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Introduction: Regular physical activity is very effective in preventing or delaying chronic 
diseases and premature death in the elderly.

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

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.

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 
education groups.

Conclusion: Both face-to-face and e-learning methods were effective in promoting the physical 
activity behavior of the elderly. E-learning method can be used as one of the complementary 
methods of traditional education for improving the physical activity of the elderly.

A B S T R A C T

Keywords:

Elderly, Education, Physical 
activity, E-learning, Face-to-
face education

Citation Papi S, Abolfathi Momtaz Y, Foroughan M, Mohammadi Shahboulaghi F, Araban M, Ramezani T. Comparing the Effect 
of Face-to-face Education and E-learning on the Physical Activity of the Elderly. J Holist Nurs Midwifery. 2021; 31(1):35-43. https://
doi.org/10.32598/jhnm.31.1.2037

Running Title Comparing the Effect of Face-to-face Education and E-learning

 : : https://doi.org/10.32598/jhnm.31.1.2037

Use your device to scan 
and read the article online

Article info: 
Received: 20/08/2020
Accepted: 05/10/2020
Available Online: 01/01/2021

https://orcid.org/0000-0001-9917-7364
https://orcid.org/0000-0003-1939-1470
https://orcid.org/0000-0002-8801-4946
https://orcid.org/0000-0001-8357-0882
https://orcid.org/0000-0001-9920-0261
https://orcid.org/0000-0003-2020-3764
mailto:yabolfathi@gmail.com
https://doi.org/10.32598/jhnm.31.1.2037
http://hnmj.gums.ac.ir/page/121/Open-Access-Policy
https://crossmark.crossref.org/dialog/?doi=10.32598/jhnm.31.1.2037
http://hnmj.gums.ac.ir/page/121/Open-Access-Policy


36

January 2021, Volume 31, Number 1

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 

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-

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]. 

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 
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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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.

• 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.

• 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.
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health needs of the elderly in this area. In a review 
study, Müller 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-
α/2=2.5, Z1-B=1.92S1=153.36, S2=65.48, X1=291.72, 
x2=143.95, α=0.99, B=0.95) [19], and the probability of 
sample drop, divided into three groups using Random 
Allocation Software (RAS). 

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. 

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 Mean±SD age of the participants was 70.26±6.43 
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 Mean±SD 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 

Table 1. The two educational protocols of face-to-face and e-learning

Variabels Face-to-face education E-learning

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

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

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

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

Presentation 
method/resources

Paper, pen, marker, whiteboard, educational booklet via face 
to face

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

Content 

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 
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-

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. 

Figure 1: The flow diagram of the study

Table 1. The two educational protocols of face-to-face and e-learning

Face-To-Face education E-learning
Target population All elderly people referred to a senior rehab center in Karaj, Iran

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

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

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

Presentation 
method/resources

Paper, pen, marker, whiteboard, educational booklet 
via face to face

Internet package, mobile phone via social 
networks space such as Telegram and 
Whats App

Content 

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 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 program, 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 exercise, summary

Assessed for eligibility 
(n=203)

Enrollment
Excluded (n=113)
• Not meeting inclusion criteria (n=90)
• Declined to participate (n=11)
• Other reasons (n=12)

Randomized (n=90)

Allocated to control (n=30)
• Did not receive allocated intervention (n=30)

Allocation

Allocated to electronic intervention (n=30)
• Received allocated intervention (n=30)

Analysed (n=30)
• Excluded from analysis (give reasons) (n=0)

Lost to follow-up (give reasons) (n= 2)
Discontinued intervention

(give reasons) (n=0).
Not attending at educational classes

Follow-Up

Analysis

Lost to follow-up (give reasons) (n=0)
Re-location

• Allocated to face to face intervention 
(n=30)

• Received allocated intervention (n=30)

Lost to follow-up (give reasons) (n= 0)
Discontinued intervention
(give reasons) (n=0). 
Not attending at educational classes

Analysed (n= 30)
• Excluded from analysis (give 

reasons) (n=0)

Figure 1. The flow diagram of the study

Papi S, et al. Comparing the Effect of Face-to-face Education and E-learning. J Holist Nurs Midwifery. 2021; 31(1):35-43.



