
Concise Communication

The impact of mindfulness training on infection prevention practices
in intensive care units

Anucha Apisarnthanarak M.D.1 , Panuch Eiamprapaporn M.D.2, Punchong Hanvivadhanakul M.D.2,

Watcharee Chancharoenrat R.N.3, Suphannee PhetSaen R,N.3, Tipanan Tamsuan R.N.3,

Kittiya Jantarathaneewat Pharm.D.1, Piyaporn Apisarnthanarak M.D.4, Linda M. Mundy M.D., Ph.D.5,

Aunchaya Yeamsukon M.D.6, Duangrutai Aksarachaipruk M.Sc.6, Isaree Naisangunsri M.Sc.6,

Ven. Surapoj Saddhadhigo Bhikkhu6 and Ven. Tawatchai Dhammadipo Bhikkhu6
1Division of Infectious Diseases, Faculty of Medicine, Thammasat University Hospital, Pratum Thani, Thailand, 2Department of Medicine, Faculty of Medicine,
Thammasat University Hospital, Pratum Thani, Thailand, 3Department of Infection Control, Thammasat University Hospital, Pratum Thani, Thailand,
4Department of Radiology, Siriraj Hospital, Bangkok, Thailand, 5Mount Sinai Health and NYC HealthþHospitals, NYC, NY, USA and 6The Mind Development in
Honor of His Majesty the King, Baan Wang Muang, Phang-Nga province, to dedicate merit to Their Majesties, the King and the Queen, Thailand

(Received 11 February 2025; accepted 27 March 2025)

Introduction

The practice of mindfulness is described as paying attention to the
present moment.1 Mindful awareness is meant to help transition
from a state where thoughts and actions are in automatic mode to a
state where situations are observed, acknowledged, and accepted.2

A recent systematic review identified that brief mindfulness
interventions aimed at healthcare workers (HCWs) improved a
myriad of clinical outcomes.3 Mindfulness practices may help
HCWs experience defined as “brief periods of time in which people
experience a deep interconnectedness” linked with care of with
patients.4,5

Limited data are available on the impact ofmindfulness training
on infection prevention (IP) practices. The role modeling of
mindful hand hygiene within a clinical setting may have a
cascading effect on improving peers adherence to IP practices.6

Further, adoption of mindful practice, may have other benefits
including enhanced attention, situational awareness, provider
well-being, and reduction ofmedical errors by addressing cognitive
biases.7,8 We report the design, execution, and analysis of a quasi-
experimental study that evaluated the association of mindfulness
training on change in IP practices in 4 intensive care units (ICUs)
and the self-reported changes in wellness by participants.

Methods

A quasi-experimental study was conducted to evaluate the impact
of mindfulness training in 2 surgical and 2 medical ICUs at
Thammasat University Hospital (TUH); all HCWs consented to
participation. The study periods consisted of the six-month pre-
implementation period (Period 1) from 12/1/2023–5/31/2023 and

the six-month post-implementation period (Period 2) from 6/01/
2024–11/30/2024. Mindfulness training was conducted by a
multidisciplinary team of study investigators and leadership
representatives from The Mind Development in Honor of His
Majesty the King.

During Period 1, baseline data collection included age, gender,
type of unit, occupation, religion, previous mindfulness training,

Table 1. Baseline characteristics of 272 intensive care unit healthcare workers
who participated in mindful awareness training

Variable No (%) (N= 272)

Age (years; mean ± S.D.) 30.9 ± 8.7

Gender (female) 236 (87)

Religion

Buddhism 255 (93.8)

Christian 5 (2)

Islamic 9 (3.3)

None 3 (1.1)

Working experience (year)

<5 years 160 (58.8)

≥5 years 112 (41.2)

Occupation

Nurses 223 (82)

Nurse’s assistant 48 (17.7)

Othersa 1 (0.4)

Strong faith in religion 146 (53.7)

aHousekeeper and ward clerk.

Corresponding author: Anucha Apisarnthanarak; Email: anapisarn@yahoo.com
Cite this article: Apisarnthanarak A, Eiamprapaporn P, Hanvivadhanakul P, et al. The

impact of mindfulness training on infection prevention practices in intensive care units.
Antimicrob Steward Healthc Epidemiol 2025. doi: 10.1017/ash.2025.174

© The Author(s), 2025. Published by Cambridge University Press on behalf of The Society for Healthcare Epidemiology of America. This is an Open Access article, distributed under the
terms of the Creative Commons Attribution licence (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted re-use, distribution and reproduction, provided the
original article is properly cited.

