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Objectives
To assess infection risk perception, attitudes toward Infection Prevention and Control (IPC) measures, and knowledge related to Healthcare-Associated Infections (HAIs) among health sciences students.
Methods
A cross-sectional study was conducted among students enrolled in medical, dental, pharmacy, paramedical, and other health-related programs. Data were collected using a structured self-administered questionnaire. Statistical analyses included chi-square, Mann–Whitney U, and Kruskal–Wallis tests, as appropriate. Internal consistency was assessed using Cronbach’s alpha.
Results
A total of 270 students were included in the study. Most participants had heard about HAIs (80.7%) and correctly identified their definition (94.4%). Surgical site infections were the most frequently identified HAIs (75.6%). The mean knowledge score was 4.32 ± 1.30, while attitudes toward IPC measures showed a high overall score (4.31 ± 0.55). The overall risk perception score was (3.01 ± 0.68), with university hospitals perceived as the highest-risk setting. Knowledge scores differed significantly according to field of study and prior IPC training (p < 0.05).
Conclusion
Favorable attitudes were observed, but variations in knowledge and risk perception highlight the need to strengthen IPC training.
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INTRODUCTION
Healthcare-associated infections (HAIs) represent one of the major challenges to patient safety worldwide and continue to impose a substantial burden on healthcare systems. According to the World Health Organization (WHO), hundreds of millions of patients acquire an HAI each year. Incidence rates are up to three times higher in low- and middle-income countries (LMICs), where infection prevention and control (IPC) infrastructure and implementation remains heterogeneous and often insufficient [1]. HAIs are associated with a significant increase in morbidity, mortality, length of hospital stay, and healthcare costs, resulting in a substantial financial burden [2, 3]. In 2016, between 7.2 and 14.9 billion US dollars were spent on HAIs in the United States, thereby compromising overall quality of care and patient trust [4].
Infection prevention and control therefore constitutes a central pillar of patient safety and healthcare quality. Its effectiveness relies on the adherence of all healthcare personnel to standard precautions, including hand hygiene, appropriate use of personal protective equipment, waste management, compliance with additional precautions, and epidemiological surveillance [1]. Several studies have shown that the performance of IPC programs is closely linked to the level of knowledge, attitudes, and behaviors of healthcare professionals, as well as students and interns who represent the future hospital workforce [5, 6].
Students in the health sciences occupy a key position in the prevention of HAIs. From their first clinical placements, they are exposed to infectious risks and required to engage with various IPC practices [7]. Consequently, their preparedness regarding IPC measures may influence both their own safety and the quality of care delivered during clinical placements. Insufficient knowledge, limited awareness of infectious risks, or unfavorable attitudes toward preventive measures may contribute to inadequate implementation of IPC practices in healthcare settings [8].
In several countries, such as India [9], Peru [10], and Ethiopia [11], studies have also highlighted shortcomings among health sciences students, revealing significant gaps in knowledge of standard precautions, poor understanding of biological risks, and low adherence to preventive measures.
In Morocco, efforts to strengthen IPC programs have increased in recent years, particularly in university hospital settings. However, data regarding IPC-related preparedness among health sciences students remain limited. Most available studies have primarily focused on HAIs surveillance or hospital IPC program evaluation rather than students’ perception and attitudes toward IPC measures [12]. This lack of data limits the ability of universities and hospital institutions to implement targeted actions based on scientific evidence. In this context, the present study aims to assess perception of infection risk and attitudes toward IPC measures and knowledge related to HAIs among health sciences students in Morocco. The study also explored differences according to academic and institutional characteristics, including field of study, type of institution, prior IPC training, and clinical exposure as factors associated with these dimensions.
METHODS
Type and study design
A descriptive cross-sectional study was conducted between July and October 2025 to assess infection risk perception, attitudes toward IPC measures, and knowledge related to HAIs among health sciences students.
Study population and sampling
The study included students enrolled in various health-related training programs, including medicine, dentistry, pharmacy, paramedical sciences, and other health disciplines (medical biotechnology, health management, advanced practice, etc.).
A consecutive convenience sampling approach was used. All eligible students available during the study period who agreed to participate and complete the questionnaire were consecutively included. Students in initial training who had already completed or were planning to undertake a clinical internship were eligible for inclusion. Incomplete questionnaires were excluded from the analysis.
Data collection tool
Data were collected using a self-administered questionnaire designed based on the international literature on infection prevention and control (IPC) and validated tools used in similar studies [13, 14]. The questionnaire consisted of four sections:
Sociodemographic data: age, sex, field of study, type of institution and IPC training received.
