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Abstract

Background: An appropriate specimen is the crucial for quantitative reverse transcriptase-
polymerase chain reaction (qRT-PCR) detection of COVID-19. Sputum is suitable specimen
due to its noninvasive and simple collection process. For reference method, sputum samples
were prepared by adding normal saline in a 1:2 ratio, followed by mixing and vortexing
until fully dissolved. However, its sticky and vicious nature can hinder the preparation
process and delay results. Therefore, a modified sample preparation was required during
the COVID-19 pandemic.

Objective: To compare a modified sample preparation method with reference method for
sputum specimens in the detection of COVID-19 by gRT-PCR.

Methods: Leftover sputum specimens were included and prepared in parallel using both
the modified sample preparation and reference methods. gRT-PCR for COVID-19 was
performed using the Seegene Allplex SAR-CoV2 master assay. Sensitivity, specificity, and
other performance parameters were statistically analyzed. Cycle threshold (Ct) values of
target genes (E, RdRp/S, N, and S variants) from both methods were compared.

Results: A total of 202 samples were examined. The modified sample preparation and
reference methods yield positive results of 32 (15.8%) and 31 (15.3%), inconclusive results
of 1 (0.5%) and 5 (2.5%), invalid results of 4 (2.0%) and 27 (13.4%), and negative results
of 165 (81.7%) and 139 (68.8%), respectively. The sensitivity and specificity were 86.7%
and 100%, respectively, with positive predictive value of 100% and negative predictive
value of 97.1%. There were no statistically significant differences in Ct values for the E,
RdRp/S, N, and S variants between the 2 methods with P values of .169, .421, .513, and .172,
respectively.

Conclusions: The modified sample preparation method can be used during a COVID-19
pandemic while maintaining the reliable accuracy and reducing turnaround time.

Keywords: qRT-PCR, Sputum sample, Modified sample preparation method, COVID-19

Introduction

SARS-CoV-2 causes a severe respiratory infectious disease known as COVID-19,
leading to a worldwide outbreak with human-to-human transmission. COVID-19 was first
reported as a deadly pneumonia in Wuhan, Hubei Province, China. It became a massive
burden worldwide, and the World Health Organization (WHO) declared it a pandemic in
March 2020. SARS-CoV-2 affected an upper respiratory system, causing flu-like symptoms
such as cough, sore throat, and fever which can lead to respiratory failure, pneumonia, and
even fatality. SARS-CoV-2 is closely associated to SARS-CoV and Middle East respiratory
syndrome coronavirus (MERS-CoV), which shares 80% and 50% in sequence identity,
respectively.!
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SARS-CoV-2 is an enveloped, positive- sense-single-stranded RNA virus, with a 30-kb
genome and belongs to the Coronaviridae family. Its genome encodes the structural
glycoproteins, including spike (S), membrane (M), envelope (E), and nucleocapsid (N)
proteins.” 2 There are several diagnostic approaches for classifying COVID-19, which
include clinical suspicion, epidemiological data, and diagnostic testing. Since, the clinical
symptoms resemble other respiratory infection diseases, the epidemiological data are
important alongside with laboratory diagnosis. Nucleic acid tests, particularly quantitative
reverse transcriptase-polymerase chain reaction (qRT-PCR), is considered as the gold
standard for early COVID-19 detection.>*

A gRT-PCR detection of SARS-CoV-2 is recommended for early diagnosis, with
nasopharyngeal sampling presumed to have the highest diagnostic yield.® However,
alternative samples such as nasal swabs, oropharyngeal swabs, throat swabs,
oropharyngeal swabs, tracheal aspiration, and sputum are also used for qRT-PCR
detection.”' The viral load in each of sample types can vary depending on the infection
period.” Among these samples, sputum appears to have the highest detectability when
compared to other specimens.’% 2

At Khon Kaen Hospital, a significant number of sputum samples were collected
for COVID-19 detection by qRT-PCR. Pretreatment of sputum is necessary before nucleic
acid extraction. As sputum'’s viscous nature can make sample preparation time-consuming.
There are several methods to pretreat sputum before a nucleic acid extraction, such as
diluting with molecular-grade water in a 1:1 ratio followed by vortexing for 15 to 30
minutes,' or using the nonionic detergent Triton X-100 and the endonuclease alcalase to
disrupt mucus in sputum.’ Diluting sample with normal saline in a 1:2 ratio, which was
recommended by the gqRT-PCR reagent vendor, was timely. A simpler and faster sputum
pretreatment method is needed to reduce turnaround time and ensure consistent accuracy.
This study thus aimed to compare COVID-19 detection using sputum pretreated with
normal saline and a modified sample preparation method where sputum is placed into
a viral transport medium before nucleic extraction.

Methods

Sample Collection and Sample Preparation Methods

This study was conducted at Khon Kaen Hospital between October and December 2022.
Using sputum samples submitted for COVID-19 testing. Parallel preparations of sputum
were performed using 2 methods, a reference method and a modified sample preparation
method, followed by qRT-PCR detection. In the reference method, sputum samples were
dissolved in normal saline at a 1:2 ratio (sputum: normal saline) and homogenously mixed.
In the modified method, a portion of each sputum sample was placed in viral transport
media using a flocked swab.

Viral Nucleic Extraction and gRT-PCR

A volume of 200 pL of the prepared sample was parallel extracted by using a nucleic
acid extraction kit and the EXM3000 extraction system (Zybio Inc, Germany). The eluted RNAs
were detected by qRT-PCR by using the Allplex SARS-CoV2 Master Assay (Seegene Inc,
Republic of Korea) according to the manufacturer’s instructions. Cycle threshold (Ct) of
target genes and housekeeping gene were recorded.

Rama Med J. 2025;48(3):e270736.
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Interpretation of qRT-PCR for COVID-19

The results were interpreted according to the COVID-19 interpretation’s protocol of
the Department of Medical Sciences, Ministry of Public Health, Thailand.’® The Ct values of
the target genes including E, RdRp/S, N, and S variants genes, were compared. A valid internal
quality control, indicated by housekeeping gene, required a Ct value of less than 40.
A ‘detectable’ result means that 2 of all target genes were detected result (Ct < 40).
An ‘undetectable’ result means that none of the target genes were detected (Ct > 40).
An ‘inconclusive’ result means only one target genes was detected; in such case, testing
should be repeated or the specimen should be recollected. In this study, only ‘detectable’
results were included for comparison between the 2 methods. An ‘invalid’ result, defined as,
internal controls with a Ct value of greater than 40 or no Ct value, were excluded.

Statistical Analysis

The detectable and undetectable results from the modified sample preparation
method were included to calculate the performance parameters, including sensitivity,
specificity, positive predictive value (PPV), negative predictive value (NPV), and accuracy,
were calculated using a contingency table. Samples that yielded invalid or inconclusive results
in one or both methods were excluded from statistical calculation. For comparisons,
the Wilcoxon signed rank test was performed using SPSS version 27.0 (IBM SPSS
Statistics for Windows, Version 27.0. Armonk, NY: IBM Corp; 2020), with a P < .05 considered
statistically significant. Ct values of all detectable samples were plotted as a scatter plot
using GraphPad Prism version 9.0.0 (GraphPad Software).

Results

RT-PCR Detection Result for COVID-19

A total of 202 sputum samples were prepared in parallel using 2 methods; collecting
with a flocked swab into a viral transport medium and dissolving with normal saline prior
to nucleic acid extraction, followed by the detection of qRT-PCR for COVID-19. The data
demonstrated that the modified sample preparation method and reference method showed
detectable results in 32 (15.8%) and 31 (15.3%) samples, respectively. Inconclusive results
were found in 1 (0.5%) and 5 (2.5%) samples, invalid results in 4 (2.0%) and 27 (13.4%)
samples, and undetectable results in 165 (81.7%) and 139 (68.8%) samples, respectively
(Table 1).

Table 1. Comparison of Quantitative Reverse Transcriptase-Polymerase Chain Reaction
for COVID-19 Results Between Modified and Reference Methods

No. (%)
Result

Modified Method Reference Method
Detectable 32(15.8) 31(15.3)
Inconclusive 1(0.5) 5(2.5)
Invalid 4(2.0) 27 (13.4)
Undetectable 165 (81.7) 139 (68.8)
Total 202 (100.0) 202 (100.0)
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The 165 samples with undetectable and detectable results from the modified
sample preparation method were used to calculate sensitivity and specificity compared to
the reference sample preparation method. The data showed that sensitivity and specificity
were 86.7% and 100%, respectively. The PPV, NPV, and accuracy were 100%, 97.1%, and 97.6%,
respectively (Table 2).

Comparative Statistical Analysis of Ct Values for COVID-19 Target Genes Between Modified
and Reference Sample Preparation Methods

This study found no significant differences of Ct values of E, RdRp/S, N, and S variants
between the 2 methods (Table 3). The mean of Ct values were calculated for a total of
33 COVID-19 detectable samples, including the Ct value of inconclusive results by the
modified and normal saline methods, while invalid results were excluded. For the modified
sample preparation method, the mean (95% CI) of Ct values were 27.41 (23.40-30.83),
29.09 (23.96-31.79), 25.90 (22.89-30.89), and 28.45 (24.50-33.96) for E, RdRp/S, N, and S
variants genes respectively. Meanwhile, the mean (95% CI) of Ct values for the normal
saline method were 22.42 (19.55-31.22), 24.76 (20.40-32.34), 25.29 (20.44-34.29), and
24.40 (20.96-32.10) for E, RdRp/S, N, and S variants genes, respectively (Figure 1).

Table 2. Performance Parameters of the Modified and Reference Methods

Modified Method

No. of Sample

Reference Method

Performance Parameters of the Modified Method, %

Detectable Undetectable Total Sensitivity Specificity NPV PPV Accuracy
Detectable 26 0 26
Undetectable 4 135 139 86.7 100.00 100.00 97.1 97.6
Total 30 135 165

Abbreviations: NPV, negative predictive value; PPV, positive predictive value.

Table 3. Statistical Analysis Comparing Between a Modified Method and a Reference

Method

Gene Z Score” P Value
E 1.376™ 169
RdRp/S -0.804™ 421

N -0.654™ .513

S -1.365™ 172

“ Wilcoxon signed rank test.

“Based on positive ranks.
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Figure 1. Comparison of Cycle Threshold (Ct) Values (Mean [95% CI]) of Target Genes
Between a Modified Method and a Reference Method
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Discussion

Early and precise diagnosis for COVID-19 is the key to effective epidemic prevention
and control. The appropriate specimen and the infection period are crucial for accurate
detection. For early diagnosis, a nasopharyngeal swab is recommended and has been
shown to have the highest diagnostic yield compared to other specimens.® However,
sputum is an alternative specimen for COVID-19 nucleic acid detection, especially in patients
with lower respiratory symptoms, such as pneumonia. Sputum collection is noninvasive,
simpler and provides a high diagnostic yield. Nevertheless, its sticky and viscous nature
make preparation time-consuming and difficult.

In this study, we modified the sputum preparation process to simplify and faster in
order to reduce turnaround time and minimize the factors that may lead to an invalid result.
Practically, the modified sample preparation was suitable during COVID-19 pandemic,
given the high number of sputum specimens delivered for COVID-19 detection by gRT-PCR.
In contrast, the reference method was time-consuming and resulted in more invalid samples.
The sputum preparation had to be repeated in the reference method, leading to waste of
reagents and other supplies. This study found that the modified method yielded a higher
proportion of valid results compared to the reference method. The sticky and viscous nature
of sputum makes it difficult to dissolve effectively with normal saline. Thus, the modified
sample preparation method is more practical and simpler than the reference method.

Factors such as a preparation technique, sample appearance, sample volume might
affect accuracy. Inconclusive and invalid results were excluded from sensitivity and
specificity calculations. As a result, the modified sample preparation method achieved
a sensitivity of 86.7% and a specificity of 100%. It is also important to note that the ideal
specimen for COVID-19 detection vary with the infection duration." A systemic review found
that sputum specimen is better than nasopharyngeal swab or oropharyngeal swab,®
consistent with the studies by Zang et al’® and Whang et al.?® In contrast, Chan et al*

Rama Med J. 2025;48(3):e270736.
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and Liu et al?? did not find any significant differences in positivity between sputum,
nasopharyngeal swab, and oropharyngeal swab. Sharma et al'” noted that sputum collection
might not be suitable for the patients of COVID-19 infection with dry cough who cannot
produce sputum.

This study further compared the Ct values of target genes between the 2 preparation
methods. To reduce interference, the invalid results were excluded from the comparative
statistical analysis. This study found that the Ct values of the reference sample preparation
method were slightly lower (indicating higher yield) than those from the modified sample
preparation method. However, there was no significant difference between the modified
and reference sample preparation methods (P > .05). Therefore, the modified sample
preparation method can be used as an alternative to the reference method for COVID-19
detection by qRT-PCR during the COVID-19 pandemic. This is the first report of this
modification, which has now been implemented as a routine method in our molecular
laboratory, resulting in reduced turnaround time while maintaining accuracy.

Conclusions

The modified sputum preparation method showed high sensitivity, specificity, and
accuracy, making it a suitable alternative to the time-consuming reference method.
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Abstract

Background: Frailty is a major health issue among Thai elderly individuals. This condition
increases the risk of iliness and injuries from falls.

Objective: To study the prevalence of frailty among Thai elderly residing in Nakhon Nayok
province.

Methods: This descriptive cross-sectional study included elderly Thai individuals residing
in Nakhon Nayok province, using a purposive sampling method. The research instruments
consisted of a demographic data questionnaire and the Thai version of the Simple
Frailty Questionnaire. The data were analyzed using descriptive statistics.

Results: The total sample consisted of 353 volunteers aged 60-96 years, 54.94% of whom
were female. The most common underlying disease was hypertension. Most participants
could continue activities for more than 30 minutes, and 8.22% reported a history of falls,
primarily due to slipping. The most common consequence of falling was abrasions.
The prevalence of frailty in this study was found to be 9.06%, predominantly among
females aged 70-79 years.

Conclusions: The study is beneficial for healthcare professionals, as they can use
the information to monitor changes in frailty in their area, manage health promotion
with a focus on frailty prevention, and plan health services appropriately for actual
health conditions.

Keywords: Frailty, Elderly person, Fall
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Abstract

Background: Tuberculosis (TB) is a significant public health issue worldwide and in Thailand.
In 2023, Tha Luang Hospital in Lopburi province found that the registration rate for new and
relapse TB patients was low, and the treatment success rate was also low due to patients
missing their medication and dying. Therefore, a model for managing pulmonary TB
patients in the community, where no standardized care system exists, should be developed.
Objectives: To develop a care model for TB patients in Tha Luang district, Lopburi province,
and evaluate the outcomes of its implementation.

Methods: This action research study collected quantitative data from a target group of
22 pulmonary TB patients and their caregivers. Qualitative data was gathered from
34 healthcare personnel responsible for TB care and community health network members.
Results: Pulmonary TB patients demonstrated high knowledge of TB and transmission
prevention, while caregivers had moderate knowledge. Both groups demonstrated
good behavior in preventing the spread of TB. A care model for pulmonary TB patients
in Tha Luang district, Lopburi province, was developed using the NTCRSE framework.
Treatment results showed that all new pulmonary TB patients adhered to directly observed
treatment, and no patients missed their medication during the first 3 months. The sputum
conversion rate for new patients in the intensive phase was 81.82%. Satisfaction with
the health network’s care was moderate.

Conclusions: Managing pulmonary TB patients in Tha Luang district requires support
from families, communities, and relevant agencies. Key factors for effective care include
empowering families and communities through home visits, developing interagency
collaboration, enhancing personnel capacity, appropriate budget allocation, and raising
community awareness.

Keywords: Care for tuberculosis patients, Tuberculosis, Health network

Rama Med J. 2025;48(3):e271757.

1716


https://orcid.org/0009-0002-3436-1421
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Original Article

swalnsduuuasauadihaimlsadaa aaariikaie
DIRIRAWUS: ANSIVLBIUHURANS

AgNOINUEMsMuUgugTuasavAsn Isune1uiamnale anys Ussnaine

Citation: : Khumpo S.

A development of tuberculosis
care model in Tha Luang district,
Lopburi province: action research
approach. Rama Med J. 2025;
48(3):e271757. doi:10.33165/rmj.
48.03.e271757

Corresponding Author:
nooairryyayee@gmail.com

Received: 20 November 2024
Revised: 1 April 2025
Accepted: 4 April 2025
Published: 25 July 2025

Copyright © 2025
BY by the Author(s).
Licensee RM]. This article is licensed

under the Creative Commons
Attribution (CC BY) License.

