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Who Achieved 60 Kilometers in 60 Days of
the First Thailand National Steps Challenge?

A Cross-Sectional Study of Thai Adults
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Abstract

Thailand had implemented the first national steps challenge in 2020 by Ministry of Public Health
with the goal to achieve the distance of walking and running at 60 kilometers in 60 days during 1 Febru-
ary to 31 March 2020. The challenge aimed to increase awareness on physical activity at country-wide
level. This study aimed to determine the achievement of 60-km goal of Thailand steps challenge season
1. Website-based data of 203,910 records, of participants who sent distance data, was retrieved and
analyzed by descriptive parameters and logistic regression. The achievement of accumulative distance
of at least 60 km was analyzed by participants’ demographics such as sex, age, body mass index, region,
urbanity, and type of participant. The findings revealed that around 46% of participants, who sent distance
data, achieved the project goal. Men achieved the goal higher than women. Participants aged 30-59 years,
not being obese, living in Bangkok, living in urban areas, and being public health officers, achieved the
project goal higher than their counterparts. Being obese, living in rural areas, and being village health
volunteers, were less likely to achieve the project goal (adjusted Odds ratio = 0.89, 0.83, 0.43 by multi-
variate analysis, respectively). The study recommended that the national steps challenge should be
continuously implemented by using more strategies to engage participants with different characteristics
throughout the project.
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hysical activity has been described by

World Health Organization as any bodily
movements produced by skeletal muscles that
requires energy expenditure.” Insufficient physical
activity is the fourth leading risk factor of prema-
ture deaths from noncommunicable diseases
(NCDs).” Regular physical activity was proved to

create multiple benefits to individual health. It

is associated with reduced risks of heart disease,
stroke, breast and colon cancer and diabetes, as
well as improvement of mental health and qual-
ity of life.”) Thus, increasing physical activity can
prevent at least 3.2 million NCD-related mortalities
globally per year.”’ Statistically, 23% of adults
(aged 18 years and above) had insufficient physical
activity worldwide in 2010 and 29% of adults had
insufficient physical activity in Thailand in 2016.”
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In response to global burden of physical
inactivity, Thailand Physical Activity Strategy
2018-2030 " was developed through a rigorous
participatory process and endorsed by the Cabi-
net in August 2018, with the strategic objectives
to promote active people, create a conducive
environment for active lifestyles, and develop
active supporting systems. One of the policies
from the Strategy was a national steps challenge
policy® with the concept that walking is a central
component of physical activity in daily life.”” This
policy was developed and implemented by the
Ministry of Public Health in 2019-2020 under the
project name ‘Thailand Steps Challenge Virtual
Run Season 1”7 with a goal to encourage individu-
als to collect a distance of walking or running to
60 kilometers (km) in 60 days during 1 February
to 31 March 2020, and to promote awareness on
physical activity country-wide."” An example of
the promotional materials was shown in Figure 1.

In the project"®!”

, participants had to
register through LINE application by smart phones.
Information of name, sex, age, body weight,
height, address and identification card number
were required. All participants were required
to send distance data from built-in smartphone
accelerometers to LINE application - as illustrated
in Figure 2. The target participants were public
health personnel and village health volunteers,
but general people were also welcomed to join
the project. Project certificates were disseminated
on-line to participants who achieved 60 km in
60 days. Special awards, i.e. finisher shirts and

medals were given to the first 5,000 men and 5,000
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Figure 1. Thailand Steps Challenge Virtual Run Season

1 promotional material

women who achieved the goal and the first 1,000
men and 1,000 women who recorded 100 km. Ten
trophies were awarded to ten provinces that had
the highest numbers of registered village health
volunteers. Distances of all participants could be
publicly viewed through the project website. The
project was widely campaigned through mass
media and Ministry of Public Health regional,
provincial and local mechanism.

As this was the first Thailand national steps
challenge, the outcomes of the project should
be well assessed. This study aimed to determine
the achievement of 60-km target of the Thailand
steps challenge season 1. Relationships between
the goal achievement and participant demographics
(sex, age, body mass index (BMI), region, area
of residence, and type of participant) were also

investigated. We expected that the findings from
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Figure 2. Registration and distance reporting processes

this study would improve the upcoming national

physical activity policies.

