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HIGHLIGHTS
 Resurvey of infection prevention practices in Thai hospitals during COVID-19


Only 31% of Thai hospitals report excellent leadership support for infection control



Half (48%) of surveyed practices significantly increased for CLABSI, CAUTI and VAP



Use of many other practices remains suboptimal



Infection prevention practices in Thai hospitals need more national strategic support
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ABSTRACT
Background. A 2014 study assessed infection prevention (IP) practices in Thai hospitals for
catheter-associated urinary tract infection (CAUTI), central line-associated bloodstream infection
(CLABSI), and ventilator-associated pneumonia (VAP). This study compares current IP
practices to results obtained in 2014.
Methods. Between 1 February and 31 August 2021, we resurveyed Thai hospitals regarding
practices to prevent CAUTI, CLABSI, and VAP. We also assessed COVID-19 impact and
healthcare worker burnout and coping strategies. We distributed 100 surveys to a convenience
sample of infection preventionists.
Results. Response rate: 100%. One-third (31%) of hospitals reported excellent leadership support
for infection control (i.e., responses of “good” or “excellent” to one survey question). Some
prevention practices increased between 2014 vs. 2021 (CAUTI: catheter reminder/stoporder/nurse-initiated discontinuation [50.0% vs. 70.0, p<0.001]; condom catheters [36.3% vs.
51.0%, p=0.01]; ultrasound bladder scanner [4.7% vs. 12.0%, p=0.03]; CLABSI: chlorhexidine
gluconate insertion site antisepsis [73.6% vs. 85.0%, p=0.03]; maximum sterile barrier
precautions [63.2% vs. 80.0%, p=0.003]; VAP: selective digestive tract decontamination [26.9%
3

vs. 40.0%, p=0.02]). Antimicrobial catheter use decreased since 2014 (10.4% vs. 3.0%,
p<0.001). Many other practices remain suboptimal. COVID-19 challenges: staff shortages
(71%), financial hardships (67%). Only 46% of infection preventionists felt safe working during
COVID-19.
Conclusions. More national strategic support is needed for IP programs to prevent CAUTI,
CLABSI, VAP and healthcare worker well-being in Thailand during the COVID-19 pandemic.

