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Abstract

Infection prevention and control (IPC), particularly hand hygiene (HH), is essential for
reducing communicable diseases in daycare centers, where young children are highly
vulnerable to infection transmission. This study aimed to identify factors predicting
IPC practices and HH compliance among childcare workers in daycare centers in
Bangkok, Thailand. A descriptive cross-sectional study was conducted among 180
childcare workers from 90 daycare centers selected using stratified random sampling.
Validated questionnaires assessed IPC knowledge, attitudes, practices, self-efficacy,
HH intention, and HH compliance. Data were analyzed using descriptive statistics,
Spearman’s correlation, multiple linear regression, and logistic regression. IPC attitudes
and self-efficacy significantly predicted IPC practices, accounting for 20% of the
variance (R?= 0.200, F=7.190, p<0.001). IPC attitudes (3=0.167, p=0.020) and IPC
self-efficacy (8=0.387, p<0.001) were positively associated with IPC practices. Other
examined variables, including HH intention and sociodemographic characteristics, did
not significantly predict HH compliance. The HH compliance model demonstrated
limited explanatory power (R? = 0.011, adjusted R? = —0.012, p=0.744). These findings
suggest that IPC attitudes and self-efficacy may play important roles in IPC practices
among childcare workers, whereas knowledge alone was not significantly associated
with practices. Interventions targeting IPC attitudes and self-efficacy may help
strengthen IPC practices. Future studies should examine additional organizational and
contextual factors that may influence IPC practices and HH compliance in daycare
settings.

Keywords Childcare workers, Daycare center, Hand hygiene, Infection control,

Infection prevention, Predictor

1 Introduction

Infection prevention and control (IPC) is an evidence-based approach to preventing
the transmission of infectious agents and protecting individuals and communities. Key
IPC measures, including hand hygiene (HH), personal protective equipment (PPE) use,

environmental cleaning, and waste management, are collectively known as standard
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precautions [1]. Among these, HH is widely recognized as the most effective and fun-
damental strategy for preventing infection transmission in healthcare and childcare set-
tings [2].

Daycare centers, where children under five spend approximately 15-35 h per week
[3], are high-risk environments for infectious disease transmission. Children’s immature
immune systems, close contact, shared materials, and dependence on staff for hygiene
increase their vulnerability [4]. Poor environmental sanitation has also been associ-
ated with a higher risk of stunting among children under five [5]. Studies consistently
report higher rates of gastrointestinal and respiratory infections in daycare settings than
in home-based care [6]. In Thailand, common illnesses include respiratory infections,
influenza, hand-foot-and-mouth disease (HFMD), respiratory syncytial virus (RSV),
and COVID-19 [7]. In 2025, Bangkok ranked among the ten provinces with the high-
est influenza and HFMD incidence, with most HFMD cases occurring among children
under four years of age and 80% of outbreak clusters reported in daycare centers [8, 9].
Effective IPC measures can substantially reduce absenteeism and communicable disease
transmission in these settings [10].

Within this context, childcare workers play a central role in implementing IPC mea-
sures [4]. Proper HH can reduce diarrheal diseases by approximately 30% in daycare
settings [11], while regular toy cleaning reduces microbial contamination [12]. Despite
established guidelines [4], IPC implementation remains inconsistent. In Thailand, stud-
ies indicate that many childcare workers have inadequate knowledge, less favorable
attitudes, and suboptimal IPC practices [13]. Specifically in Bangkok, although com-
municable disease prevention behaviors were generally reported as good [14], some
childcare workers did not meet recommended handwashing duration and thoroughness
standards [15, 16]. These findings underscore the continued public health importance of
strengthening IPC implementation in daycare settings.

To explain these behavioral variations, this study draws on the Knowledge—Attitude—
Practice (KAP) model, the Theory of Planned Behavior (TPB) [17], and Social Cognitive
Theory (SCT) [18]. These frameworks suggest that cognitive (knowledge), affective (atti-
tudes), and psychological factors (self-efficacy and intention) interact to shape preven-
tive behaviors. The KAP model proposes that knowledge influences attitudes, which in
turn promote appropriate practices [19]. Previous studies have linked IPC knowledge
and attitudes with better IPC practices among childcare workers, although findings
remain inconsistent [13, 20-22]. SCT further emphasizes self-efficacy as a key deter-
minant of sustained behavioral performance [18], and higher IPC self-efficacy has been
associated with improved IPC practices among childcare workers [20].

