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Abstract 

Background  Various interventions, programs and policies have been implemented to improve physical activ-
ity (PA) levels worldwide. However, countries continue to face barriers and challenges in achieving their targets. To 
date, there is a lack of study on the evaluation of physical activity (PA) promotion and how it’s associated with public 
participation.

Methods  This study assessed PA promotion in eight different settings in terms of policy availability, policy implemen-
tation, and public participation in PA programs. Policy availability was assessed by reviewing 384 policy and strategy 
documents, rules, regulations, legislation, and guidelines on PA. We scored the documents by using the Comprehen-
sive Analysis of Policy on Physical Activity (CAPPA) framework. Data to assess policy implementation and public par-
ticipation were taken from the Thailand Report Card Survey 2021 (TRC2021), and the Thailand Surveillance on Physical 
Activity (SPA) 2021. Both surveys comprised over 5,000 nationally-representative samples from on-screen, face-to-face 
interviews, and an online self-administered survey. We scored the policy implementation and public participation 
based on respondents’ response towards policy implementation and participation indicators. A grading scheme 
was applied to indicate how successful an investment has been made.

Results  Public education and mass media received the highest average score in policy availability, implementation 
and public participation in PA program (67.9%, grade B), followed by active urban design (66.1%, grade B-) and active 
transport (63.7%, grade B-). Workplace, whole-of-school, and community-wide initiatives were the investments 
with the lowest scores, implying low availability, limited implementation, and less accessibility to public. Females were 
less likely to participate in active transport, active urban design, sports/recreation for all, workplace activity, and com-
munity-wide initiatives. Age and educational attainment were consistent predictors of utilization in all investments.
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Introduction
Studies have documented growing physical inactivity 
worldwide. Globally, 28% of adults and 81% of adoles-
cents were insufficiently physically active in 2016 [1, 2], 
with a slightly higher proportion among females. A sig-
nificant reduction in the cumulative minutes and the 
proportion of population with sufficient moderate-to-
vigorous-physical activity (MVPA) was reported during 
the COVID-19 pandemic, largely as a result of govern-
ment mandates to contain the virus e.g., lockdown, clo-
sures of public facilities and non-essential business, and 
the shift from onsite to remote learning/working [3–6]. 
Physical activity (PA) inequality was also more profound 
during the pandemic, as indicated by the lowest level of 
PA occurring among disadvantaged groups of the popu-
lation, i.e., those with no income, the unemployed, who 
have no access to PA facilities, persons age 60 + years, and 
low income individuals, [7]. While the Covid pandemic 
has gradually subsided, physical inactivity remains a great 
problem worldwide. Physical inactivity is responsible for 
7.2% of all-cause mortality and 7.6% of cardiovascular 
disease death, and this burden is doubled in middle- and 
low-income countries [8]. Not only does this burden the 
global health care system (by an estimated $54 billion 
annually), physical inactivity also economically burdens 
families, as households had to pay nearly $10 billion for 
associated costs of physical inactive in 2013 [9].

Various interventions, programs, and policies have 
been implemented in different settings to improve PA 
level. The International Society for Physical Activity and 
Health (ISPAH) has proposed a package of investment 
strategies to promote PA known as “Eight investments 
that work for physical activity” [10]. The eight invest-
ments for PA promotion include: (1) Whole-of-school 
programs; (2) Active travel/transport; (3) Active urban 
design; (4) Healthcare service; (5) Public education/mass 
media; (6) Sports and recreation for all; (7) PA promo-
tion in the workplace; and (8) community-wide initia-
tives [10]. The 8-investments package also align with the 
Global Action Plan on Physical Activity (GAPPA) as the 
World Health Organization (WHO)’s blueprint strategy 
that consists of (1) Creating a social environment which 
values PA (‘Active Society’); (2) Creating an environment 
conducive to PA (‘Active Environment’); (3) Creating 
opportunities for PA (‘Active People’); and (4) Creating 
systems that facilitate PA (‘Active Systems’) [11].

While the recommendation on ‘8-investments that 
works for PA’ were driven from empirical evidence and 
GAPPA as guidelines to improve PA of the population, to 
date, there has been no study reported on how to assess 
or evaluate the implementation of policies/investments 
corresponding with the two strategies as a comprehen-
sive analysis. There is also a lack of evidence pertaining 
to the coverage of each investment and the causes of 
gaps in the policy planning/development. The existing 
studies mostly focused on research into the effective-
ness of the interventions (investments), i.e., the effect 
of the whole-of-school program in improving PA of the 
student population [12–14]; or how active urban design 
and active transportation investments may help increase 
PA opportunity [15, 16]. There have been economic 
analyses of particular investments for health, e.g., health 
economic impact of active transport [17, 18], cost-effec-
tiveness of mass media [19], and health-care based [20] 
or community-based interventions [21, 22] in improving 
PA. However, there have been few studies which evalu-
ated the underlying policy itself. Moreover, of the few 
policy analyses/evaluations that have been conducted, 
most focused only on one investment. For instance, A 
Bauman, BJ Smith, EW Maibach and B Reger-Nash [23] 
evaluated mass media campaigns in the USA, while KR 
Allison, K Vu-Nguyen, B Ng, N Schoueri-Mychasiw, 
JJ Dwyer, H Manson, E Hobin, S Manske and J Robert-
son [24] evaluated Daily Physical Activity (DPA) policy 
implementation in Canada, and E Holt, T Bartee and K 
Heelan [25] analyzed the policy to integrate PA into the 
school curriculum.

This study assessed the implementation of PA promo-
tion in different settings following the 8-investments rec-
ommended by ISPAH. More specifically, we assessed the 
policy implementation (availability, and how far a policy/
investment has been implemented), and also public par-
ticipation in PA programs. We developed a grading sys-
tem to facilitate comparison of each population group 
by access to and benefit from the implementation of 
different PA policies across the 8-investment areas. The 
analysis categorizes policy domain following the GAPPA 
framework to ensure all strategies in PA promotion are 
covered. The results from the study should be beneficial 
for countries, particularly policymakers and govern-
ment, in planning and assessing the impact of PA pro-
motion/policy implementation. This study also provides 

Conclusions  With varying degrees of policy availability and accessibility, public participation in PA investments 
is likely to be constrained by biological and socioeconomic inequality. Future investments should aim at providing 
generalized or tailored interventions to ensure equal access and participation for all segments of the population.

