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Vision
The Journal of Health Systems Research is aimed at being one of leading health systems research
journals in ASEAN.

Aim & Scope

Journal of Health Systems Research is an academic published tool for supporting and enhanc-
ing the potential abilities in generating new bodies of knowledge from health systems researches

which will be useful for policy makers, researchers, academics and health practitioners in all levels.

Disclaimer

Facts and opinions in articles published in Journal of Health Systems Research express solely
the personal statements of respective authors and do not necessarily reflect the views or opin-
ions of the editors or its publisher. The editors reserve the right to edit or rewrite, correct, and
publish only the articles that meet our standard criteria. The entire contents published in the

Journal have been fully protected by copyrights.

Main conditions for submission

The Journal of Health Systems Research welcomes research articles and academic articles in both
Thai and English that meet the following conditions:

+ The articles must be original and must not be published nor submitted for publication
elsewhere (please attach the Declare Form with your submission. Download the form
in MS Words format at http://ejournal.hsri.or.th/ and click For authors (declare form)

+ The articles must contain proper title, abstract, name of author (s) and affiliation
(specify only one) in both Thai and English

+ References must be in English (for Thai references, please translate into English and
add “(in Thai)” at the end of the item)

* In case of more than 1 author, please provide details of corresponding author in the

Declare Form

If the submitted article fails to comply with the above conditions, the editorial staff reserves the right
to immediately reject it. Please download JHSR Submission Guideline at http://ejournal.hsri.or.th and

click For authors.
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Abstract

Thailand has “the National List of Essential Medicines (NLEM)” as an important tool of the drug
system. It is a referenced pharmaceutical benefit package of the public health insurance systems of

accessing to essential medicines. This retrospective review aimed to review access to high-cost essential

medicines through a drug selection process of subcategory E (2) during 2007-2019, to analyze the devel-

opments of drug selection process including stakeholders, and to provide suggestions to stakeholders

further developments of the NLEM process. The results found that the subcategory E (2) process enhanced

access to high-cost essential medicines through the drug selection process developed and designed

specifically for subcategory E (2). The guideline for regulating drug use and the process of determining

the affordability and the budget capacity were included to subcategory E (2) selection process. Despite

stricter control in drug use and reimbursement of subcategory E (2) compared to other subcategories,

many challenges were found. Drug items and indications listed under the subcategory E (2) have been

increased with an annual increase of budget. However, the monitoring and evaluation (M&E) of drug use

in subcategory E (2) were lacking. Therefore, it is important to suggest development of the national M&E

system to be beneficial for policy decision making of access to high-cost essential medicines through the

drug selection process of the NLEM.

Keywords: national list of essential medicine, drug selection process, subcategory E (2)
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Abstract

Monitoring and evaluation (M&E) is one of crucial functions in the national drug policy. Performance
indicators ensure that priority actions are successfully implemented and produce desirable outcomes.
Performance indicators should have clarity, usefulness, measurability, reliability, and validity as well as
gain acceptance by key stakeholders. It is observed that international M&E frameworks and those existed
in Thailand applied common concepts and gave priority to similar components of drug systems. In Thai-
land, the Thai Drug Watch has once developed 7-dimension drug systems indicators, namely governance,
self-reliance, safety, equity, drug quality, accessibility and affordability, and rational use, and analyzed
the situation in 2009. Nonetheless, they have not been routinely monitored ever since. Hence, definitive
and widely agreed indicators are still lacking apart from the Sustainable Development Goal indicator 3.b,
which supports the research and development of vaccines and medicines for the communicable and
non-communicable diseases that primarily affect developing countries and provides access to affordable
essential medicines and vaccines for all. SDG 3.b.3 monitors the proportion of health facilities that have
a core set of relevant essential medicines available and affordable on a sustainable basis. The indicators
developed and prioritized by the World Health Organization have potentials to be adapted to the
Thailand drug system contexts. The National Drug Policy group of the Food and Drug Administration has
institutional responsibility to develop and monitor the drug system performance; for which information

systems play an important supporting role.