Sociodemographic factors may also influence IPC practices, although evidence regard-
ing age, education, and work experience is mixed [14, 21, 22]. Training experience, how-
ever, has been more consistently associated with improved IPC practices [21, 22]. For
HH compliance, the TPB identifies behavioral intention as the most immediate predic-
tor of behavior [17]. Stronger HH intention has been associated with better self-reported
HH compliance [23]. Evidence on sociodemographic influences remains limited and
inconsistent: age predicted self-reported but not observed HH compliance, whereas
work experience showed no association [23]. The number of children in care has also
been linked to HH compliance [24]. Although childcare-specific evidence is limited,
studies among healthcare workers suggest that HH training is associated with better
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compliance [25]. These gaps highlight the need to further investigate determinants of
HH compliance among childcare workers.

Although closely related, IPC practices and HH compliance represent distinct behav-
ioral constructs. IPC practices encompass broader preventive activities, such as PPE use,
environmental cleaning, food safety, and waste management [1], whereas HH compli-
ance reflects a specific, routine hygiene behavior influenced by situational and envi-
ronmental factors [26]. Therefore, HH compliance was examined separately to better
capture its unique determinants.

Despite growing international evidence, limited research has simultaneously examined
the multidimensional determinants of IPC practices and HH compliance among child-
care workers in Thailand, particularly within urban daycare settings such as Bangkok.
Understanding how cognitive, psychological, and sociodemographic factors contribute
to these outcomes is essential for designing effective, context-specific interventions.
Therefore, this study aims to examine how sociodemographic characteristics, IPC
knowledge, attitudes, and self-efficacy predict IPC practices, as well as how sociodemo-
graphic variables and HH intention predict HH compliance among childcare workers in
daycare centers.

2 Materials and methods

2.1 Study design

This study employed a descriptive cross-sectional design and was reported in accor-
dance with the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) guidelines [27].

2.2 Sample and setting

A total of 180 childcare workers from 90 daycare centers in Bangkok were recruited
using a stratified random sampling strategy based on daycare size (small, medium, large)
to ensure proportional representation across different center sizes and to control for
potential confounding by size [23].

In 2024, Bangkok had 278 registered daycare centers, categorized as small (n = 166),
medium (# = 59), and large (n = 53) [28]. A sampling frame of eligible centers was cre-
ated for each stratum using the official registry. Daycare centers were randomly selected
within each stratum using a computer-generated random number procedure, pro-
portional to the distribution of centers by size. Accordingly, 90 centers were selected,
including 54 small centers, 19 medium centers, and 17 large centers. If a selected cen-
ter declined participation, a replacement center from the same stratum was randomly
selected using the same procedure. From each participating center, two childcare work-
ers were recruited using simple random selection from the list of eligible workers pro-
vided by the center administrator. If a center had only two eligible workers, both were
invited to participate.

Inclusion criteria were: (1) registered daycare centers in Bangkok with at least two
childcare workers, (2) childcare workers aged 18 years or older who had been employed
for at least three months, (3) responsible for the care of children under five years of age,
and (4) able to read and speak Thai.

Because participants were recruited from daycare centers, the data had a potentially
clustered structure, with childcare workers nested within centers. However, the study
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employed stratified random sampling by daycare center size rather than formal cluster
sampling. Intra-cluster correlation (ICC) and design effects were not incorporated into
the sample size calculation or statistical analyses. To help reduce potential clustering
effects, only two childcare workers per center were recruited. This issue is acknowledged
as a methodological limitation.

2.3 Sample size

The sample size was determined based on the primary outcome of IPC practices,
which was analyzed using multiple linear regression. Following the recommendation
of Tabachnick and Fidell (2019) for testing individual predictors in multiple regres-
sion, the minimum sample size was estimated using the formula N > 50 + 8 m, where m
represents the number of predictor variables [29]. With six predictors included in the
regression model (sociodemographic characteristics, IPC knowledge, attitudes, and self-
efficacy), the minimum required sample size was 98 participants.