Knowledge of HAIs: covering the definition of HAIs, the most common infections, and preventive measures.
Attitudes toward IPC measures: Assessed using a 5-point Likert scale (1 = not effective, 2 = slightly effective, 3 = moderately effective, 4 = effective, and 5 = very effective).
Risk perception: Assessment of perceived risk in different care contexts using a 5-point Likert scale(1 = very low risk, 2 = low risk, 3 = moderate risk, 4 = high risk, and 5 = very high risk). The questionnaire was pretested with 20 students from different health-related programs to ensure the clarity and consistency of the items.
Variables and scoring
The knowledge score was calculated as the sum of correct responses to dichotomous items, with scores ranging from 0 to 7. Higher scores indicated higher levels of knowledge related to HAIs.
The attitude score was obtained by calculating the mean of items assessed on a five-point Likert scale. Higher scores reflected more favorable attitudes toward IPC measures.
The risk perception score was calculated as the mean of responses to four items assessing the perceived level of risk in different healthcare settings.
Statistical analyses
Statistical analyses were performed using Jamovi software, version 2.6.44. Qualitative variables were described using frequencies and percentages, whereas quantitative variables were presented as means and standard deviations. The internal consistency of the questionnaire scales was assessed using Cronbach’s alpha. Non-parametric tests were used for comparative analyses. Mann–Whitney U tests were applied for comparisons between two independent groups, such as sex, institution type, and prior IPC education. Kruskal–Wallis tests were used for comparisons involving more than two groups, particularly field of study. When statistically significant differences were identified, post-hoc pairwise comparisons were performed using the Dwass–Steel–Critchlow–Fligner method. Associations between qualitative variables were assessed using the χ2 test. Statistical significance was set at p < 0.05.
RESULTS
Sociodemographic characteristics of the sample
A total of 270 students participated in this study, of whom 71.1% were female and 28.9% were male. The age of participants was mainly distributed into two groups: under 20 years (66.3%) and 20–35 years (33.7%).
Regarding field of study, students were primarily enrolled in medicine (36.7%), dentistry (28.5%), paramedical sciences (25.2%), and pharmacy (3.7%). The group of other health-related programs (5.9%) notably included students enrolled in medical biotechnology, health management, and master’s programs in advanced health practices.
Most participants were enrolled in semi-public or private institutions (71.7%), followed by public institutions (25.3%). A proportion of 2.6% did not report the type of institution attended.
Table 1 presents the sociodemographic characteristics of the participants.
TABLE 1 | Sociodemographic characteristics of participants, Morocco, 2025 (N = 270).	Variables	Categories	N	%
	Sex
Age group
Field of study
Institution	Female
Male
<20 years
20–35 years
Medicine
Dentistry
Pharmacy
Paramedical Sciences/Care
Health sciences (other programs)
Public
Semi-public/private
Not reported	192
78
179
89
99
77
10
68
16
68
193
8	71.1
28.9
66.3
33.7
36.7
28.5
3.7
25.2
5.9
25.3
71.7
3.0


N= number of respondents.
% = Percentage.
Students’ knowledge of HAIs
Overall, 80.7% of participants reported having previously heard about HAIs, and 94.4% correctly identified their definition. A statistically significant association was observed between prior IPC education and awareness of HAIs (χ2 = 42.7; p < 0.001). Among students who had received IPC-related training, 96.1% had previously heard about HAIs, compared with 62.3% among those without prior IPC education.
Figure 1 details the types of infections perceived as most frequently associated with healthcare. The most commonly identified infections were surgical site infections (75.6%), followed by hepatitis B/C (49.6%), urinary tract infections (45.2%), and nosocomial pneumonia (43.3%). Mycobacterial infections were cited by 26.7% of respondents.
[image: Bar chart comparing frequencies of healthcare-associated infections reported by students, showing surgical site infections as most frequent with 204 responses, followed by hepatitis B or C, urinary tract infections, hospital-acquired pneumonia, and tuberculosis. Color coding distinguishes each infection type. Percentages listed below bars range from 75.6 percent for surgical site infections to 26.7 percent for tuberculosis.]FIGURE 1 | Distribution of the most frequently reported types of infections, Morocco, 2025 (N = 270) N = 270 respondents. Multiple responses were allowed; therefore, percentages do not sum to 100%.The overall knowledge level showed a mean score of (4.31 ± 1.27).