Keywords  Policy evaluation, Investments, National PA guidelines, Health promotion, Well-being



Page 3 of 16Wongsingha et al. BMC Public Health         (2023) 23:1775 	

guidelines for countries to align their PA promotion 
investments with global targets and indicators. Further, 
the results of this study should add to the body of knowl-
edge in the policy evaluation field by demonstrating a 
new method of analysis involving WHO’s GAPPA and 
ISPAH’s 8-investments for PA.

Methods
This study is a policy evaluation of PA promotion in eight 
different settings, based on ISPAH’s recommendation of 
strategic investments. We assessed the PA promotion 
strategies in three dimensions: (1) Policy availability; (2) 
Status of implementation; and (3) Public participation in 
PA programs.

Policy availability
Desk review was performed to assess policy availability. 
In the first stage, we collected 384 policy and strategy 
documents, rules, regulations, legislation, and guide-
lines on PA from online public databases. The documents 
then were divided into four domains of GAPPA – Global 
Action Plan on Physical Activity [11]: (1) Active Society 
policies; (2) Active Environment policies; (3) Active Peo-
ple policies; and (4) Active System policies. In the sec-
ond stage, three experts evaluated and scored the policy 
documents by using a matrix adopting the Comprehen-
sive Analysis of Policy on Physical Activity (CAPPA) 
framework [26]. We excluded policies (n = 47) of which 
the three experts failed to reach agreement on the scor-
ing. We employed three indicators Type of policy, Stage 
of policy cycle, and Policy resources and defined each cat-
egory following Pogrmilovic, et.al [26]. We categorized 
the types of policy into 1) Formal written – if the docu-
ments comprise of strategies, plans, or regulations that 
have been officially enacted and/or endorsed; 2) Unwrit-
ten formal – official statements made in public by an offi-
cial that were not documented in formal writing (.e.g., 
statement of a Senator published in a newspaper); 3) 
Written standard/ guidelines– a set of guide choices, rec-
ommendation to perform certain behaviors, practices, or 
processes but do not create an obligation for stakeholder 
adherence (e.g., national guidelines on PA); 4) Formal 
procedures – formal actions conducted or authorized 
by an official body that are indicative of commitment 
regarding PA (e.g., documents on surveillance in PA); 
5) Informal policies – include norms, actions, voluntary 
codes of practice supported by an official body that are 
indicative of the body’s commitment regarding PA (e.g., 
no fine for cyclist who ride a bike in the footpath in the 
area where bike lane is unavailable as an indication of 
supporting active transport); or 9) Unclear – if the policy 
falls outside the 8 categories. We scored category 1–4 as 
1, and the rest as 0. We categorized the stages of policy 

cycle into 1) Agenda setting, 2) Formulation, 3) Endorse-
ment/legitimization, 4) Implementation, 5) Evaluation, 
6) Maintenance, 7) Termination, and 8) Succession. Cat-
egory 4–6 were scored as 1, whereas the rest as 0. Policy 
resource allocation was categorized into 1) Management 
resources, and 2) Budget resources. Score 1 was assigned 
to policies with both resources available, otherwise was 
scored 0. In the final stage, we counted the number of 
policies that met the CAPPA criteria in each domain, 
assigned an equal weight (0–3), and calculated the final 
score (expressed as a percentage) for policy availability 
(Supplementary materials).

Policy implementation
Data for evaluating policy implementation was derived 
from the Thailand Report Card Survey 2021 (TRC2021), 
and the Thailand Surveillance on Physical Activity (SPA) 
2021. Both surveys were conducted by the authors’ 
institute. TRC2021 was employed to analyze policy 
implementation and accessibility in the domain of whole-
of-school programs for Thai youth age 5–17 years. This 
survey involved nationally-representative samples of 
6,078 students from 121 schools, disaggregated by region, 
residential area, school size, gender, and age group. To 
comply with COVID-19 prevention measures, data was 
collected by using on-screen, face-to-face interviews 
where the interviewer, respondents and their guardian 
interacted in real time mediated by screen media (e.g., 
laptop, tablet or smartphone). SPA2021 was used to 
assess policy accessibility and implementation on the rest 
of PA promotion in 7 domains. A total of 7,847 nation-
ally-representative samples from all 77 provinces in Thai-
land were included in the analysis. The data was collected 
as an online survey where the respondents – and their 
guardian if the respondents were children – entered their 
responses into a LimeSurvey web application.

We measured policy implementation as the percent-
age of policies on PA being implemented either at the 
national or community level, based on the perspective 
of the beneficiaries: Thai children and adolescents (aged 
5–17  years, N = 6,078) for the whole-of-school domain; 
working aged Thais (aged 20–59 years, N = 5,895) for the 
workplace domain; and the general public (Thais aged 
5 years and over, N = 7,847) for the rest of the domains. 
The questions to assess policy implementation in each 
domain of the 8-investments are shown in Table  1. We 
calculated the percentage of policy implementation from 
every ‘yes’ answer (scored 1) from the respondents in 
each domain divided by the total number of beneficiaries.

The questions to assess policy implementation and 
public participation were selected from the most relevant 
questions of SPA2021 and TRC2021 that correspond to 
ISPAH’s guidelines [26, 27]. Test-and retest methods were 
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conducted to test the validity of SPA questions. Detailed 
methods and the results of validity test has been stated 
in the previous publication employing the same survey 
dataset [6]. TRC questions were developed from Global 
Matrix 3.0 benchmarks indicators [28] that were agreed 
by 49 countries. Global Matrix itself is a set of common 
indicators to evaluate PA of a country, developed by 
Active Healthy Kids Global Alliance. The working group 
is comprised of researchers, health professionals, and 
policy makers who focus on physical activity promotion 
for children and youth worldwide.

Public participation in PA programs
Similar to the policy implementation, data for evaluation 
of public participation in PA programs were employed 
from: 1) TRC2021 for the whole-of-school domain, with 
children and adolescents (aged 5–17 years, N = 6,078) as 
the eligible respondents; 2) SPA2021 for the workplace 
domain, with working aged Thais (aged 20–59  years, 
N = 5,895) as the sample; and 3) SPA2021 for the general 
public which comprised of Thais aged 5  years and over 
(N = 7,847) for the rest of the domains. Questions to 
assess public participation in each domain are shown in 
Table 1. Public participation in PA programs was calcu-
lated from the percentage of respondents participating in 
each domain of investment divided by the total number 
of eligible community members.