Keywords: drug systems, performance indicators, monitoring & evaluation
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Abstract

The National Health Security Act 2002 provides health coverage to only “Thai citizens”. The new
universal coverage scheme (UCS) in 2002 deprived people with citizenship problem (mainly stateless
minority around 700,000) of the previous coverage under the low income card scheme. In the past five
years, many attempts from stakeholders were carried out to solve this issue. Eventually, the people with
citizenship problem scheme (PCPS) was approved by the cabinet in 2010 to provide essential health care
for people with citizenship problems. The aim of this study was to compare differences in management
of and benefit packages between the PCPS and the UCS in 2020. We applied a descriptive study to review
and analyze related documents as of 1% January 2020. Results indicated that more than 600,000 children
and students of stateless minorities withheld by the cabinet resolution since 2016 were waiting for the
approval of identity to get health benefit. The budget for PCPS did not cover 7 additional items as the
UCS’s budget, including the no-fault compensation to the users and providers of health care. Only three
public hospitals provided health care to the PCPS beneficiaries in Bangkok. In addition, there were 33
different benefits between the PCPS and the UCS. The UCS covered 21 more health interventions and
services than the PCPS. The similar 12 benefit items had different management. Three items in the health
benefit package had different reimbursement rates. The UCS had 9 special management programs more
than the PCPS. Moreover, the PCPS reimbursed 227 items of equipment and prosthesis while the UCS
reimbursed 316. The policy recommendations include increasing the budget for specific service gaps and
items of reimbursable prosthesis and no-fault compensation in health care, increasing provider networks
in Bangkok, and improving management capacity. Further studies on access, efficiency and quality of care
of the PCPS were recommended.

Keywords: benefit package, management, universal coverage scheme, people with citizenship
problem
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Does Exclusive Breastfeeding Increase Risk of Anemia During the First 6 Months
of Life?
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: Department of Pediatrics, Nakornping Hospital, Chiang Mai
T Pharmacoepidemiology and Statistics Research Center (PESRC), Faculty of Pharmacy, Chiang Mai University
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Abstract

Background: The World Health Organization recommends exclusively breastfeeding (EBF) for the
first 6 months of life. However, infants undergo WHO EBF for 6 months may have an increased risk of
anemia. Evidences regarding anemia associated with EBF are limited in the Northern part of Thailand.
Objective: To investigate the incidence of anemia at 6 months of age among EBF infants and non-EBF
infants, and risk factors of anemia at 6 months of age. Materials and Methods: The retrospective cohort
study was conducted in term-healthy infants at a well-baby clinic, Nakornping Hospital in 2019. Mothers
answered a questionnaire regarding history of breastfeeding. Hematocrit (Hct) level of infants was retro-
spectively recorded at birth and 6 months of age. Infants with Hct less than 40% at birth were excluded.
Anemia was defined as Hct less than 33%. Data were analyzed comparing Hct between 2 groups of infants:
the EBF in the first 6 months of age and the non-EBF. Multivariable linear regression and exponential risk
regression were performed to investigate an effect of EBF. Results: Of 259 infants, 137 cases (52.9%) were
male, the overall incidence of anemia was 61 cases (23.6%). Prevalence of 6-month EBF infants was
45.9%. Incidence of anemia in the EBF and non-EBF infants was 24.4 and 22.9%, respectively. When
compared to the non-EBF group, no statistically significant differences were revealed, adjusted RR
0.98(0.61-1.58), p = 0.934. The mean of Hct in EBF and non-EBF infants were 34.18+3.23 and 34.57+3.38,
respectively. There was no statistically significant between mean of Hct of the two groups with adjusted
beta coefficient equals to -0.21(-1.09, 0.66), p = 0.631. Factors predicted anemia in infants at 6 months
of age included maternal age <20 years (adj. OR 3.88, 95%Cl 2.68-5.60), >35 years (adj. OR 2.26, 95%Cl
1.44-3.53), mothers with HbE positive (adj. OR 3.01, 95%Cl 1.62-5.60). Conclusion: Overall incidence of
anemia in infants at 6 months of age was 23.6% classified as a moderate public health problem that
urgent investigation is needed. There was no statistical significance between incidence of anemia in the
EBF and non-EBF infants. EBF for the first 6 months of life does not increase the risk of anemia in healthy
infants compared with non-EBF.

