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Abstract 

Background. Hand hygiene is essential for infection prevention, yet self-reported practices may 

be influenced by individual beliefs and previous training. This study examined the relationship 

between hand hygiene beliefs and self-reported practices among health profession students. 

Material and methods. This cross-sectional analytical study included 432 students enrolled in 

Nursing, Nutrition and Dietetics, First Aid and Emergency Care, and Elderly Care programs at a 

state university in Eastern Anatolia, Türkiye. Data were collected using a sociodemographic 

questionnaire, the Hand Hygiene Belief Scale (HHBS), and the Hand Hygiene Practice Inventory 

(HHPI). Group comparisons, Spearman correlation, and exploratory path analysis were 

performed. 

Results. Mean HHBS and HHPI scores were 80.23±13.64 and 63.46±9.31, respectively. Female 

students had higher HHBS and HHPI scores than males (p<0.05). Prior hand hygiene training 

was associated with higher HHBS scores (p<0.05). HHPI scores differed by academic year 

(p<0.01). HHBS and HHPI scores were weakly positively correlated (r=0.275, p<0.001). A small 

statistical indirect association between prior training and HHPI through HHBS was observed 

(β=0.06, 95% CI: 0.028-0.099). 

Conclusions. Stronger hand hygiene beliefs were associated with more frequent self-reported 

practices, although the observed associations were modest and should not be interpreted causally. 

Keywords: hygiene beliefs, health profession students, health belief model, hygiene practices, 

hand hygiene 

 

Introduction 

 

Hand hygiene remains a core infection-prevention behavior in health care, and students 

entering clinical environments need to develop reliable hand hygiene habits before independent 

practice. A recent global scoping review found that health profession students generally 

expressed positive attitudes toward hand hygiene, while important gaps in knowledge and 

practice persisted [1]. A large 2025 study of health sciences students in Türkiye similarly showed 

that hand hygiene beliefs and practices varied across student characteristics and prior educational 

exposure [2]. 



Health Problems of Civilization 

eISSN: 2354-0265, ISSN: 2353-6942 

 

 

Educational stage and clinical exposure may influence hand hygiene competence. Nursing 

students at the end of training demonstrated greater hand hygiene knowledge than first-semester 

students in a recent comparative study [3], while a 2026 survey found that students placed 

substantial importance on education, availability of hand-rub products, and supportive leadership 

[4]. Studies among medical and paramedical students likewise continue to identify incomplete 

knowledge and variable practice despite generally favorable attitudes [5,6]. These findings 

indicate that hand hygiene education should be treated as a longitudinal competency rather than a 

single instructional event. 

Hand hygiene behavior is also shaped by contextual and individual determinants. Recent 

multicenter and hospital-based studies have associated compliance or knowledge with factors 

including gender, training, professional role, institutional support, workload, and availability of 

supplies [7-10]. Such findings are relevant to students because clinical learning occurs within the 

same organizational environments in which professional behaviors are modeled and reinforced. 

Cognitive theories provide a useful framework for examining why educational exposure 

may not correspond directly with hand hygiene behavior. The Theory of Planned Behavior 

emphasizes attitudes, perceived behavioral control, and intention as determinants of behavior 

[11], whereas the Health Belief Model highlights perceived susceptibility, severity, benefits, 

barriers, and related beliefs [12]. Within hand hygiene education, these frameworks suggest that 

educational exposure, beliefs, and self-reported hand hygiene practices may be interrelated rather 

than operating as isolated determinants. 

Despite the growing literature on hand hygiene among health profession students, 

important gaps remain. Much of the existing evidence has been descriptive, focusing primarily on 

knowledge, attitudes, practices, or differences according to demographic and educational 

characteristics. Recent studies, including research among health sciences students in Türkiye, 

have demonstrated associations between educational exposure and hand hygiene beliefs or 

practices [1-6]; however, less attention has been given to how these factors are statistically 

related within a theory-informed path model. In particular, it remains unclear whether the 

association between previous hand hygiene training and self-reported practice is accompanied by 

an indirect association through students’ hand hygiene beliefs. Examining these relationships 

may provide a more integrated understanding of the cognitive and educational factors associated 

with self-reported hand hygiene behavior. Given the cross-sectional design, such modeling 
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cannot establish temporal or causal mediation but can identify statistical indirect associations that 

may inform hypotheses for subsequent longitudinal and intervention studies. 