To strengthen the justification for the sample size, an a priori power analysis for multi-
ple linear regression (fixed model, R” deviation from zero) was conducted using G*Power
version 3.1. Assuming a medium-to-large effect size (Cohen’s f* = 0.21), derived from
a previous study examining predictive factors of communicable disease prevention and
control behaviors among childcare workers in Bangkok daycare centers [14], with a sig-
nificance level (a) of 0.05, statistical power (1 - ) of 0.80, and six predictor variables, the
minimum required sample size was 72 participants. Therefore, the final sample of 180

childcare workers exceeded the minimum requirement for multiple regression analysis.

2.4 Research instruments

Validated questionnaires were used to assess study variables, with permission obtained
for use and adaptation where required. Instruments were reviewed and modified based
on the literature and updated IPC guidelines to ensure relevance to childcare settings
[1, 4, 30]. Original English instruments were translated into Thai using a forward—back-
ward translation process [31]. Psychometric evaluation included expert review for con-
tent validity (nine experts), face validity assessment with childcare workers (z = 10), and
internal consistency testing in both a pilot study (# = 40) and the main study (» = 180).

2.4.1 Demographic questionnaire

A demographic questionnaire developed by the principal investigator (PI) collected
information on gender, age, education level, years of work experience in childcare, num-
ber of children in care, and prior experience with IPC training.

2.4.2 IPC knowledge, attitudes, and practices questionnaires

The IPC knowledge, attitudes, and practices questionnaires were adapted from instru-
ments developed by Thongchai and colleagues [22] for Thai childcare workers and
aligned with the Disease-Free Childcare Centers Policy issued by the Department of Dis-
ease Control, Ministry of Public Health, Thailand (2015). Based on updated IPC recom-
mendations, the instruments were revised to include vaccination monitoring, PPE use,
food handling, waste management, and HH. The final versions consisted of 20 knowl-
edge items (dichotomous scoring), 15 attitude items (5-point Likert scale), and 20 prac-
tice items (5-point Likert scale). Higher scores indicated greater IPC knowledge, more
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positive attitudes, and better IPC practices, respectively. Content validity was satisfac-
tory to excellent (S-CVI/Ave = 0.96, 0.98, and 0.98, respectively). Internal consistency
was acceptable in both the pilot study (Cronbach’s alpha = 0.76, 0.74, and 0.87, respec-
tively) and the main study (Cronbach’s alpha = 0.73, 0.75, and 0.74, respectively).

2.4.3 IPC self-efficacy questionnaire

IPC self-efficacy was assessed using an adapted version of the questionnaire developed
by Joo and Kim [20]. The Thai-adapted instrument retained 15 items rated on a 5-point
Likert scale, covering confidence in performing IPC-related tasks, including PPE use,
cleaning and disinfection, food handling, waste management, HH, and management of
sick children. Higher scores indicated stronger IPC self-efficacy. The instrument dem-
onstrated excellent content validity (S-CVI/Ave = 0.99) and high internal consistency in
both the pilot study (Cronbach’s alpha = 0.94) and the main study (Cronbach’s alpha =
0.90).

2.4.4 HH intention and compliance questionnaires

HH intention and HH compliance were measured using adapted instruments developed
by Zomer and colleagues [23]. The HH intention questionnaire consisted of two items
rated on a seven-point Likert scale, whereas the HH compliance questionnaire included
15 items rated on an 11-point scale assessing HH behaviors in guideline-recommended
situations. Higher scores indicated stronger HH intention and better HH compliance.
The adapted Thai versions demonstrated acceptable to excellent content validity (S-CVI/
Ave = 0.78 for HH intention and 0.99 for HH compliance) and acceptable internal con-
sistency in both the pilot study (Cronbach’s alpha = 0.83 for HH intention and 0.85 for
HH compliance) and the main study (Cronbach’s alpha = 0.76 for HH intention and 0.76
for HH compliance).

2.5 Data collection

After obtaining approval from the Institutional Review Board (IRB), data were collected
between March and April 2025. Questionnaires were distributed to participants via day-
care center managers and were completed through an online survey platform. Prior to
participation, all respondents were presented with an electronic informed consent form
explaining the study purpose, procedures, potential risks and benefits, confidentiality,
and voluntary participation. Participants indicated their consent electronically by select-
ing “I agree to participate” before proceeding to the survey. Those who declined consent
could exit the survey before proceeding to the questions. The PI managed all data entry
and quality control.