Covariates
The covariates included in the model comprised of gen-
der (male, female), age (5–17, 18 – 59, 60 or over), mari-
tal status (single, married, widowed, divorced/separated), 
educational attainment (primary or less, secondary, post-
secondary), occupation (unemployed, full-time student, 
agriculture, self-employed, work in the formal sector, 
work in the non-formal sector). Income was grouped 
into no income, < 3,500 THB (< 100 USD), 3,500–10,000 
THB (100–288 USD), 10,001–15,000 THB (288–433 
USD), 15,001–30,000 THB (433–866 USD), or > 30,000 
THB (> 866 USD). Health status inquired whether the 
respondents has NCD or not. Area of residence was 
grouped into urban or rural, and region was categorized 
into North, Northeast, Central, South, or Bangkok. 

Grading assignments
In the final stage, we developed a grading scheme (A to 
F) and adopting the Global Matrix 3.0 [28] as overall 
investment evaluation. The grades were calculated from 
the average percentage of policy availability, policy imple-
mentation, and public participation for each domain 
in ISPAH’s 8-investments. The purpose of grading was 
to facilitate a comparison of the different investments 
and ranking which policy has been more or less readily 

available, implemented, and accessible (being used) for 
the public.

Data analysis
Descriptive statistics were employed to assess the per-
centage of policy availability, policy implementation, and 
public participation. Binary logistic regression analysis 
was used to test statistical associations between explana-
tory factors and public participation in PA program for 
each investment domain. We included all covariates 
to examine how population characteristics associated 
with their participation across the different domains of 
investment.

We used IBM SPSS Statistics version 24 for the data 
analysis. We applied the concept of Maximum Likelihood 
Estimation (MLE) [29] for binary logistic regression and 
examined the required basic assumptions and data. We 
found no multicollinearity between predictor/explana-
tory variables, no linear relationships between inde-
pendent variables to log odds, and no extreme outliers. 
We included all explanatory variables at once as the full 
model and assigned 0.05 to determine the significance of 
one variable to public participation in PA program in 8 
domains as the dependent variables.

Results
Overall investment score and grades
All 384 policy and strategy documents, rules, regulations, 
legislation, and guidelines on PA collected were success-
fully reviewed and evaluated. A total of 47 policies were 
excluded from the analysis because there was no con-
sensus reached by the experts in determining the scores. 
Overall, policies related to 8-investments on PA obtained 
a score of 69.8% for its availability, indicating the majority 
of policies have met the three criteria of CAPPA frame-
work. Among the available policies, 51.8% policies have 
been implemented at the local or national level, with an 
average of 38.7% in the public participation rate.

Of the total 337 policies/investment being assessed 
using CAPPA framework, public education and mass 
media received the highest availability score (95.1%) fol-
lowed by sports/recreation for all (85.5%). This means 
that there have been adequate amounts of policies/pro-
grams related to both domains, available either at the 
national or community level, in various policy stages 
(agenda setting, formulation, endorsement/legitimiza-
tion, implementation, evaluation, maintenance or termi-
nation), and in any format (formal written, unwritten). 
Community-wide initiative investments scored lower 
(62.7%) than whole-of-school, active transport, and 
active urban design (73.8%). The workplace and health-
care domains received the lowest score, (48.1 and 46.2%, 
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respectively), reflecting a lack of investment in both sec-
tors (Table 2).

We explored the gaps between policy availability and 
implementation in order to provide recommendations 
for the country in planning and refining PA investment, 
and to ensure equal opportunity for the Thai population 
in accessing the investments. We found that, although 
public education and mass media ranked the first in 
the score of policy availability, only 62.4% of those poli-
cies are being implemented. The gap is even higher in 
the sports/recreational domain where only 39.4% of the 
available policies are being implemented. The highest 
score in the policy implementation was found in health-
care (77.3%) and active urban design (72.3%), whereas 
the lowest score was for the whole-of-school approach 
(11.6%). In terms of public participation, this study found 
that members of the Thai public mostly participated in 
active urban design, active transport, and sports/recrea-
tion domains (52.1, 51.7%, and 51.1%, respectively). Only 
8.7% of the sample reported participating in community-
wide initiatives (Table 2).

The average score of policy availability, implemen-
tation, and public participation in each 8-investment 
domain is shown in Table 2. Public education and mass 
media received the highest score (67.9%, grade B), fol-
lowed by active urban design (66.1%, grade B-) and active 
transport (63.7%, grade B-) investments. It is notewor-
thy that the whole-of-school approach and workplace 
domains received the lowest scores (37.2% and 32.6%, 
grade D and D + , respectively), suggesting many available 
policies are not being well-implemented and/or being 
underutilized by the public.

Differentials in PA participation across the 8‑investment 
domains
The researchers further examined factors associated with 
the level of participation in each domain. The whole-of-
school programs (IV1) were implemented in primary 
and secondary schools and, thus, the users of this invest-
ment are limited to youth aged 5–17  years. This study 
found that only 26.9% of youth had access to or partici-
pated in the PA program. Girls (OR 0.670, p-value 0.000) 
and older adolescents in secondary schools (OR 0.654, 
p-value 0.000) were less likely to participate in the whole-
of-school domain compared to boys and primary school 
students. Compared to Bangkok residents, those who 
resided in the south (OR 1.744, p-value 0.000), north (OR 
1.496, p-value 0.000), and northeast (OR 1.450, p-value 
0.000) regions of Thailand were more likely to have bet-
ter access to the whole-of-school investment. There was 
only a slight difference in the average PA participation 
rate among those with and without a non-communicable 
disease (NCD) (38.2 and 38.9%, respectively) (Table 3).

For the rest of the investment domains (IV2-IV8), 
sociodemographic characteristics were found to be 
associated with participation rate. Sex was significantly 
associated with participation rate in active transport, 
active urban design, sports/recreation for all, workplace, 
and community-wide initiatives. Females were less likely 
to participate in those domains compared to their male 
counterparts, but there was no significant association 
between sex and participation rate in the healthcare and 
public education/mass media campaign investments. Age 
was also a consistent predictor of utilization in IV2-8. 
Compared to the working-aged group, older adults were 

Table 2  Investment score and grade

A + : 94 – 100%; A: 87 – 93% (highly successful in promoting PA); A-: 80 – 86%; B + : 74 – 79%; B: 67 – 73% (predominantly successful in promoting PA); B-: 60 – 66%; 
C + : 54 – 59%; C: 47 – 53% (moderately successful in promoting PA); C-: 40 – 46%; D + : 34 – 39%; D: 27 – 33% (less than moderately successful in promoting PA); D-: 
20 – 26%; F: under 20% (minimally successful in promoting PA); a) Policy adoption rate: percentage of policies being implemented among the available ones; b) 
Successful implementation: percentage of public participation in the implemented policies