 

Aim of the work 

 

The primary aim of this study was to examine the association between hand hygiene 

beliefs and self-reported hand hygiene practices among health profession students and to 

determine whether these outcomes differed according to gender, academic year, and previous 

hand hygiene training. A secondary, exploratory aim was to examine whether previous hand 

hygiene training showed a statistical indirect association with self-reported hand hygiene practice 

through hand hygiene beliefs within the specified path model. 

 

Material and methods 

 

Study design and setting 

 

This analytical cross-sectional study was conducted from October 2023 to November 

2024 at Ağrı İbrahim Çeçen University in the Eastern Anatolia region of Türkiye. The 

participants were enrolled in the Faculty of Health Sciences, the Vocational School, or the 

Vocational School of Health Services. The study focused on students in Nursing, Nutrition and 

Dietetics, First Aid and Emergency Care, and Elderly Care programs. 

 

Population and sampling 

 

The source population comprised 568 students aged 18 years or older who were actively 

enrolled in Nursing, Nutrition and Dietetics, First Aid and Emergency Care, and Elderly Care 

programs at Ağrı İbrahim Çeçen University during the study period. All 568 eligible students 

were invited to participate; however, the participants were ultimately enrolled through voluntary 

non-probability sampling. Eligibility criteria were enrollment in one of the specified programs, 

age ≥18 years, and provision of electronic informed consent. 



Health Problems of Civilization 

eISSN: 2354-0265, ISSN: 2353-6942 

 

 

A total of 432 students accessed and completed the online questionnaire, yielding a 

response rate of 76.1%. All the students who initiated the questionnaire completed it, and no 

questionnaires were excluded from the final analysis. Accordingly, the final analytic sample 

consisted of 432 participants. 

An a priori sample-size calculation was performed using G*Power 3.1 [13] for a planned 

one-way ANOVA comparing the four academic-year groups. Assuming a small-to-moderate 

effect size (Cohen’s f=0.20), α=0.05, statistical power of 0.95, and four independent groups, the 

estimated required total sample size was 434 participants. The final analytic sample of 432 

participants was therefore slightly below the calculated target. This calculation was intended to 

support the planned between-group analyses and was not based on a separately designated 

primary outcome. The path analysis was a secondary, exploratory component of the study and 

was not used as the basis for the original a priori sample-size calculation. 

 

Data collection instruments 

 

Data were collected through an online structured questionnaire. The sociodemographic 

form consisted mainly of closed, single-response items addressing age, gender, perceived 

economic status, place of residence, academic program, year of study, prior hand hygiene 

training, and the participant’s perceived primary reason for poor hand hygiene compliance. 

Prior hand hygiene training was assessed using a single self-reported binary item asking 

whether the participant had previously received formal hand hygiene training (yes/no). No 

additional information was collected regarding the format of the training (e.g. lecture, practical 

session, or clinical-placement instruction), its timing, duration, frequency, content, or training 

provider. Accordingly, this variable represents self-reported previous exposure to formal hand 

hygiene training rather than a standardized or independently verified educational intervention. 

The Hand Hygiene Belief Scale (HHBS) was originally developed as part of the Hand 

Hygiene Questionnaire for healthcare students [14] and subsequently used in the Turkish context 

by Karadag et al. [15]. The HHBS contains 22 items rated on a five-point Likert scale from 1 

(strongly disagree) to 5 (strongly agree), yielding total scores from 22 to 110; higher scores 

indicate stronger hand hygiene beliefs. The Turkish application reported a Cronbach’s α of 0.76 
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[15]. In the present study, the HHBS demonstrated acceptable internal consistency (Cronbach’s 

α=0.76). 