40

January 2021, Volume 31, Number 1

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

Group 
Mean±SD

F Sig.* Partial Ƞ2

Pre-test Post-test Follow-up

Face-to-face educa-
tion 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±332.43 329.13±257.55 50.09* 0.001 0.64

Control 111.25±75.62 122.10±72.85 124.44±72.76 - - -

* Repeated Measures ANOVA.

Table 2. Characteristics of study participants in three groups

Characteristics 
No. (%)

Face-to-face Education (n=30) E-Learning 
(n=28) Control (n=30) Sig.*

Gender
Male 9 (30) 9 (30) 8 (25)

0.88
Female 21(70) 21 (70) 22 (75)

Marital status 
Married 17 (56.7) 20 (66.7) 16 (56.7)

0.67
Single 13 (43.3) 10 (33.3) 12(42.9)

Educational level

Primary school 18 (60) 18 (60) 15(53.5)

0.90
Middle school 7 (23.3) 4 (13.3) 7 (25)

High school diploma 4 (13.3) 6 (20) 5 (17.9)

Associate degree and 
higher 1 (3.4) 2 (6.7) 1 (3.6)

Occupation 

Housekeeper 15 (50) 15 (49.7) 18(64.2)

0.38
Retired 7 (23.3) 7 (23.3) 8 (23.6)

Worker 2 (6.7) 1 (3.3) 1 (3.6)

Unemployed 6 (20) 7 (23.3) 1 (3.6)

Income level
($ )

No income 14 (46.7) 12 (40) 6 (21.4)

0.48

˂200 1 (3.3) 2 (6.7) 4 (14.3)

200-350 12 (40) 14 (46.7) 13 (46.4)

351-500 1 (3.3) 1 (3.3) 1 (3.6)

>500 2 (6.7) 1 (3.3) 4 (14.3)

Living arrange-
ments

Living alone 6 (20) 9 (30) 6 (21.4)

0.89
Living with spouse 19 (63.3) 16 (53.3) 16 (57.1)

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.
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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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and our study participants for their valuable cooperation.

References

[1] Halter JB, Ouslander JG, Studenski S, High KP, Asthana S, Supiano 
MA, et al. Hazzard's Geriatric Medicine and Gerontology, 7th edi-
tion. New York: McGraw-Hill Education Medical; 2017. https://acc-

cessmedicine.mhmedical.com/book.aspx?bookID=1923

[2] Nojilana B, Bradshaw D, Pillay-van Wyk V, Msemburi W, Som-
dyala N, Joubert JD, et al. Persistent burden from non-communi-
cable diseases in South Africa needs strong action. South African 
Medical Journal. 2016; 106(5):436-7. [DOI:10.7196/SAMJ.2016.
v106i5.10776] [PMID]

[3] González K, Fuentes J, Márquez JL. Physical inactivity, sedentary 
behavior and chronic diseases. Korean Journal of Family Medicine. 
2017; 38(3):111-5. [DOI:10.4082/kjfm.2017.38.3.111] [PMID] [PMCID]

[4] Sahebkar M, Heidarian Miri H, Noormohammadpour P, Akrami 
R, Mansournia N, Tavana B, et al. Prevalence and correlates of 
low physical activity in the Iranian population: National survey 
on non-communicable diseases in 2011. Scandinavian Journal of 
Medicine & Science in Sports. 2018; 28(8):1916-24. [DOI:10.1111/
sms.13082] [PMID]

[5] Stringhini S, Carmeli C, Jokela M, Avendaño M, McCrory C, d’Errico A, 
et al. Socioeconomic status, non-communicable disease risk factors, 
and walking speed in older adults: Multi-cohort population based 
study. The BMJ. 2018; 360. [DOI:10.1136/bmj.k1046] [PMID] [PMCID]

[6] Boen F, Pelssers J, Scheerder J, Vanbeselaere N, Vos S, Hurkmans E, 
et al. Does social capital benefit older adults’ health and well-being? 
The mediating role of physical activity. Journal of Aging and Health. 
2020; 32(7-8):688-97. [DOI:10.1177/0898264319848638] [PMID]