Methodology

Data Sources

Web-based data'”, recorded the accumu-
lative distances among the participants of the
National Steps Challenge Season 1, was used.
The data was uploaded online every 1-3 days. A
dataset on 31 March 2020 presented the overall
data of the project and 480,115 records were
retrieved for the analysis.

We excluded participants who had never sent
any distance data during those 60 days of the
project to reduce selection bias by including the
inactive participants in the analysis as shown in
Figure 3. We excluded participants who were not
public health officers or village health volunteers

as they were not the project target."” Participants

aged below 18 years were also excluded according
to age requirement for village health volunteer."”
Participants aged above 80 years were also
excluded to reduce the chance that other family
members submitted data on their behalf."? Out
of the total 408,115 registered participants in the
server, 203,910 participants with complete data

were included in this study.

Data Analysis and Variable Management

The primary outcome was the goal achievement
reflected by the accumulative distance during
1 February to 31 March 2020. This categorical
variable was entered as (i) achieved (distance was
60 km and above), and (ii) not achieved (distance
was more than 0 km but less than 60 km).

The relationships between the goal achieve-
ment and demographic characteristics of
participants were investigated. The key indepen-

dent variables were sex, age, BMI, region, area of
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| All registered participants from server: N = 408,115 |

Exclude participants who had no distance data

(n=222,521)

Exclude participants who were general people

(n=52,309)

Exclude participants aged below 18 years (156)

and above 80 years (1219), (n =1375)

—
e ———
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Participants included in the analysis: N = 203,910

Figure 3. Flowchart of the data selection and analysis

residence, and type of participant. Age was cate-
gorized into (i) 18-29 years old, (ii) 30-59 years old,
and (iii) 60-80 years old. BMI was grouped into (i)
underweight (BMI < 18.5 kg /m?) or normal (BMI =
18.5 and < 23 kg /m?), (ii) overweight (BMI = 23 and
< 30 kg /m?), and (iii) obesity (BMI = 30 kg /m?).""
Region was described as (i) Bangkok, (ii) North,
(i) Northeast, (iv) Central, and (v) South. Area of
residence was grouped into (i) urban area (Greater
Bangkok and all city districts), and (ii) rural area.
Type of participant was categorized into (i) public
health officer, and (ii) village health volunteer.

We categorized the distance into ranges; (i)
1-29 km, (ii) 30-59 km, and (iii) 60 km and above,
based on distance data submitted throughout
participants’ engagement in the project. Then,
the relationships between distance ranges and
demographic characteristics of participants were
investigated.

Univariate analysis was performed to study

the relationships between the characteristics and

primary outcome variable (achieved 60 km or high-
er). We performed logistic multivariate regression
analysis to assess the effect of primary outcome
variable by taking into account the influence of all
covariates (sex, age, BMI, region, area of residence,
and type of participant). Odds ratio (OR) and 95%
confidence interval (95% Cl) were calculated to
determine the statistical significance.

All analyses were performed by STATA soft-
ware version 14, StataCorp, College Station, TX,
USA (serial number = 10699393).

Ethical Consideration

The dataset used by this study was one of
the national physical activity promoting projects
conducted by a government agency, called the
Department of Health, Ministry of Public Health. As
mandated by Public Health Ministerial Regulations
2009 *?, the Department of Health was granted
with a mission to develop surveillance system

to monitor health behavior and health impact
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exempting signed consents from respondents. The
data source of this study was retrieved from the
public website which was unable to track confi-
dential individual data i.e. personal identification
numbers. Thus, ethics approval from the Institute
for the Development of Human Research Pro-
tections is not required. However, the researcher
strictly followed ethical standards in research,
which all individualized information was strictly

kept confidential and not reported in the paper.