UnAnga

uni: Sadsalullymasisuguiidrdvasilanuazustinaing ui w.a. 2566 Tsgwenuia
A Seninanwy’ wudesimstunsdsudineialsalmiuazndufudich uasdnsianud e
tumssnudee avanginsviesuanFedio Semsimunguuuumsquagieinlsausa
Tugnsufiselufissuuguafiduunsgiu

Snguszava: aWmuguuuunsquagideiaulsa s1narivals Seninanys uaziiiofinw
navaunstdguuuumsquagiiaimlsa sunarinale Suninawys

IBmsiaw: MmsIDuBeuisimsieefivsivsindayadelsinmlunguihmnegiisiulsalan
fouagiieinlsaton S1uru 22 au uastAvdayaiBenaninlunguidminfisuiasauenu
suialsanazia3odisguanluyusu 31uIU 34 Au

WanIsAnW: Q’ﬂ)ﬂimiimJamﬁm*lui’l,ﬁ'mﬁuimisma:msi’lmﬁumsLLw's'ﬂsxmm%ya
atlusziuge Sudguatinnuilussiutiunaty Sunginssumsiiasiumsunsifars 2 agu
agluszdiud msWwausUuuunisquagieiulsalan siaariivale Suninawys wuil
T¥5Uuuy NTCRSE Tunmissiasnanissas wanmissasinui iheialsavansieluinnau
fims@amumsinu lasduinalagasouaclifiguisvineitu 3 Wauusn snsiasidswanns
Tuszpzidudunindu 81.82% wazanuivwalasianisquavavia3ativguainagiusesu
Uunany

asu: msquagiisimlsadaniludnarinale Sududasldsunsatuayuanasaunil yusy
uazmibooufiiisados msiasundvasauadinazyusuriunsiiisutiu mswannanusudio
5EINIMINBIIU SIS NASISANBAINYAAINS ANSTRASSIUUSEINAAMINEAN uazn1saSIY
anuaszrinilugusuidudodeddalunmsguadinaliiivssansain

A Msuagtheislse Jaulsa w3adivguan

o
Unun
Jeaulsm (tuberculosis, TB) ulsadinsiafidAaunazdoullaymaisisaquuavraslssng

mlan mns1pviuyavavansawdalan (World Health Organization, WHO) Tuil w.a. 2566 wuia
Jaulsadvaunluanuadduavmsiwuihenaznsmavavuszyinsimilan Saddinsaimsiduie

1
P~
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NTIP, National Tuberculosis Information Program.

Rama Med J. 2025;48(3):e271757.

10/16



RMJ

Original Article

a9l 8. sUnuumsquagiheialsavan uuuidn datauauuslumsaniiunmsiiawmu uasduoildornnmswaurssuy

Q.

#ila

ST ITEEY

Jalaudue

Sofite

NTIP:

wnuasufiaeuiaviu

QuasAE wazmuAulsa

a e

fuvamemsujiiinsweiuvia
HU7e wazInumsauagiae
Y

weidvldasnsaufidiaage

132\ RS EN]

WERIHILUINIASDIAUEANSN

vasnzanAvgiie Insuaniasy

vy

o P o o
Brugsuaulugihefihauls

U

- AUEUAISENULUINIMSAIVAN
Teulsausznalng w.e. 2564

- yaannstuiuf aansalélusunsy
usmsamsyihaTaulsaureyd
tathvgnsoy fnsidildeu

D2dGIDLHDY

Training:

MIWRIUIAALATWYAAING

MSMIRUUUGTRAS pvAmUS

ymains Sulifimnusioiioe

WEIUILAENUMIUDIAANING

Bovialsa nsavAuuas

v
& o

muANMSsuNsAszzLdaTalsa
UFudgeuuimensuJus saumv
AstElusunsuusmsdansgiae

Jaulsauvvsf

yaaAstasunsiluyavdanug
USudgenuinensu§us uas
dnsnumulugihenfitam

Wamnwanuuitadam

Case Management Team:

AMSQUALUUANANIBIBN

AsusAIsdelsinsaumau
AuaniviBnisnsudu
szuudusa msiauluviaya
gUhe msquafithu titDuty

uAaneifialfu

diuszuunszuIumsiiAsaumau
Holunguinsuazngsides
Tapfiuanarviividnlunmsgua
Snwgie ssuudsia uaz

msquasiatliasithundaou

- fiszuufidaou gihalasumsaua
Tunnana1uTiv 1w
- figaununsavsiauazguag i

Winasauisluyuuu

Risk Communication:

AMSADFITANULTYY

msdoas i dululufamodieadu

wiimnudlabia

wgfulsauazaisguagie

WRIUISEUUMSTDAISANULTL

fuiulsa wazmsiinsgiiy

o

gnfsdaviasuanuianuiite

Wadvlsauazmsquadiipinnlu

Social Support:

Y 1 <
msguagﬂwtmua\msm

WeUISEUUASQUAR T

I3 : v a
- BYANSUNASRIAIUND DU

o v, & o i o . ¥ o [ < DN @ 1w e
AMsaduaRUUFIAY dulinsaumauuiamsiiaiusinvey  laelddthadugudnai uas tusnsSudvdiaelusienif
yusulumsguagiig advayuldanudinas ey tumisansuusansh
fuFsauiivnIzas TsgnguIariwag

¥ o v a o v

- grhgavuldavinmubaugie

wianrivatvayuivasisuiu

Empowerment: fmsinenu ualifinsusafiuna  adrvasuanaduude - fthelddunsqua Bamsnduw
ANSAS LA UWAY AfnLau wazsaiilay tumsfiamu Insiasuasy anunanfiinanzauAuUsUn

Mavls wardsafiunalunsgua

Huheluynsu

finaunsavszifiunanisqia

P

JUhels Tunsaiiwuam

dazfiaundusnfindfinaulsa

WamuInuAtusiaty

Rama Med J. 2025;48(3):e271757.

11/16



RMJ

Original Article

a5 9. msiipuifisunanissavgiheiulsavansianivazaduiudy Aouuaznae
mstésunuumsquagiheialsa snariinale Jeninany’

WAN1SSA
iada mstésUuvumsauagiheialsa

Aauld (n=15) wavld (n=11)
mmmsaumqumsﬁuﬂnﬁﬂu, % 21.25 30.43
mssasIa gD No. (%) 10 (66.67) 8(72.73)
n15v1087, No. (%) 1(6.66) 0
mMstaedin, No.(%) 2(13.33) 0
AsSawanial, No. (%) 1 (6.66) 0
1Baseulsadne, No. (%) 1(6.66) 0

pAUs18ua

amsAnmIAsWawIsUnvunsquagiisimlsa daariivale dvninanys laeld
wiAa Kemmis wazamizt 20saufi 1 Tastduuanenisufifisuuuvumsquagineinlsatan
1ALA3UIBFUAINDLADTININAIY FunIRawWY3 Aa NTCRSE wud giheislsauanuazdguariae
FalsavanfinnudidasinlsauazaistiasAunisunsnszoedo aglustdugs waswyiinssy
mstlasfumsuwsitainilsaluyusy aglusedud anudiiedviulsaduiodsfifienuduiussv
wndnssuastlovAunisunsitainlsa yaainsarsisuguldfinstianuduaztigudnm
Auginadeudidunsinm fayedialiginefsifuanudidosisaimlsa nsunsnszansiia
wMeMsUFUIaa msaviufinmsmAumssuusemuen sindunamsasioiaunsluscondudu
wazFuganisinm Suazifiuldinngusatviifinnuiagluszdugeaziingfinssunisiioviu
msLst'L%wa'?mismag.j?uszﬁuﬁuimﬁmﬁu ASFLAINNITAUAMILDILALASHAIUTINYDIASDUASY
finasangfinssuguamw msFomsAvuszssuialiuszsisumnsadhisdoya fanuihtalulsa
suBefinwznisdanisauafisuduiudsungfinssy Fuasirsduaduuazaiuayuliuszyisy
ﬁ‘ws]ﬁnssums*ﬂaaﬁumsu,ws'L%ya‘iguimﬁ'gnéiam,l,a:mm:au fioil aoaAdavAUsIBYIUAISAAE
uav Intaravichai uazaniz® Aiwui mswanuwmensiasAunsiiatainilsalasmsdoasy
wazraivayuliUsssisufinnufifefuinlsawazanusavdduguawliundedu acdieli
UszssuiinanuessuinuazingiinssunsiavAuinlsanog1oimuncay LacannnanvAusI89Il
AsAn¥IYaY Ramezannia uazAniz® fiwud gouagihefifianusavidugunwlussdiugoosd
wadinssumsilaviunsaniianlsaoglussdugoiduiu wwdsidusssuns@nuivas Yang
wazamz'® fiwuil gAfianudifeduaisiioviuialsascinginssulunistiasAunistoida
Salsadhonuwauiuat1ef FounndrsainnisEnuiuae Teerawatananont wazanie’ fiwuin
ﬂ:LLuumﬁlﬂwqﬁﬂisums%ﬂaaﬁummwéLﬁaimiiﬂiuqmuuaa@'ﬂm‘?miiﬂuaanaju@'ﬂmimism
wazgauagiisialsa ududnsinlusunsuannnitnaunmsnaasvisuansivatleitdya Ay

nAmsUszfiunansinuvaviiheinlsa ofugastunduiu laFugaidauf 2 wuh
NaN15ASIDLFNNEMUS IS Tsa Tansdaudsiianunse (acid fast bacilli stain, AFB)
Wanistiamunissneialsatansiudunisarsniwsuinsivan (x-ray) Hu fnasidsunas
vaswataunzfuay Andufosas 81.82 ungudiheinlsavanfifonuiaunewuta Haduge
tuszuzidudiu MdfinnsdensianaasuanutivaniBadast binunsidoinlsanon ilafugn
Boufi 3 wuih fimswdsundavvaswaaunsfuay fuil i§finsdacmu DOT Huheialsanasiy
pgvsiaifias BinugUisviaslusisuasnisinuluszazidudu fuasiulsaldsunisqua

Rama Med J. 2025;48(3):e271757.

12/16



RMJ

Original Article

TasAuanisifnwuaciinisfianiuuazquagiodaiiiavlnsia3aiisguainluyusuy Sellade
ursanuFuGoAa Msfiszuunsinmufia Tﬁmsaﬁuaquuaufgaé’mwmma:mﬂ fnsiasuasie
maslontvdaiiins adelsAnmu §isoadulilimnunszutinlunissneidiiifiais sude
nsiilsausesdsinvavgihensdsiidenadanisinuinlsalidusaold sanadosAusiooiu
As@nwIvas Virachun O wazami™? Awuin grheiddunmsfinmusiaiiiasuazmAunisAuen
Asunniie wazfidnsidudonsinvniuduiudosar 93.75 iubsrdunsnuivas Banuru
wazams’ finudn wamsinwinlsadniofisnsianududaifianutadidssdue 2 ndu
Taunszuiumslumsiidrusinvasgliusnssuguandugirhewisdavaisisagulugusu
tunsavAunazquagiheialsalunisianiu DOT uazlunisfawigas Srinivasan'™ fiwui
msaufiunsquagileilugudnaiy lnegunauauavanudavnisvavgiisuaslidasaivayu
maaamsdam mhlfduih anuduiudseniedinsuacuwngditu wazanuausavaudwin
fhumsguagunw msuFiianuenfiiiutu uazdihelifiamutiosas deualinsinwad

guhaimlsavaauazgauagiieiaulsatan fianuivnalosiam3atisguainwlunisqua
Jiheialsauan aglussauiiunais lnamstduinisquasnsuvuavasiuldaannioviuifdia
vaugfihe fnsmheiusindunde3adis snunuinuifitugusy adeenuduiusia uaz
tmsatvayuldiamsiaundnaaintunsauanuiovavgie annmsiidiusiuvavia3onie
tuveRudefinsdaasanudesfionsdenarmhtfiiansinsuandonuuasudiae doua
asznusiaanzdalouasFuauls srufvmsatuayusuussanamuinlsadulitos sanadaviu
s19mMsANEYRY Jeensawok® inui1 AnuRswalasiaguiuumsguasnuiieinisa Tassiu
agluszdvann wwhgifumsinwivay Tatami's wui Jadaursanuansaiinoinnsiissuy
MAuBamuiia Tase3aiiefismiisdudmbouinsuazyusu uasfinsadomaslouaclalonte
IndBauacsiaiiiny

Andunnnnsujiisuuvumsquagiieiulsalan lasiadadisguaiwanarivaie
SonTaawys iovomdulugususebifisuuuulumsguaguasinisadan foil ilatdduuuane
tumsquagihaialsa annstinswazndanujidisnuialsaludvau gliwarunsadiivnssnm
wazguadsumaiie

Wnihfgsuiiasavsuiadse uuimemsauauinlsavsanaing 1Wuuuiniondn
Tunsduiadauununuinlsaliussaiinming Wusamsuuugeidisadaiads (one stop service)
fimssiaenunstuiinmssnsgiheialsanaznmssisnudayadihelulusunsy NTIP uasasoiasy
anuganuilafigndasuAyaainsnisnmisunnduazaisisaigy wazgiie nanaauUszs 1By
ludwvaadwmihfisufiasaveuinisalu swan. wihAlunssudayagiisanadininlsa
a1 iuAanssumsquamAuiiaeandyutnugion

w3avsluyusuiinihAlumsinaudiieiulsafiaagfithu mavmsguagiieluFo
vaumssuUsemusn msufoaslumsiasiuRaliunsasenetaiulsa oy o, rhuihfdu
FAseAunsAugivasihe uatfaaunduiimunsiiadansosdumigiasialsasiolna
Tugusuliindumsdansasdionisionsisd Tusuvasihyusy wihfusssuiusiianug
uazsausvAzasinlsaluyusu wazdrunsanuazaintunisinmaunisemiineuvaudndif
WBaulimaslagiisialsalusififilymiviadasnisanugisivia Ussauus1uuunudiy
wihgvuNMsusn uazavdnsunasavaiutoviin huihfishineanuazainlunsdifigieialsa
Wagnisaianidu wialwuinisguisinlsaffilymaiuasugio tifwinusiiaidunie
tWwunsamutin saudvmsassiadadnslunanadufiidundouazfogadulfinanzanduuiun
uanannIsquagiieinlsa snududasfinisdiiunulufifidu wu msaduayuduioay
uazdnlovavgihey Imsamuiasundvadisiaiiia denalinisaiiiusiuvssqiivunsuaz
fianudedu BelladuusanuduiaiAinonmsativayunnguinis mssiuusenleaniiuggua

o
@

Mufinawis Bn yusy wazadmdadiafisiuduiangluuuusulfnansauiuuiun

Rama Med J. 2025;48(3):e271757.

13/16



RMJ

Original Article

asdnmfiaunsaliiiusvuuulunisquagineinlsavan iRadivandnsinisiia
AMzunsnfau waziuauaiwiinvaviiieimlsavan adrelsfinia misinisinugiae
ftunzfoutusuminanniy

datauanuzaInsunsiinan1sIdeluld Ao arananisafuniumanAn Kemmis
wazaz? 2050ufl 1 wugihe $1uau 2 au AfinansoEunendsiugansinuisssdududonuita
Tumsquagiisialsalugusy nsturunisnisquainisatiiueiuvasia3atiefitAsrtiosaiu
AszuaumsfiNonaull Goliu TuuwiAn Kemmis uazaniz? 20sauf 2 Amsfiasnuniuilode
s:ﬁuqﬂﬂaua\ﬂ@'ﬂamﬁuﬁu wastiuuuInenianguifinanzaundgioe sUunuuaisuinis
Samsfinmuduiiaunsniluyszundlilfasaunqunangtiuuazasaunideungiudunuy
fivszauanudisatunismuauilaviuialsa tiamsuwstihluussyndldaunyihuduls

Jatauanusdnsumsanwisaiuluauian msaniumsinsnanisainveusineu
msdnwwaviihsialsaouiuganmsinuindsaounsy 6 Hou uazmsiimsAnunsiidiusiuvoe
yusulumsguadnugiheialse iialWauluyusuiianunszutinuandianiausintunisqua
gihetugusuinnu

aguua

asAamgluuuasquagiieinlsatanludiaariivale derinanyd wudl nnsqua
HiheTaulsmadrviivssinsawsndudavifdunmsaduayuainasoundd yusy uazsniizeu
fitizaday MsiasundvasauaitazyusurIusdautn MsimuANusINTiastitetheey
ASLESNASIANLNINYDIYAAING NMSIAFSSIVUSEINAITIMINEAN waznIsaSIvAURsENTTng
tugusu Duilosuddnlunsquaguaelifivssandaw duiu msquagiasinlsavanatied
UszEn3aiwmsiiunisiasuaiieanusinfiaseniteasaun’l yusy uasviigeufiisadas
SINHIMSWRUIANBATNYDIYAAINSUAZDIATNAS TUYHTY

AsITudu 9 ﬁaaﬁuaguumm\aﬁ Wi MsWaLwINIIMsauagiieialsavanlaenss
FusInYDYAsAUASILATYNLY BewuigUhefianudnndsiauazaizBuiaiianay uazggua
Tuﬂsaumﬁﬁmmﬁua:ﬁnmmsgu,aﬁﬁuaamﬁﬁsﬁwﬁsy upnINi AMSWRIUIFULUUAISAIVAY
Tsa¥aulsauaadamsidiusinuag aay. wui wisnmsausy aaw. danufiaslsauaznisqua
giheialsaiuiu uazdihsfigsunmsilouthuiinansinsdnsonass

Rama Med J. 2025;48(3):e271757.