Keywords: anemia, exclusive breastfeeding, infants
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Infants
(n=300)

- No Hct at 6 month
| | (n=35)
- Hct at birth <40%
(n=6)

Infants met inclusion
criteria (n=259)

Non-EBF EBF
(n=140, 54.1%) (n=119, 45.9%)

Anemia
(n=32, 22.9%)

Anemia
(n=29, 24.4%)

Figure 1. Study flow

EBF = exclusive breastfeeding
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(Table 1)

wagtiloiSsuifisunnglafingns sewing 2 nau
wuithdfinuuansseeaditedfynieda wazile
Wsuidisunnzladinandaslfinausiqasinigu-lanin
fnidesay 30 wuiilifinnuuandasening 2 nau
iy Fawansluansisil 2 (Table 2)

Haderdesiinuinfinnuduiusnisadftunng
laiinslunisneny 6 e Ao 818115A7 WAz HbE
Tugnsan Inenudnunsmienetiesndt 20 Y vseuinniy

Table 1. Maternal and infant characteristics, classified by breastfeeding in 6 months (n=259)

Characteristics EBF in 6 months p-value
No (n=140) Yes (n=119)
Maternal age (yrs) 0.238
<20 11 (7.9) 4 (3.4)
20-35 110 (78.7) 85 (84.1)
> 35 19 (13.6) 12 (11.9)
Mean + SD 27.71 + 6.55 27.80 + 5.45 0.910
Nationality 0.082
Thai 89 (63.6) 8 (74.0)
Others 51 (36.4) 1 (26.0)
Body mass index (BMI) (kg/m?) 0.880
Low (=18.0) 9 (6.4) 6 (5.0)
Normal (18.1-22.9) 7(47.9) 0 (50.4)
High (= 23.0) 64 (45.7) 53 (44.5)
Mean + SD 23.3+4.5 23.3+4.5 0.954
Mother’s education 0.070
Less than high school 81 (57.9) 53 (44.5)
High school 25(17.9) 21 (17.6)
Bachelor 33 (23.5) 44 (37.0)
Higher than bachelor 1(0.7) 1(1.9)
Mother’s occupation 0.148
House-wife 64 (45.7) 56 (47.1)
Government 5(3.6) 7(5.9)
Private company 10(7.1) 16 (13.4)
Student 6 (4.3) 1(0.8)
Others 55 (39.3) 9 (32.8)
Monthly income (baht) median (IQR) 15,500 (10,000) 15,000 (15,000) 0.685
(min — max) (7,000-200,000) (7,000-100,000)
Marital status 0.234
Married 132 (94.3) 116 (97.5)
Others 8 (5.7) 3(2.5)
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Table 1. Maternal and infant characteristics, classified by breastfeeding in 6 months (n=259) (Cont.)

Characteristics EBF in 6 months p-value
No (n=140) Yes (n=119)
Thalassemia screening in mother

1 Hct (%) 37.56 + 3.67 38.25 + 3.47 0.154

2 MCV (fL) 86.30 + 8.55 86.20 + 7.66 0.929
< 80.0 13 (13.4) 24 (20.2) 0.208
= 80.0 84 (86.6) 95 (79.8)

3 RDW (%) 14.60 + 1.63 14.69 + 1.48 0.670
<15.0 83 (69.8) 67 (69.1) 1.000
=150 36 (30.2) 30 (30.9)

4 HbE 0 (2) (0-2) 2 (2) (0-3) 0.062
Negative 64 (53.8) 40 (41.2) 0.125
Positive 3(2.5) 6 (6.2)
no report 52 (43.7) 51 (52.6)

Mother’s disease 0.220

No 129 (92.1) 104 (87.4)

Yes 11 (7.9) 15 (12.6)

GA at first ANC Median (IQR)
(min - max) 12 (9.5) (0-36) 13 (9) (0-33) 0.631
Number of ANC visits 1.000

<5 30 (21.4) 25 (21.0)

=5 110 (78.6) 94 (79.0)

Mean + SD 6.6 + 2.82 6.69 + 2.92 0.803
Mode of delivery 0.792

Vaginal 91 (65.0) 80 (67.2)

Cesarean section 49 (35.0) 39 (32.8)

Infant’s sex 0.532

Male 77 (55.0) 60 (42.6)

Female 63 (45.0) 59 (49.6)

Birth weight (g) 3,088.2 + 363.0 3,136.4 + 357.5 0.212
Hct at birth (%) 524 + 6.2 530+ 59 0.421
Body weight at 6 months (kg) 76+ 1.0 8.1+6.7 0.416
Height at 6 months (cm) 66.03 + 4.24 65.92 + 3.17 0.832
Hct at 6 months (%) 34.6 + 3.4 34.2 + 3.2 0.351
Hct level (%) 0.883

Anemia Hct < 33.0 32(22.9) 29 (24.4)

Non-anemia Hct = 33.0 108 (77.1) 90 (75.6)

Hct level (%) 0.247

Anemia Hct < 34.0 48 (34.3) 50 (42.0)

