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Abstract: (1) Background: This study aims to investigate differences in the perspectives of exercise
intensity for resistance exercise of healthcare professionals (HCPs) and adults living with spinal
cord injury (SCI) in Asian countries. Also, it verifies the appropriateness of the conventional
indicators for resistance exercise intensity in an Asian context; (2) Methods: 121 certified HCPs and
107 adults with SCI participated in a survey conducted in Indonesian, Japanese, Korean and Thai
languages. The survey asked what principles are important for prescribing resistance exercise, and
if ‘moderate’ and “vigorous’ were appropriate terms for indicating an intensity level. Perspective
differences were examined between both groups and, further, between countries from a
psychosocial perspective; (3) Results: Of the HCPs, 92% perceived that resistance exercise intensity
was far more important than frequency, time or type of exercise while frequency (61%) followed by
intensity (58%) was perceived as important by respondents with SCI. Only Japanese respondents
with SCI agreed with HCP’s perception of intensity. Both HCPs and respondents with SCI showed
unfavorable responses on the usage of ‘moderate’ and ‘vigorous’ for describing resistance exercise
intensity, especially Japanese HCP and respondents with SCI from Indonesia; (4) Conclusion: Our
findings suggest that non-HCPs must improve their perceptions of exercise intensity. Findings also
suggest the need for more explicit and user-friendly terms or expressions indicating the level of
intensity in a local (Asian) context.

Keywords: resistance exercise; intensity; Asia; moderate; vigorous

1. Introduction

Adults with spinal cord injury (SCI) should be encouraged to participate in physical activities
including aerobic exercise [1-3] to benefit physical health including reducing risk of chronic disease,
improving body functional independence, social reintegration and psychological health [4,5]. For
those benefits, most studies have focused on aerobic exercise for people with SCI but resistance
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exercise is also regarded as a crucial training to improve muscle strength, endurance, power output
and muscle mass [1,6]. This improves fitness and metabolic health too [1,2].

Among various systematic reviews and meta-analyses reviewing the benefits of exercise for
persons with SCI [7-9], an international multidisciplinary team undertook a systematic review to
develop evidence-based exercise guidelines for adults with SCI helping to improving
cardiorespiratory fitness, muscle strength and cardiometabolic health [2,10]. This Scientific Exercise
Guidelines for Adults with Spinal Cord Injury (SEG-SCI) describe the minimum dose of aerobic and
resistance exercises for those aged 18-64 with chronic SCI levelled C3 and below [11,12]. This
guideline provides the minimum frequency, intensity, and duration of exercise involving combined
upper-body aerobic plus strength exercise, yielding significant improvements in fitness outcomes.
The resistance exercise needed to improve muscle strength is ‘3 sets of strength exercises for each
major functioning muscle group should be conducted at a moderate to vigorous intensity, 2 times
per week’ [11].

The international guidelines have been adopted in some European countries and Canada [13].
Four Asian countries (Indonesia, Japan, Korea and Thailand) collaborated on the cultural validation
of the SEG-SCI by conducting systematic review including their local and international publications
written either in their local languages or in English [14] Those selected publications confirmed the
validity of the SEG-SCI. The SEG-SCI was then translated into Bahasa Indonesian, Japanese, Korean
and Thai languages [14] to be disseminated to healthcare professionals (HCPs) and people living with
SCI in those countries.

However, the review revealed several limitations, including inconsistency in the exercise
prescriptions used across studies and countries [14]. This led us to conduct a survey to reveal any
different views across countries on aerobic exercise prescriptions. As the SEG-SCI recommend
minimum thresholds for aerobic and resistance intensity exercises [11], a sample of HCPs and people
with SCI in Asia were surveyed about their perceptions of the relative importance of the four FITT
exercise prescription principles (Frequency, Intensity, Time and Type) [15]. For aerobic exercise, we
discovered that among HCPs, the most important principle was intensity. But among the SCI group,
the most important principle was frequency [15]. When also asked if the exercise intensity was
appropriately described by the terms “moderate” or ‘vigorous’, both groups shared a similar negative
view on this [15]. Additionally, irrespective to the group, only 34% of the total respondents agreed
that these terms provided enough information for aerobic exercise intensity prescription [15].

The present study examines if these findings also apply to perceptions of resistance exercise
intensity prescription in Asia, and whether there are differences across study participants from the
four Asian participating nations in their perceptions with regard to resistance exercise prescription.