The Hand Hygiene Practice Inventory (HHPI) contains 14 items assessing the self-

reported frequency of hand hygiene behavior in different situations. Responses range from 1 

(never) to 5 (always), with total scores ranging from 14 to 70; higher scores indicate more 

frequent self-reported hand hygiene practices. The Turkish application reported a Cronbach’s α 

of 0.85 [15]. In the present study, the HHPI demonstrated acceptable internal consistency 

(Cronbach’s α=0.74). The HHPI reflects participants’ self-reported practices and should not be 

interpreted as an objective measure of directly observed hand hygiene compliance. 

 

Data collection procedure 

 

Students were invited through institutional e-mail and course-specific WhatsApp groups. 

The questionnaire was administered using Google Forms. Electronic informed consent was 

obtained before the questionnaire opened, and completion took approximately 10-15 minutes. 

Responses were anonymous, and participation was voluntary. 

 

Statistical analysis 

 

Analyses were performed using IBM SPSS Statistics version 26.0 and IBM SPSS AMOS 

version 24.0. Continuous variables are presented as mean±standard deviation (SD), and 

categorical variables as number and percentage. Distributional assumptions were evaluated using 

the Shapiro-Wilk test together with visual inspection of histograms and Q-Q plots. Statistical 

significance was set at α=0.05. Independent-samples t tests and one-way analysis of variance 

(ANOVA) were used for group comparisons when parametric assumptions were considered 

acceptable; non-parametric alternatives were planned when these assumptions were not met. 

Tukey HSD or Bonferroni-adjusted post-hoc comparisons were used following significant 

omnibus tests, as appropriate. Effect sizes were reported for group comparisons using Cohen’s d 

for two-group comparisons and η² for one-way ANOVA comparisons to complement statistical 

significance testing and facilitate interpretation of the magnitude of group differences. 

Spearman’s rank correlation was used to assess the association between HHBS and HHPI scores. 
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A secondary, exploratory observed-variable path model within the structural equation 

modeling framework was fitted to examine the hypothesized relationships among previous hand 

hygiene training, hand hygiene beliefs, and self-reported hand hygiene practice. Specifically, the 

model evaluated whether previous training showed a statistical indirect association with HHPI 

through HHBS. Previous hand hygiene training was specified as the focal exogenous exposure, 

HHBS as the intermediate variable, and HHPI as the outcome. Gender and academic year were 

included as exogenous covariates because both variables were directly relevant to the study 

objectives and have been associated with hand hygiene beliefs or practices in previous literature. 

Other measured characteristics were not added solely on the basis of their observed associations 

in the present dataset in order to avoid unnecessary post hoc model expansion. 

Maximum likelihood estimation was used, and the statistical indirect association was 

evaluated using 2,000 bias-corrected bootstrap samples with 95% confidence intervals. Model fit 

was assessed using χ²/df, the root mean square error of approximation (RMSEA), comparative fit 

index (CFI), Tucker-Lewis index (TLI), and standardized root mean square residual (SRMR), 

according to commonly applied criteria [16]. Because the path analysis was a secondary 

exploratory analysis, no separate a priori sample-size calculation was performed specifically for 

the indirect association. Accordingly, interpretation of the model focused on standardized path 

coefficients, explained variance (R²), and the bias-corrected bootstrap confidence interval for the 

indirect association rather than retrospective post hoc power estimates. Given the cross-sectional 

design and concurrent measurement of HHBS and HHPI, the path model was interpreted as 

representing statistical associations within the specified model and not as evidence of temporal or 

causal mediation 

 

Results 

 

Of the 568 eligible students invited to participate, 432 completed the questionnaire and 

were included in the analysis, corresponding to a response rate of 76.1%. No initiated 

questionnaires were incomplete or excluded. The mean age was 20.91±2.18 years (range: 18-39). 