Word count: 220

KEYWORDS: catheter-associated urinary tract infection; central line-associated
bloodstream infection; ventilator-associated pneumonia; hospital-acquired infection;
Thailand; prevalence survey
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INTRODUCTION
Preventing healthcare-associated infection (HAI) poses a challenge to many hospitals globally.1, 2
The World Health Organization (WHO) and others have developed initiatives to promote patient
safety and infection control, including guidelines from the WHO Global Patient Safety Action
Plan that can be adopted and utilized by various countries.3 Although such guidelines are widely
accepted, their implementation among hospitals is variable, dependent upon factors such as the
recognition and prioritization of HAI prevention programs in a given country.4
Thailand committed to improving patient safety by joining the WHO Global Patient Safety
Challenge in 2007 and implemented evidence-based practices to prevent HAI. Since 2010, we
have conducted national surveys to evaluate practices used by hospitals in Thailand to prevent
HAI, including catheter-associated urinary tract infection (CAUTI), central line-associated
bloodstream infection (CLABSI), and ventilator-associated pneumonia (VAP).5-9 These studies
highlighted the role of establishing a strong institutional safety culture, collaboratives, and
prevention bundles to increase adherence to prevention practices. However, these surveys were
conducted prior to the COVID-19 pandemic, which struck worldwide in early 2020. The
pandemic put a spotlight on infection prevention and forced many hospitals to take extra
precautions. Healthcare workers on the frontlines have confronted many additional challenges in
the workplace during this pandemic and those are likely to continue. Challenges of providing
care during the pandemic have likely contributed to fatigue, depression, burnout, anxiety, and
stress (all negative components of well-being). COVID-19 will likely continue to present unique
challenges to healthcare systems and further degrade healthcare worker well-being. We thus
conducted a follow-up national survey to understand current HAI prevention practices in
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Thailand, hospital challenges brought on by the COVID-19 pandemic, and the current state of
well-being among infection preventionists in Thai hospitals.
METHODS
Survey Instrument
From 1 February 2021 to 31 August 2021, we surveyed 100 hospitals in Thailand with at least
200 beds and 10 intensive care unit beds. We required that hospitals perform prospective
surveillance of CAUTI, CLABSI, and/or VAP as defined by the United States Centers for
Disease Control and Prevention for HAI and criteria for specific types of infections in the acute
care setting10 to be included in the sample. We selected a convenience sample of 20 hospitals
within each of the five broad geographic regions (North, South, East, West, and Northeastern) to
achieve national representation.
The survey instrument, first developed by Krein, Saint, and colleagues,11-14 has undergone
multiple recent revisions. The survey was translated from English into Thai by an experienced
hospital epidemiologist. We asked the lead infection preventionist at each hospital to respond to
an online survey distributed in Google Forms. Two of our team members (AA, NK) followed-up
via phone for 24 hospitals in cases of response ambiguity and to ensure data completeness. The
survey assessed general hospital, personnel, and infection control program characteristics and
examined the regular use of general infection practices and specific practices to prevent common
hospital infections, including CAUTI, CLABSI, and VAP. We asked infection preventionists
about how often their hospital used specific prevention practices (1 = never to 5 = always) for
CAUTI, CLABSI, and VAP. The survey assessed how hospitals have responded to COVID-19
and the institutional challenges that the pandemic has imposed. Finally, the survey also assessed
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measures of infection preventionist well-being (e.g., burnout, apathy) and approaches for
promoting well-being (e.g., self-care practices, spirituality).
Statistical Analysis
We generated and examined descriptive statistics (proportions for categorical data and mean ±
standard deviation [SD] for continuous variables) for all hospital characteristics and specific
infection prevention practices. We dichotomized responses about the use of specific infection
prevention practices across CAUTI, CLABSI, and VAP domains, with responses of 4 or 5 (i.e.,
“almost always use” or “always use”) defined as regular use (coded as 1) and 0 otherwise. We
then compared the proportions of hospitals regularly using specific practices assessed in both the
current survey and our last national survey of infection preventionists in Thai hospitals in 2014 7.
Tests for comparing proportions were two-tailed and p-values of <0.05 were considered
statistically significant. All statistical analyses were conducted in Stata MP 14.1 (StataCorp.
College Station, TX).
RESULTS
General and Infection-Specific Hospital Characteristics
A total of 100 hospitals were surveyed; the response rate was 100%. Table 1 lists select hospital
characteristics. Responding hospitals had an average of 593 beds (range 210-2100) and over half
were affiliated with a medical school (58%). One-third (31%) of hospitals reported good or
excellent support from hospital leadership for infection prevention. Most hospitals (86%)
indicated that they had an antimicrobial stewardship program and that hand hygiene is very to
extremely important (85%). The mean reported hand hygiene compliance was 66%.
Table 1. Select Hospital Characteristics
Characteristics

% or
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mean ± SD
Hospital geographic region
North

20%

South

20%

East

20%

West

20%

Northeast

20%

Mean number of acute care hospital beds (including ICU beds)

592·7 ± 384·6

Mean reported hand hygiene compliance rate

66·1% ± 18·1

Affiliated with a medical school

58%

Hospital epidemiologist on staff

58%

Lead infection preventionist is certified in infection control

72%

Good/excellent support from leadership for infection prevention

31%

Antimicrobial stewardship program

86%

Hand hygiene is very/extremely important priority

85%

Established surveillance system for monitoring CAUTI

96%

Established surveillance system for monitoring CLABSI

91%

Established surveillance system for monitoring VAP

92%

Abbreviations - ICU: intensive care unit; CAUTI: catheter-associated urinary tract infection; CLABSI: central lineassociated bloodstream infection; VAP: ventilator-associated pneumonia

CAUTI, CLABSI and VAP Prevention Practices
For CAUTI, 94% of hospitals had a system for monitoring which patients have urinary catheters
placed, 89% routinely monitor duration and/or discontinuation of urinary catheters, and 81%
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conduct daily rounds to assess the ongoing necessity of indwelling urinary catheters. For
CLABSI, most hospitals (72%) have processes to determine appropriateness of central venous
catheters prior to placement and strong perception of importance to hospital leadership to prevent
catheter-related infections (77%). Two-thirds (68%) of hospitals used daily rounds to assess
ongoing necessity of PICCs.
The regular use of CAUTI, CLABSI and VAP prevention practices in Thai hospitals in 2014 and
2021 is presented in Figures 1a-c.
Figure 1a. Regular Use of Catheter-Associated Urinary Tract Infection (CAUTI)
Prevention Practices