14/16



RMJ

Original Article

Additional Information

Acknowledgments: The author would like to express sincere gratitude to the Director
of Tha Luang Hospital; Ananya Manit, Advanced Professional Nurse, Head of the Medical
Nursing Department/Male Medical Ward 1, King Narai Hospital; Kochakorn Sommang,
Senior Public Health Technical Officer, Head of the Health Education Unit, Primary Care
Service Division, King Narai Hospital; and the multidisciplinary team of Tha Luang Hospital;
the public health officers of the Tha Luang District Health Service Network; and the Tha Luang
District Health Network, for their valuable support and cooperation in this research study.

Ethics Approval: This study was approved by the Human Research Ethics Committee of
the King Narai Hospital (KNH12/2567 on 9 April 2024).

Financial Support: No financial support was provided for this study.
Conflict of Interest: The author declares no conflict of interest.

Author Contributions:

Conceptualization: Sukanya Khumpo

Formal Analysis: Sukanya Khumpo
Methodology: Sukanya Khumpo
Visualization: Sukanya Khumpo

Writing - Original Draft: Sukanya Khumpo
Writing - Review & Editing: Sukanya Khumpo

References

World Health Organization. Global Tuberculosis Report 2023. 7 November 2023. Accessed 29 March 2025.
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2023
Division of Tuberculosis. National Tuberculosis Control Programme Guideline, Thailand 2021. Division of
Tuberculosis; 2021. Accessed 29 March 2025. https://ddc.moph.go.th/dtb/publishinfodetail.php?
publish=12532&deptcode=dtb

Department of Disease Control, Ministry of Public Health. NTIP Program Reporting System. Published 2023.
Accessed 29 March 2025. https://ntip-ddc.moph.go.th

Kemmis S, McTaggart R, Nixon R. The Action Research Planner: Doing Critical Participatory Action Research.
Springer; 2014. doi:10.1007/978-981-4560-67-2

Yangam D. Development of Community Care Model for Pulmonary Tuberculosis by the Health Network

of Thatpanom District, Nakhon Phanom Province. Master’s thesis. Mahasarakham University; 2022.
Accessed 29 March 2025. http://202.28.34.124/dspace/bitstream/123456789/1528/1/62011480011.pdf
Jeensawok A. Development of tuberculosis management model for Lat Lum Kaeo Hospital, Pathum Thani
province, Thailand. Journal of Health Science. 2021;30(4):679-689.

BraunV, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 2006;3(2):77-101. doi:10.1191/
1478088706qp0630a

Intaravichai K, Chaychoowong K, Krabthip Y. The association between knowledge, health literacy,
with tuberculosis infection prevention behavior among people in Si Racha district, Chon Buri province.
The Office of Disease Prevention and Control 10th Journal. 2023;21(1):69-80.

Ramezannia P, Vahedian Shahroudi M, Tehrani H, Esmaili H. Relationship between the behavior of
patients with tuberculosis and the health literacy of Mashhad caregivers. JABS. 2020;10(4):2926-2935.

Rama Med J. 2025;48(3):e271757.

15/16


https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2023
https://ddc.moph.go.th/dtb/publishinfodetail.php?publish=12532&deptcode=dtb
https://ddc.moph.go.th/dtb/publishinfodetail.php?publish=12532&deptcode=dtb
https://ntip-ddc.moph.go.th/
https://doi.org/10.1007/978-981-4560-67-2
http://202.28.34.124/dspace/bitstream/123456789/1528/1/62011480011.pdf
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa

RMJ

10.

11

12.

13.

14.

15.

Original Article

Yang SH, Jung EY, Yoo YS. Health literacy, knowledge and self-care behaviors in patients with
pulmonary tuberculosis living in community. / Korean Acad Fundam Nurs. 2020;27(1):1-11. doi:10.7739/
jkafn.2020.27.1.1

. Teerawatananont N, Singpru S. Development of tuberculosis care model in community with participation

of district health network, Nakhon Ratchasima Province. Journal of Environmental Education Medical
and Health. 2024;9(3):41-52.

Weerachun O, Somsorn S. Development of monitoring model for pulmonary tuberculosis patients
in Nonthaburi province. Sci Tech Com. 2023;1(1):19-34. doi:10.57260/stc.2023.509

Prasad BM, Chadha SS, Thekkur P, et al. “Is there a difference in treatment outcome of tuberculosis
patients: rural healthcare providers versus community health workers?”. / Family Med Prim Care.
2020;9(1):259-263. doi:10.4103/jfmpc.jfmpc_729_19

Srinivasan S. Patient-Centric Care in Tuberculosis Management: Addressing Challenges and Improving
Health Outcomes. In: Moumtzoglou AS, ed. Convergence of Population Health Management,
Pharmacogenomics, and Patient-Centered Care. 1GI Global Scientific Publishing; 2025:265-282.
doi:10.4018/979-8-3693-3260-3.ch012

Tatami C, Promarak T, Chanaboon S. Development of prevention and control on tuberculosis model
in Thabo sub-district, Thabo district, Nong Khai province. Journal of the Office of DPC7 Khon Kaen.
2019;26(2):36-47.

Rama Med J. 2025;48(3):e271757.

16/16


https://doi.org/10.7739/jkafn.2020.27.1.1
https://doi.org/10.7739/jkafn.2020.27.1.1
https://doi.org/10.57260/stc.2023.509
https://doi.org/10.4103/jfmpc.jfmpc_729_19
https://doi.org/10.4018/979-8-3693-3260-3.ch012

RMJ

Original Article

A Comparison of Treatment Outcomes for Diabetes
Between Telemedicine and Face-to-Face Interaction
Modality in Primary Care Setting

Teerapol Manosaksaree

Department of Social Medicine, Udon Thani Hospital, Udon Thani, Thailand

Citation: Manosaksaree T.

A Comparison of treatment
outcome for diabetes between
telemedicine and face-to-face
interaction modality in primary
care setting. Rama Med J. 2025;
48(3):€271798. doi:10.33165/
rmj.48.03.271798

Corresponding Author:
teerapolmanosaksaree@gmail.com

Received: 22 October 2024
Revised: 25 February 2025
Accepted: 4 March 2025
Published: 25 July 2025

Copyright © 2025

by the Author(s).
Licensee RMJ. This article is licensed
under the Creative Commons
Attribution (CC BY) License.

Abstract

Background: Diabetes is a chronic disease and a significant global health issue.
Currently, there are various treatment methods available, and telemedicine has become
one of the widely used approaches today. However, there is still a lack of studies on its
effectiveness, and patients remain concerned about the outcomes of their treatments.
Objective: To compare treatment outcomes for diabetic patients between telemedicine
and face-to-face interaction modalities.

Methods: This study was a quasi-experimental design to compare 2 service delivery
models between telemedicine and face-to-face modalities. Participants in both groups
were followed for 6 to 9 months. Descriptive statistics were used for demographic data
analysis and inferential statistics were applied to compare treatment outcomes.
Results: Participants consisted of diabetic patients receiving treatment at 5 primary care unit,
77 participants were enrolled in the study, with 40 in the experimental group and 37 in
the control group. The results showed that both groups demonstrated reductions in
hemoglobin A, (HbA, ), systolic and diastolic blood pressure, and low-density lipoprotein
cholesterol (LDL-C) levels, with no significant differences between the groups (P > .05).
Most participants reported similar levels of treatment satisfaction; however, those in
the telemedicine group exhibited significantly lower confidence in the modality’s ability
to prevent future diabetes-related complications (P < .05).

Conclusions: The treatment outcomes of diabetic patients using telemedicine were
comparable to those achieved through face-to-face interaction, with no significant
differences in overall patient satisfaction between the 2 modalities.

Keywords: Telemedicine, Diabetes control, Face-to-face interaction modalities
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38mis@nun: msAnuIsufivnaaay (quasi-experimental design) vavsUuuuAIstRUIAS
2 sunuy szritemstivsnsuuvinsnsisauiisudunstivimsuuuiiujaunuslaenseiv
dihe Basnuanaadaste 2 agu wiu 6-9 lau msiaseiiayariulnelbadsiGonssann
wazilSauifisunanisSamlaeldaffiBoayanu

uansAnu: oraaiastduduisiuimiu Savagilssneiviadoasuguaindsesisua
5 wie Sunuttonun 77 au windu AZNNAADY 1UIU 40 AU UASAFNAIVAN WU 37 AU
HaMsANERSINAADSHY 2 AFU WU MunsnanstiUthamaazantudon (hemoglobin A, , HbA, )
anueudalndn (systolic blood pressure) anusulauaalndn (diastolic blood pressure) waz
Tudiuluwdanusiia LDL-C (low-density lipoprotein cholesterol) tatsinanseiu (P > .05) was
fianufunalalunissnumdulnainlioudu sndusuuuuinsiis Searaadasfianuiasiu
Hopaitihansadisanmsiinanzunsadauainlsauinnulétuauiae (P < .05)
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Tl w.a. 2564 Mlanwugdiaiuiviuninfe 537 &uau uazaianisaiiezdiuinde
643 &uau otuil w.a. 2573 uaziiiuiu 783 uau tull w.a. 2588 9 3 tu 4 vavgthelsalumnu
odpaglulsunadifisislddosfeuiunars’ fwnsuanugnvaslsaimululsssinsing ud
w.A. 2547 wudpsat 6.9 uazlud w.a. 2557 indudusova: 8.9 Taswulugudosnnniiguie?
Tudoningassii U w.a. 2564 fianuygnuaegfihelsauiviusgfisosa: 9.6 andayadvna
dz1fulain Iiﬂmemn“;luﬂsgm‘ﬁ'zﬁﬁsyua:ﬁumiﬁuﬁmméﬂayLﬁumnﬁunn‘i’J UsenpuAu
g9 2-3 9 Aduan fummsunsszuinvasisa COVID-19 tuilan dvualiaisidhiuinans
vavihy s1uBvnsdomssznitedihouacliuinsiidasdafuatioun iiaannswulsdu
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\hBausmstdazandetu? uaztull w.a. 2563 uwnsanidfiufanznssuuwneaniisafuuunmg
Utianmsunndmelaanialnsiig munsarhidiionsaifiunsmensunwndlunsauusisanud
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figrdaenssluasavadniulsaivminu siavaseflilunissnemlsaiuinanu 018w seiu
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AnudulauaaleanwianNuduyailonalue (diastolic blood pressure) wazludiuluidon
yilm LDL-C (low-density lipoprotein cholesterol, LDL-C)
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fayaraunaaaviasliararaiasnavnuvasuaiutayamiy wazluduvasiayanisdnnsas
anzunsadaudinlsaiilanazvasadaafiviayaoinnistiufinuansiaifonlulusunsy
Aaufinnasvaslsaneviagass1fi wavaniu 9-12 1iau iusiusudayandunnasslasli
praadasnaunuuasuautayanily dayamufiowals uwaztudruvasiayanisdnnsas
anzunsndauinlsamilouarnasadaafiviayainnsiufinnanisesioidanlulusuasy
AN MRS UDYISINEIUIARAS51H

AsIAsIzidoya

msisizidayameadfcelusunsy Epi Info sufi 7.0 (Epi Info for Windows, Version
7.0. US: CDC; 2023) ipszvidayariiulnsldafifidonssaun 1u anud Sasas Aads (mean)
ﬁhﬁsagm ARFyszrIvmaing (interquartile range, IQR) Lm:ﬂ'uﬁﬂmuummswgm (standard
deviation, SD) ms”ime:ﬁﬁ'agam‘%ymﬁwNami%ﬂmiﬁaﬁﬁ@aaqmu Teud chi-square test
waz ¢ test MuuUAsEAUTBA IRy NIvARRLTINAY .05 (P <.05)

mslasizdsedummaazanlundon anudulaie was luidulwdonsiia LDL-CiWSsuifisy
fiauuATUAINAFDUAIBARGA pair t test uaziUaulfinussrinvngunadaumuaas independent
t test MuUAsEAUNBAIAuMIvARRLTIIAY .05 (P < .05)

AstAszAdssuisumnufivwalassnitvaisSasinuuinssAvnuuivfFunus
Tngassnaaaumuaii independent t test MnnaszaUdaIAguMIvaAALiAY .05 (P < .05)

HanSAAL

paadiastumsiiisiniss Srunutorun 77 au wiodu nduinsis $1uu 40 Au uas
nansnmunuuiufaududlasnse S1uu 37 au wWisuifisudayaiituvasie 2 ngu wui
prmadasdulnailuwandonfiaudn orgiaislndiAsedn arduiiutanisliuansiieiu
snnusaaiasisauionfubiuansiefiu stuznarfithafuuimauvasiie 2 nau HeAdisugiu
winAu @a 10 U wazdruluailifigrfiarwnseluasauasniuuivnuniioudu suwghinsss
msguynatunguinsnsuasngudawuuuiijuiuslasnse dulnaliguynsmiioudu Aau

'
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Tnan59 a'm“imﬁzjﬁuqswmﬁauﬁu Antdudasaz 77.5 wazdasaz 54.1 (P = .19) A1uA1582nAay
matunguinsnvuazndudnwwvuivjiunusineasearulnabisanmavmedudiordiu Aol
Zasaz 30.0 wazdauaz 43.2 (P = .409) AIUKNANISASIDARASDYANELNSATUUDYISAWITD
nasvaALaaAnUn mLaﬁ'ssgﬁuﬁmmamu?mﬁamﬁauﬂmaaanajuiﬂsnufﬁ 9.1% uazngufi
Sawnvufiufaunuslauasela 9.0% laalinvanuuansiviu (P = .741) ANASYSTAUAMIUGY
galmantunauinsnuridu 142.2 mmHg uasagusnswuuiufaunuslauaseirindu 144.3 mmHg
TaglinuANNLANE1IAY (P =.657) mmﬁssxﬁvmmﬁufﬂLLaaTmﬁﬂTumjuTmnmmﬁu 78 mmHg
wazndusasuuuivFunusiaansurindu 76.4 mmHg taalinuanuuansdiedu (P = .497)
Anadsluiulwdonsiia LDL-C tunguinsiuriiAu 120.1 mg/dL wazngudnwiuuuiufduius
TasnsurinAu 124.6 mg/dL Taslinuanuunnsediu (P = .573) (15197 1)

namssnvspufisunaulasndvasngumsdasuuuInsswuh stduthenaazautudon
anavlads 1.1% (P < .001) Anududalndnanasiads 15 mmHg (P < .001) anudulauaalnga
ARAVLRSY 6.5 mmHg (P =.02) uazszeuluiuluasasiia LDL-C ARAvLRSY 14.1 mg/dL (P =.004)
Taswuanuuansvadeliisd dumeaifnemun waztUSpufinuAundusnsuuufiufauwus
Tauasewu sedvinemaazauluSonanaiads 1% (P=.003) anududalndnanaviage 12 mmHg
(P=.001) Tnswuanuuansvaeuiidaddyneads udanusulauaaladnanasiads 2.2 mmHg
(P =.19) uazszulusinludonsiin LDL-C anaviaiy 10.1 mg/dL (P =.105) Tagwuin HoANUGU
Touwaalnanuazludulwdanuiin LDL-C wdvnaaavuavndusnsnvuiivjiuwusinunsefiszsiv
anavlainanEIvINADUNAADY (A15197 2)

o v o o i
f1579N 1. ﬂagaﬂ)fﬂuaﬂﬂq&lm}aﬂhﬁ

21U (%)

daya AFuINs 1Y naudiufFuius P Vvalue
(n = 40) Taanse (n=37)
LWAAEDY 28 (70.0) 28 (75.7) .576
918, mean (SD), k| 62.4 (9.0) 60.4 (10.3) .366
fuHulaniy, mean (SD), kg/m? 25.6 (4.7) 26.5 (5.4) 463
ANMNYNITOULD (= &huqamsﬁw 2) 30 (75.0) 30(81.1) .657
Tsmdszd6"
mmﬁuiaﬁmgja 26 (65.0) 24 (64.9) 1990
Tusiuluiongy 31(77.5) 32(86.5) .307
tndouitase 2(5.0) 2(5.4) 1.000
Bu e 6 (15.0) 2(5.4) 609
FruudAv PuiuIniu, median [IQR], ¥ 10 (3-20) 10 (6.5-19) 929
FOIUANW
a6 3(7.5) 5(13.5)
Fusa 28 (70.0) 24 (64.9) 751
wie/ne1519 9(22.5) 8(21.6)
LS HZIUENIFIAN™
WDLNYY 26 (65.0) 20 (54.1)
o .261
UYRFAU 13(32.5) 17 (45.9)
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ans1ufl 1. daygamilvavagudiasii (sia)