Females comprised 72.2% of the sample. More than half of the participants (54.2%) reported that 

income was lower than expenses, and 28.9% reported previous formal hand hygiene training. The 

most frequently reported perceived reason for poor hand hygiene compliance was limited access 
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to sinks or antiseptic products (46.1%), followed by lack of belief in the importance of hand 

hygiene (20.1%) (Table 1). 

 

Table 1. Descriptive characteristics of the participants (N=432) 

Variable Category n % 

Gender 
Female 312 72.2 

Male 120 27.8 

Economic status 

Income < expenses 234 54.2 

Income = expenses 174 40.3 

Income > expenses 24 5.5 

Field of study 

Nutrition and Dietetics 120 27.8 

Nursing 120 27.8 

First Aid and Emergency Care 88 20.4 

Elderly Care 104 24.1 

Year of study 

1st year 169 39.1 

2nd year 150 34.7 

3rd year 77 17.8 

4th year 36 8.3 

Place of residence 

City 194 44.9 

Town 153 35.4 

Village 85 19.7 

Prior hand hygiene 

training 

Yes 125 28.9 

No 307 71.1 

Perceived reason for 

poor compliance 

Limited access to sinks/antiseptics 199 46.1 

Lack of belief in hand hygiene 87 20.1 

Time constraints 62 14.4 

Skin irritation 54 12.5 

Unpleasant odor 30 6.9 

Age (years) 
Mean±SD 20.91±2.18 

Min-max 18-39 

 

The mean HHBS score was 80.23±13.64, and the mean HHPI score was 63.46±9.31 

(Table 2).  

 

Table 2. HHBS and HHPI scores 

Variable Mean±SD Min-max 

HHBS 80.23±13.64 22-110 

HHPI 63.46±9.31 14-70 

Notes: HHBS – Hand Hygiene Belief Scale; HHPI – Hand Hygiene Practice Inventory; SD – standard 

deviation. 
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The female participants had higher HHBS scores than the male participants (t(430)=-2.08, 

p=0.038, d=0.22) and higher HHPI scores (t(430)=-3.26, p=0.001, d=0.35); both differences were 

small in magnitude. HHPI scores differed significantly across academic years (F(3,428)=5.51, 

p=0.001, η²=0.037), representing a small effect. Tukey post-hoc comparisons indicated that 

second- and fourth-year students had higher HHPI scores than first-year students. Students 

reporting previous hand hygiene training had higher HHBS scores than those without previous 

training (t(430)=2.96, p=0.003, d=0.31), corresponding to a small effect, whereas HHPI scores 

did not differ significantly according to training status (t(430)=-1.03, p=0.304, d=0.10). No 

statistically significant differences were observed for economic status, field of study, place of 

residence, or perceived reason for poor hand hygiene compliance (Table 3). 

 

Table 3. Distribution of HHBS and HHPI scores by participant characteristics (N=432) 

Variable Group n 
HHBS 

mean±SD 

HHPI 

mean±SD 
Test results Effect size 

Gender 

Male 120 78.03±16.09 61.13±11.68 HHBS: t(430)=-2.08, 

p=0.038; HHPI: 

t(430)=-3.26, p=0.001 

HHBS: d=-0.22; 

HHPI: d=-0.35 Female 312 81.08±12.50 64.36±8.07 

Economic 

status 

Income < expenses 234 80.61±13.04 63.22±9.41 HHBS: 

F(2,429)=0.84, 

p=0.432; HHPI: 

F(2,429)=0.56, 

p=0.574 

HHBS: η²=0.004; 

HHPI: η²=0.003 

Income = expenses 174 79.37±14.95 63.09±9.62 

Income > expenses 24 82.75±8.43 65.25±9.45 

Field of 

study 

Nutrition and 

Dietetics 
120 79.80±14.45 64.65±8.93 HHBS: 

F(3,428)=0.17, 

p=0.917; HHPI: 

F(3,428)=1.34, 

p=0.261 

HHBS: η²=0.001; 