Note: Use of restricted list of appropriate indications for catheter placement and external
catheters in women were not assessed in 2014.
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Figure 1b. Regular Use of Central Line-Associated Bloodstream Infection (CLABSI)
Prevention Practices

Note: Use of aseptic technique for catheter insertion, advanced securement devices, restricted list
of appropriate indications for catheter placement, and cyanoacrylate glue were not assessed in
2014.
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Figure 1c. Regular Use of Ventilator-Associated Pneumonia (VAP) VAP Prevention
Practices

In 2021, for CAUTI, many hospitals regularly used aseptic insertion technique (86%), restricted
list of appropriate indications for urinary catheter placement (63%), and urinary catheter
reminders or stop orders (62%). For CLABSI, most hospitals regularly used aseptic insertion
technique (89%), chlorhexidine gluconate site antisepsis (85%), and maximum sterile barrier
precautions (80%). For VAP, most hospitals encouraged early mobilization of ventilated patients
(87%) and used semi-recumbent positioning (88%) and antimicrobial mouth rinse (82%)
practices.
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We assessed the regular use of some of the infection prevention practices specific to CAUTI,
CLABSI, and VAP in both the 20147 and 2021 surveys. Since our 2014 survey7, we identified
several notable changes in the use of specific infection prevention practices in Thailand. For
CAUTI, we observed statistically significant increases in the use of bladder ultrasound scanners
(5% to 12%, P = 0.03), urinary catheter reminders or stop-orders or nurse-initiated catheter
discontinuation (50% to 70%, P < .001), and condom catheters for males (36% to 51%, P =
0.01). We further identified a significant decrease in the use of antimicrobial urinary catheters
(10% to 3%, P < 0.001). For CLABSI, we saw significant increases in the use of maximum
sterile barrier precautions during catheter insertion (63% to 80%, P = 0.003), and chlorhexidine
gluconate for site insertion antisepsis (74% to 85%, P = 0.03). Finally, for VAP, we observed a
significant increase in the use of topical and/or systemic antibiotics for selective digestive tract
decontamination (27% to 40%, P = 0.02). The regular use of other CAUTI, CLABSI, and VAP
practices assessed in both 2014 and 2021 remained relatively stable. We present the full
comparisons of practices assessed in both the 2014 and 2021 surveys in a Supplemental Table.
Impact of COVID-19 Pandemic on Hospitals and Staff
COVID-19 related challenges on Thai hospitals and infection preventionists are shown in Tables
2a and 2b. Due to the global pandemic, nearly all hospitals (99%) reported using designated
areas to care for COVID-19 patients separate from non-COVID patients, with 91% of hospitals
opening new units to care for COVID-19 patients. In 91% of cases, hospitals reported shortages
in personal protective equipment (PPE), including N95 masks, surgical masks, powered airpurifying respirators, gowns, gloves, and face shields. Almost three-quarters (71%) of hospitals
indicated they had staff shortages due to absences or illness during the pandemic. Regarding
vaccination rollout for hospital staff, 57% of respondents felt that their hospital’s plans were very

12

or extremely effective. About 80% reported willingness to receive the vaccination even if their
employer did not require it. Two-thirds (67%) of responding hospitals reported moderate to
extreme institutional financial hardship due to the COVID-19 pandemic.
Table 2a. COVID-19 Response and Challenges Experienced in Thai Hospitals
Hospital response to COVID-19
Hospital has designated areas to care for COVID-19 patients that are separated

%
99%

from non-COVID patients
Hospital has opened new units to care for COVID-19 patients

91%

Hospital has experienced staff shortages due to absences and/or illness during

71%

the COVID-19 pandemic
Hospital pandemic response plan in addressing COVID-19 has been

67%

very/extremely effective
Hospital has experienced moderate/extreme financial hardship resulting from