Table 1. Participant characteristics

Results

Baseline Characteristics

In total, we retrieved 203,910 records. There
was a large proportion of female participants
(around 84% of total) — as shown in Table 1. The
mean age was 45.7 years (standard deviation (SD) =
11.1 years). The median age was 46.8 years (inter-
quartile range (IQR) = 16.3 years). The majority of

participants were between 30-59 years old (around

Characteristics Overall participants (%) Male (%) Female (%)
Age groups
18-29 years 22,497 (11) 3,619 (11) 18,897 (11)
30-59 years 165,048 (81) 24,546 (77) 140,502 (82)
60-80 years 16,365 (8) 3,666 (12) 12,699 (7)
Mean (SD¥) 45.7 (11.1) 46.3 (11.9) 45.6 (10.9)
Median (IQR**) 46.8 (16.3) 47.0 (17.9) 46.7 (16.0)
Body mass index groups
Underweight or normal 82,963 (41) 11,395 (36) 71,568 (42)
Overweight 41,501 (20) 7,554 (24) 33,947 (20)
Obese 79,446 (39) 12,877 (40) 66,569 (40)
Regions***
Bangkok 10,000 (5) 1,761 (6) 8,239 (5)
North 22,682 (11) 3,878 (12) 18,804 (11)
Northeast 78,869 (39) 12,386 (39) 66,483 (39)
Central 62,797 (31) 9,813 (31) 52,984 (31)
South 28,959 (14) 3,892 (12) 25,067 (14)
Area of residence
Urban 48,976 (24) 8,094 (25) 40,882 (24)
Rural 154,934 (76) 23,732 (75) 131,202 (76)
User types
Public health officers 94,971 (46) 19,498 (61) 75,473 (44)
Village health volunteers 108,939 (54) 12,328 (39) 96,611 (56)
Overall 203,910 (100) 31,826 (100) 172,084 (100)

* SD = standard deviation, ** IQR = interquartile range, *** missing was not included

(1)
O
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81% of total). Underweight or normal weight
participants accounted for 41%. Around 39% and
31% of participants lived in the Northeast and the
Central region, respectively. Seventy-six percent
of participants lived in rural areas. The majority of

participants were village health volunteers (54%).

Who achieved 60 km in 60 days?

Overall, 46% of participants achieved the goal
of the project at 60 km in 60 days — as shown in

Table 2. Men achieved the goal more than women
at 49% and 45%, respectively. The participants,
who were between 30-59 years old, being un-
derweight or normal BMI, lived in Bangkok, lived
in urban areas, and being public health officers,
achieved the goal higher than their counterparts
(47%, 49%, 63%, 54%, and 57%, respectively).

Participants’ profile and distance ranges

The proportions of distance ranges achieved

Table 2. Project goal achievement and participant characteristics

Characteristics

Sex
Male
Female
Age groups
18-29 years
30-59 years
60-80 years

Body mass index groups
Underweight or normal
Overweight
Obese

Regions**

Bangkok
North
Northeast
Central
South

Area of residence
Urban
Rural

User types
Public health officers
Village health volunteers

Overall

* p value <0.001, ** missing was not included

Achieved 60 km (%)*

Not achieved 60 km (%)*

15,626 (49) 16,200 (51)
77,755 (45) 94,329 (55)
10,326 (46) 12,171 (54)
77,333 (47) 87,715 (53)
5,722 (35) 10,643 (65)
40,366 (49) 42,597 (51)
19,063 (46) 22,438 (54)
33,952 (43) 45,494 (57)
6,256 (63) 3,744 (37)

11,175 (49) 11,507 (51)
31,508 (40) 47,361 (60)
30,005 (48) 32,792 (52)
14,134 (49) 14,825 (51)
26,260 (54) 22,716 (46)
67,121 (43) 87,813 (57)
54,432 (57) 40,539 (43)
38,949 (36) 69,990 (64)
93,381 (46) 110,529 (54)

()
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by both sexes were similar — as shown in Figure
4. The participants aged 60-80 years had a higher
proportion of 1-29 km range (53%) than other age
groups — as shown in Figure 5. The participants
who were obese, lived in rural areas, and were
village health volunteers had a higher proportion
of 1-29 km than their counterparts at 449%, 449%,
and 519%, respectively — as shown in Figure 6, 7
and 8.