Comparative analysis did not demonstrate a statistically significant difference in knowledge according to sex (p = 0.594). In contrast, significant differences were observed according to the field of study (p < 0.001). Students enrolled in paramedical sciences achieved the highest mean score (4.85 ± 1.07), followed by students from other health-related programs (4.81 ± 1.22). Scores were lower in medicine (4.25 ± 1.29), dentistry (3.94 ± 1.20), and pharmacy (3.40 ± 1.58).
Analyses demonstrated significantly higher scores among paramedical science students compared with dentistry students (p < 0.001) and pharmacy students (p = 0.029).
A statistically significant variation was also observed according to the type of institution (p = 0.017), with higher scores among students enrolled in public institutions (4.71 ± 1.26) compared to those in semi-public/private institutions (4.16 ± 1.25). The category of students who did not declare their type of institution had a score of (4.75 ± 1.28). Similarly, students who received IPC-related education demonstrated significantly higher score (4.59 ± 1.17) than those who did not (4.01 ± 1.38) (p = 0.001).
In addition to the knowledge assessed, students were asked about their main sources of information regarding the prevention of healthcare-associated infections. University courses were the most frequently cited source (83.7%), followed by clinical internships (70.0%) and official documents (68.9%). Social media was used by 34.1% of participants, while 23.0% reported obtaining information from student associations. Conversely, other sources of information were very rarely used, involving only a negligible proportion of participants (0.4%).
Overall, knowledge levels varied across training programs and prior IPC education, highlighting potential differences in preparedness that may influence students’ adherence to preventive measures and perception of infection risk.
Attitudes toward IPC measures
Students’ attitudes toward the perceived effectiveness of IPC measures are presented in Table 2. Response levels ranged from 1 (not effective) to 5 (very effective). Hand hygiene, glove use, mask use, isolation of infected patients, surface cleaning, and antibiotic prophylaxis were assessed using this scale.
TABLE 2 | Perception of the effectiveness of Infection Prevention and Control measures, Morocco, 2025 (N = 270).	Measure	Not at all important (%)	Slightly important (%)	Moderately important (%)	Important (%)	Very important (%)
	Hand hygiene
Glove use
Mask use
Isolation
Cleaning
Antibiotic prophylaxis	1.1
1.9
0.7
1.9
0.4
1.1	9.3
3.7
2.6
1.9
1.1
5.6	18.1
12.6
14.1
4.4
0.7
16.7	34.1
33.3
34.8
23.0
17.4
38.1	37.4
48.5
47.8
68.9
80.4
38.5


% = Percentage.
Overall, students expressed a high level of positive attitudes, as reflected by the cumulative proportions of “effective” and “very effective” responses. The highest percentages concerned surface and equipment cleaning, considered effective by 97.8% of participants, followed by isolation of infected patients at 91.9%. Mask use 82.6% and glove use 81.8% were also widely perceived as effective. Hand hygiene was considered effective by 71.5% of participants, while antibiotic prophylaxis was considered effective by 76.6% of students.
The overall attitude score had a mean of (4.31 ± 0.53). The attitude scale showed acceptable internal consistency (Cronbach’s α = 0.685).
Comparative analyses show that attitudes toward prevention measures do not differ significantly by sex: women had a mean score of (4.34 ± 0.54), compared to (4.25 ± 0.52) for men (p = 0.158). No significant difference was observed according to the field of study (p = 0.139), with relatively homogeneous attitude levels among students in medicine, dentistry, pharmacy, paramedical sciences, and other health programs, all averaging around 4.2 to 4.4. Similarly, the type of institution was not associated with attitudes (p = 0.862): students in public and semi-public/private institutions had comparable mean scores, ranging from 4.28 to 4.35. IPC education also did not influence attitudes, with a score of (4.33 ± 0.54) among trained students and (4.31 ± 0.53) among untrained students (p = 0.675).
Perception of infection risk
Perception of risk related to HAIs is presented in Table 3. The overall score had a mean of (3.00 ± 0.66), and values ranging from 1.00 to 4.50. The risk perception scale showed lower internal consistency (Cronbach’s α = 0.465), likely reflecting the heterogeneity of the healthcare settings assessed.
TABLE 3 | Risk perception according to care settings, Morocco, 2025.	Care setting	Very low
N %	Low
N %	Moderate
N %	High
N %	Very high
N %	Mean ± SD
	University hospital	16 (5.9%)	42 (15.6%)	87 (32.2%)	72 (26.7%)	53 (19.6%)	3.39 ± 1.09
	General practice office	44 (16.3%)	107 (39.6%)	79 (29.3%)	30 (11.1%)	10 (3.7%)	2.47 ± 0.98
	Dental office	26 (9.6%)	79 (29.3%)	84 (31.1%)	50 (18.5%)	31 (11.5%)	2.94 ± 1.12
	Home care	38 (14.1%)	57 (21.1%)	63 (23.3%)	49 (18.1%)	63 (23.3%)	3.15 ± 1.29


N= number of respondents.