67%

the COVID-19 pandemic
Hospital COVID-19 vaccination plan has been very/extremely successful in

57%

vaccinating staff
Hospital has experienced an increase in loss of staff (e.g., resignations) in the

39%

midst of COVID-19
Table 2b. COVID-19 Response and Challenges Experienced by Thai Infection
Preventionists
Personal response to COVID-19
Would (or already have) voluntarily receive COVID-19 vaccine, even if not

%
80%
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required by employer
Moderately/very confident that a COVID-19 vaccine is safe and effective

50%

Agree/strongly agree with the statement: “I feel safe carrying out my work role

46%

during the COVID-19 pandemic.”
Lead Infection Preventionist Well-Being
Approximately one-quarter of infection preventionists reported feeling burned out from work
(29%) and becoming more uncaring towards people since taking their job as an infection
preventionist (25%). A total of 79% of infection preventionists reported that individual self-care
practices such as meditation, yoga, listening to music, exercising, and communing with nature
were important. Two-thirds (67%) felt that religious and spiritual beliefs act as a source of
comfort and strength during life’s ups and downs. Most infection preventionists (77%) felt that
spiritual well-being was important for emotional well-being.
DISCUSSION
Successful implementation of recommended infection prevention practices relies on numerous
factors including organizational structure and support, but ultimately requires hospitals to have
the ability to prioritize such practices. The COVID-19 pandemic has placed numerous challenges
on hospital systems globally,15-17 including throughout Thailand. Our current study aimed to
follow-up prior surveys conducted among Thai hospitals5-7 to evaluate infection prevention
practices while also determining the impact of the COVID-19 pandemic on infection prevention
programs. Our findings highlight the added challenges faced by hospital systems and the need
for continued focus on infection prevention among hospitals in Thailand.
Infection prevention programs have been promoted and prioritized in Thailand for over a decade.
This focus, coupled with positive consequences of heightened and aggressive infection
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prevention measures in response to the COVID-19 pandemic,18 has led to some improvements
and sustained use of many of the recommended practices to prevent HAIs such as CAUTI,
CLABSI, and VAP. Several practices had high rates of regular use, including use of urinary
catheter reminders or stop orders for CAUTI prevention; chlorhexidine gluconate site antisepsis
and maximum sterile barrier precautions for CLABSI; and subglottic secretion drainage and
digestive tract antibiotic decontamination for VAP. Surveillance of common HAIs appears to
also be universally adopted among hospitals, with high rates of surveillance for CAUTI,
CLABSI, and VAP. While some improvements in the adoption and use of recommended
infection prevention practices have occurred, there are still opportunities to increase the use of
several practices that would require continued, if not greater, support from hospital
administration for infection prevention programs.
The impact of the pandemic rippled through healthcare systems and placed immense burden on
hospitals globally. In Thailand, specifically, most survey respondents noted shortages of PPE and
staff. These shortages left a decreased workforce to manage mounting pressures to care for sick
patients while less than half of respondents felt safe carrying out their roles. Additionally, our
findings align with a recent survey of Thai physicians, nurses, and pharmacists19 suggesting that,
while voluntary COVID vaccination was moderate to high, respondents expressed concerns over
both effectiveness and safety. Thus, it’s not surprising that our survey results demonstrate
feelings of burnout or apathy. Furthermore, it should be noted that less than a third of
respondents reported good or excellent support from hospital leadership for infection prevention.
These findings highlight the impact of large-scale hospital challenges on staff well-being and
how they may affect prioritization of infection prevention programs, reflecting recent findings on
the impact of COVID-19 on healthcare worker well-being from hospitals across Asia.20
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One might reasonably hypothesize that healthcare worker burnout coupled with the
unprecedented demands of the pandemic might adversely impact infection prevention efforts and
common HAI rates. A previous study of US hospitals has shown that certain HAIs increased
during the pandemic.21 Conversely, other work in Southeast Asian hospitals has shown that the
pandemic has led to enhanced infection prevention efforts and stable HAI rates during the
ongoing pandemic.18 Our findings suggest improvements in some HAI prevention processes in
Thai hospitals, despite marked healthcare worker burnout and the impacts of COVID-19. Still, it
is possible that the challenges faced by Thai hospitals and healthcare workers during the
pandemic may have contributed to the slow improvements in certain infection prevention
domains.
Based on our findings, several recommendations can be considered to prioritize infection