Univariate and Multivariate Analysis

Based on the univariate logistic regression

analysis, findings revealed that being female had

49
39
]

Male

Percentage of
participants

significantly decreased chance to achieve the
project goal at 60 km in 60 days (OR = 0.85, 95%
Cl: 0.83-0.88) - as shown in Table 3. The chance
to achieve the project goal was higher with the
participants aged 30-59 years (OR = 1.04, 95% Cl:
1.01-1.07) and lower with the participants aged 60
years and above (OR = 0.63, 95% Cl: 0.61-0.66).
According to the multivariate analysis, the partic-
ipants aged 30-59 years and 60 years and above
had significantly increased chance to achieve the
project goal (OR = 1.58, 95% Cl: 1.53-1.62 and OR
=1.37,95% Cl: 1.31-1.44, respectively). From both

univariate and multivariate regression analysis,

42
=

Female

45

Hm1-29km m30-59km m>=60km

Figure 4. Distance ranges by gender

Percentage of paricipants

18-29 years

46 a7
38 41
I i I I . I .

30-59 years

53

35

60-80 years

m1-29km m™30-59km ®™>=60km

Figure 5. Distance ranges by age




Percentage of participants

Percentage of participants

Percentage of participants

21Sa1SIVEUS:UUAISISIUAY Uil 15 AUl 1 unsmu-Tuan 2564

49
46 a4 43
38 41
13 I 13 I 13
Underweight or normal Overweight Obesity

W1-29km m30-59km m>=60km

Figure 6. Distance ranges by body mass index

44 43
34
. : : I

Urban Rural

54

m1-29km m30-59km m>=60 km

Figure 7. Distance ranges by area of residence

57
51
36
30
. : :

Public Health Officers Village Health Volunteers

H1-29km m®30-59km m>=60 km

Figure 8. Distance ranges by type of participant

those participants who were overweight or obese, Discussion

lived outside Bangkok, lived in rural areas, and This paper is among the first studies’®'” that

were village health volunteers were less likely to tried to determine the achievement of Thailand’s

achieve the project goal. first national step-based intervention. The study

(>3
OV
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Table 3. Univariate and multivariate analysis of achieving the project goal at 60 km or higher

Univariate logistic regression

Multivariate logistic regression

Crude Odds
Ratio

Sex: Male

eFemale 0.85
Age groups: 18-29 years

@ 30-59 years 1.04

e 60-80 years 0.63
BMI groups: Underweight or normal

o Overweight 0.90

e Obesity 0.79
Regions: Bangkok

e North 0.58

e Northeast 0.40

e Central 0.55

e South 0.57
Area of residence: Urban

e Rural 0.66
User type: Public health officer

e Village health volunteers 0.41

shows that around 46% of participants, who sent
distance data, achieved the project goal. Men
achieved the goal higher than women. Participants
aged 30-59 years, not being obese, lived in Bangkok,
lived in urban areas, and were public health
officers, achieved the project goal higher than
their counterparts. Moreover, being obese, living
in rural areas, and were village health volunteers,
were less likely to achieve the project goal by
multivariate analysis.

This project seemed to be successful when

considering a large number of registrations

95% Confidence

Adjusted Odds  95% Confidence

Interval Ratio Interval
0.83-0.88 0.98 0.96-1.00
1.01-1.07 1.58 1.53-1.62
0.61-0.66 1.37 1.31-1.44
0.88-0.92 0.99 0.96-1.01
0.77-0.80 0.89 0.87-0.91
0.55-0.61 0.84 0.80-0.89
0.38-0.42 0.63 0.60-0.66
0.52-0.57 0.77 0.73-0.80
0.54-0.60 0.88 0.84-0.92
0.65-0.67 0.83 0.82-0.85
0.41-0.42 0.43 0.42-0.43