HHPI: η²=0.009 

Nursing 120 80.32±14.03 62.25±9.89 

First Aid and 

Emergency Care 
88 81.08±12.51 63.62±8.78 

Elderly Care 104 79.92±13.30 63.37±9.44 

Year of 

study 

1st year 169 79.34±15.29 61.23±11.06 HHBS: 

F(3,428)=0.61, 

p=0.609; HHPI: 

F(3,428)=5.51, 

p=0.001; Post-hoc 

HHPI: 2nd > 1st; 4th > 

1st 

HHBS: η²=0.004; 

HHPI: η²=0.037 

2nd year 150 80.21±14.05 64.96±8.03 

3rd year 77 81.48±9.25 63.27±8.29 

4th year 36 81.83±11.60 66.16±7.00 

Place of 

residence 

City 194 79.93±14.10 63.25±9.46 HHBS: 

F(2,429)=0.20, 

p=0.819; HHPI: 

F(2,429)=0.37, 

p=0.691 

HHBS: η²=0.001; 

HHPI: η²=0.002 

Town 153 80.16±14.11 63.98±9.45 

Village 85 81.06±11.81 63.02±9.52 

Prior hand 

hygiene 

training 

Yes 125 83.82±13.46 64.15±8.35 HHBS: t(430)=2.96, 

p=0.003; HHPI: 

t(430)=-1.03, p=0.304 

HHBS: d=0.31; 

HHPI: d=0.10 No 307 79.56±13.78 63.18±9.68 
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Perceived 

reason for 

poor 

compliance 

Skin irritation 54 82.29±11.91 62.20±9.26 

HHBS: 

F(4,427)=0.69, 

p=0.599; HHPI: 

F(4,427)=0.82, 

p=0.513 

HHBS: η²=0.006; 

HHPI: η²=0.008 

Unpleasant odor 30 81.29±13.90 64.83±7.45 

Lack of belief in 

hand hygiene 
87 80.73±15.22 63.27±9.80 

Limited access to 

sinks/antiseptics 
199 80.46±11.45 63.83±9.27 

Time constraints 62 77.30±11.01 62.73±11.06 

Notes: HHBS = Hand Hygiene Belief Scale; HHPI = Hand Hygiene Practice Inventory; SD = standard 

deviation. Effect sizes are reported as Cohen’s d for two-group comparisons and η² for one-way ANOVA 

comparisons. For Cohen’s d, the sign reflects the order of the groups presented in the table; interpretation 

should primarily consider the magnitude of the effect. 

 

HHBS and HHPI scores were positively correlated (Spearman’s r=0.275, p<0.001), 

indicating a weak positive association between stronger beliefs and more frequent self-reported 

practice (Table 4). 

 

Table 4. Correlation between hand hygiene beliefs and self-reported practices (N=432) 

Variable HHBS HHPI 

HHBS 1.000 0.275* 

HHPI 0.275* 1.000 

Notes: * Spearman’s correlation, p<0.001. HHBS – Hand Hygiene Belief Scale; HHPI – Hand Hygiene 

Practice Inventory. 

 

The exploratory observed-variable path model showed acceptable fit (χ²/df=2.11, 

RMSEA=0.059, CFI=0.937, TLI=0.915, SRMR=0.041). Prior hand hygiene training was 

positively associated with HHBS (β=0.21, p<0.01), and HHBS was positively associated with 

HHPI (β=0.28, p<0.001). The direct association between prior training and HHPI was not 

statistically significant (β=0.07, p=0.15). However, the bootstrapped statistical indirect 

association between prior training and HHPI through HHBS was significant (β=0.06, 95% CI: 

0.02800.099, p<0.01). Gender was associated with HHBS (β=0.13, p<0.05), and academic year 

was associated with HHPI (β=0.16, p<0.05). The model explained 13% of the variance in HHBS 

and 17% of the variance in HHPI. Given the cross-sectional design, these paths represent 

statistical associations within the specified model and should not be interpreted as evidence of 

temporal or causal relationships (Figure 1). 