U (%)

daya AFuINs 1Y naufiufFuius P Vvalue
(n = 40) Taanse (n=37)
andaeasviuasavasniulsaiuinnu 16 (40.0) 12 (32.4) 490
anAlES LI
&1 Metformin 40 (100.0) 36 (97.3) 481
81 Glipizide 30 (75.0) 33(89.2) .107
#1 Pioglitazone 11 (27.5) 17 (45.9) .056
21BN
BitaUsznaua B 13(32.5) 6(16.2)
fuie/s5AvEINED 3(7.5) 5(13.5)
Sus1nNs/5SPIAUnD 0 1(2.7) 284
LNHRISASTH 15 (37.5) 12(32.4)
Suv 9(22.5) 13 (35.1)
STAUNISANE
dhniuszaudnm 2(5.0) 2(5.4)
Uszaudnsn 32(80.0) 28 (75.7)
fispufnu 6 (15.0) 5(13.5) ot
USayaues 0 2 (5.4)
GANTL
f&iéj‘u 33(82.5) 31 (83.8)
LAUFULBILAALAT 5(12.5) 4(10.8) .942
Ju 2(5.0) 2(5.4)
woanagaa
aidiu 31(77.5) 20 (54.1)
Buenunania/unslana 8(20.0) 15 (40.5)
Buuneads (1-4 Su douand) 0 1(2.7) 75
Bufuusedn (= 5 Ju dadua) 1(2.5) 1.7)
AsapnAaYANY
Tsipanddvniulay 12 (30.0) 16 (43.2)
1-2 Ju dadueni 10 (25.0) 7(18.9)
409
3-5 Ju dadUand 6(15.0) 4(10.8)
> 5 Ju daduend 12(30.0) 10 (27.0)
i’iwmaa:au‘imﬁam (HbA, ), mean (SD), % 9.1(0.7) 9.0 (0.9) 741
ANududaladn, mean (SD), mmHg 142.2 (20.6) 144.3 (20.7) .657
AnuaulaLaalndn, mean (SD), mmHg 78 (11.3) 76.4(10.1) 497
Tusiuludansiia LDL-C, mean (SD), mg/dL 120.1 (30.9) 124.6 (34.7) 573

HbA, , hemoglobin A, ;
“1donmaulduinndt 1 dudan

~ Paduuasegiusmedeau naulsinsuiouas 100

LDL-C, low-density lipoprotein cholesterol.
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srdutnanaazanluEonanaviaduunety 2 Agu tlumnsinediu (P = .717) ANNGUBFLNRA LAy
anudulauaalndnanavadsunee 2 nas iuansnedu (P> .05 ) uas szduluiuluidonsiia LDL-C
anAvLAS T 2 nga Tsiumnsingdu (P =.591) (m‘swﬁ 3)

wanmsiSauifisusnuanuiivwalalunissuudnsseniemssnsuuuinsnsiunssne
wuuiivfFuiuslasnsewuil druanudasadudiuyana Anudeedanislidulimuizay
Aanuausalunsusafiuainsidutieldogugndos uazduertinissnuldgadasinanzas
oanadinstiy 2 nqu SanuBadiuaglustduinadounnfigalinandiofiu (P > .05) dunauas
ANUANAINUT sy LNAFUUEANSHANUAINZAN SEEEIAISDADEUNNELANIEAN LFBLAIASID
uaﬁlaauamum m 2 ﬂa:u wauu?usmumnmmnnamfuLmnm\mu (P > .05) muUseansua
wuih msFaasfianudaou msrhiduanmsmuaussFuhmaite v 2 nqu Badulussduann
fosnfigaliuansiedu (P > .05) svaadinstungusnwuuufivjFuiuslasnseiinnuiasiuin

IBmssamuuuiiansagivanmsiinansunsadauanalsainnuiiluamaninnninguinsiig

fimnauansvatvditaddsyneadit (P =.015) smunsBagiedugudnaswui fimsilalama
tWifdmsndaduls Wawusihlumsasiuuasdoiasuguain i lamnauduianeaus vy
uazdale fimsidanldndweinsyara 1a3aviie anufizanndosiunineinsfisiag fio 2 AAN
ﬁs:rﬁ‘ummt'ﬁlaﬁu&nﬂﬁﬂmﬂﬁqusjLmﬂﬁhﬂﬁu (P> .05) (m157197 4)

A1s19fi 3. AnUssufisunisiwisundasvavssduinaagzauludon anudulafio wazludiu
{utdon LDL-C #dvnmany

Mean Difference (95% CI)

Adssuisu P Value

aguinsy agufivfFunusinanse
Thenaazanludon (HbA1c), % -1.1 (-1.5 8 -0.8) -1.0 (-1.6 81y -0.4) 717
ANuGudalaan, mmHg -15(-20.9 819 -9.1) -12 (-18.5 81y -5.4) 487
anudulanaalnan, mmHg -6.5(-11.9 89 -1.1) -2.2(-5.6891.1) 194
Tosiulwdansiia LDL-C, mg/dL -14.1 (-23.5 §v -4.8) -10.1 (-22.3 819 2.2) .591
HbA, , hemoglobin A, ; LDL-C, low-density lipoprotein cholesterol.

ms9fl 4. msisuifisuanafiswalalumsiuuimsszuieinsnsuazasinvuuuivfiuiusinease

Mean (SD)
dadariiu aguinsg agufivfFuiuslaonse P Value
(n=37) (n=33)
Auanulanndy
ANudasnduiudayadiuyaaa 4.73 (0.45) 4.76 (0.44) .794
fanudsvsanisidenlimunzannsodudunsie 1.43 (0.69) 1.42 (1) .968
ansadsafiumnsiduthelaadvgadoy 4.81(0.4) 4.88 (0.33) 443
aansadeenlisnuldgndosinanzas 4.76 (0.5) 4.85 (0.36) .385
fULAILAEANNANA
SEgZIASVUEASHAMNRUNZTN 4.68 (0.48) 4.82(0.39) 178
s2aza1 tUA15SDAD YN AN TN 4.70 (0.46) 4.76 (0.44) 612
saninFunainsitozaviaziiduen 4.76 (0.55) 4.85 (0.44) 447
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a51971 4. mswssufisuanuivwalalunissvudmssenivinsnsuasmssavnuuiuauw

1

uslagnsy (62)

Mean (SD)
dodaiiu aguinsy nquivfFuusinunse P Value
(n=37) (n=33)
AuUsEaNSHa
mMsEaasianuiawey 4.73 (0.45) 4.73 (0.45) .982
ﬁfiﬁuamsmu@m:ﬁu&wmaimﬁamﬁﬁu 4.78 (0.48) 4.76 (0.44) 812
Freannmsiinazunsadaunnlsaiuinnulalusuian 4.57 (0.65) 4.88 (0.33) .015
msBagthudugudnais
tdalomatifidiusindaduls 4.65 (0.54) 4.73(0.54) 574
euuzihtumsiouiu wasiimsdoaduguan 4.65 (0.54) 4.73(0.52) .536
wWhlaanuduthisnumusvnsuazanusan 4.59 (0.73) 4.67 (0.69) 673
Endwensymna weEavlia amu"?’iaamé’aﬂﬁun%wmﬂ'sﬁﬁagj 4.57 (0.56) 4.78 (0.42) .079

aAUs1gua

ms$awuuuinsnsianuuansvanmsdnsuuuiviFuiuslaensaduatounn Fva1ad
HanstnuANuFuRuSsenisunngduazding flavaninsiniuuuinsniu wwndlbaansa
nsasumegihelasandunld anumansalunmsnisdonansimevasgiheanas SoluFeddny
ﬁQ’ﬂaﬂi’%’ﬂﬁ\naLi"iau’h%ums%nmehumafﬂmImﬂ?umsﬁﬂmm%’ai’zﬁﬁ'mqﬂi:a\iﬁtﬁaLﬂ%ﬂmﬁau
namssngUisuIviuLuuiiufauiusiaense (Luuaeiiy) fumssawnuuinsnsiasiiuians
sumestu video conference wazdensinsuuuaaulailaslilusunsunoufiainasvas sw.an.
wasfimsusaifiuanafivwalelunisiuudaisty 2 stunuy Pdimnuuansitsiunialiagels
NnsBUMsAEnEAaunthiinu mstiuimsuuuTnsstudisusafianusndiuintunstioy
wsdasusudAunshouguuuuing wiluszozsnfianududniiavointdndwenstisuni
wazaansidana lumsiiunuavgisuazgiusns’ waslisipeunsAnILUUAISIASIER
pfuTu (meta-analysis) Aoundiinuin asSamUisiuivinueiugduuuastiuinsinsgy
aansaanssduthemaazauluionlfussanmdasas 0.5 navdINlAsUAISALA 6 LHUs °

namsAnminui msfavuvmnulungudagiet 2 agu Hrsanseduthmaazay
ludoaldlauans1ediu (P = .717) aanadnvAusigeiunsinwAauntintivay Zhai nazane’®
ﬁfﬁﬁnmuﬁﬂmﬁwms@Lm%ﬂmé’ﬂ]mmmmuuui‘nsnuﬁ‘uvaémﬁuwuh fi9 2 98 aansn
anszduihmaazantudaatibinansoiu Tasisinsnvanavidiosas 0.37 fisufuuvudeds
anavidfosas 0.31" uazfvaaandovAusiserunmsanwidaunihifitd@nvinsunndnieina
Tums%ﬂmismmemﬁﬂsz%‘n?,mwmsmuqusgﬁuﬁwmaa:au?mﬁam'ﬁﬁtﬁwLﬁwﬁums%ﬂm
wuudiduviata wuin e 2 QBEY aansnanssduthmaazanludanndomssnu is tinandofu
uissaivayudoaguimsunndmetaaansaanssduimaazantudanlugisiuimnnu
I fisuirhAunmsiasuuusaia wioufsldusslovinmuassgiouazanadumednsy
{1 ‘Imlmww:azh\n"i\ﬁi;;l,"ﬁ'mﬁzlaQTuﬁuﬁuuUﬂ%%aagﬁwfﬂamﬂiﬂwmma” waziidnsieviu
asAnwnTisfidunisiesisiafuudesrusiunsfnufdunisnaassuuuguiiinguaiuay
(randomized controlled trial, RCT) 91131 22 mnﬁ\mm 55 ANsANE Q’ﬂwé’mm 9,258 AU
wui ngulnsisgisanssduimaazauludaatddniinissavuuudviduogedindAey
meadd (P < .001) BegruBusuil uansdnwiuasti 2 AR HANaLANEIAUPEY laagUuuL
msneaavnuLduffingumuaufiviuiseiisivsiusnwui fanndvdosas 40 vasmsnwTenua
Awvimssasnuuinsnsldnanisinmdai ilavernlugtuvuifinisesintassduiena
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twdaamanuLay (self-blood sugar monitoring) waziinistdvusnisinalulagnistiauine
mesuwnguuusaulaii teleconsultation) lunsusuenene Tasfitiies 1 ms@nwfinuin mssnw
wuuaedudind dufimdawuinde 2 suuuulinandnedul 3 uasvaoandpsiiusisounisdnyiuas
Sood uazmadz’ uaz Ciemins wazmae’® ﬁfﬁﬁﬂm‘iugmwumsﬂmaa\iquaju‘ﬁ'ﬁna;umuqu
WipuifisunanisSavnuuinsnsuaznuuivjFunusinensenuin o 2 98 Ansaansziy
iheaazauludon anududaladn anudulouaals uaslusiuludoasia LDL-C talsiunnshofiu

namstszifiuanufonalorfisfunstiuiaisi 2 sukuu Tainansiu Aonadoviu
s1wvumsdnsdauninifiiunisiiesisiafniuvas Hamasaki'® fiwudy Bifianuuansie
tuanufswalovasihufinsuvinisnssnmriunisinsisiunguiildsunisquamuund
uafinis@awilay Cho wazamz’” Iduaasldifiuin assawnuuinsnsiiuanuiiowalavav
fiheldaefitisddmifiasufsudunsiawuvuiivjFunusinenseiugine adrelsAnu
nadwsiionatAnandndwavavguuuunisineilsatuinufinandioiu oraasiaslailasu
m‘sﬂnﬂmu,a:'nswﬁﬁamsLﬂssmwa\waamsmv@usxﬁuﬁw(maazau?mﬁamswhmjmwm
firhas@ne luneassAududunisAneuas Ruiz de Adana uazaauz® fitdssyin anufiowale
vavijiwarvanavtungufildsunissavnuunsis Seoralunauangtistungunaase
finst8Tnsias e 1 Tu 3 ads Beaaliasnsavsaifiunarnufivwalovasmsinsuuuinss
tdaenoiRnewafoasui Insnuiinadaanufivwaloanas tuussifudusraasiasiinnudadiu
Tumsdnsuuuinsnsivrainsaannnzunsndouainlsauinnuldlusnandasnitnisiom
wuudodu SeaanndosiusiseiumsinuAouniiniuay Abanemai uazani' Awui fied
savwvvuTnsnsazlianudnaifisdumsiianmzunsafoubuiiinsiaviiuinsislinaan
W AFumMuussUsza e wisladauanlsaumnu iudu uasiinsAnwiuag AshaRani
wazAar? Awuh gihslsawnvmnuaiulng) $auas 75.7 dulindaudmiumstdnuinss lasuasih
guassaniisfiddydaiianuenduintumsasrsanufuiusseninegisduunng

atelsfena tilasonnssnwinuuinsiis oefienudsslunsusafiugihelatigndas
Asudu suiumsFaasssnieuwnduazgisarafianuamandaundarintoiald vnaaadas
WU auaeldsunanstnuaInAIssnE Aansavaugised o dunnndgFanssnunidnasaan
auasinsdnriAtulutuludusauiisinise fiszuudsovioya nazfinnugdiiusansd
fimsuduuinsilsewsuiagessiii saududiagiasidsunissminsaanainlseweuia fugua
fUhesiaiiiavuay sw.ae. Alisidasesldsunmsustaulintuidouthugioy Taamslsewesiuia
axfimsasiayavaviiiufiafnauguadoiiiosfithuiulusunsustuuyszarudayateiodiy
yHauthu (Smart COC) UDIDININEATS1H

fasranlunisdnuiseadeil da Lildfinsiuisuifisudad ugiefidulsaiuivau
s lainuAugUasuIvNuADusnuund i iy 2 nqu f&adruwa 9 Auviall Fuooradewase
ASANE

asanwiseluaseil Mdfinsdunduiiagivaowinginisegislionaadasie 2 nqu
fidnwaizaduadedu wazdulnaidugdguory 1fisanguassalunisiiuinisinwiuuuinsiiy

oo

Soidananufitiuinisagiu swan. Taefidwmif swan. uausiwussaumsrioulmumng
AugihoaunsadoasAuld tiiunieszuu video conference Wumsiniunsausaviusuuuy
MsTAUSASHE tnsi BoudifidadnAntumsiiunuuasunnganwugiie usuwngddeaunsansinsnm
Humelnale uaswamssneluiguansivonassnmuuuRLia sukuumstiusAIsIingiy
mstdsumsWaatssdaiiiavifisinisundausuiiadunsiudsuntasmumnalulainsdaas
fazmauandufiosfuglinntu fdwsetidisfidumenisswenuamuailamatdwounng
ity wazmafinislinsnsfnanntuemiufvanivvasdian ausaadvanuduiusia
uazduAthslovaufiield Insnvanfuwe3asiiofdayduniisfiacfiunuinlunisquaguain
Q’ﬂammmm?uﬂmsswﬁ' 21

foraupuuzdmsumsinmadesialy Aa msiRusinuaiaaiag uasfunnridaiian
oaadiasiingnidsy Tasdugiheftianundontunaluladadelvi asnsasuuinisiinuAld
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Abstract

Background: The COVID-19 pandemic has impacted speech and language therapy
practices in Thailand, preventing patients from receiving in-person therapy sessions
at clinics. To address prolonged gaps between therapy sessions, speech therapists adopted
telepractice as an alternative.