2.6 Data analysis

Data were analyzed using IBM SPSS Statistics (version 29.0.1.0 for macOS). Descrip-
tive statistics summarized demographic characteristics and study variables. The Kol-
mogorov—Smirnov test was used to assess the normality of continuous variables,
including age, years of work experience in childcare, number of children in care, IPC
knowledge, IPC attitudes, IPC practices, IPC self-efficacy, HH intention, and HH com-
pliance. Spearman’s correlation examined relationships among study variables. Multiple
linear regression analysis (enter method) was conducted to assess the predictive effects
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of continuous factors on IPC practices and HH compliance among childcare workers. A
p-value < 0.05 was considered statistically significant.

Assumptions of multiple linear regression were evaluated. Although some variables
were non-normally distributed, residual scatterplots confirmed that the assumptions
of normality, linearity, and homoscedasticity were met. Multicollinearity was assessed
using variance inflation factor (VIF) values, all of which were below 10, indicating no
multicollinearity concerns.

Additionally, IPC practice and HH compliance scores were categorized using a 50%
cut-off, following a previous study examining IPC and preventive behaviors among
childcare workers [21]. IPC practice scores > 50 were classified as good and < 50 as poor,
while HH compliance scores > 75 were classified as good and < 75 as poor. A Pearson’s
chi-square test of contingencies and bivariate logistic regression was then conducted to
examine associations between categorical predictor variables (education level and train-
ing experience) and IPC practices and HH compliance. Associations were expressed
as odds ratios (ORs) with 95% confidence intervals (CIs). ORs greater than 1 indicated
higher odds of being classified in the good IPC or HH compliance category, whereas
ORs less than 1 indicated lower odds. A p-value < 0.05 was also considered statistically

significant.

3 Results

3.1 Demographic characteristics of participants

All 180 questionnaires were completed, yielding a 100% response rate. Most participants
were women (97.2%), with a mean age of 41.38 years (SD=10.99). Half held at least a
bachelor’s degree and had an average of 10.14 years of work experience (SD=8.98). On
average, participants cared for 16.24 children per day (SD=9.64), and 68.9% had previ-
ously attended an IPC training session. As shown in Table 1, all study variables had mean
scores above 50% of the maximum possible scores. The mean scores for IPC knowledge,
attitudes, practices, and self-efficacy were 13.94 (SD=2.92), 64.99 (SD=5.61), 85.93
(§8D=6.76), and 62.16 (SD=7.20), respectively. The mean scores for HH intention and
HH compliance were 9.56 (SD=2.11) and 127.38 (SD =11.23), respectively.

3.2 Correlations between study variables

Table 2 presents the correlation matrix for continuous variables, whereas Table 4 sum-
marizes associations among categorical variables. IPC attitudes showed a weak positive
correlation with IPC practices (r, = 0.185, p=0.013), while IPC self-efficacy demon-
strated a moderate positive correlation with IPC practices (r, = 0.332, p<0.001). In con-
trast, IPC knowledge (r, = 0.127, p =0.089), age (r, = 0.101, p=0.177), education level (y°
=1.189, p=0.276), years of work experience (r, = 0.110, p =0.142), number of children in

Table 1 Study variables scores (N=180)

Variables Possible score Actual score Mean sD

IPC knowledge 0-20 5-19 13.94 292
IPC attitudes 15-75 45-75 64.99 561
IPC practices 20-100 62-100 85.93 6.76
IPC self-efficacy 15-75 41-75 62.16 7.20
HH intention 2-14 4-14 9.56 211
HH compliance 0-150 100-148 127.38 11.23

IPC: infection prevention and control, HH: hand hygiene
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Table 2 Spearman’s rank correlation coefficients between study variables (N=180)

Variables Age Work Chil- IPC IPC IPC HH IPC HH

experience  dren knowledge attitudes self-efficacy intention prac- com-
in tices pli-
care ance