[7] Naderyan S, Sahaf R, Akbari Kamrani AA, Abolfathi Momtaz Y, 
Ghasemzadeh H, Papi S. Physical activity among Iranian former 
sportsmen and athletes as possible evidence for continuity the-
ory of aging. Iranian Rehabilitation Journal. 2019; 17(2):141-8. 
[DOI:10.32598/irj.17.2.141]

[8] Morgan GS, Willmott M, Ben-Shlomo Y, Haase AM, Campbell RM. A 
life fulfilled: Positively influencing physical activity in older adults-a 
systematic review and meta-ethnography. BMC Public Health. 2019; 
19(1):362. [DOI:10.1186/s12889-019-6624-5] [PMID] [PMCID]

[9] Papi S, Ramezani T, Aalipour R, Naderiyan S, Fadayevatan R, Naz-
arpour A. Assessment of physical activity status and its effective 
factors in elderly people of khorramabad city. Health and Devel-
opment Journal. 2020; 8(3):280-91. http://jhad.kmu.ac.ir/index.
php/jhad/issue/view/journal/themes/base/front/assets/plugins/
article_91325.html

[10] Fuezeki E, Vogt L, Banzer W. German national physical activ-
ity recommendations for adults and older adults: Methods, da-
tabase and rationale. Gesundheitswesen (Bundesverband der 
Arzte des Offentlichen Gesundheitsdienstes (Germany)). 2017; 
79(S01):S20.[DOI:10.1055/s-0042-123700] [PMID]

[11] Johnson JP, Mighten A. A comparison of teaching strategies: 
Lecture notes combined with structured group discussion versus 

lecture only. Journal of Nursing Education. 2005; 44(7):319-22. 
[DOI:10.3928/01484834-20050701-06]

[12] Müller AM, Khoo S. Non-face-to-face physical activity interven-
tions in older adults: a systematic review. International Journal 
of Behavioral Nutrition and Physical Activity. 2014; 11(1):35. 
[DOI:10.1186/1479-5868-11-35] [PMID] [PMCID]

[13] Tehrani H, Kabootarkhani MH, Peyman N, Vahedian-Shahroodi 
M. [The impact of new communications technology on promoting 
women’s physical activity (Persian)]. Payesh. 2016; 15(3):293-300. 
http://payeshjournal.ir/article-1-177-fa.html

[14] Agarwal S, Lenka U. Managing organization effectiveness 
through e-human resource management tool-e-learning: Indian 
cases a qualitative approach. PEOPLE. International Journal of 
Social Sciences. 2018; 4(1). [DOI:10.20319/pijss.2018.41.298312]

[15] Muellmann S, Bragina I, Voelcker-Rehage C, Rost E, Lippke S, 
Meyer J, et al. Development and evaluation of two web-based in-
terventions for the promotion of physical activity in older adults: 
Study protocol for a community-based controlled intervention 
trial. BMC Public Health. 2017; 17(1):512. [DOI:10.1186/s12889-
017-4446-x] [PMID] [PMCID]

[16] Hekmati Pour N, Hojjati H. [Effects of exercise on mental health 
of elderly (Persian)]. Journal of Holistic Nursing And Midwifery. 
2016; 26(4):36-42. http://hnmj.gums.ac.ir/article-1-791-en.html 

[17] Papi S, Karimi Z, Zilaee M, Shahry P. Malnutrition and its rela-
tion to general health and multimorbidity in the older people. 
Journal of Holistic Nursing And Midwifery. 2019; 29(4):228-35. 
[DOI:10.32598/JHNM.29.4.228]

[18] Papi S, Sahaf R, Rassafiani M, Foroughan M, Mohammadi F, 
Araban M, et al. Investigating the effect of different educational 
methods in preventing disease in elderly people: Review of inter-
ventional studies in Iran. International Electronic Journal of Medi-
cine. 2018; 7(2):48-60. [DOI:10.31661/iejm911]

[19] Karimi Z, Majlesi F, Tol A, Rahimi Foroushani A, Sahaf R, Ali Gol 
M, et al. [The effect of educational intervention on the promotion 
of physical activities of the elderly men in Qom City: Application 
of trans-theoretical model (Persian)]. Salmand: Iranian Journal 
of Ageing. 2015; 10(3):182-91. http://salmandj.uswr.ac.ir/article-
1-940-en.html