Objective: To compare parental opinions between in-clinic speech therapy and telepractice.
Methods: Researchers distributed an electronic questionnaire to 78 parents via online
speech therapy platforms. The questionnaire comprised 3 sections: patient information
(4 items), parent information (6 items), and parental opinions on in-clinic speech therapy
versus telepractice (15 items). In the patient and parent information sections, parents
selected options corresponding to their situation. In the section on parental opinions,
parents rated their views using a Likert scale.

Results: Parents demonstrated significantly higher levels of satisfaction with in-clinic
speech therapy compared to telepractice across 12 topics (P < .05), whereas no statistically
significant differences were observed in 3 topics (P > .05). Topics where in-clinic therapy was
rated more positively included pretherapy processes, therapy procedures, posttherapy
processes, therapy outcomes, and factors related to location and therapy materials.
Conclusions: Parents provided more positive feedback for in-clinic speech therapy than
telepractice. Despite the critical role telepractice played during the COVID-19 pandemic,
parents still believe in-clinic therapy is more effective. As the severity of the COVID-19
pandemic decreases, it is likely that the use of telepractice will decline in favor of in-clinic
therapy.

Keywords: In-clinic speech therapy, Telepractice, Parental opinion
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35msfnw: anzgidurhaisdsuuuaauaudiinansafindlidudunasasfiDungusiagie
911U 78 AU Wiugamemsiayaaaulan uuuaasunin Usznaudiy 3 du tdud dayadiae
(4 o) tayagunasa (6 Uip) uazanudaLfiuvasgunasasiifidanisiinyafindiinuaznsilnye
msita (15 ¥o) Taslusruvastoyadihuuacfunasas WunasoudondiFonfiaonadoeiu
dayavavgihuuazgunasay tudiuvavanudaiuvavgunasavsanisilnye MEunasadan
seauanuAaiulugUuuy Likert scale

wanisinue: gunasasiinsuansanudafiululuBovandanmsilnyauuudisasifiaain
UM lnasgtefidadmAnvada 31uiu 12 Wida (P < .05) wazlifianuuansiieazinedl
Hpar@eunvana 91uIu 3 wids (P > .05) 16\aﬁ’aﬁ'aﬁQ’Uﬂﬂiaaféﬁ,tammmﬁmLﬁm%\imﬂﬁia
asElayauuusdafindfinananiwuumesiaa WWuA astuIunsAsunslayanszuIuns
sewivflnye nszIuMsHAsASEnWe HadwsSuassEinwe uailaduduanufiuazionsiinyn
agu: funasaslduaavanudaifiuideuindonisiinyauuudisiashfindfinuinaiuuumsing
Aoudimsilnyauuumelnafinnuddlugivaniiz COVID-19 agwann udgunasasdeasiiain
nwsﬂﬂwumquﬁwiaGﬁﬁﬂﬁﬁﬂﬁuﬁﬂs:ﬁn%mwmnnh Sufimnandutuléin gunasavesidan
nwsﬂammnwfaaamaaLi”jaama: COVID-19 fimnuguusvanag

]
oo o o

Aaa: mstlayafindfin msiayameina AnuAaEuvasgUaAsas

uniin

msuimsamsunngnivlaa (telemedecine) I3 uimuuazldnfousnfinsufionianms
thufn (The Department of Veterans Affairs) as andgaiuinn il w.a. 2546 ifipanilaymnnsiinge
AsU3AsnIsAIsunnguasnm s udnfiardeagluiufivuunfidaslfarlunisidunie
Wunauu Seldwmunszuu Office of Telehealth Services (OTS) Buldgaihanttlunistwuians
memsuwndfivarnvane sudenmsilayanieina (telepractice)’ Wl w.a. 2563 nguiinuAlunisya
Tulsone1uIas1unBud Wihnsiayariuszuunisinaantilulsews1uiasiandusd 1ioean
MsuWsszuIAUavLatia COVID-19 Taathilvudisuuuumsilawaluadfindulunvussiad
(face-to-face) ‘mﬂqﬁmiﬂﬂwﬁLﬁa\amﬂmmwés:mmaaLﬁyafa%a COVID-19 1aglsinsiuLian
Aanrunsaloznduiiignnzuadiiiale srvdenansenuligiisgandelanmalunisitifenissy
msBauflolamiunmsinazmswe doiu inuilamswadetdihmsilanamelnaifiagismde
Wiheldsunsilnyaagiesaiiias
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amﬂmm'iwum-mm-l,l,azmsfﬁ?ml,tmaw%gaLu%m (American Speech-Language-Hearing
Association, ASHA) Tal#fizruvavaisilayanieinain tDunistdinaluladinsauuiauuas
Bumnasifia tinlWusnnstuszuzlnanugunsaldidnnsaiing Taefaudanisdaarsssninvgiln
Augiy wiansFaarsuaniudsudayadusnitediindredu Tawazldnrsiinyaniuina
tunisusafiu Warssnw WWduuzi wasldduiamdugine uananil aurau ASHA
Foatduayunislayanivinaindugduvunistiviaisimuizandmiuinuilunisya
TunstiudasAuduieftelustuuumstiudmswninuazsiudunsilawauuusdastuaadin
msHawanuina wivaanilu 3 Ussian Téud 1) Synchronous lunistéudasilananielaa
HunsiBousiadhoiFusuaz/vioidlanuuiduatng fAdnuAlunsyauazgiisaansadoasiuld
Tugronandieiu %ﬁtﬁugﬂLL‘UUﬁ"ﬂé’wﬁums?\lnuuvﬁurﬁiaﬁﬁugﬂmeﬁ'\nﬁu 2) Asynchronous
umstiusmsilnyamstnafiinuitunmsyaiimstiufindayafiiurdasiunmsusafiunazasilnye
Botiayaiugniufintugunuusie 9 1w onas guaw 3aTe Dudu Tasguisuasinuilunsye
ausaridedayamaritusvuvusaulaild 3) Hybrid 1Jumstiviaistiananivlaafii
ASNANNAIUSENIY Synchronous wag Asynchronous? froft ﬂ']’iLEaﬂﬂﬁ:mﬂﬂﬁﬂﬂw‘]ﬂﬂﬁ\ﬁfﬂa&u
siovAiiviivAanuFauAIsUDIETBuatERIA SAINTIANMUINEANAULNUASEAYAG Y

naoInvIISEnaBativuazdagasinainau ASHA tauaaslfifiuin mstiayanmolaaiiu
aunsalBlgfuiiedfiiymiunuuacmsyaldnanuansusaanuass g iotulssnatngs 4
wazseUszna? 5 ¢ sauttfinaaneuisusiseuin dszanSuaoansiayamvinauazsisiac
finafindufiuszanduatinansiu’" uanani astawanivinadelidafivatsusenis 1gu
sreligihsfogluiuivnslnauasdfifianuRaisniemsiadaulmainsadidouians g
anANuEBYA1sHaSs COVID-19 anszuziiatuazaldsiatunisidiuniet 3 4 aglsAnny
astlayanulnatuffidonnde 1y Dumsudyaiadunadids msiedouanundouvas
gunsal (1w mauRmas tulasinu ¥ily) wazlusunsy (1¥u A1sas1vaeA Zoom Asadivde
fadffotunisasu) dSmsunsilawanelna® 2 msviaueaugunsalifiasoinnisvianuniwe's
sauAvlimanzAuanuiauafivisUszan wu guisfifianuauisalunisasuansafunisiln
tvpe*

tumstiayalsiiesdunsiinnanuusisdad lundinndanisilnawanivlaa funasaviiain
funuinadadisannlumsassfunauimsmeasuasniswe glisarsnsadeudaisas
asyaldonfsinsuszsriuvasgihofthulusulng fuaasasdefiunuinlumsnsedulunan
BodnuBlumsyesududoviiivivanudidyinazfinsaau saudsuusihiinuenistinnsedu
Wannnstifugunasavuasginadis iRatifunasasasnsathiutéAthulas vuissnaiuaiiy
teasreanuivnalovaviunasavsianisilayaniving wadisianwuit gunasaviianuiivwale
tunsilaganivlnaagluszdiuge’” waziinaniui msiz';lﬂmmm\ﬁfﬂaﬁuﬁUszﬁ‘n'émwg\ﬁm'm
nuissludssinasigfonsufeldszyin fuaasasuansansiuiinsilagamsinatiugizan
szpznatuazatdsislunsidume siuBvananundsusimensdnuiuazanintunsiingy
Asilawe? ag19lsAniu vIuIsednsuiuniviiiisuifivuaiufivwalovavgunasavsia
asiaywanivlnanaavuain guamasavianuiivnalalunisilananivinatasniinisiinye
wuudhsiaghfinadin Tast¥ivguain msilawauuushdasainsaassufduiusiuinuilunisye
tunnin Mikldnseniindenisitiodolsadufiinsiunianensailsaldfinitnsiinyanmsing
HﬂWuﬁTuﬂﬁ?JﬂwuﬂﬁﬂaﬁﬂL§851u]EJGiaﬂﬁ?\lﬂwvaWﬂﬂjWﬂWS?JﬂwvﬂﬂWQTﬂazz AMsHUfFuNus
s ihouasinuilunsye sauivdssansamnlunmsissudvavgihalunstiayauuusisas
findfinfininnin® Beudigunasavazfimnufivwaladonisiinyauvuddasfindfinuinni
astlayanelaa wegunasasdufiuitnisigialdsunsilayanelnaluannzaisundstuin
vaviialida COVID-19 fuiniilatinyeias'

Tuuszinalng vuisefifinsdisroanudafinvasgunasavsanisilinyamelnadislivsing
msﬁﬂmﬁ%\ﬁﬁgmﬂsxa\ﬁﬁtﬁam%wLﬁ&mmmﬁmﬁuuaaQ’Unmaaﬁ'ﬁﬁiams?lnwjmwuﬁwiaﬁa
findfinuazaisiinyanisina Fonadwsarusashivuszynaldlunisusuuguuszansainvay
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msiayanuina syuderhidarunsamanisalumnidulunstdasdaarsnmlaalunsiiayavay
HunmsavlusunAnndsoInnIsunsseuIauaggatisa COVID-19 wiuvay

3515

sUuuumsAavInazng N9

AsANEILBIYINM (quantitative research design) sUuuua1519 (survey research)
TastduvuasuaufiAsdasiuanudafiuvaviunasas (Frufi 3) fimsiAvdayatuguuuvuay
Likert scale

nqudage s unasavuaelibefldsunisiinyafiniiensionnuiianunfivosnisio
ANuKEINg 15eweuIasIsud Mmelussaznat 13 ssuiraidfiaunnsiaudiobiousunau w.a. 2564
Uszyinsuazngudiagrefilitunisfnsniudunasavuavgias dAatdanmuinmaridain
Gesinluil 1) dunasavuavitnsfiinandumstinyafilssweuiasndud 2) duaasavuasiiae
fignifedylilaymimunasmemusinazasyeadn 3) funasasvavilafiasidsunisia

u <
o
[ @

nenvudsasfindfinuazuuumelaa 4) §unasavuavgihefitasunisiianauuusisasinaain

' v

pehutiow 3 afy 5) funasovuaviiheildfumsiawamelnaatiias 3 ads 6) funasaeiiiu
fauaguiudundn uaz 7) funasasvasgisfausaitauazFomsianuiing lasan sy
trhasEnuUszvInsfinibansiaanuiaunfivasnsdannuming Tsewe1u1as1udud wui
UssvinsiifiauaniBaonadaseunaridadn S1uaufonun 117 au anamsduinuue
nqushadslneldgns Taro Yamane? ipszdutisddnirinAu .05 tfidnsrmnuise suu
91 Au amzdiduldmnsdonvuaauaululdingusiotie S1uutenun 117 au wasldsy
AMSADUTUNAUNIDINNGNDE1 11U 78 AU

1A3auiinidy

wwuasumuBidnnsafindlugluuuvas Google Forms gawmuniulasnissivsiudoya
21nAIsNUNIWIssSUnssuALAgITasnarsaty Tasuuuasuaia Ussnaudis 3 dau tdud
1) fayadiae 2) fayagunasas uaz 3) mnudafiuvssgunasasfifisianisilnyafindfinuaz
asilawanmelna wuuasuauauf 1 Ustnaudie 4 dnna aaumuiAsdudayavasiie taud
WA 21y AGUYEIYRS UatMSANEY LUUABUANAIUA 2 Ustnaudiy 6 Anna aauanutAnify
Foyavavfnasas tiA Lwa a1y ANuAETeAULUIY 218w sEdiumsinen M AtEAthu Sy
FuBnfionduaglutuideddu Seniafiarduagluiiogiiu uaznisidunaifiauaafinilnye
Tsoweu1as111Bu8 wuuasuamaIuf 3 Usznaudie 15 Aaia aauaiutigrAuanuAaiiu
vavgunasavdanisiinyauuudidadifindfinuazaisilananielaa TasdaiuAsrdovdu
AszLIUASEANA tauA Aswdsumsiawe (Jo 1-3) ssrniadsumsilaye (G 4-6) wavinsu
msiaye (o 7-9) wadwsoanstane (Ja 10-12) u,axi“Jaé?ﬂﬁLﬁ'mﬂ’aaﬁumsﬂﬂwﬁ (02 13-15)
wuuaauaNEIuf 1 uaz 2 Awvualingusadudandudanfinsedudayavavgie wuuaaunaiy
fFuf 3 Avualdndudisdisuaavanudaifiudanisinyafindfinuazaisiinyanielna
tuudazdalusuuuy Likert scale Taataziuuszning 1-5 azuuu (1 azuuu = iudisudigo,
2 AZLUU = LAUMLEDY, 3 ATLUY = LHRUMIY, 4 ATLUY = LRUAIBNNA, AL 5 ATLLUY = Lﬁuﬁwmﬂﬁ'qﬂ)
(Supplementary S1)

wuuaaunuldi tunagaumaianuAsensedaiiiant (content validity) Taga1158
auiinuAluniswe shuau 3 i AfiuszaumsaimsrhoudutinuAlunswasinni 15 9 uaz
flfidutdaudslums@nmil afiorsananuaanndavsenitsdamauduinglscasd
Ypve1uIse Taainualddarmaiunsazdoldsuainnunsedens 0.5 Tuld (+1 = Hauuloin
ﬂ'aﬁmwﬁ?uﬁmmaammé’aa, 0= L?jafajLLﬂTahﬁaﬁmmﬁuﬁmmaammé’a\ﬁ, 1 = 1 §iaualein
ﬁaﬁwawuﬁu?&iﬁﬂawuaamﬂﬁaﬂ) Nan1sItAsIzhdamatnusazdafiAdsfiaiuaonnany
(index of item-objective congruence, I0C) agjse1i1w 0.50-1.00 WasLriAy 0.86
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1A3DviinIdY