Antimicrobial Stewardship & Healthcare Epidemiology (2025), 5, e116, 1–3

doi:10.1017/ash.2025.174

https://doi.org/10.1017/ash.2025.174 Published online by Cambridge University Press

https://orcid.org/0000-0003-2363-6362
mailto:anapisarn@yahoo.com
https://doi.org/10.1017/ash.2025.174
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1017/ash.2025.174
https://doi.org/10.1017/ash.2025.174


level of faith in religion, stress, anxiety, feeling light and relieved,
peace in daily life, and happiness in daily life. The study outcomes
included IP practices, report of medical errors, and HCWs self-
reported wellness measures. The IP outcomes were compliance
with the observed 5-moments hand hygiene (5MHH), compliance
to personal protective equipment (PPE) use as a composite score
(Appendix 1), andmedical errors defined as total errors reported to
hospital administration per month (e.g., forgot to discontinue

medication, discontinue the wrong medication). The 5MHH
observations were performed by Infection Control nurses per the
World Health Organization recommendations,9 with at least 50
5MHH observations required monthly for each unit. The five self-
reported wellness metrics were level of stress, anxiety, feeling light
and relieved, peace in daily life, and happiness in daily life. These
wellness metrics were assessed on a 5-point Likert scale and
dichotomized with responses of 4 (agree) or 5 (strongly agree)

Table 2. Comparison of infection prevention practices, medical errors, and wellness outcomes among 272 intensive care unit healthcare workers during the pre- and
post-intervention periods

Outcomes

Pre-intervention Post-intervention P valueInfection control observations

Overall hand hygiene rate (n, %)a

Allb 1116/1,436 (77.7) 1361/1,629 (83.5) 0.001

Moment 1 137/247 (55.5) 170/243 (70) 0.001

Moment 2 258/356 (72.5) 351/458 (76.6) 0.19

Moment 3 201/222 (90.5) 194/215 (90.2) 1.00

Moment 4 351/390 (90) 461/492 (93.7) 0.04

Moment 5 169/221 (76.5) 185/221 (83.7) 0.07

Hand hygiene rate in Medical ICUs (n, %)a

Allc 599/728 (82.3) 772/873 (88.4) 0.001

Moment 1 56/109 (51.4) 65/97 (67) 0.02

Moment 2 159/190 (83.7) 223/253 (88.1) 0.21

Moment 3 81/92 (88) 73/84 (86.9) 0.82

Moment 4 202/223 (90.6) 254/263 (96.6) 0.008

Moment 5 101/114 (88.6) 157/176 (89.2) 0.85

Hand hygiene rate in Surgical ICUs (n, %)a

Alld 517/708 (73) 589/756 (77.9) 0.030

Moment 1 81/138 (58.7) 105/146 (71.9) 0.024

Moment 2 99/166 (59.6) 128/205 (62.4) 0.594

Moment 3 120/130 (92.3) 121/131 (92.4) 1.000

Moment 4 149/167 (89.2) 207/229 (90.4) 0.737

Moment 5 68/107 (63.5) 28/45 (62.2) 1.000

Composite score of full PPE compliance (Means ± S.D.)e 13.7 ± 0.6 14.1 ± 0.3 0.013

Medical ICUs 13.6 ± 0.7 14.2 ± 0.3 0.011

Surgical ICUs 13.8 ± 0.5 13.9 ± 0.3 0.489

Incidental reported of medical error per total reported incidentsf (n, %) 93/851 (10.9) 62/787 (7.9) 0.042

HCWs Wellness outcomes

Stress at work (n, %) 217/272 (79.8) 183/272 (67.3) 0.001

Anxiety at work (n, %) 209/272 (76.8) 177/272 (65.1) 0.003

Feel light and relief (n, %) 128/272 (47.1) 159/272 (58.5) 0.01

Peaceful in daily life (n, %) 142/272 (52.2) 169/272 (62.1) 0.02

Happiness in daily life (n, %) 140/272 (51.5) 168/272 (61.8) 0.01

Note: S.D.; standard deviation, ICU; Intensive Care Unit; HCWs = Healthcare workers;
aHand hygiene performed per total hand hygiene opportunities observed; at least 50 opportunities of observations of overall 5moments hand hygiene per unit permonth are required. Themost
common type of hand hygiene in ICUs in this hospital using alcohol hand rub.
bOR (0.69 [95% CI, 0.57-0.83], Power= 99.4%), effect size= 0.2.
cOR (0.61 [95% CI, 0.45-0.81], Power= 93.3%), effect size= 0.2.
dOR (0.77 [95% CI, 0.60-0.98], Power= 58.7%), effect size= 0.1.
ePower 98%, effect size 1.2.
fPer total reports, per month.
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coded as 1 and 0 otherwise and collected at the start of Period 1 and
end of Period 2.