8-investments Investment scores Average score (%) Grades

Policy availability 
(%)

Policy implementation 
(%)

Public participation 
(%)

Whole-of-school approach 73.5 11.6 26.9 37.3 D + 

Active transport 73.2 66.3 51.7 63.7 B-

Active urban design 73.8 72.3 52.1 66.1 B-

Healthcare 46.2 77.3 49 57.5 C + 

Public education/mass media 95.1 62.4 46.3 67.9 B

Sports/recreation for all 85.5 39.4 51.1 58.7 C + 

Workplace 48.1 25.9 23.7 32.6 D

Community-wide initiative 62.7 59.2 8.7 43.5 C-

Average policy score 69.8 51.8 38.7

Policy adoption rate 74.3a 55.5a

Successful implementation 74.7b
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more likely to use health care facilities (OR 1.603, p-value 
0.000) and more likely to have been exposed to public 
education/mass media (OR 1.246, p-value 0.009), but 
were less likely to utilize active transport, active urban 
design, sports/recreation for all, and workplace invest-
ments. Children and adolescents, on the other hand, 
were more likely to participate in the active urban design 
(OR 1.278, p-value 0.034), sports/recreation for all (OR 
1.557, p-value 0.000), and workplace (OR 2.727, p-value 
0.000) programs, and less likely to use health care, public 
education, and community-wide initiatives. Marital sta-
tus served as a less consistent predictor of participation 
in seven domains of investment. Being single meant that 
one was 1.8 times more likely to use the workplace facili-
ties (p-value 0.000) and 1.168 times more likely (p-value 
0.005) to participate in active urban design-related ini-
tiatives. By contrast, being a widow(er) meant that one 
was 1.293 times more likely (p-value 0.034) to use sports/
recreation for all amenities. The probability of using 
workplace facilities/program was also 1.638 times higher 
(p-value 0.001) among divorced individuals (Table 3).

Socioeconomic status was associated with the level of 
the sample population’s participation in PA investments. 
Educational attainment had a strong consistent posi-
tive association with the participation rate in the seven 
investments. Those who attained secondary or post-sec-
ondary education had a higher probability to use all the 
PA programs/investments compared to individuals who 
attained primary education or less. Likewise, occupation 
was also positively associated with participation rate in 
most of the domains. Active transport users were likely 
to be persons with various full-time occupations (except 
for students), whereas active urban design amenities 
were utilized by those who were employed in the formal- 
or informal sector, self-employed (except those working 
in agriculture), or were full-time students. Health care 
investments interestingly, was only significantly associ-
ated with formal-sector employees (OR 1.197, p-value 
0.041). Public education/mass media was more likely to 
be used by full-time students (OR 1.317, p-value 0.010), 
and less by those in the informal employment sector 
(OR 0.804, p-value 0.014). Full-time students, the self-
employed, those who worked in the formal- and informal 
sectors also had a higher likelihood of using sports/rec-
reational facilities than their unemployed counterparts. 
Being the least utilized, participation in community-wide 
initiatives was also associated with occupation. Being a 
full-time student, working in agriculture, or employed in 
the formal or informal sector meant that one had a higher 
likelihood of using community-wide initiatives (Table 3).

Unlike education and occupation, income was a less 
significant predictor of public participation across 
the seven domains. Indeed, income had no significant 

association with utilization of sports/recreation and 
community-wide initiative investments, but partially 
contributed to utilization of the other five domains. 
Compared to those with > 30,000 Thai baht income per 
month, those with no income were less likely to partici-
pate in active urban design, healthcare, and workplace 
investments. Individuals who earned < 3,500 Thai baht 
per month were less likely to use active transport, active 
urban design, healthcare, and workplace investments 
than their wealthier counterparts. The lower middle-
income group (earning 3,500–10,000 Thai baht/month) 
were 1.338 times more likely (OR 0.000) to use public 
education investments and were less likely to participate 
in healthcare and workplace programs than the highest 
earners (Table 3).

Having one or more debilitating chronic disease was 
only associated with participation in healthcare, public 
education, and the workplace. Individuals with no dis-
ease were less likely to participate in healthcare and pub-
lic education/mass media investments but were 1.275 
times more likely to use workplace facilities (OR 0.001).

Public participation was also significantly associated 
with area of residence (urban/rural, region). Living in an 
urban area was only significantly associated with partici-
pation in active urban design (OR 1.469, p-value 0.000) 
and workplace investments (OR 1.287, p-value 0.000), 
while region of residence was associated with overall 
participation across the seven domains (IV2-8). Com-
pared to those who lived in the capital region (Bangkok), 
individuals who resided in south, north, and northeast 
were more likely to participate in all seven investments, 
whereas those who lived in the central region were more 
likely to participate in only four domains (active trans-
port, active urban design, healthcare, workplace).

Discussion
Thailand has been working on health promotion policies 
for quite some time. This includes its signing of the 2010 
Toronto Charter, and through the leadership of the Thai 
Health Promotion Foundation (ThaiHealth), which is an 
agency that facilitates cooperation with partners to carry 
out its missions. One of these missions is to support 
and promote PA for Thais in order to achieve and main-
tain good health. PA has also been entered as a national 
agenda under the country’s Promotion Plan for 2018–30, 
with an interim plan for the period of 2018–20.

The results of this study found that, of 337 policies 
across the eight investment domains, 69.8% were read-
ily available, and 51.8% were implemented either at the 
local or national level, with an average of 38. 7% public 
participation rate. Public education and mass media 
received the highest grade (B) among domains. The 
grading highlighted the comparative levels of policy 
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availability, implementation and public participation, but 
also revealed gaps in between the three indices. Although 
the score for public education and mass media is remark-
ably high in terms of availability (95.1%), only 62.4% of 
policies were implemented, and less than half the sam-
ple 46.3% said they had seen information from the PA 
campaigns and practiced more health behavior follow-
ing the promotional messages. The gaps between policy 
availability with implementation and public participation 
indicate inequality of access to information on PA, and in 
the proportion of the sample who said they could apply 
various strategies to practice PA safely at home and in the 
community. As the public education delivered through 
mass media were intended for the general public, chil-
dren and adolescents were less likely to be exposed to the 
content, or less interested in following the recommenda-
tions in the messages.