AMzIdamMAIsAnLaans1aBagUreNgnItadsndWmuIAIsNIvAIBILAEAISWAAIET

U
P~ o

slousitfiaunnsIandivfiausunan w.a. 2564 wasrinmsdasiedagisfisidulunsdasifiausan

'
ol o

nduFuAuUssifiiiaRosanigihsiinduuiamsilanaiindfinuasnisilayamolaasdvios

3 Asy eaaaridaLd taowudszyinsfiidnuivazmuInngusiog 191 UsEBISTIIRNA

o
o o o

117 Ay AuzgIduBusvingussavAvaunisidsuazadurgisaisuvuaauniudiulysunsy
astlayanivinaniy Webex wasumiingidsuiina uazlusunsy Zoom avdvAntivdadusay
whsmeuiduunngufnaasanuaulorinsinnisise uazdvdvdnvuasuniuliunngusaagie
Auaavanudugautinsinnisisy wminguaasavlddonvuaauaiundvaisluaififinue
anzispazbifinsindagnasasifiafinniunisnaunuuaauaia awnﬁummz@"i5ﬂﬁwt,ﬁun15
Wusiusmuvuasuaafonuafild asrvaasvanuanysaivavdoyauvuasuaiufildsu
msasvany sxgaihlUiiessiuazudanadayanvadfisaly asiseifinsifudayanuise
Feusiiaunuamwusiodounmen w.a. 2566 sauszuznantumsifudoyatszanm 3 1Hou

msIAsieidaya

asItasidayanisadflilusunsy Stata gufl 17 (StataCorp. Version 17. College
Station, TX: StataCorp LLC; 2021) dayatusufi 1 uaz 2 Iiaszvidayalasldaffidonssan
(descriptive statistics) Iagdinissipeiunanisitasizilugvuvuuiunazdova: uazdoya
tugufi 3 Siesievdayalasldaffifonssaun tdud A1dsugiu (median) A1gegn (max)
wazA1ehge (min) wazldaffmBuayuiu (inferential statistics) Ao A1 sum ranks §iu33
Shapiro-Wilk test Lﬁ'ammaaumsl,l,aml,aauaaﬂaga wazldafidi Wilcoxon signed rank test
Winitas1zviAnuuand1vade it dynivaifivavanudnifivvasgunasassanisiaye
LUUEIaefAirdinnazuuuniving TauMuuascaulyaIAynIvadfitiiAu .05 (P < .05) uas
muualiine positive sum of ranks fiAgenii negative sum of ranks nanegiy nauEDEN9
fimudaiuidsuandunisianauuusdadiindfinunniuuunising uaztunmenseduii
#nA positive sum of ranks fifEnd1 negative sum of ranks wanegy AgushHagviiANNAALAY
WBeunAumstiayauuumelnainaniwuusidadifieaia

HANNSANI

nauEDENY Srnutenun 117 au fifeaunvuasuniundy s1uiu 78 au Andudauas 67
ayaluduf 1 dagagihe wuii Shwudihawansuinninwandgs Aodudosas 61.5 uaz
awaz 38.5 snua1du a1ysenine 0-18 U Tawaulnaiagtugiveny 6.1-9.0 U Asdudosas 37.2
Dugnawdsannnifididas Aalufoua: 44 uazdawar 34 muddu SHulnajiiidunisinm
tulsuieuund Aadudowaz 69.3 (ms19fi 1)

dayaluduf 2 doyagunasas uanelifiuil gunasavarulvajony 31-40 U Aarlu
$owaz 41 dulnaiiardoviiudaiviauisavavdineg Antdudasaz 87.2 awiilddoans
meluthuduastneaaroniiby Aadusosaz 87.2 Sruruamdaiordeluthu drulval
fishuu 4-7 au Aadudasaz 60.3 Seniafiordeluilagiu drulnaiardelungoinwg Aedu
$a8az 87.4 msiBiumuinfilsoneiviasandud sruluaiidunmelaslfeuninuzdiugr dadu
Sawaz 71.8 (15197 2)

ﬁaga’iumuﬁ' 3 taiA Shapiro-Wilk test rnsnaday 1ADASIDFIUAITUIAUDIVDY
Fayatunsiazdartuluidamauanudnfiuvaviunasavsansilawauuusisadfinaiinuas
sian1slayanivinag (30 M) wuil mMsuaauavvavdayalaldagtugluuunisuanuavund
adhufitipadeymaiifinnda (P < .05) naawsmeaiiti Wilcoxon signed rank test tduanuunain
ﬂzius”nasiwﬁmsmemmﬁmLﬁuﬁumnﬁhaﬁuaﬂwﬁﬁyﬁwﬁm F1u 12 8o (Frewfi 1,2, 3, 4,5, 7,
9,10, 11, 12, 14, uaz 15) uaslifianuuansivagefitisdda s1uiu 3 Fa (Faufi 6, 8, uaz 13)

v

]
o
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Az IdaMUAlAMINAT positive sum ranks fifgundn negative sum ranks nansgiv AgaeIDENg
fianufivwalasianistinyauvushdasfindfinunainnsiiawanielaa uazlumendudu winen
negative sum ranks fidngenin positive sum ranks waefiv agusiag1viianuivwalass
asfiawauuunisinauianiinsilayauuudidasfiedfin onuadwsuisawuin Wadadis
ANuuansitvadvfided A dian positive sum ranks guadi negative sum ranks tunnda

(mswﬁ 3)

e519fi 1. anwraillvavgihe

daya U (%)
VWA
Fpb] 48 (61.5)
WEUY 30 (38.5)
21y, T
<3.0 3(3.8)
3.1-6.0 25 (32.0)
6.1-9.0 29 (37.2)
9.1-12.0 13(16.7)
12.1-15.0 6(7.7)
15.1-18.0 2(2.6)
aundnluasavnsl
ANAULREN 44 (56.4)
fiftiav 34 (43.6)
sUnuuMIsAnE
Tsai5audnf 54 (69.3)
Tsai5aun1sAnwINLAY 14 (17.9)
Lmum’iﬁmmsﬁﬂmLawwxqﬂﬂa 2(2.6)
S I IRVt tyath) 3(3.8)
Bitddnu tudlogiiu 5 (6.4)

ans1ufl 2. Anvasmivvasguaasas

daya 21U (%)
2y, 1
20-30 8(10.3)
31-40 32 (41.0)
41-50 27 (34.6)
51-60 7 (9.0)
> 60 4(5.1)

Rama Med J. 2025;48(3):e272383.

6/15



RMJ

Original Article

m519fi 2. anwaeiliuaviunasa (ko)

o
uada
3

21U (%)

o v o Wy
ﬂ'ﬂ&ILﬂEI'JUFJ\iﬂ‘IJQ‘IJ'JEJ

dendaunsan 68 (87.2)
Houafitisdas 10 (12.8)
M Aldaoasiitu
M ingnalgatviien 68 (87.2)
mmfmnawuaxmm?{u 8(10.2)
mmfmlﬂa'hma:mmﬁaﬂqw 2(2.6)
uwuaundalutiy, au
1-3 27 (34.6)
4-7 47 (60.3)
8-10 3(3.8)
>10 1(1.3)
Sondnfiorduagluilegiiu
AFILNNY 51 (65.4)
Fua 27 (34.6)
§8As1Bun1eunflsoweuiasiunsua
FIUNIRUSAIUB 56 (71.8)
USANSAISISUE 22 (28.2)
A1519f 3. uamsuﬁﬂ‘uLﬁﬂunnuﬁmﬁuuaap:iﬂnnsawiams?lnwumuuuéiwiaéhﬁnﬁﬁnu,axu,uuma'tna
sUuuy  Azuuu Sum Ranks
Ay P Value
msila  Median Min Max Positive Negative Zero
AamdSumsilaym
1) WauAtumsyalaimsasuiaingussasa Aafln 5 2 5
. . 1,467.0 129.0 1,485.0 >.0001
astayaldrhwdtoatvdaou mulaa 5 2 5
2) dnanAtumswalaidalamaliriulad Adfln 5 2 5
1,434.5 3205 1,326.0 .0010
dusimlumsnadhninemsilayavavddis metaa 5 2 5
3) dnufilumsyaaiunsanaudaavae Adfin 5 2 5
. 862.0 139.0 2,080.0 .0069
vaurulnsalou melna 5 2 5
szudutinsumsilanm
4) iinuAlumsyaiiznisilnyafisonaday Aatn 4 2 5
. 1,285.0 256.0 1,540.0 .0014
wazmsnsanAuIngUseavAnIsiln melna 4 1 5
5) szpzaitunsilawanivinag 1 A%y Aafin 5 2 5
1,453.5 546.5 1,081.0 .0107
daNuLnUzaY melna 5 1 5
6) lumstlaye Mulddilamaidriufiaiusiu aafin 5 1 5
1,200.5 7525 1,128.0 .2049
Tuvaemstanm metna 5 1 5
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ans19fl 3. wamsildsuifisuanudaiuvavunasavsamsilanauvudisiasnaiiauasuuunuina (sa)

sUuuy  Azuul Sum Ranks
Ay P Value
msia  Median Min Max Positive Negative Zero
nwavidhsumsilanm
7) muwuziuaviinuAtunsye 1o Aadin 5 1 5
a1sthu 38msia aransahiudsuld mulaa 5 1 5 1,3355  205.5 1,540.0 .0005
tumsHinsafichuldiDuaged
8) Tumsﬁﬂwmﬂmsﬂﬂwﬁﬂ%aﬁﬂfﬂ aafin 5 2 5
.. 1,003.5 5925 1,485.0 .2089
fiszazAanudfivanzay mutna 4 1 5
9) msilawaridruiianuaseniin Aafin 5 2 5
fuAnNUAAUBINISHANARIBAULDY metna 5 2 5 1,2625 3875 1,431.0 .0082
wnndu
WAAWSUDYASHAYA
10) navonnsilnymnaetioe 3 A%y Aafin 5 2 5
v 1,709.5 2435 1,128.0 >.0001
HUIIWMUIAISMIIABLAZASHARTY mulaa 4 1 5
11) viavonnsilanmaeetios 3 sy Hie @afia 5 2 5
fimsyadoasifiauanvaonivanudass mulna 4 1 5 1,659.0 351.0 1,081.0 .0003
mu@ﬁumsﬁwqﬁﬂiiuﬁ'mm:aumﬂﬁu
12) fiheaansashdvfitdizougon Aafin 5 2 5
astane WEudinussriusonuag mulaa 4 1 5 1,659.0 351.0 1,081.0 .0003
Teagromanzas
13) e ldaelumsilane tdu Adiung Aaln 4 2 5
aldsetumsitiisuuinsilaneg mutaa 5 1 5 96.0 98.0 1,128.0  .9571
fimnananzay
Dosufizdasiunsilaya
14) amuﬁﬁfé’?umsﬂnwﬁ fimnusas e aafin 5 2 5
2,161.0 359.0 561.0 >.0001
siamsilawaduagrvann mulna 4 1 5
15) fihefinsiihdvguasaifitilumswe 1wy Adfin - 5 2 5
vaméuﬁnszﬁumwau?a ‘e’%ams@wis"é:u ! mutna 4 1 5 2,352.0 264.0 465.0 >.0001
W Dungvi
afiUs1oua

\iavornniazlsaszuin COVID-19 ritiiinuilunisyafinnusniudavudusasnie
nstlnye a1ngUnuuslsiasifadiniluuuunielaa iaaudaiiiaslunisilnyauazan
mMsunsszuavasisa COVID-19 msanmiifigauszasdifiaiiouifisuanudaifiuvasiunasos
ffidanisiinyauvusidadifindfinuaznisiinyaniing WiunIsAauLUUAUA DD UTAY
NAFWSDINNISABUUUUADUNINWLIT FUnAsaILaAvANNAALAUGDNSHANALUUGISDEN

]
o

findfinuazuuumuinaluszaufigs lasgunasaviduanvanudaiuidouinsansianauuy

o 1 o
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Abstract

Background: Obese parturients require a higher effective dose at 50% of phenylephrine (P)
for prophylactic infusion than non-obese parturients after combined spinal-epidural
anesthesia. There has been no study on the optimal dose of P administered in obese
parturients using slow injection with a smart pump imitation injection technique (SPIIT)
to prevent spinal hypotension (SH).

Objectives: To compare vasopressor consumption, bradycardia, and other side effects
between prophylactic P at doses of 100, 150, and 200 pg intravenous slow injections after
spinal anesthesia (SA) in obese parturients.

Methods: Participants were 369 obese parturients undergoing elective cesarean section
(C-section) from December 2022 to June 2024 were randomized into P100, P150, and P200
(n =123 per group). After completing SA, 3 groups were administered P at doses of 100,
150, and 200 pg over 30, 45, and 60 seconds, respectively, by opening 3 ways of a 3-way
stopcock to imitate the function of a smart pump. SH (systolic blood pressure [SBP] < 90%
of baseline) was treated with P100 pg.

Results: Mean rank of P were 201.0, 185.8, and 168.2 ug in the P100, P150, and P200
groups, respectively (P =.03). Reactive hypertensions (HTs) (SBP > 110% of baseline) were
59 (48.0%), 61 (49.6%), and 87 (70.7%) in P100, P150, and P200, respectively (P < .001).
Subgroup analysis showed SBPs higher than 130% of baseline were 2 (1.6%), 16 (13.0%),
and 25 (20.3%) in P100, P150, and P200, respectively (P <.001). No significant differences
were observed in other side effects.

Conclusions: The optimal prophylactic dose of P for management of SH with a SPIIT
considering an acceptable incidence of bradycardia and reactive HT is 100 pg after SA for
C-section in obese parturients.

Keywords: Cesarean section, Hypotension, Obese parturient, Prophylactic phenylephrine,
Spinal anesthesia

by the Author(s). Introduction

Licensee RMJ. This article is licensed . . . .
Spinal hypotension (SH) is a very common consequence of the sympathetic vasomotor

block caused by spinal anesthesia (SA) for cesarean section (C-section). According to
international guidelines,’ the use of vasopressors has been recommended for all normal
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pregnancies to prevent hypotension following SA for C-section. The preferred drug is
phenylephrine (P), an alpha-adrenergic receptor agonist, as it has been supported
by extensive researches demonstrating its safety. The administration should utilize
single-dilution techniques and/or prefilled syringes. The goal is to maintain systolic blood
pressure (SBP) at more than 90% of baseline values and to prevent it from dropping
below 80% of baseline. The use of a smart pump has been recommended, starting at a rate
of 25 to 50 pg per minute, administered immediately after completing the SA injection.
The dosage should be adjusted based on BP levels and heart rate (HR), with the option to
administer additional bolus doses as needed. In cases where a smart pump is unavailable
and staff are more familiar with manual drug administration, a slow injection with a smart
pump imitation injection technique by opening three ports of a 3-way stopcock system
could be employed.2 Administering P at 100 pg through this method had been shown to
effectively raise BP and reduce the incidence of bradycardia more efficiently than direct
intravenous (IV) bolus injections in normal body mass index (BMI) parturients. Furthermore,
a study comparing prophylactic doses of P immediately after SA had found that 100 pg was
more effective in preventing hypotension than 50 pg.3

The prevalence of obese parturients has been increasing worldwide.* There has
been a lack of data specifically addressing the use of P in pregnant women with obesity
who were those with a body mass index (BMI) of 30 kg/m? or greater.® This population
required further research to evaluate the safety, efficacy, and optimal dosing of P for
preventing SH during SA for C-section. Previous study on pregnant women with obesity
had demonstrated a higher incidence of SH compared to women with a BMI below 25 kg/m?
and those with a BMI between 25 and 30 kg/m? Additionally, obese pregnant women
required higher doses of ephedrine for treatment, indicating a greater susceptibility to SH
and a potentially increased demand for vasopressor support in this population.® There had
been no studies in resource-limited hospitals to determine the optimal dose of P for
preventing SH using a smart pump imitation injection technique at a rate of 100 pg over
30 seconds by opening 3 ports of a 3-way stopcock system (connecting the IV fluid bottle,
P syringe, and the pregnant woman’s 1V line). This method, was designed to mimic the
continuous infusion function of a smart pump, which had not been evaluated in pregnant
women with obesity following SA.

The objectives were to compare the required doses of vasopressors (vasopressors
consumption) for treating SH, incidence of bradycardia, reactive hypertension and other
side effects among groups receiving P at doses of 100, 150, and 200 pg, administered using
a smart pump imitation injection technique over 30, 45, and 60 seconds, respectively.
The P was administered immediately after SA for C-section in pregnant women with obesity.

Methods

Study Design, Setting, and Participants

Arandomized, single-blind, parallel-arm trial was conducted at Chaophrayayommarat
Hospital, Suphan Buri, Thailand. Participants were 369 obese parturients (BMI = 30 kg/m?)
undergoing elective C-sections from December 2022 to June 2024 were assigned randomly
in equal proportions (1:1:1) into 3 groups; P100, P150, and P200 (n = 123 per group)
to compare the vasopressor consumption, the incidence of bradycardia and other
side effects (Figure 1). The data collection was done after obtaining the approval of
the research ethical committee of Chaophrayayommarat Hospital (YM002/2565), registration
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with the Thai Clinical Trials Registry (TCTR20221024005), and written informed consent
from participants. The inclusion criteria were American Society of Anesthesiologists (ASA)
physical status classification II or III, age at least 18 years, singleton pregnancy, term
pregnancy (gestational age [GA] at least 37 weeks) and the exclusion criteria were high BP
(chronic HT, gestational HT, and preeclampsia), cerebrovascular disease, complicated
pregnancy (abruptio placenta and placenta previa totalis), fetal abnormalities, history of
maternal use of monoamine oxidase inhibitor (MAOI) or drug-induced bradycardia and
other drugs except spinal bupivacaine and morphine administration after SA and before
baby delivery.