Non-anemia Hct = 34.0 92 (65.7) 69 (58.0)

mother’s disease = underlying disease of mother
ANC = antenatal care; EBF = exclusive breastfeeding; GA = gravida; Hb = hemoglobin; Hct = hematocrit; MCV = mean corpuscular
volume; RDW = red cell distribution width
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Table 2. Effects of EBF level to average and proportion of Hct at 6 months of age

Average of Hct at 6 months* Crude Beta Adjusted Beta p-value
coefficient (95%Cl) coefficient** (95%Cl)
EBF at 6 months -0.38 (-1.20,0.43) -0.21 (-1.09, 0.66) 0.631
Proportion of Hct at 6 months* Crude Risk ratio Adjusted Risk ratio p-value
(95%CI) (95%CI)

Cut-off point < 33.0

EBF at 6 months 1.07 (0.69-1.65) 0.98 (0.61-1.58) 0.934
Cut-off point < 34.0

EBF at 6 months 1.22 (0.90-1.67) 1.16 (0.82-1.62) 0.407

* non EBF was reference group, ** adjusted influence of MCV at baseline
EBF=exclusive breastfeeding; Hct=hematocrit; MCV = mean corpuscular volume

Table 3. Prognostic factors associated with anemia (Hct < 33%) at 6 months of age

Factors Adjusted RR (95%Cl) p-value
Maternal age (yrs)

<20 3.88 (2.68-5.60) < 0.001**

20-35 1.00

> 35 2.26 (1.44-3.53) < 0.001**
Number of ANC visits

<5 1.00

=5 1.74 (0.97-3.10) 0.059
MCV

< 80.0 0.99 (0.58-1.70) 0.979

= 80.0 1.00
HbE

Negative 1.00

Positive 3.01 (1.62-5.60) < 0.001**

No report 1.63 (1.08-2.46) 0.019**
EBF

No 1.00

Yes 1.02 (0.66-1.56) 0.933

area under receiver operating characteristic (ROC) curve = 0.648

ANC=antenatal care; EBF=exclusive breastfeeding; Hb=hemoglobin; MCV = mean corpuscular volume; RR=risk ratio

35 U danudgannisnaziiniiglaineauinnii HbE 1Wuau IaeAnuatunsalun1syinueuaaswuy
W13A1918 20-35 Vodnalltloddgveada wazansnn  Tusnsnad 3 laanunlalas ROC Sovaz 64.8 fanand
Afina HbE Wuuindenudssinisnaziniglaia  Tun1s99 3 (Table 3)
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Abstract

During the COVID-19 pandemic, infants and young children living in poor income families suffered
from food shortage, especially non-breastfed children. The government, civil societies and various orga-
nizations have raised funding and projects calling for the donation of breast-milk substitutes (BMS) in
order to support the affected infants and young children. This article reviewed documents from literature
and news from the Thai media to explore; (1) the situation of infant and young child food shortage in
Thailand, (2) the guidelines on infant and young child feeding during COVID-19 pandemic, focusing on
breastfeeding and formula feeding, (3) the responses from government, and (4) civil society’s contribution
to solve the problem of food shortage. The literature review indicated that breastfeeding was recom-
mended to all infants and children of COVID-19 positive mothers requiring precautious interventions.
For non-breastfed children from income deficit families, the donation of BMS was urgently needed,
however, the government should plan for long term management on infant and young child feeding
support. This article recommended that relevant stakeholders should closely follow the guidelines for
breastfeeding among COVID-19 positive mothers, draw the lesson learnt from the phenomena of BMS
donation in order to make a better future plan for infant and young child feeding support, and advocate
the promotion, support, and protection of breastfeeding practices in Thailand.

Keywords: infant and young child feeding, breastfeeding, Infant formula, COVID-19, emergency
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Abstract

This qualitative study aimed to explore the implementation and key success factors of intermediate
care on patients with stroke, traumatic brain injury, and spinal cord injury according to the Ministry of
Public Health’s policy. Seventeen hospitals providing intermediate care to older adults were multi-stage
purposively sampled from the MOPH’s provider sampling frame of 897 hospitals covering 4 regions from
the north, northeast, central and the south. Key participants comprised 30 executives at the ministry and
provinces and 236 intermediate care providers of 17 hospitals. Data were collected by using in-depth
interview, group discussion, field study, and were analyzed by content analysis. The findings revealed

that:

1. Seventeen hospitals in 8 provinces were categorized based on service activities into 3 groups: 1)
the intensive intermediate care provision (6 hospitals), 2) the moderate intermediate care provision (6
hospitals), and 3) the moderate intermediate care with limited evidence on provision (5 hospitals). Con-
straints were lack of staff’s understanding on policy and practice, specialist staff inadequacy, non-sup-
portive reimbursement system, lack of logistics (budget, space, equipment, medicine and consumable),
and inefficient referral and information system, and others. Key success factors of intermediate care were
listed: 1) executives with visions, plan, clearly set goal and constant result monitoring, 2) service provid-
er commitment with good teamwork, and 3) service system preparedness, and effective multidisciplinary
network.