[20] Stewart AL, MILLS KM, King AC, Haskell WL, Gillis D, Ritter PL. 
CHAMPS physical activity questionnaire for older adults: Outcomes 
for interventions. Medicine & Science in Sports & Exercise. 2001; 
33(7):1126-41. [DOI:10.1097/00005768-200107000-00010] [PMID]

[21] Sahaf R, Delbari A, Fadaye Vatan R, Rassafiani M, Sabour M, Ansari 
G, et al. [Validity and reliability of self-report physical activity Instru-
ments for Iranian older people (Persian)]. Iranian Journal of Ageing. 
2014; 9(3):206-17. http://salmandj.uswr.ac.ir/article-1-778-en.html

[22] Stewart AL, Verboncoeur CJ, McLellan BY, Gillis DE, Rush S, Mills 
KM, et al. Physical activity outcomes of CHAMPS II: A physical activity 
promotion program for older adults. The Journals of Gerontology Se-
ries A: Biological Sciences and Medical Sciences. 2001; 56(8):M465-
M70. [DOI:10.1093/gerona/56.8.M465] [PMID] [PMCID]

[23] Ecclestone NA, Jones J. International curriculum guidelines 
for preparing physical activity instructors of older adults, in col-
laboration with the aging and life course, World Health Organiza-
tion. Journal of Aging and Physical Activity. 2004; 12(4):467-79. 
[DOI:10.1123/japa.12.4.467] [PMID]

Papi S, et al. Comparing the Effect of Face-to-face Education and E-learning. J Holist Nurs Midwifery. 2021; 31(1):35-43.

https://accessmedicine.mhmedical.com/book.aspx?bookID=1923
https://accessmedicine.mhmedical.com/book.aspx?bookID=1923
https://doi.org/10.7196/SAMJ.2016.v106i5.10776
https://doi.org/10.7196/SAMJ.2016.v106i5.10776
https://www.ncbi.nlm.nih.gov/pubmed/27138654
https://doi.org/10.4082/kjfm.2017.38.3.111
https://www.ncbi.nlm.nih.gov/pubmed/28572885
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5451443
https://doi.org/10.1111/sms.13082
https://doi.org/10.1111/sms.13082
https://www.ncbi.nlm.nih.gov/pubmed/29528518
https://doi.org/10.1136/bmj.k1046
https://www.ncbi.nlm.nih.gov/pubmed/29572376
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5865179
https://doi.org/10.1177/0898264319848638
https://www.ncbi.nlm.nih.gov/pubmed/31092109
https://doi.org/10.32598/irj.17.2.141
https://doi.org/10.1186/s12889-019-6624-5
https://www.ncbi.nlm.nih.gov/pubmed/30940111
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6444855
https://doi.org/10.1055/s-0042-123700
https://www.ncbi.nlm.nih.gov/pubmed/28399582
https://doi.org/10.3928/01484834-20050701-06
https://doi.org/10.1186/1479-5868-11-35
https://www.ncbi.nlm.nih.gov/pubmed/24612748
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4008359
https://doi.org/10.20319/pijss.2018.41.298312
https://doi.org/10.1186/s12889-017-4446-x
https://doi.org/10.1186/s12889-017-4446-x
https://www.ncbi.nlm.nih.gov/pubmed/28545506
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5445412
https://doi.org/10.32598/JHNM.29.4.228
https://doi.org/10.31661/iejm911
https://doi.org/10.1097/00005768-200107000-00010
https://www.ncbi.nlm.nih.gov/pubmed/11445760
https://doi.org/10.1093/gerona/56.8.M465
https://www.ncbi.nlm.nih.gov/pubmed/11487597
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1780022
https://doi.org/10.1123/japa.12.4.467
https://www.ncbi.nlm.nih.gov/pubmed/15856598


43

January 2021, Volume 31, Number 1

[24] Richards J, Hillsdon M, Thorogood M, Foster C. Face-to-face inter-
ventions for promoting physical activity. Cochrane Database of Sys-
tematic Reviews. 2013; 9. [DOI:10.1002/14651858.CD010392.pub2]

[25] Emami RS, Ardebili HE, Golestan B. [Effect of a health educa-
tion intervention on physical activity knowledge, attitude and be-
havior in health volunteers (Persian)]. Hayat. 2011; 16(3):48-55. 
http://hayat.tums.ac.ir/article-1-78-en.html