Interventions and Methods of Analysis

Preoperative demographic data, including age, body weight, height, BMI, GA,
ASA physical status, indication for C-section, and underlying diseases, were recorded.
Baseline values for average BP and HR were calculated from previous medical records.
In the operating room, monitoring and routine SA were performed according to standard
guidelines. A fluid coload of 0.9% NaCl solution, 10 mL/kg IV, was administered during
the SA procedure. The patient was positioned on their left side (lateral decubitus), and
the anesthesia was administered using a 27-gauge Quincke spinal needle atthe L2 to L3 or
L3 to L4 vertebral interspace. Once the free flow of cerebrospinal fluid was confirmed,
2.2 mL of 0.5% hyperbaric bupivacaine and 0.2 mg of preservative-free morphine were
injected intrathecally. Following the injection, the patient was placed in the supine position
with left uterine displacement at a 15° angle, achieved by using a champagne-shaped
pillow under the right hip. After completing the SA, the patients were randomly assigned

Figure 1. Consort Diagram

Abbreviations: GA, gestational age; P, phenylephrine.
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into 3 groups using a computer-generated method: P100, P150, and P200. Three groups
received prophylactic IV slow injections of P at doses of 100, 150, and 200 pg by
anesthesiologists who were not blinded to the P doses, as they needed to be well-trained
in this specific injection technique. Additionally, the limited number of anesthesiologists
made blinding impractical. These injections were administered over 30, 45, and 60 seconds,
respectively, by opening 3 separate ports of a 3-way stopcock. This approach was employed
to simulate the functionality of a smart pump.? The patients were blinded to the P doses,
making this a single-blind study. Patients with a HR below 60 beats per minute (bpm)
before P administration were excluded. One-minute automatic interval noninvasive blood
pressure (NIBP), HR, and oxygen saturation (SpO,) monitoring commenced immediately
after the completion of the spinal medication injection (referred to as time 0) and
continued until the delivery of the baby. The dermatomal level of anesthesia was assessed
by evaluating the loss of cold sensation discrimination at the 1st and 5th minutes following
the completion of SA. An adequate sensory block extending to the T5 level was considered
sufficient for C-section.

SH characterized by a SBP below 90% of the baseline, was recorded and promptly
rescued with the administration of P at a dose of 100 pg. Additional doses of P were
administered every 2 minutes if SH persisted. Bradycardia was treated with atropine 0.6 mg.
Other side effects were also documented. The following timestamps were recorded:
completion of SA, skin incision, uterine incision, and delivery of the baby. Nausea was evaluated
using a 4-point ordinal scale (0: no nausea, 1: mild nausea not requiring pharmacological
intervention, 2: nausea requiring pharmacological intervention, 3: nausea resistant to
pharmacological treatment). Vomiting was graded on a 3-point ordinal scale (0: no vomiting,
1:single vomiting event, 2: repeated vomiting events requiring pharmacological intervention,
3: vomiting resistant to pharmacological treatment). These symptoms were recorded and
managed with an antiemetic drug, typically metoclopramide 10 mg administered intravenously.
Oxytocin, at a concentration of 20 units, was diluted in 1000 mL of 0.9% NaCl solution and
administered to the patient. The Apgar scores for the baby were recorded at 1 and 5 minutes
after birth.

Statistical Analysis

To calculate the sample size for the study, data were collected from a pilot study
involving 20 participants per group, totaling 3 groups. Pairwise comparisons were performed,
focusing on the primary objective (the required doses of vasopressors for treating SH).
The sample size calculation followed the formula for randomized controlled trials (RCTSs)
with continuous data, using the n4Studies version 1.4.2 application (u1, the mean of P in
P100 group [100]; o1, the standard deviation [SD] of P in P100 group [85.84]; y2, the mean
of P in P150 group [70]; 02, the SD of P in P150 group [47.02]; u3, the mean of P in P200
group [70]; 03, the SD of P in P200 group [65.70]; ratio n2:n1:n3, 1:1:1; a=0.05, and B =0.2).

The sample size calculation based on the pilot data yielded a requirement of
102 cases per group. To account for a potential dropout rate of 20%, an additional number
of participants was added, resulting in a final sample size of 123 cases per group.
Continuous data with a normal distribution were reported as mean (SD) and compared
across the 3 groups using a one-way analysis of variance (ANOVA) test. For data with
a nonnormal distribution, results were presented as mean rank, and the Kruskal-Wallis test
was applied for group comparisons. Categorical data were summarized as frequency and
percentage, with comparisons made using either the chi-square test or Fisher exact test,
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as appropriate. A P value of less than .05 was considered statistically significant.
All statistical analyses were performed using SPSS version 20.0 (IBM SPSS Statistics for
Windows, Version 20.0. Armonk, NY: IBM Corp; 2011).

Results

A total of 369 patients were recruited during the study period and divided into
3 groups (P100, P150, and P200). No patients were excluded after random allocation.
Baseline characteristics and demographic data were determined, there were no statistically
significant differences in any variables between the 3 groups (Table 1).

Mean ranks of P required for treatment of SH were 201.0, 185.8, and 168.2 pg in the P100,
P150, and P200 groups, respectively (P = .03). Bradycardias, treated with atropine showed
5(4.1%) in both the P100 and P150 groups, and 7 (5.7%) in the P200 group, respectively (P = .86).
Reactive hypertensions (defined as SBP > 110% of baseline) were 59 (48.0%), 61 (49.6%),
87 (70.7%) in P100, P150, and P200, respectively (P < .001). Subgroup analysis showed
SBPs higher than 130% of baseline were 2 (1.6%), 16 (13.0%), and 25 (20.3%) in P100, P150,
and P200, respectively (P <.001). The duration of reactive hypertension was a few minutes,
and no hypertensive urgency or hypertensive emergency occurred, such as cerebrovascular
or cardiovascular complications. No clinically significant difference was observed in
the duration from completing SA to skin incision. No statistically significant differences
were found among the three groups in terms of the duration from completing SA to
uterine incision and baby delivery, maternal cardiac arrhythmia, nausea, and vomiting.
Normal baby Apgar scores were observed in all 3 groups (Table 2).

Table 1. Baseline Characteristics and Demographic Data

No. (%)
Variable P100 (n =123) P150 (n =123) P200 (n =123) Pvalue
Age, mean (SD), y 29.3(5.1) 29.8 (29.8) 29.5(5.6) 74
Weight, mean (SD), kg 88.1(11.8) 89.9 (11.9) 89.8(11.7) A4
Height, mean (SD), cm 160.9 (5.7) 161.2(5.1) 160.5 (5.4) .64
Baseline systolic blood pressure, mean (SD), mmHg 121.6 (8.6) 122.0(9.7) 121.3(9.8) .84
Baseline diastolic blood pressure, mean (SD), mmHg 75.8 (6.6) 76.1 (7.6) 75.1(7.4) .55
Baseline mean blood pressure, mean (SD), mmHg 91.0(7.2) 91.3(7.6) 90.3(7.7) .55
Baseline heart rate, mean (SD), bpm 85.0 (8.6) 86.0 (8.5) 84.6 (8.8) 41
BMI, kg/m?

30.0-34.9 80 (65.0) 78 (63.4) 71(57.7)

35.0-39.9 33(26.8) 33(26.8) 35 28.5)

40.0-44.9 108.1) 10 (8.1) 16 (13.0) .73

45.0-50.0 0 1(0.8) 1(0.8)

>50.0 0 1(0.8) 0
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Table 1. Baseline Characteristics and Demographic Data (Continued)

No. (%)
Variable P Value
P100 (n = 123) P150 (n = 123) P200 (n = 123)

Gestation age, wk

37 5(4.1) 6(4.9) 9(7.3)
38 83 (67.5) 77 (62.6) 73(59.3)
39 29 (23.6) 34 27.6) 34 (27.6) .80
40 4(3.3) 6 (4.9) 6 (4.9)
41 2(1.6) 0 1(0.8)
ASATI 123 (100.0) 123 (100.0) 123 (100.0) NA

Indication for C-section

Cephalopelvic disproportion 58 (47.2) 52 (42.3) 58 (47.2)
Oligohydramnios 7 (5.7) 6(4.9) 5(4.1)
Previous C-section 52 (42.3) 58 (47.2) 51 (41.5)
Breech presentation 3(2.4) 4(3.3) 6(4.9)
Nonreassuring FHS 1(0.8) 0 0
Unprogressive labor 0 1(0.8) 0 .83
Fetal macrosomia 1(0.8) 0 1(0.8)
Postterm 0 0 1(0.8)
Uterine mass 1(0.8) 0 0
Placenta previa (low lying) 0 2(1.6) 0

PROM 0 0 1(0.8)

Underlying disease

Diabetic mellitus 1(0.8) 0 3(2.4)
Asthma 1(0.8) 3(2.4) 1(0.8)
Thalassemia 0 0 1(0.8) 33
Migraine 0 0 1(0.8)

Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass index; C-section, cesarean section; FHS, fetal heart sound; NA, not applicable;

PROM, premature rupture of membrane.

Table 2. Relevant Data Pertaining to Anesthesia and Neonatal Outcome

No. (%)
Variable P Value
P100 (n = 123) P150 (n = 123) P200 (n = 123)

Duration from completing SA, mean (SD), min

To skin incision 3.5(1.0) 3.9(1.1) 3.4(1.0) .002
To uterine incision 6.3(1.7) 6.7 (2.2) 6.1(1.9) .08
To baby delivery 7.6 (1.8) 8.0(2.3) 7.5(2.1) 12

Rama Med J. 2025;48(3):e272764. 6/11
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Table 1. Baseline Characteristics and Demographic Data (Continued)

No. (%)
Variable P Value
P100 (n = 123) P150 (n = 123) P200 (n = 123)

Anesthetic level at 1 min

L1-T11 15(12.2) 23(18.7) 16 (13.0)
T10-T5 87 (70.7) 86 (69.9) 92 (74.8) 40
T4-T1 2117.1) 14 (11.4) 15(12.2)

Anesthetic level at 5 min

T10-T5 11(8.9) 17 (13.8) 19 (15.4)
T4-T1 110 (89.4) 103 (83.7) 102 (82.9) .54
Clevel 2(1.6) 3(2.4) 2(1.6)

Hypotension

No 35(28.5) 46 (37.4) 52 (42.3)
Yes 88 (71.5) 77 (62.6) 71(57.7)
1 Episode 66 (53.7) 56 (45.5) 60 (48.8) 10
2 Episodes 19 (15.4) 19 (15.4) 11 (8.9)
3 Episodes 3(2.4) 1(0.8) 0
4 Episodes 0 1(0.8) 0
Phenylephrine for treatment of SH, mean rank, ug 201.0 185.8 168.2 .03
HR before phenylephrine, mean (SD), bpm 96.3 (14.1) 96.6 (12.6) 93.9(13.2) .23
Bradycardia (treated with atropine) 5(4.1) 5(4.1) 7 (5.7) .86
Reactive HT based on SBP of baseline
SBP >110% 59 (48.0) 61 (49.6) 87 (70.7) <.001
SBP >110-120% 53(43.1) 51 (41.5) 68 (55.3) .06
SBP >120-130% 21(17.1) 30 (24.4) 44 (35.8) .003
SBP >130% 2(1.6) 16 (13.0) 25(20.3) <.001
Cardiac arrhythmia 5(4.1) 2(1.6) 2(1.6) .52
Type of cardiac arrhythmia
Premature atrial contraction 1(0.8) 0 0
Premature ventricular contraction 3(2.4) 2(1.6) 0
Sinus pause 0 0 1(0.8) 3
Sinus arrhythmia 1(0.8) 0 1(0.8)
Nausea
No nausea 120 (97.6) 121 (98.4) 120 (97.6)
Mild nausea not requiring pharmacological intervention 1 (0.8) 1(0.8) 2(1.6) %
Nausea requiring pharmacological intervention 2(1.6) 1(0.8) 0
Nausea resistant to pharmacological treatment 0 0 1(0.8)
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Table 2. Relevant Data Pertaining to Anesthesia and Neonatal Outcome (Continued)

No. (%)
Variable P100 (n =123) P150 (n = 123) P200 (n =123) Pvalue
Vomit
No vomiting 123 (100.0) 122 (99.2) 122 (99.2)
Single vomiting event 0 0 0
Repeated vomiting events requiring pharmacological 0 1(0.8) 1(0.8) 1.00
intervention
Vomiting resistant to pharmacological treatment 0 0 0
Apgar score at 1 min
8 17 (13.8) 7(5.7) 14 (11.4)
9 103 (83.7) 109 (88.6) 107 (87.0) .10
10 3(2.4) 7(5.7) 2(91.6)
Apgar score at 5 min
8 0 0 0
9 0 0 0 NA
10 123(100.0) 123(100.0) 123(100.0)

Abbreviations: HT, hypertension; NA, not applicable; SA, spinal anesthesia; SBP, systolic blood pressure; SH, spinal hypotension.

Discussion

The prevalence of obese parturients is increasing worldwide. Neuraxial blocks are
the ideal anesthetic methods and gold standard techniques for C-section in pregnant women
with obesity. Single-shot SA is the most common type of anesthesia used for C-section.*
The present study showed that SH was absent in 28.5%, 37.4%, and 42.3% of cases in
the P100, P150, and P200 groups, respectively. However, SH could occur up to 3 to 4 times
despite the administration of prophylactic P. It was similar to the previous study by
Ituk et al,” which observed that severe hypotension was more common in mothers with a
higher BMI. This might be due to uterine compression of the aorta.? Furthermore Vats et al°
conducted a systematic review and meta-analysis of 86 studies involving 20 328 777 pregnant
women to examine the impact of maternal BMI on maternal and neonatal complications
globally. The study found that overweight and obese pregnant women had higher rates
of cesarean delivery (both emergency and elective), gestational diabetes, hypertension,
postpartum hemorrhage, preterm birth, premature rupture of membranes, and macrosomia.
Neonates from these pregnancies were more likely to require the neonatal intensive care
unit (NICU) admission, have lower 5-minute Apgar scores, and be very low birth weight
compared to those born to mothers with normal BML.

The present study found a decreasing trend in the mean rank of P required for the
treatment of SH as the prophylactic dose of P increased (P = .03). Bradycardiac pasturients,
treated with atropine showed 5 (4.1%) in both the P100 and P150 groups, and 7 (5.7%)
in the P200 group, respectively (P = .86). Reactive hypertensive parturients (defined as
SBP > 110% of baseline) were 59 (48.0%), 61 (49.6%), and 87 (70.7%) in P100, P150,
and P200, respectively (P < .001). Subgroup analysis showed SBPs higher than 130% of
baseline parturients were 2 (1.6%), 16 (13.0%), and 25 (20.3%) in P100, P150, and P200,
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respectively (P < .001). The results of this study have clearly shown that the group that
received a lower dose of P for prevention experienced more cases of SH and required
a higher dose of P for treatment. However, when considering the side effects of P that
lead to reactive hypertension, it was found in up to 70.7% of cases in the P200 group
(SBP > 110% of baseline). Additionally, SBP higher than 130% of baseline was observed in
13% and 20.3% of cases in the P150 and P200 groups, respectively, while only 1.6% of cases in
the P100 group showed this. There were no statistically significant differences in maternal
bradycardia, cardiac arrhythmia, nausea and vomiting. Normal baby Apgar scores were
found in all 3 groups. The acceptable incidence of bradycardia and reactive hypertension
was determined based on clinical considerations, aiming to balance the effectiveness of
SH prevention with hemodynamic stability while ensuring maternal safety and minimizing
excessive vasopressor effects. Therefore, 100 pg of P was more suitable than 150 and 200 ug
for preventing SH. In some studies, P doses used for preventing hypotension during
SA in obese pregnant women undergoing C-section typically range from 50 to 100 mcg,
with adjustments made depending on the individual patient’s response. The dose might
vary based on factors like the patient's BMI and the severity of hypotension, with higher
doses sometimes used for more significant hypotension.* Effective dose at 50% (ED50) of
phenylephrine needed to prevent hypotension after SA was 2 times greater in parturients
with a BMI higher than 30 kg/m? than in parturients with a BMI lower than 30 kg/m2."°
Consistency with the study of Xiao et al'' incidence of reactive hypertension was
significantly high in higher dose of P, although however the incidences of bradycardia,
cardiac arrhythmia, nausea and vomiting, were not significantly associated with increasing
P dose.

A limitation of this study was the exclusion of parturients with hypertension,
as obese pregnant women are at an increased risk of chronic hypertension, gestational
hypertension, and preeclampsia. Determining the optimal SBP range by administering
appropriate doses of P to prevent SH in obese pregnant women with hypertension is
both challenging and important, in order to maintain adequate blood flow to the uterus
and fetus.