Age 1

Work 0553 1

experience **

Childrenin 0.160 0.250 ** 1

care *

IPC 0.180 0.206 ** 0136 1

knowledge *

IPC 0.018 0.093 0.031 0.125 1

attitudes

IPC 0.062 0.086 - -0.015 0.391 ** 1

self-efficacy 0.012

HH 0026 0016 0077 -0.016 0.055 0.050 1

intention

IPC 0.101 0.110 0.068 0.127 0.185* 0332 ** -0.046 1

practices

HH 0.036 0.058 0.102 0.126 0.077 0.140 -0.003 0199 1

compliance **

work experience =years of work experience, children in care=number of children in care, IPC: infection prevention and
control, HH: hand hygiene, * = p<0.05, ** = p<0.01

Table 3 Pearson’s chi-square test of contingencies and bivariate logistic regression analysis of
categorical variables predicting infection prevention and control practices and hand hygiene
compliance (N=180)

Variables Poor Good Total, n X’ (df) OR[95%CI] p-
score, score, (%) val-
n (%) n (%) ue
IPC practices
Education level 1.189
(1
Less than bachelor degree (reference) 7(33.3) 73 (45.9) 80 (44.4) 1.00 -
Bachelor degree and above 14 (66.7) 86 (54.1) 100 (55.6) 0.572[0217,  0.260
1511]
Training experience 0.055
(M
Never (reference) 7 (33.3) 49 (30.8) 56 (31.1) 1.00 -
Ever 14 (66.7) 110(69.2) 124 (68.9) 1.225[0458,  0.686
3.274]
HH compliance
Education level 0.706
(M
Less than bachelor degree (reference) 10 (37.0) 70 (45.8) 80 (44.4) 1.00 -
Bachelor degree and above 17(63.00  83(54.2) 100 (55.6) 0.680[0.289, 0375
1.596]
Training experience 0.073 1.00 -
(M
Never (reference) 9(33.3) 47 (30.7) 56 (31.1)
Ever 18 (66.7) 106 (69.3) 124 (68.9) 1.199 (0496,  0.687
2.899]

IPC: infection prevention and control; HH: hand hygiene; OR: odds ratio; Cl: confidence interval; reference categories for
logistic regression were “less than bachelor’s degree” for education level and “never” for training experience
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Table 4 Multiple regression analysis with enter method of continuous variables predicting infection
prevention and control practices and hand hygiene compliance (N=180)

Variables b SE, Beta t p-value
IPC practices

(Constant) 54.812 6.278 8.731 <0.001
Age -0.026 0.051 -0.042 -0.507 0613
Years of work experience 0.040 0.063 0.053 0.642 0.522
Number of children in care 0.036 0.049 0.051 0.727 0468
IPC knowledge 0.049 0.088 0.041 0.560 0.576
IPC attitudes 0.387 0.165 0.167 2.351 0.020
IPC self-efficacy 0363 0.068 0.387 5315 <0.001

R=0.447; R?=0.200; R,> = 0.172; SE, = 6.154; Overall F=7.190; p< 0.001
HH compliance

(Constant) 123.064 5.104 24.113 <0.001
Age 0.028 0.092 0.027 0.300 0.764
Years of work experience 0.043 0.094 0.034 0456 0.649
Number of children in care 0.107 0.089 0.092 1.200 0.232
HH intention 0.149 0.400 0.028 0372 0.710

R=0.105; R?=0.011; R,> = -0.012; SE, = 11.299; Overall F=0.488; p=0.744

IPC: infection prevention and control, HH: hand hygiene, b=unstandardized coefficient, SE,: standard error for the
unstandardized coefficient, t: t-test statistic, R% proportion of variance in the dependent variable explained by the
independent variable

care (r, = 0.068, p=0.366), and training experience (y* = 0.055, p=0.815) were not sig-
nificantly associated with IPC practices.

Regarding HH compliance, IPC practices showed a weak but statistically significant
positive correlation with HH compliance (r; = 0.199, p<0.01). However, HH intention
was not significantly associated with HH compliance (r, = -0.003, p=0.964). Similarly,
age (r, = 0.036, p=0.635), education level (x*> = 0.706 p =0.401), years of work experience
(r, = 0.058, p=0.441), and number of children in care (r, = 0.102, p=0.172), and training
experience (y’ = 0.073, p=0.787) did not demonstrate significant associations with HH
compliance.