2. Policy recommendations include clear policy communications cascading with localized
flexibility, seamless system integration with adequate health workforce fit with intermediate care
demands (which should extend to cover more health problems), high-performance information platform
facilitating referral of data among providers and payers, and appropriate and comprehensive payment
systems.

Keywords: intermediate care, stroke, traumatic brain injury, spinal cord injury,
policy implementation
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Abstract

Dental caries prevalence was approximately 50% among school-aged children. The permanent
molars had a greater risk of caries than other permanent teeth. The effective measure to prevent caries
on pit and fissure was dental sealant. The objective of this study was to investigate the effectiveness of
three proactive sealant service deliveries implemented in Hat Yai Dental Health Service Network. This
study was a cross-sectional study. The samples consisted of 342 grade 1 students who received the
sealant on 2017 academic year recruited by multistage sampling. The methods were dental examination
for sealant retention and caries on the sealed surfaces and questionnaire survey asking tooth brushing
and eating behaviors. Data were analyzed by using descriptive statistics and logistic regression. The result
showed a 10.1% complete sealant retention rate and a 7.3% caries on seal surfaces after one year. There
was no association between type of service delivery and the sealant retention but the association with
caries on sealed surfaces was found. The probability of getting caries among children who received
dental sealant at sub-district health promoting hospital were 3.7 times (95% Cl 1.9-7.3) compared with
hospital clinic and 2.6 times (95% Cl 1.4-4.8) compared with mobile dental clinic. Overall, the effective-
ness of the sealant in this study was very low. All three proactive service deliveries had to be improved
to provide the good quality of dental sealant services.

Keywords: dental sealant, service delivery, sub-district health promoting hospital, mobile dental
clinic
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Table 1 Children characteristics and effectiveness of sealant program (n=342)

Variables n (%)

Children characteristics (n=342 cases)
Gender of student

Male 162 (47.4)

Female 180 (52.6)
Relationship with caretaker

Parent 291 (85.1)

Others 51(14.9)
Religion of caretaker

Buddhism 245 (71.6)

Others 97 (28.4)
Education level of caretaker

Secondary/high school and lower 207 (60.5)

Higher than secondary/high school 135 (39.5)
Occupation of caretaker

Government official 29 (8.5)

Self-employed/merchant/farmers 120 (35.1)

Employee 144 (42.1)

Not employed 49 (14.3)
Family income per month

< 10,000 THB 129 (37.7)

= 10,000 THB 213 (62.3)
Health security scheme

Universal coverage 278 (81.3)

Others 64 (18.7)
Frequency of brushing

Someday/everyday 1 time 113 (33.0)

Everyday = 2 times 229 (67.0)
Use of fluoride toothpaste (n=336)*

Yes 267 (79.5)

No 69 (20.5)
Snacks frequency in week

Not everyday 201 (58.8)

Everyday 141 (41.2)
Met dentist in last semester (n=318 cases)’

Yes 175 (55.0)

No 143 (45.0)
dmft® (prevalence) 291 (85.1)
dmft* (mean + SD) 5.0+ 3.4
DMFT’® (prevalence) 108 (31.6)
DMFT® (mean + SD) 0.56 + 0.97

Effectiveness of sealant program (n=1,055 teeth)
Sealant retention

Full retention 107 (10.1)

Partial loss/fully loss retention 948 (89.9)
Caries on sealed tooth surfaces

Yes 77 (7.3)

No 978 (92.7)

*98.3%, ' 93.0% of samples, ¥ caries experience (decay, missing, filled teeth) in deciduous teeth, S caries experience in permanent teeth
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Table 2 Sealant retention rates stratified by independent variables (n=1,055 teeth)

Sealant retention (%)

Variables
Full retention

Setting of service

School-based 44 (12.0)

Health promoting hospital 28 (8.1)

Hospital 35(10.2)
Frequency of brushing

Someday/everyday 1 time 32 (8.8)