prevention practices considering healthcare system strains. First, while no system is immune to
the effects of a pandemic or other institutional shocks, there ideally should be safeguards in place
to preserve infection prevention programs. Second, with respect to regular use of practices to
prevent CAUTI, CLABSI, or VAP, hospitals should aim to improve upon practices currently
used by less than half of hospitals (e.g., nurse-initiated urinary catheter discontinuation for
CAUTI, sedation vacation for VAP). Third, hand hygiene is central to successful infection
prevention and there are opportunities to improve hand hygiene compliance in Thai hospitals.
Although the pandemic has likely heightened the awareness and practice of regular hand
hygiene, increased vigilance must remain for hand hygiene throughout the pandemic and beyond.
Finally, implementing national policies on HAI prevention in That hospitals may help increase
the adoption and use of specific HAI prevention practices. Thailand is in the process of moving
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towards HAI reporting in the next couple of years, which may also heighten awareness around
HAI prevention.
Hospitals need to address staffing shortages and feelings of burnout to ensure that a healthy,
functioning workforce can successfully carry out infection prevention practices. Several studies
have highlighted the importance of identifying solutions to burnout through meaningful practices
at both the personal and organizational levels.22, 23 Prior studies have shown the benefits of selfcare practices (such as mindfulness, yoga, and spirituality) on reducing healthcare worker
burnout, stress, and anxiety.24-30 Our survey indicated that most infection preventionists find
importance in both individual self-care practices and spirituality for promoting well-being. As
such, organizational level changes which accommodate opportunities for healthcare workers to
engage in self-care practices (even if briefly) throughout the course of work shifts may help to
promote well-being, reduce burnout, and improve patient safety. One example would be using
hand hygiene – which should occur many times a day for busy clinicians – as a moment of
mindful practice.31 A pilot study using this approach reported positive findings.32 Hospitals
should embrace an institutional culture of continual improvement to ensure that initiatives such
as infection prevention programs do not suffer or deteriorate in the face of widespread hospital
challenges.
Our study has several limitations. First, our investigation was limited to hospitals within
Thailand and our findings may not be generalizable to other countries in the Southeast Asia
region. Still, our findings highlight how COVID-19 has impacted HAI prevention and healthcare
worker well-being in Thai hospitals, aligning with impacts in other Asian countries.20 Second,
our small sample size of 100 hospitals limited our ability to investigate associations between
hospital characteristics and the use of various infection prevention practices. Additionally, the
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100% response rate may indicate that these hospitals systematically differ from the hospitals we
did not include in our convenience sample. Responding infection preventionists were from
numerous hospitals, of various types (i.e., general, regional, military, university, and private),
and from all parts of Thailand. Finally, although all 100 hospitals that participated in the 2021
survey also participated in 2014, we do not have the ability to link responses to observe
longitudinal changes across specific hospitals. As such, the cross-sectional changes reported
between 2014 and 2021 may simply reflect prevention practice patterns at different subsets of
hospitals. However, as highlighted in the results above, some of the improvements in prevention
practice use are substantial. These improvements likely reflect gradual changes over time prior to
the pandemic, but it is possible that heightened vigilance stemming from COVID-19 has
contributed to improvements in infection prevention.
In conclusion, we report our findings from a recent survey to assess infection prevention
practices among hospitals in Thailand and evaluate the impact of the COVID-19 pandemic on
such practices. We highlight that many hospitals faced staffing shortages and burnout or apathy
as a result. Most importantly, while hospitals commonly practice certain infection prevention
practices against HAIs at high rates – and these have improved slightly since our last national
survey in 20147 – there are still opportunities for improvement across these domains.
We have provided reccomendations to address hospital-wide and worker-specific challenges that
would result in improved use of infection prevention practices. To our knowledge, this is the
first study to evaluate the impact of challenges placed on hospitals in Thailand during the
COVID-19 pandemic with respect to infection prevention. Our findings highlight that now more
than ever, especially in the face of an ongoing global pandemic, leadership in Thai hospitals
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should prioritize and support improving and maintaining both infection prevention practices and
healthcare worker well-being.