3.3 Predictors of IPC practices and HH compliance

Table 3 presents the results of the multiple linear regression analyses using the enter
method for continuous variables. For IPC practices, the overall model was statistically
significant and explained 20.0% of the variance (R? = 0.200, adjusted R” = 0.154, F=7.190,
p<0.001). IPC attitudes and IPC self-efficacy were significant positive predictors of IPC
practices. Specifically, higher IPC attitudes were associated with higher IPC practice
scores ($=0.167, p=0.020), whereas IPC self-efficacy showed the strongest association
with IPC practices (5 =0.387, p<0.001).

In contrast, the HH compliance model was not statistically significant (R* = 0.011,
adjusted R? = -0.012, F=0.488, p=0.744). None of the examined variables signifi-
cantly predicted HH compliance. Although the regression coefficients suggested mixed
directions of association, age (5=0.027, p=0.764), years of work experience (5=0.034,
p=0.649), number of children in care (5=0.092, p=0.232), and HH intention (5=0.028,
p=0.710) were not statistically significant predictors.

Table 4 presents the results of the Pearson’s chi-square tests and bivariate logistic
regression analyses for categorical variables. In the logistic regression analyses, “less
than bachelor’s degree” was used as the reference category for education level, and
“never” was used as the reference category for training experience. For IPC practices,
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neither education level (OR=0.572, 95% CI=0.217-1.511, p=0.260) nor training experi-
ence (OR=1.225, 95% CI=0.458-3.274, p =0.686) significantly predicted IPC practices.
Similarly, for HH compliance, neither education level (OR =0.680, 95% CI=0.289-1.596,
p=0.375) nor training experience (OR=1.199, 95% CI=0.496-2.899, p =0.687) showed
significant associations.

4 Discussion

This study examined predictors of IPC practices and HH compliance among childcare
workers in daycare centers. IPC attitudes and self-efficacy significantly predicted IPC
practices, whereas none of the examined variables predicted HH compliance. These
findings suggest that cognitive and psychological factors contributed to broader IPC
practices but did not meaningfully explain HH compliance in this sample.

Consistent with the study framework, IPC attitudes significantly predicted IPC prac-
tices. Childcare workers with more positive attitudes toward infection prevention
reported better IPC practices. This finding aligns with previous studies among child-
care workers showing that favorable attitudes are associated with stronger preventive
behaviors [13, 22]. Similarly, IPC self-efficacy emerged as the strongest predictor of IPC
practices, indicating that childcare workers who felt more capable of implementing IPC
measures were more likely to report better practices. This finding is consistent with
prior research linking stronger self-efficacy with improved infection prevention behav-
iors among childcare personnel [20]. Together, these findings suggest that strengthening
positive attitudes and perceived capability may support improvements in IPC practices.

In contrast, IPC knowledge was not significantly associated with IPC practices.
Although this differs from studies reporting positive knowledge—practice relationships
[20-22, 32], it aligns with Thai research showing that knowledge alone did not predict
communicable disease prevention behaviors among childcare workers [13]. Knowl-
edge is essential for awareness and skill-building but must be consistently reinforced
and embedded into daily routines to sustain practice [33]. In the present study, factual
knowledge may have been insufficient to explain behavioral variation without corre-
sponding motivational or confidence-related factors, as reflected by the stronger effects
of attitudes and self-efficacy [34].

None of the sociodemographic variables—including age, education level, work experi-
ence, number of children in care, and training experience—predicted IPC practices or
HH compliance. Overall, these findings suggest that demographic characteristics alone
contributed little to explaining behavioral differences among participants. The absence
of significant training effects may indicate that previous IPC training, as measured in
this study, varied in content, duration, or recency and therefore did not translate into
measurable behavioral differences [35].