2. Materials and Methods

A cross-sectional design and survey was employed in Indonesia, Japan, Korea and Thailand
with the questionnaire translated into their local languages. HCP specializing in SCI healthcare and
adults with SCI (aged 18 or higher with traumatic or non-traumatic SCI, and one year post-onset)
anonymously participated in the survey. A convenience sampling method was adopted as
respondents with SCI were chosen by the facilities where HCPs belonged or engaged. The procedures
adhered to the ethical standards of the respective committees in each country and the 2008
Declaration of Helsinki.

The respondents were required to provide informed consent forms prior to completion of the
questionnaire. The questionnaire included ranking the perceived importance of resistance exercise
intensity, and multiple-choice questions using a 5-point Likert scale asking the frequency of
considering a target intensity and if the terms ‘moderate’ and ‘vigorous’ were appropriate and
provide enough information about resistance exercise intensity. The data was analyzed by x2analysis
using the Statistical Package for the Social Sciences V.26 software (SPSS).

Our study focuses on analyzing perceptions about intensity from a psychosocial perspective,
rather than a physiological perspective, since we aim to understand if the nature of intensity is
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importantly perceived and is well-delivered by using the terms, ‘moderate’ and ‘vigorous’ in Asian
contexts.

3. Results

Demographics: 228 responses were collected in Indonesia, Japan, Korea and Thailand, including
121 certified HCP (mean age 39+9 years, 23-61) and 107 adults with SCI (mean age 46+13 years, 20-
74); 21 year ranging C1-L4) [15]. On average, participants who were physiotherapist (49%),
physiatrist (30%), occupational therapist (18%) and nurse (3%) had 12+10 years of experience of
rehabilitative treatment. The respondents with SCI had an average of 15+12 years post onset after a
thoracic injury (50.5%), cervical injury (29%), lumbar injury (14%) along with 6.5% unknown injury
level, and there were 43% complete injury, 52% incomplete injury and 5% unspecified [15].

3.1. Perception of Resistance Exercise Intensity

Altogether, 92% of HCP (rankl+rank2) put a significant emphasis on intensity. Frequency was
revealed as top priority by the majority of the SCI group in Asia with 61% ranking it as the number
1 or 2 priority (Table 1).

Table 1. The ranking of the four aspects in order of importance when conducting resistance exercise
in the four Asian nations (count (per cent %)).

Resistance Exercise

Parameter

Rank Adults (x?)
with SCI Her p value
1 29 (30) 12 (10)
2 30 (31) 30 (25)
Frequency 3 22 (23) 41 (35) p<0.001
4 16 (16) 36 (30)
1 26 (27) 75 (63)
. 2 29 (31) 35 (29)
Intensity 3 27 (28) ) p<0.001
4 13 (14) 7 (6)
1 16 (17) 5(4)
Time 2 26 (27) 16 (13)
(duration) 3 28 (30) 51 (43) p<0.001
4 25 (26) 48 (40)
1 26 (27) 28 (23)
2 12 (13) 39 (33) ~
Type 3 18 (19) 25 (21) p=0.002
4 39 (41) 28 (23)

However, nearly 58% of adults with SCI also considered intensity to be important. When asked
how often a target intensity was considered (Table 2), there was a big difference between both groups
(p<0.001).

Table 2. How often a target intensity is considered during resistance exercise in the four Asian
nations? (count (per cent %)).

Resistance exercise

How often .
Adults with HCP
SCI
Never 11 (10) 1(1)

Rarely 11 (10) 2(2)
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Sometimes 30 (28) 16 (13)
Often 31 (29) 48 (40)
Always 24 (23) 54 (44)
(x?) p value p<0.001

While the Asian HCP unified their views with the greatest importance on intensity (Figure 1 (a)),
the SCI groups did not rank intensity as the top priority except for the Japanese SCI group
emphasizing resistance exercise intensity reaching 78% (Figure 1 (b)).

Indonesian HCP Japanese HCP Indonesian respondents with SCI Japanese respondents with SCI
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Figure 1. The question ‘rank these aspects in order of importance when conducting RESISTANCE
exercise: (a) HCP Respondents in each nation’s categorization; (b) Respondents with SCI in each
nation’s categorization.

Accordingly, only both HCP and adults with SCI from Japan considered a target intensity to be
a high priority for resistance exercises (Figure 2).
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Figure 2. How often a target intensity is considered during resistance exercise in each Asian nation?