Conclusions

The optimal prophylactic dose of P for management of SH with a smart pump
imitation injection technique considering an acceptable incidence of bradycardia and
reactive hypertension is 100 pg, compared to 150 and 200 pg, after SA for C-section in
obese parturients. Further research should focus on obese pregnant women with high BP
to determine the optimal dose of P for preventing SH with this injection technique.
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Abstract

Background: Smartwatches are popular in Thailand nowadays. However, there is no study
on how it affects health behavior among Thais.

Objective: To study Thai users' experiences with smartwatches.

Methods: A qualitative study among Thai users of smartwatches aged over 18 and living
in Thailand. A purposeful sampling technique was used until the data was saturated.
A verbatim transcription was also performed. The study researchers carried out content
analysis, data triangulation, and consensus.

Results: A total of 14 participants, with an average age of 37.79 years, all used smartwatches.
Most had been using it for more than 5 years. The motives include maintaining a good figure,
viewing it as a must-have item, awareness of disease risk, self-reliance, cardiophobia,
and special gift. They valued the device as a new tool for exercise, objective parameter,
heart disease monitor, and personal health coaches. Some are addicted to the smartwatch.
A community of health-conscious individuals emerged. Support system such as workplace
benefits, health insurance discount, and fitness center discount were found.
Conclusions: Smartwatch usage impacts health behavior changes among Thais in positive
and negative outcomes, which can provoke over health concerns. Thai society should use
it wisely.

Keywords: Smartwatch, Wearable tracker, Health behavior
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Abstract

The COVID-19 pandemic has starkly exposed and exacerbated existing global
health inequities, particularly in the realm of vaccine distribution. This article, based on
a systematic literature review, identifies and analyzes the key barriers to equitable
vaccine distribution and explores their implications for global health governance.
It highlights significant disparities in vaccine access between high-income countries (HICs)
and low- and middle-income countries (LMICs), driven by supply chain disruptions, vaccine
hesitancy, and geopolitical tensions. HICs have benefited from advanced healthcare
infrastructure, enabling early and extensive vaccine access, including booster doses.
In contrast, LMICs have encountered delayed vaccine rollouts, inadequate cold chain
logistics, and heavy dependence on global health initiatives like COVAX. These disparities
have prolonged the pandemic, increased the risk of new variants, and intensified
health disparities. To address these challenges, this article proposes actionable
strategies including strengthening global cooperation, reforming intellectual property
laws to support local vaccine production, improving cold chain infrastructure in
resource-limited settings, and conducting tailored education campaigns to reduce
vaccine hesitancy. By reimagining global health governance and prioritizing equity,
these measures can help build a more resilient, inclusive, and prepared global health
system for future pandemics.
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These inequities stem from several factors, including disparities in national wealth,
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their populations.> In contrast, low- and middle-income countries (LMICs), such as Burundi
and South Sudan, faced delays in accessing vaccines and struggled with distribution
due to limited resources and infrastructure.® This stark contrast highlights the broader
global health inequities that the pandemic has both exposed and exacerbated, directly
opposing the goals outlined in the United Nations Sustainable Development Goal (SDG) 10:
Reduced Inequalities.”

Existing literature has extensively documented the disparities in vaccine access
between HICs and LMICs, emphasizing the disproportionate impact of the pandemic on
vulnerable populations. These disparities have highlighted the urgent need for more
effective global health governance and have raised critical questions about the roles of
public-private partnerships, intellectual property rights, and the balance between
nationalism and globalism in global health.z 1012

Despite the wealth of research on these topics, there remains a crucial gap in
understanding the real-world implications of these disparities, particularly from the
perspectives of those on the front lines of the pandemic response.'* Public health officers
and healthcare workers in different income countries have unique insights into the
challenges of vaccine distribution, the impact of these challenges on public health
outcomes, and the broader implications for global health equity.’® It is essential to
examine the challenges and barriers that have contributed to these inequities, as well as
to explore potential solutions that can lead to a more equitable and resilient global
health system.

The aim of this article was to identify and analyze key barriers to equitable vaccine
distribution and explore their implications for global health governance. By addressing
these barriers, this article seeks to contribute to the discourse on improving global health
equity for future pandemic responses. The synthesis of professional perspectives and
evidence underscores the need for a more effective and equitable international response
mechanism to ensure no country is left vulnerable in future pandemics.

COVID-19 Vaccine Distribution

This article was based on a systematic literature review aimed at identifying relevant
studies and reports addressing disparities in vaccine distribution and their impact on
global health equity.

Systematic Search for Literature Review
A targeted literature review was conducted to identify relevant studies and reports
addressing disparities in vaccine distribution and their impact on global health equity.
The review process followed a systematic search strategy guided by the PICO (Population,
Intervention, Comparison, Outcome) framework,' Boolean operators,'™ and specific
inclusion and exclusion criteria.
1) PICO Criteria: The PICO framework guided the search to ensure precision in
identifying relevant studies:
* P (Population): Public health officers and healthcare workers from various
income settings.
* I (Intervention/Exposure): Vaccine distribution and accessibility challenges.
* C (Comparison): Equitable vs inequitable distribution outcomes.
* O (Outcome): Impacts on global health equity and governance.
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2) Search Strategy Using Boolean Operators: Boolean operators were used to
construct focused search strings for each database. The following is an example search
string applied:

* Search String: ("COVID-19" OR "Coronavirus" OR "SARS-CoV-2") AND ("Vaccine
distribution" OR "Access to vaccines" OR "Vaccine inequity") AND ("Global health" OR
"Health disparities" OR "Public health response") AND ("Low-income countries" OR "LMIC*"
OR "Global equity").

This search strategy was applied across multiple databases, including PubMed,
Scopus, and Google Scholar, ensuring extensive coverage of relevant literature.

3) Inclusion and Exclusion Criteria: To ensure the relevance and quality of the
selected studies, the following inclusion and exclusion criteria were applied:

* Inclusion Criteria:

o Studies published between 2020 and 2024.

o Articles addressing vaccine equity, distribution disparities, or public health
responses.

o Publications focused on global health or healthcare disparities.

o English-language studies.

o Systematic reviews, meta-analyses, observational studies, and policy
analyses.

* Exclusion Criteria:

o Articles not related to COVID-19 vaccine distribution or global health equity.

o Studies published in languages other than English.

o Opinion pieces, editorials, or commentaries without substantial evidence
or data.

o Studies focusing solely on HICs without addressing global implications.

4) Search Process and Results: The initial search yielded a broad range of studies.
Abstracts were reviewed to identify studies meeting the PICO criteria, followed by a
full-text review of selected articles. This method ensured comprehensive coverage of
the literature related to vaccine distribution inequities between HICs and LMICs.

Synthesis of Perspectives and Evidence

The findings from the literature underscore the significant challenges of vaccine
distribution, particularly highlighting the disparities between HICs and LMICs. HICs often
benefitted from robust systems ensuring early vaccine access and booster coverage,
while LMICs experienced delays, inadequate infrastructure, and heavy reliance on
global initiatives like COVAX. Based on these insights, this review proposes actionable
strategies including strengthening global cooperation, reforming intellectual property
laws, enhancing cold chain logistics, and developing tailored education campaigns to
mitigate vaccine hesitancy.

Global Health Equity and the Continuing Impact of COVID-19 Challenges to Global
Health Equity in the COVID-19 Era

The public health crisis of the COVID-19 pandemic has not only been a threat to
people’s lives and health but has also widened the existing gaps of health inequity.?
Alarming inequities are globally present across the continuum of healthcare—from access
to testing and timely diagnosis, to access to critical care, and to access to vaccines.
These threats endanger global health security with over 700 million confirmed cases and
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approximately 7 million deaths globally, with estimates that the real deaths may be
3 times higher* #2127

Even though COVID-19 is no longer categorized as a Public Health Emergency
of International Concern (PHEIC) announced on 5 May 2023 by the World Health
Organization (WHO),> '® the virus continues to have various negative effects worldwide.
In fact, COVID-19 still claims a life every 3 minutes. Thousands of people globally are
continuously fighting for their lives in intensive care units, and millions more continue to
live with the debilitating effects of long-term health consequences.

Despite progress in vaccine development that could be launched within a year of
the pandemic when scientists, health professionals and leaders work together to face
athreat to global health security, many countries still face challenges in accessing vaccines,
contributing to global vaccine inequity.’ Unequal access to vaccines, in turn, prolonged
the pandemic and increased the risk of new variants emerging as well as exacerbating
disparities in health outcomes between different countries and populations.™

Key Barriers to Equitable Vaccine Distribution

1) Supply chain and infrastructure: many LMICs struggle with inadequate cold
chain infrastructure and healthcare capacity, which severely limits their ability to store
and administer vaccines effectively.? 2!

2) Economic and geopolitical constraints: economic disparities prevented LMICs
from competing for vaccines on the global market. Geopolitical dynamics, including
vaccine nationalism, further exacerbate these disparities as HICs stockpiled vaccines,
leaving fewer resources available for LMICs.? 22

3) Dependence on international aid: heavy reliance on COVAX and other international
aid initiatives has not met the demand in LMICs, leading to delays and inadequate coverage.?

The following table illustrates the disparities in COVID-19 vaccine distribution
between HICs and LMICs, highlighting specific examples to demonstrate the extent of
these inequities (Table 1).

Table 1. Inequity in COVID-19 Vaccine Distribution Between Developed and Developing Nations

Category

Developed Countries (HICs)

Developing Countries (LMICs)

Definition

Countries with a GNI per capita above US $13 205
(World Bank classification). These countries have
robust healthcare systems and substantial resources

for vaccine procurement).?

Countries with a GNI per capita below US $4255
(World Bank classification). These countries often
face resource constraints, fragile health systems,

and high dependence on external aid).?°

COVID-19 vaccine coverage

In HICs, a large proportion of the population has
access to COVID-19 vaccines, with countries like
the USA reputing over 90% of the population
received at least one dose as of November 2023.°6

In LMICs, vaccine coverage was significantly lower,
often due to delayed vaccine rollouts and logistical
challenges. Example: Burundi - reported less than

0.3% of the population vaccinated by October 2023.

Vaccine availability

Ample supplies with multiple options, including
Pfizer, Moderna, AstraZeneca, and Johnson &

Johnson.?!

Limited to donations from COVAX or bilateral
agreements, often receiving vaccines with shorter
shelf lives. Example: Chad - relied almost entirely
on COVAX shipments.?
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Table 1. Inequity in COVID-19 Vaccine Distribution Between Developed and Developing Nations (Continued)

Category

Developed Countries (HICs)

Developing Countries (LMICs)

Timing of vaccine rollout

Early access to vaccines, with countries like
Germany beginning mass vaccination campaigns
in December 2020.%

Delayed access, with vaccinations starting
months later. Example: Afghanistan - received its

first significant vaccine shipments in mid-2021.24

Cost to individuals

Vaccines provided free or at minimal cost through

government programs.?

Often free under programs like COVAX, but
logistical costs (eg, transport to clinics) can be
a barrier. Example: Haiti - many rural populations

struggled to reach vaccination centers.?

Cold chain infrastructure

Well-established systems capable of storingmRNA
vaccines at ultra-low temperatures. Example:
Japan - deployed advanced refrigeration units

nationwide.?®

Limited or absentin many regions, restricting access
to vaccines like Pfizer and Moderna. Example:
Sudan - faced challenges maintaining cold chains
in remote areas, affecting vaccine distribution.?”

Health system capacity

High capacity for mass vaccination campaigns,
including mobile units and community outreach.
Example: Australia - vaccinated rural populations

using advanced logistics systems.?

Weak infrastructure with few vaccination sites.
Example: Democratic Republic of Congo - health
centers overwhelmed by demand, leading to

slow rollouts.?

Dependence on COVAX

Minimal, with countries procuring vaccines
directly from manufacturers. Example: Canada -

pre-purchased large quantities of vaccines.*

In LMICs, a significant portion of vaccine doses
are obtained through COVAX. Example: 53.3% of
total doses in some LMICs were obtained via
COVAX.2

Booster coverage

Widespread booster campaigns to address
variants like Omicron. Example: UK - provided
third and fourth doses to vulnerable populations

by mid-2022.3

Minimal booster coverage due to limited supply.
Example: Yemen - Struggled to vaccinate even
high-risk groups with primary doses, let alone

boosters.3?

Vaccine hesitancy

Moderate levels, influenced by misinforma-
tion but addressed through public campaigns.
Example: France - implemented mass media

campaigns to reduce hesitancy.*

High levels, compounded by misinformation,
distrust of governments, and cultural beliefs.
Example: South Sudan - vaccine uptake hindered

by rumors and lack of public awareness.?”

Abbreviations: GNI, gross national income; HICs, high-income countries; LMICs, low- and middle-income countries.

Implications for Global Health Governance
These barriers underscore the urgent need for global health governance reform to
ensure equitable access to vaccines. The pandemic has highlighted critical areas requiring
immediate attention.
1) Strengthening Global Cooperation:
* Enhance partnerships and coordination among nations to improve vaccine
distribution logistics and coverage.?3°
+ Develop international agreements that commit nations to share vaccine doses
beyond their immediate needs, ensuring equitable distribution, especially during acute
phases of pandemics.?30
+ Foster multi-lateral dialogues that facilitate rapid response mechanisms
when new health threats emerge, ensuring that logistics and resources are aligned and
ready to deploy.?30
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2) Reforming Intellectual Property Laws:

« Temporarily relax patent laws during global health emergencies to allow for
broader manufacturing of vaccines and treatments. This could be achieved through
mechanisms like the WHO's COVID-19 Technology Access Pool (C-TAP), which promotes
sharing of knowledge, data, and intellectual property to expand manufacturing of
COVID-19 related health products.

« Implement compulsory licensing agreements under international health
emergency guidelines, enabling LMICs to produce patented pharmaceuticals without
the consent of the patent holder, subject to certain conditions.?*

3) Addressing Vaccine Hesitancy:

+ Invest in local community engagement initiatives to understand the root
causes of vaccine hesitancy in different cultures and communities.?”-33

+ Develop targeted, culturally sensitive education campaigns that involve
local leaders and trusted figures to disseminate accurate and relevant information
about vaccines.?”33

* Monitor misinformation trends online and on social media platforms to
quickly address false information with factual responses, using a variety of media
accessible to diverse populations.?”: 32

Continued Global Challenges and Strategic Needs

Despite initiatives like COVAX, challenges such as supply chain disruptions, vaccine
hesitancy, and geopolitical factors continue to impede equitable vaccine distribution.
In 2024, the unchanged rate of vaccine distribution highlighted a persistent gap in global
health equity.® This pandemic has underscored the need for a reimagined approach
to global health governance that genuinely prioritizes equity, accommodating both
nationalism and globalism in a balanced manner. With public-private partnerships now at
the forefront of global health response, the extensive investments from the public sector
during the pandemic should encourage a rethink of the role of the private sector, especially
concerning the sharing of risks and rewards. The patent system, often a barrier to timely
access to essential medicines, must be adapted to better serve global public health needs
rather than just commercial interests.

Looking Ahead

While nations have the sovereign responsibility to protect their populations, HICs must
also act with a global perspective, especially given their capabilities and resources.
Exceptional global health crises require exceptional measures; thus, international
agreements like the Trade-Related Aspects of Intellectual Property Rights (TRIPS) should
be flexible enough to allow for emergency actions that prioritize human life over intellectual
property rights.® As the COVID-19 pandemic continues to affect lives worldwide, it is crucial
to maintain efforts to increase vaccine coverage, especially among high-priority groups.
Addressing vaccine inequity both within and between countries is essential not only
for controlling the pandemic but also for building stronger, more resilient global
health systems.*® High-income nations, which have achieved widespread vaccine coverage,
must work collaboratively with LMICs facing significant delays due to logistical and
systemic challenges.?® These efforts must focus on building infrastructure, sharing
resources, and enhancing the capabilities of every country to manage current and future
health crises effectively.
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Conclusions

This article has highlighted the persistent global health inequities exacerbated
by COVID-19, particularly the disparities in vaccine distribution between HICs and LMICs.
HICs have benefited from extensive vaccine access due to advanced healthcare systems,
whereas LMICs face ongoing challenges like inadequate supply chains and cold chain
infrastructure, which hinder effective vaccine delivery and uptake. Addressing these
disparities requires strengthening international cooperation, reforming intellectual
property laws to enhance local vaccine production, and improving both the physical and
informational infrastructure in LMICs to ensure equitable global health security and
preparedness for future pandemics.
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