluded (n=113)

Enrollment » | Not meeting inclusion criteria (n=90)

e Declined to participate (n=11)
e Other reasons (n=12)

4

Allocation
| 4
v . N l l
M :\Ilogated to face to face intervention Allocated to electronic intervention (n=30) [Allocated to control (n=30) h
n= « Received allocated intervention (n=30) ; ; ; ; —
« Received allocated intervention (n=30) ¢ Did not receive allocated intervention (n=30)
\ V.
l l Follow-Up l
' - J
Lost to follow-up (give reasons) (n=0) ( Lost to follow-up (give reasons) (n= 2)
Discontinued intervention Discontinued intervention L i =
ost to follow-up (give reasons) (n=0
(give reasons) (n=0). (give reasons) (n=0). Ro-location p (g ) (n=0)
Not attending at educational classes Not attending at educational classes
\. \.
l Analysis l
x ‘ (Analysed (n=30)
nalysed (n=30
Analysed (n= 30 S
v ( ) s e Excluded from analysis (give reasons) (n=0)
e  Excluded from analysis (give
reasons) (n=0) \

Figure 1. The flow diagram of the study
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Table 2. Characteristics of study participants in three groups

No. (%)
Characteristics E-Learnin
Face-to-face Education (n=30) (n=28) g Control (n=30) Sig.*
Male 9(30) 9(30) 8(25)
Gender 0.88
Female 21(70) 21 (70) 22 (75)
Married 17 (56.7) 20 (66.7) 16 (56.7)
Marital status 0.67
Single 13 (43.3) 10(33.3) 12(42.9)
Primary school 18 (60) 18 (60) 15(53.5)
Middle school 7(23.3) 4(13.3) 7(25)
Educational level 0.90
High school diploma 4(13.3) 6 (20) 5(17.9)
Associate degree and
higher 1(3.4) 2(6.7) 1(3.6)
Housekeeper 15 (50) 15 (49.7) 18(64.2)
Retired 7 (23.3) 7 (23.3) 8(23.6)
Occupation 0.38
Worker 2(6.7) 1(3.3) 1(3.6)
Unemployed 6 (20) 7 (23.3) 1(3.6)
No income 14 (46.7) 12 (40) 6(21.4)
<200 1(3.3) 2(6.7) 4(14.3)
'”C°r&e)'eve' 200-350 12 (40) 14 (46.7) 13 (46.4) 0.48
351-500 1(3.3) 1(3.3) 1(3.6)
>500 2(6.7) 1(3.3) 4(14.3)
Living alone 6 (20) 9(30) 6(21.4)
. Living with spouse 19 (63.3) 16 (53.3) 16 (57.1)
Living arrange- 0.89
ments - ) . .
Living with children 4(13.3) 5(16.7) 5(17.9)
Living with others 1(3.3) 0 1(3.3)

*The Chi-square test.

Table 3. The mean and standard deviation of the physical activity score of the elderly in three study groups at three measurement phases

MeantSD
Group F Sig.* Partial N?
Pre-test Post-test Follow-up
Face'm';aoc: educa- 112.73+60.63 363.39+348.15 246.89+198.78 44.51* 0.001 0.61
E-learning 137.73£73.65 397.59+332.43 329.134257.55 50.09* 0.001 0.64
Control 111.25+75.62 122.10472.85 124.44+72.76 . . .

* Repeated Measures ANOVA.
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Table 4. Results of pairwise comparison of study groups in terms of physical activity

Groups Mean+SD Sig.*
Face-To-Face education -123.75+45.78 0.02

Control
E-learning -164.38+46.61 0.002

*Bonferroni post hoc test.

Moreover, the possibility of accessing educational content
at any time and place allows the elderly to receive an edu-
cation without the need to travel and spend too much.
The result is consistent with other similar studies [30, 31].

The e-package used in the present study allowed the el-
derly to become familiar with the e-learning method as
part of their learning experience. Therefore, the poten-
tial of the e-learning method can be used to encourage
people, especially the elderly, to have appropriate and
adequate physical activity. The results of some studies,
including Opdenacker and Boen’s study [32], showed a
significant effect of face-to-face education methods on
improving physical activity behavior compared to tele-
phone support. In a review study by Richards et al. [33],
the difference between the effects of face-to-face, web-
based, and remote interventions on the promotion of
physical activity was not significant.

One of the strengths of the present study was the use
of new presentation methods such as social media. Social
media are widely used by elderly people as a group who
spend more time acquiring health information. Among the
limitations of this study was the time-consuming nature
of the face-to-face education method, lack of patience
in some elderly people, lack of continuous connection to
the Internet, and the need to have a mobile phone with
the ability to connect to the Internet at a suitable speed.
Moreover, the participants were only from a senior rehab
center; hence, caution is needed in generalizing the re-
sults to the community. Furthermore, a questionnaire was
used to assess physical activity instead of observation.

Conclusion

The results showed the effectiveness of both face-to-
face and e-learning methods in promoting the physical
activity behavior of the elderly. E-learning method can
be used as one of the complementary methods of tra-
ditional education for the education of the elderly. With
the help of this method, active learning occurs in learn-
ers. We can also mention the cost- and time effectiveness
of the e-learning method. Today, there is a need for the
elderly living in Iran to have access to appropriate educa-

tional programs and also to encourage them to use new
educational methods to improve their physical activity. It
is recommended that a study with the same population
but with a longer duration be conducted on comparing
educational methods and the effect of social networks on
the physical activity in people with chronic diseases. It is
suggested that in future studies, both traditional and e-
learning methods be used for elderly people as a comple-
ment to each other.
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