‘Workplace’ received the lowest grade among the eight 
investments (score 32.6%, grade D), indicating that there 
is a lack of investment in both the formal and informal 
labor sectors in terms of policy availability, implemen-
tation, and public participation. Workplace PA has not 
been a priority in Thailand, as reflected by the low policy 
score in the implementation aspect. A previous study 
found that there were some efforts by employers to pro-
vide afterhours sports and recreational PA at the work-
place however, that was usually targeted to those workers 
whose jobs required sedentary behavior [30]. Although 
it has been acknowledged that PA may boost productiv-
ity and improves mental health outcomes [31–33], there 
has been limited investment in this area. In the absence 
of national workplace policies/programs, participation in 
the workplace PA is often constrained by the lack of an 
enabling organizational structure and policies [33, 34], 
and lack of a supportive interpersonal climate [35] to 
allow dissemination of information on the benefits of PA 
and improve motivation of the employees [36]. Studies 
have found that successful workplace PA programs have a 
business plan and rationale for interventions that gener-
ate outcomes, including increasing productivity [37–39].

In is noteworthy that the whole-of-school investment 
scored the second lowest (37.3%, grade D). Although up 
to 73.5% of PA intervention and policies on whole-of-
school were found, only 11.6% were found to be imple-
mented by schools, and only 26.9% of children and 
adolescents in schools have access to and benefit from 
the whole-of-school investment. The participation rate 
was lower among girls, older children and those who 
resided in an urban area. It should be noted, however, 
that PA of Thai children and adolescents has been very 
low for many years. The TRC on PA of children and ado-
lescents found that, on average, only 1 in 4 youth had 
sufficient MVPA in 2016–22 [40–42]. Furthermore, the 

‘whole-of-school’ as a comprehensive approach in PA 
promotion at school has not been widely implemented 
in Thailand. A pilot study adopting the whole-of-school 
approach was conducted in 2017–19 in 14 schools, and 
more than 400 students were randomly assigned into 
experimental and control groups. The results of that 
study found that students who received the intervention 
(4PC model: Active Policy, Active Program, Active Peo-
ple, Active Place, Active Classroom) demonstrated an 
increased level of PA and a higher level of happiness at 
school [12]. At the time of this report, the 4PC model is 
being scaled up to be implemented nationwide, and the 
researchers expect to observe a positive impact of the 
investment in narrowing the inequality gaps in PA partic-
ipation, particularly among girls, adolescents, and urban 
youth in the near future.

This study found that only 8.7% of community-wide 
initiative investments were utilized by the public. The low 
participation in the program indicates that the existing 
investments were unable to serve the needs and prefer-
ences of their intended beneficiaries. Ideally, community-
wide investments would involve all community members 
in the planning and implementation of the initiatives 
to ensure sustainability and produce a long-term ben-
efit for all community members [43]. Studies have found 
that community-based initiatives that are implemented 
at multiple levels and across multiple sectors are more 
effective in improving participation and health behavior 
outcomes. This approach typically includes modifying 
the environment, creating a supportive policy, engaging 
community members in all stages of development, and 
designing programs/interventions that are tailored to the 
community priorities [44–46]. However, during the desk 
review, the researchers could not identify whether the 
actual community initiatives process was in place during 
planning and implementation. The policies/investments 
are supposed to narrow the gaps of environmental and 
structural inequality [47]. However, this study found that 
the users of the investments were mostly male, young 
adults (including full-time students, and those employed 
in agriculture, or the formal/informal sectors), and those 
with secondary or post-secondary education. Females, 
children, and adolescents were less likely to participate 
because the programs did not address their priority inter-
ests. There were regional differences in community-wide 
initiatives participation. For example, residents of the 
north, south, and northeast regions had higher partici-
pation than residents of Bangkok. That finding suggests 
that participation in the community-wide initiatives was 
affected by the local government containment measures 
during the COVID-19 epidemic in Thailand, and where 
Bangkok and its surroundings were more strictly con-
trolled due to severity of the spread of infection [6].
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With an overall score of 57.5% (grade C +), investments 
in healthcare were utilized by 49% of the sample in the 
survey. The higher likelihood of utilization among older 
adults and people with an NCD is not surprising since 
this group of the population may have a higher concern 
for their health than the younger and healthy individu-
als. However, this study also found that only those who 
worked in formal sector were more likely to use health-
care facilities, whereas those in other occupations were 
not. Participation/utilization was also low among indi-
viduals with lower or medium income. It should be noted 
that Thailand passed its Social Security Act in 1990 
(which covers both public and private sector employees) 
as well as the Universal Health Coverage Scheme (UCS) 
(enacted in 2001) which covers any Thai citizen without 
health insurance from another provider [48]. The low 
utilization of healthcare investments in PA among the 
lower- and medium-income individuals (compared to the 
higher-income) and also among people who worked in 
the non-formal sector indicates that healthcare seeking 
behaviors of Thais was determined, in part, by the per-
ceived severity of the disease threat. Typically, the lower-
income groups refrain from seeking treatment unless 
they fall painfully ill. That is because they cannot afford 
to lose income from leaving work for non-emergencies 
(and since they are unlikely to be covered by paid sick 
leave). Obviously, those with higher income have more 
choices for health care since they can also go to private 
hospitals and clinics which are located in every prov-
ince of the country. On the supply side, a previous study 
found that brief interventions for PA are more likely to 
be successful and encourage prolonged adherence when 
it is provided alongside primary health care by trained 
service providers [49]. That said, the low availability of 
PA investment in healthcare is largely due to the fact the 
Thai health system usually administers PA interventions 
in public hospitals. However, given the unfavorable ratio 
of health personnel to patients, the PA investment in 
public hospitals (e.g., brief advice) is often bypassed, and 
given as part of the prescription service of the pharmacist 
when dispensing the obligatory take-home medications.