During Period 2, participants registered on-line before
attending each mindfulness practice session and the sessions
began with a 5-minute introduction on how to apply mindfulness
in the ICU settings. The trice-weekly 12-minute mindfulness
trainings were guided by A.A., P.E., P.H. using 2 video clips
developed by The Mind Development in Honor of His Majesty the
King (https://www.youtube.com/watch?v=AbAfdJHgKss; https://
www.youtube.com/watch?v=DVZTBk6mG84) followed by dis-
cussion on mindfulness practice and IP, if questions arise. All
mindfulness teachers had a sustained mindful awareness practice
of at least three years after initial training with The Mind
Development in Honor of His Majesty the King; educational
content included mindfulness concepts and integration of the
mindfulness training into clinical IP practices to improve 5MHH.
Enrolled HCW participants were required to attend at least 1
educational session per week to meet inclusion criteria for the final
data analysis. The study was approved by the TUH Institution
Review Board.

All analyses were performed using SPSS, version 26 (Armonk,
NY). χ2tests were used to compare categorical variables.
Independent t-tests were used for continuous data. All P values
were 2-tailed, and P < 0.05 was considered statistically signifi-
cant. A multivariate analysis was conducted to evaluate factors
associated with HCWs self-report of wellness for each study
period. Adjusted odd ratios (aORs) and 95% confidence
intervals (CIs) were calculated.

Results

Overall, 284 (86.3%) of 329 eligible HCWs in 4 ICUs consented to
study participation; 272 HCWs (95.8%) completed full training
and met the inclusion criteria for data analysis. The study cohort’s
mean age (S.D.) was 31.2 (SD, 8.9) years; the most common self-
reported religion was Buddhism and half of participants reported
strong faith in their religion. Demographic and baseline character-
istics of the study populations are summarized in Table 1.

During Period 2, there were significant improvements in the
observed IP outcomes and reduction of medical errors (Table 2).
There was an increase in the 1st and 4th moments of the 5MHH,
improvement in the composite score for full PPE compliance (14.1
(SD, 0.3) vs 13.7 (SD,0.6) points; P= 0.01) and reduction in
medical errors (7.9% vs 10.9%; P= 0.04) (Table 2). For the self-
reported wellness outcomes, there was a significant reduction in
stress (79.8% vs. 67.3%; P= 0.001), reduction in anxiety (76.8% vs.
65.1%; P= 0.003), increased feeling of light and relief (47.1% vs.
58.5%; P= 0.01), increased report of peace in daily life (52.2% vs
62.1%; P= 0.02), and increased report of happiness in daily life
(51.5% vs. 61.8%; P= 0.01) (Table 2). In the multivariable analysis,
work experience≥5 years (aOR = 3.21; 1.53–6.71) and strong faith
in religion (aOR= 2.64; 95% CI= 1.21–5.76) were associated with
improvement in all five self-reported outcomes during Period 2.

Discussion

The major finding of this study was the association of mindful
awareness training with improvement in three of the 5MHH, use of
PPE, reduction in reported medical errors, and an increase in five
self-reported wellness measures in a cohort of predominantly ICU
nurses. The mindfulness training emphasized being fully aware in
the present moment and the measured changes occurred over a

six-month interval. Notably, these study findings are consistent
with and contribute to the evidence reported in prior ICU HCW
studies.7,8,10 Furthermore, our study findings suggest potential
differential growth in mindful awareness for HCWs with longer
(>5 years) working experiences and self-reported strong faith,
adding to an earlier report of improved wellness in HCWs who
acknowledged a strong religious faith.11

Study limitations include the inherent biases associated with
quasi-experimental studies for potential Hawthorne effect and
temporal changes over the 12-month period. Second, general-
izability may be limited given that the study is from a single study
site, targeted primarily ICU nurses, and the majority of
participants (90%) reported Buddhism as their religious faith.
Lastly, the nature of self-report outcomes (e.g., wellness matrix)
may subject to reporting biases.

In conclusion, the mindful awareness training was associated
with observed increases in IP practices, reduction in medical
errors, and higher measures of HCWs’ wellness. The intervention
was feasible to implement and to integrate into routine ICU
healthcare delivery. Future multi-center randomized-control
studies on mindful awareness education and training in different
settings will inform on sustained HCW healthy IP behaviors and
practices.
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