[26] Sidman CL, Fiala KA, D’Abundo ML. Exercise motivation of col-
lege students in online, face-to-face, and blended basic studies 
physical activity and wellness course delivery formats. Journal of 
American College Health. 2011; 59(7):662-4. [DOI:10.1080/07448
481.2010.524683] [PMID]

[27] Alley SJ, Kolt GS, Duncan MJ, Caperchione CM, Savage TN, 
Maeder AJ, et al. The effectiveness of a web 2.0 physical activ-
ity intervention in older adults: A randomised controlled trial. In-
ternational Journal of Behavioral Nutrition and Physical Activity. 
2018; 15(1):4. [DOI:10.1186/s12966-017-0641-5] [PMID] [PMCID]

[28] Golsteijn RH, Peels DA, Evers SM, Bolman C, Mudde AN, de 
Vries H, et al. Cost-effectiveness and cost-utility of a Web-based 
or print-delivered tailored intervention to promote physical activ-
ity among adults aged over fifty: An economic evaluation of the 
active plus intervention. International Journal of Behavioral Nutri-
tion and Physical Activity. 2014;11(1):122. [DOI:10.1186/s12966-
014-0122-z] [PMID] [PMCID]

[29] Kerr J, Rosenberg D, Millstein RA, Bolling K, Crist K, Takemoto 
M, et al. Cluster randomized controlled trial of a multilevel physi-
cal activity intervention for older adults. International Journal 
of Behavioral Nutrition and Physical Activity. 2018; 15(1):32. 
[DOI:10.1186/s12966-018-0658-4] [PMID] [PMCID]

[30] Ammann R, Vandelanotte C, De Vries H, Mummery WK. 
Can a website-delivered computer-tailored physical activ-
ity intervention be acceptable, usable, and effective for older 
people? Health Education & Behavior. 2013; 40(2):160-70. 
[DOI:10.1177/1090198112461791] [PMID]

[31] Direito A, Dale LP, Shields E, Dobson R, Whittaker R, Maddison 
R. Do physical activity and dietary smartphone applications in-
corporate evidence-based behaviour change techniques? BMC 
Public Health. 2014; 14(1):646. [DOI:10.1186/1471-2458-14-646] 
[PMID] [PMCID]

[32] Opdenacker J, Boen F. Effectiveness of face-to-face versus tel-
ephone support in increasing physical activity and mental health 
among university employees. Journal of Physical activity and 
Health. 2008; 5(6):830-43. [DOI:10.1123/jpah.5.6.830] [PMID]

[33] Richards J, Thorogood M, Hillsdon M, Foster C. Face-to-
face versus remote and web 2.0 interventions for promoting 
physical activity. Cochrane Database of Systematic Reviews. 
2013(9):CD010393. [DOI:10.1002/14651858.CD010395.pub2]

Papi S, et al. Comparing the Effect of Face-to-face Education and E-learning. J Holist Nurs Midwifery. 2021; 31(1):35-43.

https://doi.org/10.1002/14651858.CD010392.pub2
https://doi.org/10.1080/07448481.2010.524683
https://doi.org/10.1080/07448481.2010.524683
https://www.ncbi.nlm.nih.gov/pubmed/21823963
https://doi.org/10.1186/s12966-017-0641-5
https://www.ncbi.nlm.nih.gov/pubmed/29329587
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5766986
https://doi.org/10.1186/s12966-014-0122-z
https://doi.org/10.1186/s12966-014-0122-z
https://www.ncbi.nlm.nih.gov/pubmed/25262435
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4189727
https://doi.org/10.1186/s12966-018-0658-4
https://www.ncbi.nlm.nih.gov/pubmed/29609594
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5879834
https://doi.org/10.1177/1090198112461791
https://www.ncbi.nlm.nih.gov/pubmed/23077157
https://doi.org/10.1186/1471-2458-14-646
https://www.ncbi.nlm.nih.gov/pubmed/24965805
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4080693
https://doi.org/10.1123/jpah.5.6.830
https://www.ncbi.nlm.nih.gov/pubmed/19164818
https://doi.org/10.1002/14651858.CD010395.pub2