Active urban design and active transport are the most 
utilized investments in Thailand (both graded B-), fol-
lowed by sports/recreation for all (grade C +). The pat-
terns of participation and users of the three investments 
are similar, except that the effect of area of residence 
(rural/urban) was only significant in the active urban 
design investment. Females and older adults were less 
likely to use the three investments, whereas children 
and adolescents were more likely to participate in PA 
related to the active urban design and sports/recreation 
domains. Inequality in PA access has been acknowledged 
widely, and the existing PA amenities and programs 

favored the socially-advantaged groups, e.g., males and 
working-aged adults, rather than for females or older 
adults [7, 50, 51]. Differential PA participation between 
Thai males and females also suggests that there is a gen-
der and cultural construct that encourages females to be 
in a close proximity to their family home or domicile. 
The traditional gender norms of Thai females may also 
constrain them from participating in sports at their con-
venience because of the conflict between their culturally-
prescribed domestic duties and PA opportunity (e.g., 
evening exercise vs preparing dinner) [6]. Individuals 
with secondary and post-secondary education were more 
likely to participate in the three investments (than those 
with only primary education), because of the combined 
effect of knowledge and opportunity. Those with higher 
education are likely to be more informed of the benefit of 
PA, and have more opportunity and access to PA ameni-
ties in three domains [52]. The insignificance/inconsist-
ency of income in predicting PA participation in three 
domains was likely because of the reluctance of Thais in 
revealing their actual income to avoid taxation. Similar to 
community-wide initiatives, regional differences in pub-
lic participation in the three domains was also likely to be 
affected by the local government measures in containing 
COVID-19.

This study offers a simple yet comprehensive method 
to add to the body of knowledge in policy evaluation, 
particularly in relation to the 8-investments strategy 
that is recommended to boost PA. Each investment was 
assessed comprehensively, and evaluated across three dif-
ferent dimensions: Availability, extent of implementation, 
and accessibility to the public. The use of the CAPPA 
framework to score policy availability also served as one 
of the strengths of this study. The data used to evaluate 
policy implementation and public participation were 
derived from national samples of the Thai population, 
thus allowing some generalization of the findings. This 
comprehensive policy evaluation of ISPAH’s 8-invest-
ments took into account WHO’s GAPPA, and the meth-
ods should aid countries in aligning the policies and 
programs to meet the global indicator targets and goals. 
However, there are some limitations of the study. The 
evaluation of policy implementation relied on the percep-
tions of the intended beneficiaries, instead of objective 
observation of the actual programs. Another limitation 
is that data collection occurred during the COVID-19 
epidemic and, therefore, the findings do not necessarily 
represent the situation in the absence of epidemic condi-
tions. For the policy resources allocation, identical scores 
were given for both having management resources and 
having budget allocated due to limited access to budget 
documents. It should be noted however, although the 
documents may not be accessible to the public, there is 
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clear evidence that the budget is available for particu-
lar investments. Lastly, behavioral and health outcomes 
could not be determined due to the cross-sectional 
nature of the survey.

Conclusions
Workplace, whole-of-school approach, and community-
wide initiatives scored the lowest in this policy evalua-
tion, while public education and mass media ranked the 
highest. The findings suggest that future policy and pro-
grams should focus on the least accessible and least uti-
lized investments because successful investments in the 
8 domains will influence PA level of the population. This 
study showed, with a varying degree of policy availability 
and accessibility, public participation in PA investments 
is likely to be constrained by biological and socioeco-
nomic inequality. Future investments should, therefore, 
expand coverage and inclusivity. Target-specific and 
tailored programs should be designed so that they are 
appropriate to the needs and lifestyle of each group of 
the population, since that should increase accessibility 
and opportunity. Collective action for PA should be pro-
moted, extending from the policy level to frontlines to 
ensure equal access and participation of all segments of 
the population in need.
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CAPPA	� Comprehensive Analysis of Policy on Physical Activity
TRC​	� Thailand Report Card Survey
SPA	� Surveillance on Physical Activity
RoI	� Returns of Investment

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12889-​023-​16690-9.

Additional file 1: Supplementary material. Summary table for policy 
availability.

Acknowledgements
The authors gratefully acknowledged the funding support from Thai Health 
Promotion grant numbers: 64-00-0103 (SPA2021) and 64-00-0173 (TRC2021).

Authors’ contributions
N.W., D.A.W., and P.K. made equal substantial contributions to the conception, 
design, and analysis. B.C. and N.R. contributed towards the acquisition of litera-
ture. N.W., D.A.W. and P.K. performed data analysis and interpretation of data, 
and the writing of the manuscript. All authors reviewed, read, and approved 
the final version of the manuscript.

Funding
Thai Health Promotion grant numbers: 64–00-0103 (SPA2021) and 64–00-0173 
(TRC2021).

Availability of data and materials
The datasets used and/or analyses during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
All the protocols of this study have complied with the local guidelines and 
regulations. Informed consent obtained from all participants. The research 
team informed prospective participants of the purpose of the study and the 
rights of individuals to withdraw from the study at their convenience. Adult 
participants of the study indicated their consent by clicking on the agreement 
box in the LimeSurvey form whereas, for children under 17 years old, consent 
was signed by their parents or guardians. Ethical approval from the Institute 
for Population and Social Research of Mahidol University was granted to 
SPA2021 (COA. No. 2021/05–114), and TRC2021 (COA. No. 2021/05–115).

Consent for publication
Not applicable; this manuscript does not contain data from any individual 
person.

Competing interests
The authors declare no competing interests.

Author details
1 Thailand Physical Activity Knowledge Development Centre (TPAK), Salaya, 
Phutthamonthon, Nakhon Pathom 73170, Thailand. 2 Institute for Population 
and Social Research, Mahidol University, Salaya, Phutthamonthon, Nakhon 
Pathom 73170, Thailand. 3 Thai Health Promotion Foundation, Thung Maha 
Mek, Sathorn, Bangkok 10120, Thailand. 

Received: 19 April 2023   Accepted: 4 September 2023

References
	1.	 Guthold R, Stevens GA, Riley LM, Bull FC. Worldwide trends in insufficient 

physical activity from 2001 to 2016: a pooled analysis of 358 popula-
tion-based surveys with 1.9 million participants. Lancet Glob Health. 
2018;6(10):e1077–86.

	2.	 Guthold R, Stevens GA, Riley LM, Bull FC. Global trends in insufficient 
physical activity among adolescents: a pooled analysis of 298 population-
based surveys with 1· 6 million participants. The Lancet Child Adolescent 
Health. 2020;4(1):23–35.

	3.	 Bu F, Bone JK, Mitchell JJ, Steptoe A, Fancourt D. Longitudinal changes in 
physical activity during and after the first national lockdown due to the 
COVID-19 pandemic in England. Sci Rep. 2021;11(1):17723.

	4.	 Elven M, Kerstis B, Stier J, Hellstrom C, von Heideken Wagert P, Dahlen M, 
Lindberg D. Changes in physical activity and sedentary behavior before 
and during the COVID-19 pandemic: a Swedish population study. Int J 
Environ Res Public Health. 2022;19(5):2558.