Age was not associated with either outcome, consistent with some studies [13, 14, 36]
but differing from findings among Thai and Dutch childcare workers [22, 23]. Education
level likewise showed no association, aligning with previous studies [13, 22], suggest-
ing that formal education alone may not translate into IPC-related behavioral perfor-
mance [37]. Years of work experience also did not predict either outcome, consistent
with prior childcare research [13, 14, 23], indicating that accumulated experience alone
may be insufficient to improve preventive behaviors [13]. The number of children in
care showed no association with either outcome, aligning with studies from Iraq and
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Egypt but contrasting with findings among Dutch childcare workers [23, 38, 39]. Finally,
IPC training experience did not predict IPC practices or HH compliance, consistent
with childcare studies [13, 14] but differing from healthcare research linking training to
improved HH compliance [25]. Collectively, these findings suggest that individual demo-
graphic and training characteristics alone contributed little to explaining IPC practices
and HH compliance.

HH intention was also not significantly associated with HH compliance. This finding
contrasts with previous childcare research showing positive associations between inten-
tion and self-reported HH compliance [23]. Importantly, the HH compliance model
demonstrated very low explanatory power (R” = 0.011; adjusted R” = —0.012), indicating
that the included predictors explained virtually none of the variability in HH compli-
ance. The negative adjusted R’ further suggests that the model performed no better than
a model without predictors after accounting for model complexity [40]. Therefore, the
non-significant findings should be interpreted cautiously and may reflect limitations in
the explanatory relevance of the selected variables for HH behavior in this setting.

One possible explanation is that HH compliance, as a highly routine and context-
dependent behavior, may be influenced by factors not measured in this study. Situ-
ational influences—such as workflow demands, supervision, availability of hand hygiene
resources, organizational expectations, or environmental prompts—may be more
important determinants of HH compliance than individual intention or demographic
characteristics [41, 42]. This interpretation remains inferential, as these factors were not
directly assessed in the present study.

A further consideration is the potential for a ceiling effect in HH compliance scores.
Participants generally reported relatively high HH compliance with limited score vari-
ability, which may have reduced the ability of the regression model to detect significant
predictors [43]. Because HH compliance was assessed using self-reported measures,
social desirability bias may also have contributed to inflated scores and restricted vari-
ability [44]. These measurement characteristics may partly explain the weak model fit
and non-significant findings.

Overall, the model accounted for 20% of the variance in IPC practices but did not sig-
nificantly explain HH compliance. The HH compliance model demonstrated very poor
fit, indicating that the examined predictors contributed little to explaining variability in
HH compliance beyond chance. This finding suggests that HH compliance may be influ-
enced by additional factors not captured in the present study. Possible influences may
include contextual, organizational, and behavioral factors—such as supervision prac-
tices, leadership support, institutional norms, workload, and facility conditions—which
warrant further investigation. Future studies using implementation science or multilevel
frameworks may help identify and examine these broader determinants of HH compli-
ance among childcare workers.

This study has several limitations that should be acknowledged. First, its cross-sec-
tional design precludes causal inference; therefore, observed associations between IPC
practices and HH compliance cannot be interpreted as causal relationships. Second, data
were collected using self-reported questionnaires, which may be subject to social desir-
ability and recall bias. Although validated instruments were used, reported practices
may not fully reflect actual behaviors. Third, the study was conducted among daycare
centers in Bangkok, which may limit the generalizability of the findings to other regions
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of Thailand or different childcare settings, such as municipally managed centers. Fourth,
because participants were nested within daycare centers, unmeasured intra-cluster cor-
relation may have influenced the estimates. ICC and design effects were not examined,
which may affect the precision of the estimates and the generalizability of the findings.
Finally, the model explained only a modest proportion of the variance in IPC practices
and HH compliance, suggesting that additional contextual or organizational factors—
such as supervision, workload, social norms, or infrastructure—may play important
roles and should be explored in future research.

5 Conclusions

This study found that IPC attitudes and self-efficacy significantly predicted IPC practices
among childcare workers, whereas no significant predictors of HH compliance were
identified. The IPC practices model explained a modest proportion of variance, while the
HH compliance model showed very low explanatory power, suggesting that the exam-
ined variables contributed little to explaining HH compliance. These findings suggest
that strengthening IPC attitudes and self-efficacy may help improve IPC practices. In
contrast, HH compliance may be influenced by additional factors not examined in this
study. Overall, this study contributes evidence on the distinct determinants of IPC prac-
tices and HH compliance among childcare workers in daycare centers. Future studies
should examine additional organizational and contextual factors using longitudinal or
multilevel approaches.
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