% = Percentage.
Perceived risk levels varied according to the context: university hospitals were considered the highest risk (3.39 ± 1.09), with 32.2% of responses rated as moderate, 26.7% as high, and 19.6% as very high. Home care also presented a notable risk (3.15 ± 1.29), with 23.3% of responses very high and 18.1% high. Dental offices had a mean score of (2.94 ± 1.12), while general practice offices were perceived as the least risky (2.47 ± 0.98), with 55.9% of students assigning a very low to low level of risk. Overall, perceived infection risk was not uniform across healthcare settings, with higher scores observed in university hospitals and home care settings than in general medical practices.
Comparative analyses did not demonstrate statistically significant differences in perception scores according to sex (p = 0.105). Similarly, no significant difference was found according to the field of study (p = 0.179), with mean scores ranging from 2.9 to 3.2 across all programs, including medicine, dentistry, pharmacy, paramedical sciences, and other health disciplines. IPC education was not associated with perception levels: trained students had a mean of (3.02 ± 0.69), while untrained students had a nearly identical value (3.01 ± 0.66), (p = 0.849). In contrast, a significant difference was observed according to the type of institution (p = 0.043). Students enrolled in semi-public or private institutions had a mean score of (2.97 ± 0.66), whereas those in public institutions had a mean of (3.12 ± 0.65).
These findings highlight substantial variation in perceived infection risk across healthcare settings.
Barriers to IPC implementation
The barriers reported by participants are presented in Table 4. The most frequently reported obstacles were non-compliance with protocols, insufficient equipment availability, lack of training, and excessive workload.
TABLE 4 | Distribution of barriers to Infection Prevention and Control implementation, Morocco, 2025 (N = 270).	Barriers	N	%
	Non-compliance with protocols
Lack of equipment
Lack of training
Workload
Other	184
177
160
139
1	68.1
65.6
59.3
51.5
0.4


N= number of respondents.
% = Percentage.
DISCUSSION
This study provides evidence on knowledge, attitudes, and risk perception related to infection prevention and control (IPC) among health sciences students and contributes to the growing body of literature examining IPC preparedness prior to entry into professional practice. By integrating multiple health disciplines, the findings offer a comprehensive overview of IPC related competencies at an early stage of clinical exposure.
In this study, the predominance of female participants in the sample aligns with the increasing feminization of health training programs reported in the literature. Studies conducted in India and Zambia have reported female proportions ranging from 57.2% to 73% among health sciences students [9, 13]. Similarly, the mean age of participants, centered around the twenties, is consistent with data from studies conducted in Africa and Asia [14, 15].
Regarding knowledge, 80.7% of participants had previously heard of HAIs, and 94.4% were able to correctly identify their definition, suggesting an overall satisfactory level of knowledge. However, score analysis shows that a significant proportion of students were at an intermediate level, while a minority reached a high level. This profile is similar to that reported among medical students in Sudan, where gaps were observed in hand hygiene, appropriate use of personal protective equipment, and contamination risk management [16].
Conversely, several studies conducted among pharmacy, medical and other health sciences students in Zambia, India, Saudi Arabia, and Malaysia reported higher levels of knowledge [13, 17–19]. In Zambia, Mudenda et al. showed that 86.9% of pharmacy students had a good level of knowledge, a result higher than that observed in the present study with a mean score of 3.4/7 (48.6%). These differences could be related to better curricular integration of IPC or the impact of WHO awareness campaigns during the COVID-19 pandemic [20].
The results observed among dentistry students show similarities with the literature. Studies conducted in Yemen and South Africa indicate that, despite good risk perception regarding aerosols and cross-contamination, knowledge concerning sterilization and standard precautions remains limited [21, 22]. The findings of the present study confirm that clinical exposure, in the absence of structured teaching, is insufficient to ensure adequate mastery of IPC principles.