3.2. Appropriateness of Exercise Intensity Terms ‘Moderate’ and ‘Vigorous’ for Strength Training

There were no different views on using terms, ‘moderate’ and ‘vigorous’ between groups
(p=0.839, p=0.801, respectively) (Figure 3).
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Figure 3. How appropriate the terms, ‘moderate’ and ‘vigorous’ are in resistance exercise.
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Both groups also similarly agreed that the terms were somewhat inappropriate when asked if
these terms provide enough information regarding resistance exercise intensity (p=0.899, p=0.615,
respectively) (Figure 4).

50

45

40

35 8 —0615

30

25

20

°|| | | || | I |

moderate vigorous

Numbers

=
w

ENotatall mSlightly mSomewhat Mostly ® Completely

Figure 4. Whether the terms, ‘moderate” and ‘vigorous’ provide enough information in Asian
nations.

Japanese HCP and adults with SCI from Indonesia had the fewest number of respondents who
believed the terms were ‘extremely’ or ‘very” appropriate (Figure 5).
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Figure 5. How appropriate the terms, ‘moderate’ and ‘vigorous’ are in resistance exercise in each
Asian country.
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4. Discussion

4.1. Perception of Resistance Exercise Intensity

We conducted a survey to understand perceptions of the importance of intensity and
appropriateness of the terminology, from a psychosocial perspective. We discovered that HCP
believed intensity was top priority for resistance exercise while the SCI group did place as much
importance on intensity (Table 1). In fact, when asked how often a target intensity was considered,
84% of HCP ‘always’ or ‘often’ considered intensity compared to only 52% of the SCI group (Table
2).

Studies have shown aerobic exercise improves cardiorespiratory fitness in adults with SCI and
that moderate and vigorous exercise is more effective than light intensity exercise [1,2,16]. Intensity
is an important element to prevent cardiometabolic disease [17-20] and further, vigorous intensity is
better than moderate intensity [21,22]. Promoting resistance exercise is also beneficial to
cardiovascular fitness [23] and power output [24] and muscular strength [24] Maximal-intensity
resistance training resulted in an increase of strength in comparison of conventional training [25]. In
general, moderate-vigorous intensity exercise benefits the improvement of cardiorespiratory fitness
[26] and the reduction of risk of mortality and morbidity [27,28]. Therefore, it is important for HCP
to prescribe moderate and vigorous intensity exercise and for people with SCI to understand and do
this prescription.

Our study revealed that HCP acknowledged the importance of intensity for resistance exercise
while people with SCI did not. The similar results were found in our companion paper on aerobic
exercise as the majority of HCP regarded intensity as the most important aspect for prescribing
aerobic exercise while the SCI group largely ranked frequency as the most important element [15].
However, more respondents with SCI appeared to focus on resistance exercise intensity (58%) than
aerobic exercise intensity (38%).

Interestingly, only Japanese respondents with SCI (78%) ranked intensity as the most important
element for resistance exercise (Figure 2). As applying convenience sampling, all Japanese
respondents had experienced a rehabilitation program called PROr (physiatrist and registered
therapist operating acute rehabilitation) [29] offered by Wakayama Medical University (WMU)
Rehabilitation Center. This program aims for high intensity exercise and high frequency mobilization
[29]. This experience can possibly explain why Japanese HCP and respondents with SCI both highly
evaluated the importance of intensity for resistance exercise. It likely also explains why the largest
number of Japanese SCI and HCP “always’ considered a target intensity for resistance exercises.

In Thailand, nearly half of respondents with SCI ranked type of exercise as the most important
element for resistance exercise while HCP chose intensity. This result may be due to patient education
programs and also SCI exercise guidelines mostly classifying exercise into 2 major groups; aerobic
for cardiovascular health and resistance exercise for muscle strength [30]. On the other hand,
standard exercise guidelines for HCP are the American College of Sports Medicine (ACSM)
guidelines, for which exercise intensity is considered as the most important of the primary variables
[31,32].