 



Health Problems of Civilization 

eISSN: 2354-0265, ISSN: 2353-6942 

 

 

 

Figure 1. Exploratory observed-variable path model showing statistical associations among previous hand 

hygiene training, gender, academic year, hand hygiene beliefs (HHBS), and self-reported hand hygiene 

practices (HHPI) 

Notes: Values are standardized path coefficients (β); the dashed path indicates a non-significant 

association. The model represents cross-sectional statistical associations and does not establish temporal 

or causal mediation. 

 

Discussion 

 

The principal finding of this study was a weak positive association between stronger hand 

hygiene beliefs and more frequent self-reported hand hygiene practice. In the exploratory path 

model, previous hand hygiene training was associated with stronger beliefs, and a small statistical 

indirect association between previous training and self-reported practice through HHBS was 

observed. In contrast, the direct association between previous training and HHPI was not 

statistically significant. Because HHBS and HHPI were measured concurrently within a cross-

sectional design, these findings cannot establish that previous training changed students’ beliefs 

or that changes in beliefs subsequently influenced their hand hygiene practices. The indirect 
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association should therefore be interpreted as a statistical feature of the specified model rather 

than evidence of a temporal or causal mediating mechanism. 

The magnitude of these associations should also be considered when interpreting their 

practical significance. The correlation between HHBS and HHPI was weak (r=0.275), the 

standardized indirect association was small (β=0.06), and the model explained 17% of the 

variance in HHPI. Thus, although beliefs were statistically associated with self-reported practice, 

they accounted for only a limited proportion of between-student variability. Hand hygiene 

practice is likely to reflect additional educational, behavioral, and contextual factors that were not 

captured by the present model. Accordingly, the findings should not be interpreted as indicating 

that strengthening beliefs alone would necessarily produce substantial changes in actual hand 

hygiene behavior. Nevertheless, the observed pattern is compatible with theoretical frameworks 

in which beliefs and attitudes are associated with health-related behavior [11,12] and provides a 

hypothesis that could be tested prospectively in longitudinal or intervention studies. 

Female students reported higher HHBS and HHPI scores than male students. This finding 

is consistent with the recent global review of health professions students, which noted better 

attitudes and self-reported practices among female and nursing students [1]. A large Turkish 

student sample also reported demographic variation in hand hygiene beliefs and practices [2], and 

a national Italian survey found higher infection-prevention knowledge and self-reported 

compliance among female respondents [7]. The magnitude of the differences in the present study 

was modest, so gender should not be interpreted as a fixed determinant. Rather, the result may 

help identify groups in which targeted reinforcement and skills-based feedback are warranted. 

Prior hand hygiene training was associated with higher HHBS scores but not with a direct 

difference in HHPI scores. Because previous training was assessed only as binary self-reported 

exposure, and its timing, content, duration, and format were not recorded, the present findings 

cannot determine which characteristics of educational exposure, if any, were associated with 

stronger beliefs. Studies using the HHBS/HHPI framework in healthcare personnel have similarly 

reported associations between education, health beliefs, and hand hygiene behavior [17-19]. 

Intervention studies provide additional evidence that structured education, practical instruction, 

and feedback can improve hand hygiene-related outcomes [20-24]. However, these intervention 

findings should be regarded as complementary evidence from previous research rather than 

effects demonstrated by the present cross-sectional study. 
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Academic year was associated with HHPI but not HHBS: second- and fourth-year 

students reported higher practice scores than first-year students. Recent comparative data 

showing higher hand hygiene knowledge among final-semester than first-semester nursing 

students provide a plausible parallel [3]. Progression through training may increase contact with 

clinical routines, repeated skill assessment, and exposure to role models. Nevertheless, the non-

linear pattern in the present data, with no clear stepwise increase across every year, suggests that 

academic seniority itself should not be treated as a proxy for competence. Curricular content, 

placement intensity, instructor behavior, and opportunities for supervised practice may be more 

relevant mechanisms. 