	5.	 Ganzar LA, Salvo D, Burford K, Zhang Y, Kohl HW 3rd, Hoelscher DM. 
Longitudinal changes in objectively-measured physical activity and 
sedentary time among school-age children in Central Texas, US during 
the COVID-19 pandemic. Int J Behav Nutr Phys Act. 2022;19(1):56.

	6.	 Katewongsa P, Widyastari DA, Saonuam P, Haematulin N, Wongsingha N. 
The effects of the COVID-19 pandemic on the physical activity of the Thai 
population: evidence from Thailand’s surveillance on physical activity 
2020. J Sport Health Sci. 2021;10(3):341–8.

	7.	 Widyastari DA, Khanawapee A, Charoenrom W, Saonuam P, Katewongsa P. 
Refining index to measure physical activity inequality: which group of the 
population is the most vulnerable? Int J Equity Health. 2022;21(1):1–16.

https://doi.org/10.1186/s12889-023-16690-9
https://doi.org/10.1186/s12889-023-16690-9


Page 15 of 16Wongsingha et al. BMC Public Health         (2023) 23:1775 	

	8.	 Katzmarzyk PT, Friedenreich C, Shiroma EJ, Lee IM. Physical inactivity and 
non-communicable disease burden in low-income, middle-income and 
high-income countries. Br J Sports Med. 2022;56(2):101–6.

	9.	 Ding D, Lawson KD, Kolbe-Alexander TL, Finkelstein EA, Katzmarzyk PT, 
van Mechelen W, Pratt M. Lancet physical activity series 2 executive C: 
the economic burden of physical inactivity: a global analysis of major 
non-communicable diseases. Lancet. 2016;388(10051):1311–24.

	10.	 Milton K, Cavill N, Chalkley A, Foster C, Gomersall S, Hagstromer M, 
Kelly P, Kolbe-Alexander T, Mair J, McLaughlin M. Eight investments 
that work for physical activity. J Phys Act Health. 2021;18(6):625–30.

	11.	 WHO: Global action plan on physical activity 2018–2030: more active 
people for a healthier world: World Health Organization; 2019.

	12.	 Katewongsa P, Choolers P, Saonuam P, Widyastari DA. Effectiveness of a 
Whole-of-School Approach in Promoting Physical Activity for Children: 
Evidence From Cohort Study in Primary Schools in Thailand. J Teaching 
Phys Educ. 2022;1(aop):1–10.

	13.	 McMullen JM, Ní Chróinín D, Iannucci C. What happened next? Explor-
ing the sustainability of a whole-of-school physical activity initiative. 
Int J Health Promot Educ. 2021;59(5):297–306.

	14.	 Colabianchi N, Griffin JL, Slater SJ, O’Malley PM, Johnston LD. The 
whole-of-school approach to physical activity: findings from a national 
sample of US secondary students. Am J Prev Med. 2015;49(3):387–94.

	15.	 Mueller N, Rojas-Rueda D, Khreis H, Cirach M, Andres D, Ballester J, Bar-
toll X, Daher C, Deluca A, Echave C, et al. Changing the urban design of 
cities for health: the superblock model. Environ Int. 2020;134:105132.

	16.	 Wang H, Dai X, Wu J, Wu X, Nie X. Influence of urban green open 
space on residents’ physical activity in China. BMC Public Health. 
2019;19(1):1093.

	17.	 Brown V, Barr A, Scheurer J, Magnus A, Zapata-Diomedi B, Bentley R. 
Better transport accessibility, better health: a health economic impact 
assessment study for Melbourne, Australia. Int J Behav Nutr Phys Act. 
2019;16(1):89.

	18.	 Dinu M, Pagliai G, Macchi C, Sofi F. Active commuting and multiple 
health outcomes: a systematic review and meta-analysis. Sports Med. 
2019;49(3):437–52.

	19.	 Mizdrak A, Telfer K, Direito A, Cobiac LJ, Blakely T, Cleghorn CL, Wilson 
N. Health gain, cost impacts, and cost-effectiveness of a mass media 
campaign to promote smartphone apps for physical activity: modeling 
study. JMIR Mhealth Uhealth. 2020;8(6):e18014.

	20.	 Hagberg LA, Lindholm L. Cost-effectiveness of healthcare-based 
interventions aimed at improving physical activity. Scandinavian J Pub 
Health. 2006;34(6):641–53.

	21.	 Roux L, Pratt M, Tengs TO, Yore MM, Yanagawa TL, Van Den Bos J, 
Rutt C, Brownson RC, Powell KE, Heath G, et al. Cost effectiveness of 
community-based physical activity interventions. Am J Prev Med. 
2008;35(6):578–88.

	22.	 Frew EJ, Bhatti M, Win K, Sitch A, Lyon A, Pallan M, Adab P. Cost-effec-
tiveness of a community-based physical activity programme for adults 
(Be Active) in the UK: an economic analysis within a natural experi-
ment. Br J Sports Med. 2014;48(3):207–12.

	23.	 Bauman A, Smith BJ, Maibach EW, Reger-Nash B. Evaluation of 
mass media campaigns for physical activity. Eval Program Plann. 
2006;29(3):312–22.

	24.	 Allison KR, Vu-Nguyen K, Ng B, Schoueri-Mychasiw N, Dwyer JJ, Manson 
H, Hobin E, Manske S, Robertson J. Evaluation of Daily Physical Activity 
(DPA) policy implementation in Ontario: surveys of elementary school 
administrators and teachers. BMC Public Health. 2016;16(1):1–16.

	25.	 Holt E, Bartee T, Heelan K. Evaluation of a policy to integrate physical 
activity into the school day. J Phys Act Health. 2013;10(4):480–7.

	26.	 Klepac Pogrmilovic B, O’Sullivan G, Milton K, Biddle SJH, Bauman A, 
Bellew W, Cavill N, Kahlmeier S, Kelly MP, Mutrie N, et al. The develop-
ment of the Comprehensive Analysis of Policy on Physical Activity 
(CAPPA) framework. Int J Behav Nutr Phys Act. 2019;16(1):60.

	27.	 ISPAH: Eight Investments that Work for Physical Activity: ISPAH.org; 
2021.

	28.	 Aubert S, Barnes JD, Abdeta C, Abi Nader P, Adeniyi AF, Aguilar-Farias N, 
Tenesaca DSA, Bhawra J, Brazo-Sayavera J, Cardon G. Global matrix 3.0 
physical activity report card grades for children and youth: results and 
analysis from 49 countries. J Phys Activity Health. 2018;15(s2):S251–73.