In our companion paper, there was the hypothesis that people with SCI might have had a lack
of knowledge and understanding of the concept of exercise intensity and the physiological
consequences of SCI [15]. A knowledge translation gap exists between evidence and implementation
[33,34] and the gap in exercise prescription knowledge is broadly appeared in people with SCI [35].
What we supposed from this study was that HCP should be able to do the knowledge translation.
For instance, those living with SCI who have ever experienced the intensity-focused rehabilitation
program in Japan can be aware how important exercise intensity was. Only a few Indonesian
participants with SCI set a target intensity during resistance exercises while 77% of Indonesian HCPs
positively do (p<0.001) (Figure 2). We can suppose that the HCP in Indonesia can play a key role in
narrowing the gap in knowledge. That said, our finding supports our assumption that the HCP’s
knowledge translation could improve the perception of exercise intensity in the SCI population.
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4.2. Appropriateness of Exercise Intensity Prescription "Moderate” and 'Vigorous’

Building on the results of our first report from the survey [11], the present study found that HCP
and the SCI group both similarly showed that ‘moderate’ and ‘vigorous’” were unlikely to be
appropriate (p=0.839, p=0.801 respectively). When the international SCI Exercise Guidelines were
introduced to Asian countries, an issue was a language barrier as Asia is not an English-speaking
continent and the guidelines were developed in English. To produce a high-quality version of
translated guidelines, those who are rich in rehabilitation knowledge or were language professionals
joined the translation process [10]. In this process, it naturally brought up a question on the
appropriateness of terms ‘moderate’ and “vigorous'.

When again asked if these terms ‘completely’ or “‘mostly” provide enough information regarding
resistance exercise intensity, both groups similarly agreed but the response of HCP was slightly more
positive than that of the SCI group (Figure 4). On the contrary, adults with SCI showed more positive
attitudes towards aerobic exercise prescription [11], as reported in the companion paper.

When breaking down the data across countries, both groups in Japan were relatively
unfavorable to these terms for aerobic exercise intensity [11] and the same for resistance exercise
intensity. As noted earlier, Japanese respondents with SCI and HCPs both highly evaluated exercise
intensity in that WMU PROr has facilitated adults with SCI to be aware of the importance of exercise
intensity, but both groups assessed these terms as relatively inappropriate. Thus, we hypothesize that
moderate and vigorous should be substituted by more understandable or conveyable terminology in
the Japanese context.

Interestingly, Indonesian HCPs were highly comfortable with these terms while the SCI group
was not. We assumed that Indonesian language has been well translated but that this was probably
the case of the matter of knowledge translation too. Communication between HCP and people with
SCI would also influence the understanding of exercise intensity in SCI [36]. Also, HCPs have lower
confidence for physical activity counselling and prescribe exercise in their regular clinical practice
[37]. If the Indonesians with SCI were actively instructed by their HCPs, the knowledge translation
would occur, and in turn, their perception of exercise intensity would be improved and exercise
prescription would be familiarized. Jung et al. [15] implied that “the term intensity is operationally
more difficult to define compared with frequency and duration” (p. 5). Accordingly, if there are gaps
between both groups, this would suggest that people with SCI and HCP need more appropriate
resources/information to explain/understand the prescription of intensity.

These is another possibility that the use of RPE (Rating of Perceived Exercise, or Borg scale) was
mostly acceptable for non-HCP due to different level of exposure to medical knowledge and
environment [11] and thus, it might be necessary to find more appropriate and familiar terminology
or words to convey a level of exercise intensity by using the RPE, if possible.

5. Implications of the Findings

The survey results revealed two issues: knowledge translation of exercise intensity and an end-
user friendly prescription. Considering a knowledge translation gap, this problem is not unique to
people with SCI, and there is also a problem for the general population because there are many
different definitions of moderate-to-vigorous and different ways of monitoring it [38]. Also, as people
with SCI are more familiar with RPE scale, RPE scale might attain a clearer perception of the
resistance exercise intensity for individuals with SCI, which enables individuals with SCI to apply
the guidelines to their daily life activities and exercises. This implies that the international SCI
exercise guidelines should be more informative and locally customized to deliver in a different
medical or social context. This section is not mandatory but may be added if there are patents
resulting from the work reported in this manuscript.

6. Conclusions

Exercise intensity has widely been emphasized for resistance exercises by a health care
professional along with aerobic exercise yet individuals with SCI have challenges of living up to
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exercise intensity recommendations. By facilitating an intensity-focused rehabilitative program with
a user-friendly scale, a successful knowledge translation can be effectively occurred between HCP
and individuals with SCI. This enables the SCI population to be aware of the importance of exercise
intensity and thus, improve their fitness, health and physical function.
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