19

Acknowledgements. We thank the infection preventionists and hospital epidemiologists of
participating hospitals, information technology staff, and others who assisted with the online data
collection.
Financial support. None reported.
Conflict of interest. The authors report no conflicts of interest in relation to this work.
Ethical approval. The Institutional Review Board of the corresponding author’s institution
approved this study.
Data availability. Data available upon reasonable request.
Patient Consent Statement. This study does not include factors necessitating patient consent.
Survey respondents were anonymous hospital staff working as infection preventionists, hospital
epidemiologists, or similar positions.

20

References
1.

Saleem Z, Godman B, Hassali MA, Hashmi FK, Azhar F, Rehman IU. Point prevalence
surveys of health-care-associated infections: a systematic review. Pathog Glob Health.
2019;113:191-205.

2.

Ling ML, Apisarnthanarak A, Madriaga G. The Burden of Healthcare-Associated
Infections in Southeast Asia: A Systematic Literature Review and Meta-analysis. Clin
Infect Dis. 2015;60:1690-9.

3.

World Health Organization. WHO guidelines on hand hygiene in health care: First global
patient safety challenge clean care is safer care. Geneva, Switzerland2009.

4.

Hardiman MC, World Health Organization Department of Global Capacities Alert
Response. World health organization perspective on implementation of International
Health Regulations. Emerg Infect Dis. 2012;18:1041-6.

5.

Apisarnthanarak A, Greene MT, Kennedy EH, Khawcharoenporn T, Krein S, Saint S.
National survey of practices to prevent healthcare-associated infections in Thailand: the
role of safety culture and collaboratives. Infect Control Hosp Epidemiol. 2012;33:711-7.

6.

Apisarnthanarak A, Khawcharoenporn T, Greene MT, Kennedy E, Krein S, Saint S.
National survey of Thai infection preventions in the era of patient safety. Am J Infect
Control. 2013;41:362-4.

7.

Apisarnthanarak A, Ratz D, Greene MT, Khawcharoenporn T, Weber DJ, Saint S.
National survey of practices to prevent health care-associated infections in Thailand: The
role of prevention bundles. Am J Infect Control. 2017;45:805-10.

21

8.

Apisarnthanarak A, Weber DJ, Ratz D, Saint S, Khawcharoenporn T, Greene MT.
National Survey of Environmental Cleaning and Disinfection in Hospitals in Thailand.
Infect Control Hosp Epidemiol. 2017;38:1250-3.

9.

Krein SL, Greene MT, Apisarnthanarak A, Sakamoto F, Tokuda Y, Sakihama T, et al.
Infection Prevention Practices in Japan, Thailand, and the United States: Results From
National Surveys. Clin Infect Dis. 2017;64:S105-S11.

10.

Horan TC, Andrus M, Dudeck MA. CDC/NHSN surveillance definition of health care–
associated infection and criteria for specific types of infections in the acute care setting.
Am J Infect Control. 2008;36:309-32.

11.

Krein SL, Olmsted RN, Hofer TP, Kowalski C, Forman J, Banaszak-Holl J, et al.
Translating infection prevention evidence into practice using quantitative and qualitative
research. Am J Infect Control. 2006;34:507-12.

12.

Krein SL, Hofer TP, Kowalski CP, Olmsted RN, Kauffman CA, Forman JH, et al. Use of
central venous catheter-related bloodstream infection prevention practices by US
hospitals. Mayo Clin Proc. 2007;82:672-8.

13.

Krein SL, Kowalski CP, Damschroder L, Forman J, Kaufman SR, Saint S. Preventing
ventilator-associated pneumonia in the United States: a multicenter mixed-methods study.
Infect Control Hosp Epidemiol. 2008;29:933-40.

14.

Saint S, Kowalski CP, Kaufman SR, Hofer TP, Kauffman CA, Olmsted RN, et al.
Preventing hospital-acquired urinary tract infection in the United States: a national study.
Clin Infect Dis. 2008;46:243-50.

15.

Duffy MB. Now is the time to redefine safety in healthcare. Healthc Manage Forum.
2021;34:307-10.

22

16.