Everyday = 2 times 75 (10.9)
Tooth position

Upper 50 (9.0)

Lower 57 (11.4)
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Table 3 Caries on sealed tooth surfaces stratified independent variables (n=1,055 teeth)

Variables

Setting of service
School-based
Health promoting hospital
Hospital

Relationship with caretaker
Parent
Other

Religion of caretaker
Buddhism
Others

Education level of caretaker
Secondary/high school and lower
Higher than secondary/high school

Occupation of caretaker
Government official
Self-employed/merchant/farmers
Employee
Not employed

Family income per month
< 10,000 THB
= 10,000 THB

Health security scheme
Universal coverage
Others

Frequency of brushing
Someday/everyday 1 time
Everyday = 2 times

Fluoride toothpaste (n=1,037)*
Yes
No

Snacks frequency in week
Not everyday
Everyday

Meet dentist in last semester (n=989)°

Yes
No
Tooth position

Upper
Lower

Decay, missing, filled teeth (dmft), deciduous

Caries on sealed surface (%)

no

347 (94.6)
302 (87.3)
329 (96.2)

825 (92.1)
153 (96.2)

699 (92.7)
279 (92.7)

585(91.4)
393 (94.7)

84 (89.4)
331(93.0)
432 (93.7)
131 (91.0)

364 (91.2)
614 (93.6)

789 (92.1)
189 (95.5)

334 (91.5)
644 (93.3)

764 (92.2)
196 (94.2)

579 (94.9)
399 (89.7)

437 (94.6)
481 (91.3)

529 (95.3)
449 (89.8)
4.7 +33

p-value'
yes

20 (5.4) < 0.01*
44 (12.7)

13 (3.8)

71(7.9) 0.06

6 (3.8)

55(7.3) 0.99
22 (7.3)

55 (8.6) 0.05*
22 (5.3)

10 (10.6) 0.40
25 (7.0)

29 (6.3)

13 (9.0)

35(8.8) 0.15
42 (6.4)

68 (7.9) 0.10
9 (4.5)

31(8.5) 0.28
46 (6.7)

65 (7.8) 0.31
12 (5.8)

31(5.1) <0.01*
46 (10.3)

25 (5.4) 0.04*
46 (8.7)

26 (4.7) < 0.01*
51 (10.2)
6.6 + 3.1 < 0.01%

" Statistic test was chi-square except dmft used t-test, * Statistical significance p-value<0.05, * 98.3%, ° 93.7% of samples.
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Table 4 Logistic regression of sealant retention

Variables OR 95% ClI p-value

Setting of service'

School-based 0.8 0.5-1.3 0.46
Health promoting hospital 1.3 0.8-2.2 0.33
Hospital 1

Setting of service'
School-based 1
Health promoting hospital 1.6 0.9-2.6 0.09
Hospital 1.2 0.8-1.9 0.46

" Hospital setting is reference. * School-based setting is reference.

Table 5 Logistic regression of caries on sealed tooth surfaces

Variables Crude OR  95% Cl  p-value Adjusted OR 95% CI  p-value

Setting of service'

School-based 1.5 0.7-3.0 0.30 1.4 0.7-3.1 0.37
Health promoting hospital 3.7 2.0-7.0 < 0.01* 3.7 1.9-73 < 0.01*
Hospital 1 1

Setting of service'

School-based 1 1

Health promoting hospital 2.5 1.5-4.4 0.01* 2.6 1.4-4.8 < 0.01*

Hospital 0.7 0.3-1.4 0.30 0.7 0.3-1.5 0.37
Snacks frequency in week

Not everyday 1 1

Everyday 2.2 1.3-3.5 0.01* 1.8 1.1-3.1 0.02*
Met dentist in last semester

No 1 1

Yes 1.7 1.0-2.8 0.05* 2.0 1.2-34 0.01*
Tooth position

Upper (555) 1 1

Lower (500) 23 1.4-3.8 0.01* 23 1.3-3.8 < 0.01*
Decay, missing, filled teeth (dmft), deciduous 1.2 1.1-1.3 < 0.01* 1.2 1.1-1.3 < 0.01*

" Hospital setting is reference. * Statistical significance p-value <0.05. * school-based setting is reference.
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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.

Keywords: Thailand national steps challenge, physical activity, health promotion
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Background and Rationale

Vol. 15 No. 1 January-March 2021

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 ———
—
y

"

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)
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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
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46 a7
38 41
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35
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Figure 5. Distance ranges by age
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Figure 6. Distance ranges by body mass index
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54
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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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