	29.	 Eliason SR: Maximum likelihood estimation: Logic and practice: Sage; 
1993.

	30.	 Yousomboon C, Choolert P, Pensirinapa N, Katewongsa P. The same but 
different: Workplace, occupational style, and physical activity of Thai 
urban worker. J Sci Med Sport. 2014;18:e156.

	31.	 Grimani A, Aboagye E, Kwak L. The effectiveness of workplace nutrition 
and physical activity interventions in improving productivity, work 
performance and workability: a systematic review. BMC Public Health. 
2019;19(1):1676.

	32.	 Lock M, Post D, Dollman J, Parfitt G. Efficacy of theory-informed work-
place physical activity interventions: a systematic literature review with 
meta-analyses. Health Psychol Rev. 2021;15(4):483–507.

	33.	 Hallam KT, Peeters A, Gupta A, Bilsborough S. Moving minds: Mental 
health and wellbeing benefits of a 50-day workplace physical activity 
program. Curr Psychol. 2022:1–12.

	34.	 Stiehl E, Bales SL, Jenkins KR, Sherman BW. Unique barriers to work-
place health promotion programs by wage category: a qualitative 
assessment of secondary data. Am J Health Promot. 2022;36(5):843–52.

	35.	 Kaveh MH, Layeghiasl M, Nazari M, Ghahremani L, Karimi M. What 
are the determinants of a workplace health promotion? Application 
of a social marketing model in identifying determinants of physical 
activity in the workplace (a Qualitative Study). Front Public Health. 
2021;8:614631.

	36.	 Landais LL, Jelsma JGM, Dotinga IR, Timmermans DRM, Verhagen 
E, Damman OC. Office workers’ perspectives on physical activity 
and sedentary behaviour: a qualitative study. BMC Public Health. 
2022;22(1):621.

	37.	 Pronk NP. Implementing movement at the workplace: approaches to 
increase physical activity and reduce sedentary behavior in the context 
of work. Prog Cardiovasc Dis. 2021;64:17–21.

	38.	 Grimani A, Aboagye E, Kwak L. The effectiveness of workplace nutrition 
and physical activity interventions in improving productivity, work 
performance and workability: a systematic review. BMC Public Health. 
2019;19(1):1–12.

	39.	 Holtermann A, Straker L, Lee IM, Stamatakis E, van der Beek AJ. Work-
place physical activity promotion: why so many failures and few suc-
cesses? The need for new thinking. Br J Sports Med. 2021;55(12):650–1.

	40.	 Amornsriwatanakul A, Nakornkhet K, Katewongsa P, Choosakul C, 
Kaewmanee T, Konharn K, Purakom A, Santiworakul A, Sitilertpisan P, 
Sriramatr S, et al. Results From Thailand’s 2016 report card on physical 
activity for children and youth. J Phys Act Health. 2016;13(11 Suppl 
2):S291–8.

	41.	 Katewongsa P, Pongpradit K, Widyastari DA. Physical activity level of 
Thai children and youth: Evidence from Thailand’s 2018 report card on 
physical activity for children and youth. J Exerc Sci Fit. 2021;19(2):71–4.

	42.	 Widyastari DA, Saonuam P, Pongpradit K, Wongsingha N, Choolers P, 
Kesaro S, Thangchan W, Pongpaopattanakul P, Phankasem K, Musor ME, 
et al. Results from the Thailand 2022 report card on physical activity for 
children and youth. J Exerc Sci Fit. 2022;20(4):276–82.

	43.	 Baker PR, Francis DP, Soares J, Weightman AL, Foster C. Community 
wide interventions for increasing physical activity. Cochrane Database 
Syst Rev. 2015;1(1):CD008366.

	44.	 Canterbury M, Hedlund S. The potential of community-wide initia-
tives in the prevention of childhood obesity. Diabetes Spectrum. 
2013;26(3):165–70.

	45.	 Salvo G, Lashewicz BM, Doyle-Baker PK, McCormack GR. Neighbour-
hood built environment influences on physical activity among adults: 
a systematized review of qualitative evidence. Int J Environ Res Public 
Health. 2018;15(5):897.

	46.	 Koorts H, Eakin E, Estabrooks P, Timperio A, Salmon J, Bauman A. Imple-
mentation and scale up of population physical activity interventions 
for clinical and community settings: the PRACTIS guide. Int J Behav 
Nutr Phys Act. 2018;15(1):51.

	47.	 Heath GW, Parra DC, Sarmiento OL, Andersen LB, Owen N, Goenka 
S, Montes F, Brownson RC. Lancet physical activity series working g: 
evidence-based intervention in physical activity: lessons from around 
the world. Lancet. 2012;380(9838):272–81.

	48.	 Tangcharoensathien V, Witthayapipopsakul W, Panichkriangkrai W, 
Patcharanarumol W, Mills A. Health systems development in Thailand: a 
solid platform for successful implementation of universal health cover-
age. Lancet. 2018;391(10126):1205–23.



Page 16 of 16Wongsingha et al. BMC Public Health         (2023) 23:1775 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	49.	 Lion A, Vuillemin A, Thornton JS, Theisen D, Stranges S, Ward M. Physi-
cal activity promotion in primary care: a Utopian quest? Health Promot 
Int. 2019;34(4):877–86.

	50.	 Smith M, Hosking J, Woodward A, Witten K, MacMillan A, Field A, Baas P, 
Mackie H. Systematic literature review of built environment effects on 
physical activity and active transport - an update and new findings on 
health equity. Int J Behav Nutr Phys Act. 2017;14(1):158.

	51.	 Goel R, Oyebode O, Foley L, Tatah L, Millett C, Woodcock J. Gender dif-
ferences in active travel in major cities across the world. Transportation 
(Amst). 2023;50(2):733–49.

	52.	 Mitáš J, Cerin E, Reis RS, Conway TL, Cain KL, Adams MA, Schofield G, 
Sarmiento OL, Christiansen LB, Davey R. Do associations of sex, age and 
education with transport and leisure-time physical activity differ across 
17 cities in 12 countries? Int J Behav Nutr Phys Act. 2019;16(1):1–12.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Assessing physical activity promotion in different settings and how its associated with public participation during COVID-19 epidemic: evidence from national policy evaluation
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Policy availability
	Policy implementation
	Public participation in PA programs
	Covariates
	Grading assignments
	Data analysis

	Results
	Overall investment score and grades
	Differentials in PA participation across the 8-investment domains

	Discussion
	Conclusions
	Anchor 20
	Acknowledgements
	References