French G, Hulse M, Nguyen D, Sobotka K, Webster K, Corman J, et al. Impact of
Hospital Strain on Excess Deaths During the COVID-19 Pandemic - United States, July
2020-July 2021. MMWR Morb Mortal Wkly Rep. 2021;70:1613-6.

17.

Abbas S, Sultan F. Infection control practices and challenges in Pakistan during the
COVID-19 pandemic: a multicentre cross-sectional study. J Infect Prev. 2021;22:205-11.

18.

Wee LEI, Conceicao EP, Tan JY, Magesparan KD, Amin IBM, Ismail BBS, et al.
Unintended consequences of infection prevention and control measures during COVID19 pandemic. Am J Infect Control. 2021;49:469-77.

19.

Sathitakorn O, Jantarathaneewat K, Weber DJ, Warren DK, Apisarnthanarak A. Factors
associated with intensified infection prevention and vaccination practice among Thai
health care personnel: A multicenter survey during COVID-19 pandemic. Am J Infect
Control. 2021.

20.

Thatrimontrichai A, Weber DJ, Apisarnthanarak A. Mental health among healthcare
personnel during COVID-19 in Asia: A systematic review. Journal of the Formosan
Medical Association. 2021;120:1296-304.

21.

Fakih MG, Bufalino A, Sturm L, Huang R-H, Ottenbacher A, Saake K, et al. Coronavirus
disease 2019 (COVID-19) pandemic, central-line–associated bloodstream infection
(CLABSI), and catheter-associated urinary tract infection (CAUTI): The urgent need to
refocus on hardwiring prevention efforts. Infect Control Hosp Epidemiol. 2021;43:26-31.

22.

Nochaiwong S, Ruengorn C, Awiphan R, Ruanta Y, Boonchieng W, Nanta S, et al.
Mental health circumstances among health care workers and general public under the
pandemic situation of COVID-19 (HOME-COVID-19). Medicine. 2020;99:e20751.

23

23.

Leo CG, Sabina S, Tumolo MR, Bodini A, Ponzini G, Sabato E, et al. Burnout Among
Healthcare Workers in the COVID 19 Era: A Review of the Existing Literature. Front
Public Health. 2021;9:750529.

24.

Gilmartin H, Goyal A, Hamati MC, Mann J, Saint S, Chopra V. Brief Mindfulness
Practices for Healthcare Providers - A Systematic Literature Review. Am J Med.
2017;130:1219 e1- e17.

25.

Botha E, Gwin T, Purpora C. The effectiveness of mindfulness based programs in
reducing stress experienced by nurses in adult hospital settings: a systematic review of
quantitative evidence protocol. JBI Database System Rev Implement Rep. 2015;13:21-9.

26.

West CP, Dyrbye LN, Erwin PJ, Shanafelt TD. Interventions to prevent and reduce
physician burnout: a systematic review and meta-analysis. Lancet. 2016;388:2272-81.

27.

Melnyk BM, Kelly SA, Stephens J, Dhakal K, McGovern C, Tucker S, et al.
Interventions to Improve Mental Health, Well-Being, Physical Health, and Lifestyle
Behaviors in Physicians and Nurses: A Systematic Review. Am J Health Promot.
2020;34:929-41.

28.

Ciezar-Andersen SD, Hayden KA, King-Shier KM. A systematic review of yoga
interventions for helping health professionals and students. Complement Ther Med.
2021;58:102704.

29.

La Torre G, Raffone A, Peruzzo M, Calabrese L, Cocchiara RA, D'Egidio V, et al. Yoga
and Mindfulness as a Tool for Influencing Affectivity, Anxiety, Mental Health, and
Stress among Healthcare Workers: Results of a Single-Arm Clinical Trial. J Clin Med.
2020;9.

24

30.

Collier KM, James CA, Saint S, Howell J. The Role of Spirituality and Religion in
Physician and Trainee Wellness. J Gen Intern Med. 2021;36:3199-201.

31.

Gilmartin HM. Use hand cleaning to prompt mindfulness in clinic. BMJ. 2016;352:i13.

32.

Gilmartin H, Saint S, Rogers M, Winter S, Snyder A, Quinn M, et al. Pilot randomised
controlled trial to improve hand hygiene through mindful moments. BMJ Qual Saf.
2018;27:799-806.

25