(480,115). However, around half of all participants
had never sent distance data through application
(222,521), and only one fourth of participants
achieved the goal of 60 km in 60 days (93,388).
This may reflect a weak engagement among the
participants that were recruited for the sake of
number of registrations, the participation of village
health volunteers was an example."” Moreover,
inconvenience in device use might create a low
self-report on distance. As shown in the findings
that participants who lived in Bangkok or urban

areas had a higher rate of achieving the project

()
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goal. In addition, the awarding system that focused
on a ‘first-come-first-serve’ basis i.e. finisher shirts
and medals for the first 5,000 men and 5,000
women who achieved 60 km might be appropriate
for only some segments of the participants, but

1t was also worth noting

demotivated others.
that many national curfew policies from COVID-19
pandemic, such as city lockdowns, stay-at-home
measures, and the closure of public places (rec-
reational parks, stadiums, and gyms), were imple-
mented during the late phase of the project."®'”
These COVID-19 pandemic and lockdown policies
truly affected domestic physical activity during
that period.””

It is important to note that the step counting
or distance reporting is one of the effective strat-
egies to increase physical activities.”® However,
the goal of the first national steps challenge of
60 km in 60 days, equaled to an average distance
of one km a day, or 10 minutes a day, or 1,600
steps per day, was seemed to be too low, com-
pared with the physical activity guideline of at
least 30 minutes, or 7,000 steps per day."*"* It
was understandable that this goal was designed
to raise awareness on physical activity promo-
tion, and also make project more achievable and
attractive. However, the target goal should focus
on additional levels of physical activity increased
from individual baseline instead of using fixed dis-
tance as an indicator of achievement. Taking into
account a strong recommendation from WHO that
“some physical activity is better than none”*”
and finding from study which indicated that a

modest increase in steps significantly lowered

mortality.”” Future project should set the goals
individually. For instance, individual with a routine
daily physical activity of 3 km or 3,000 steps or 30
minutes per day, should challenge with additional
target of 2-3 km, 2,000-3,000 steps or 20-30 min-
utes of walking per day and keep those additions
for 7-14 consecutive days. This personalized daily
step goal system has been proved to be favorable
for physically inactive individuals.””

The findings in this study were in line with
national surveys on physical activity, in particular
the characteristics of participants that being male,
adult, not being obese, living in Bangkok and
urban areas that tended to be more active than

26-29

the counterparts.”** The design of the step-based
campaign in the next phase should take account of
a variety of demographics of participants. For older
adults or participants in rural areas, promoting
a traditional intervention such as recreational
or exercise clubs in parks is more conducive.***"
For younger adults, an interesting rewarding
system, a family or a peer challenge can be

9,32-34,

contested.”***” While low-impact activities such

as biking or swimming is more appropriate for

1239 Moreover, partnering with

obese participants.'
local government units to provide facilities or fun
activities might help engage more participants with
various characteristics and increase the physical
activity commitment in order to achieve the goal.

There were several strengths of the study.
First, this study is among the first papers to
analyze the achievement of the country-wide
step-based intervention in Thailand. The results of

the study would serve as a formative assessment
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that provides valuable information for adjusting
the activities and implementation in order to

%30 Second, this study recruit-

achieve the goal'
ed a large number of participants across country.
Third, the multivariate analysis controlling for
several covariates such as sex, age, BMI, region,
area of residence, and type of participant helped
reduce the effect of confounders. However, num-
bers of limitations were addressed. First, distance
data used in the analysis were acquired from
self-reporting that participants did not daily submit
the data through the application or non-validated
distance data. Second, demographic data of
participants was limited. Therefore, we cannot

analyze primary outcome with levels of
education, income or occupation. Third, there
was no baseline distance; therefore, the authors
cannot determine if the intervention directly

affected on the distance taken by the participants.

Conclusions

The first Thailand national steps challenge
using smartphone for self-reporting, brought a
large number of registrations. However, only 46%
of participants achieved the project goal at 60
km in 60 days. Participants who were male, aged
30-59 years, underweight or normal weight, lived
in Bangkok, lived in urban areas, and were public
health officers seemed to achieve the project
goal higher than their counterparts. The study
recommended that the national steps challenge
should be continuously implemented by using
more strategies to engage participants, with dif-

ferent characteristics, throughout the project.
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