The most frequently reported perceived reason for poor hand hygiene compliance was 

limited access to sinks or antiseptic products. This finding reflects the participants’ perceptions 

and should not be interpreted as evidence that hand hygiene infrastructure or product availability 

was objectively inadequate at the study institution, as actual resource availability was not 

assessed. Previous studies have identified access to supplies and institutional conditions as factors 

associated with hand hygiene behavior [9,10]; however, the present study cannot determine 

whether the reported perception corresponded to objectively measured environmental limitations. 

Future studies should therefore assess perceived barriers alongside direct measures of hand 

hygiene infrastructure and resource availability. 

The mean HHPI score was relatively close to the upper end of the possible scale range. 

However, because the HHPI assesses self-reported behavior, these scores should not be 

interpreted as objectively observed hand hygiene compliance. Self-reported hand hygiene 

practices may be influenced by recall error, reporting bias, and social desirability, particularly 

because hand hygiene is a professionally expected behavior among health professions students. 

The participants may therefore have reported practices that more closely reflected perceived 

expectations than their actual behavior in clinical or educational settings. Previous evidence has 

also demonstrated limited agreement between self-reported and directly observed hand hygiene 

behavior [25]. Accordingly, the present findings should be interpreted as perceptions of habitual 

hand hygiene practice rather than objective adherence to hand hygiene recommendations. Future 

studies should combine validated self-report instruments with structured or covert observation or 

other objective measures of hand hygiene performance. 
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This study has several limitations. First, it was conducted at a single university, and 

participation was voluntary, which may limit the representativeness and external generalizability 

of the findings. Although all 568 eligible students were invited, and the response rate was 76.1%, 

self-selection and non-response bias cannot be completely excluded, as students who chose to 

participate may have differed systematically from those who did not respond. Recruitment 

through institutional e-mail and course-specific WhatsApp groups may also have favored 

participation among students who were more engaged with the topic or more responsive to online 

communication. The single-institution design also prevented evaluation of potential cross-

institutional differences in curricula, clinical exposure, educational resources, and hand hygiene 

training practices. Second, the cross-sectional design and concurrent measurement of HHBS and 

HHPI preclude conclusions regarding temporal ordering or causal mediation. Because the path 

analysis was a secondary exploratory analysis, no separate a priori sample-size calculation was 

performed specifically for the indirect association; therefore, interpretation should emphasize the 

magnitude and bootstrap confidence interval of the statistical indirect association rather than 

claims of confirmatory mediation. Third, prior hand hygiene training was assessed as a binary 

self-reported exposure, and information on its type, timing, duration, frequency, content, and 

provider was not collected. Consequently, the participants reporting previous training may have 

received substantially different educational experiences, and the observed association with HHBS 

should not be interpreted as the effect of a standardized training intervention. 

In addition, self-reported HHPI scores may have been influenced by recall, reporting, and 

social desirability bias. Potential confounders, including clinical-placement intensity, instructor 

modeling, detailed socioeconomic characteristics, and objectively assessed access to hand 

hygiene infrastructure, were not fully captured. Finally, the use of total HHBS and HHPI scores 

as observed variables did not permit item-level latent measurement modeling. Future multicenter 

longitudinal studies involving universities from different regions and educational settings, 

incorporating more detailed characterization of educational exposure and objective measures of 

hand hygiene behavior, are needed to evaluate the temporal ordering and generalizability of these 

associations. 
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Conclusions 

 

Among health profession students, stronger hand hygiene beliefs were associated with 

more frequent self-reported hand hygiene practices. Previous hand hygiene training was 

associated with stronger beliefs but was not directly associated with self-reported practice. In the 

exploratory path model, a small statistical indirect association between previous training and self-

reported practice through hand hygiene beliefs was observed; however, the cross-sectional design 

does not establish the temporal sequence or a causal mediating mechanism. Female students 

reported higher belief and practice scores, and self-reported practice differed across academic 

years. These findings highlight associations that warrant further investigation using longitudinal, 

multicenter, and intervention designs incorporating objectively observed hand hygiene behavior. 
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