Among paramedical programs, knowledge scores were higher than those observed in other fields. In a cross-sectional study of 301 nursing students in the Western Cape [23], 47.4% demonstrated a good overall level of IPC knowledge, indicating a strong baseline understanding of IPC concepts. Similarly, a study among 121 nursing students at a tertiary care hospital reported that 35.5% had an excellent level of knowledge of standard precautions, with an additional 64.5% exhibiting at least average knowledge [24]. Another cross-sectional survey of 102 Bachelor of Science in Nursing students in Hyderabad found that 73.5% were knowledgeable about standard precautions, 79.4% understood hand hygiene procedures, and 64% were aware of personal protective equipment use [25]. This level, comparable to that reported among nursing students, could be attributed to their early, frequent, and direct exposure to care activities, placing them on the front lines of infection risk and reinforcing their awareness of infection prevention and control measures.
Attitudes toward prevention measures were generally very favorable, with a mean score of (4.31 ± 0.53), regardless of sex, field of study, or type of institution. However, as observed in Sudan and Saudi Arabia, a gap persists between positive attitudes and actual practical proficiency [16, 18]. Similar findings have been reported among nursing students in South Africa, where attitudes may be influenced by institutional constraints and lack of resources [23].
These findings could be justified through behavioral theory especially the Health Belief Model [26]. According to Green et al., preventive health behavior is determined by various variables which include perceived susceptibility, perceived severity, perceived benefits, perceived barriers, cues to action, and self-efficacy. In the present study, the high attitude score suggests that students generally recognized the usefulness of IPC measures, However, the moderate level of perceived infection risk may partly reflect the heterogeneity of the healthcare settings assessed, ranging from critical and high-exposure environments, such as university hospitals, to less critical or routine care contexts, such as general medical practices. This is important because positive attitudes alone may not ensure consistent adherence to IPC practices if students perceive the risk of infection as low or not directly relevant to them.
Risk perception varied across healthcare settings, suggesting that students did not perceive infection risk uniformly across care contexts. University hospitals were identified as the highest-risk environments, consistent with WHO data showing a higher prevalence of HAIs in tertiary hospitals in low- and middle-income countries. Evidently, up to 15% of hospitalized patients in these countries acquire at least one healthcare-associated infection, compared to approximately 7% in high-income countries, with significant associated mortality [1]. In contrast, general medical practices were perceived as lower-risk environments. This may be due to the assumption made by the students that infections are a bigger problem in more advanced care settings. In reality, infections can occur in any environment.
From a risk perception perspective, individuals are more likely to adopt preventive behaviors when they perceive a threat as both likely and serious, and when they believe that recommended measures are effective and feasible [26]. This moderate risk perception may partly explain the potential gap between knowledge, favorable attitudes, and actual IPC adherence. IPC education should not only focus on technical knowledge but also strengthen students’ ability to identify infection risks in diverse care contexts, including outpatient care, dental offices, and home care.
Analyses show that few sociodemographic factors significantly influence KAP scores, with the notable exception of participation in structured IPC training, a determinant also highlighted in several studies [14, 27]. This reinforces the need for systematic and harmonized IPC teaching across health sciences curricula. Educational interventions should include theoretical teaching, simulation-based training, supervised clinical practice, and repeated assessment of IPC competencies.
Finally, the main barriers identified by students: non-compliance with protocols, lack of equipment, insufficient training, and workload align with international findings and support the relevance of educational strategies based on simulation and the strengthening of practical skills [28]. These barriers also underline that IPC adherence is not only an individual responsibility, but also depends on institutional conditions, availability of resources, workload management, and role modeling by clinical supervisors.
Some limitations should be acknowledged. The self-administered questionnaire may have introduced social desirability bias, particularly for attitude items, and actual IPC practices were not directly observed. Missing responses, small subgroup sizes, and the specific educational context may also limit the precision and generalizability of the findings. Future studies should include larger multicenter samples and objective assessments such as direct observation or simulation-based evaluation.
This study shows that health science students generally demonstrate favorable attitudes toward infection prevention and control measures. However, their perception of infection risk varied across care settings, suggesting that risk awareness may depend on the clinical context considered. Improved structure and harmonization of IPC educational content may contribute to enhancing knowledge, strengthening risk awareness, and supporting adherence to prevention measures among future healthcare professionals.
ETHICS STATEMENT
The studies involving humans were approved by Research Ethics Board of the International Faculty of Dental Medicine of Rabat- International University of Rabat (CUMD/FIMD 001/20/25/Approval/2025. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required from the participants or the participants’ legal guardians/next of kin because participation was voluntary and consent was obtained electronically through completion of the anonymous self-administered questionnaire.
AUTHOR CONTRIBUTIONS
HE conceived and planned the study, coordinated data collection, performed the statistical analysis and drafted the manuscript. OT critically revised the manuscript for important intellectual content. BT, as the thesis supervisor, supervised the overall work, provided scientific guidance, and reviewed and corrected the manuscript. All authors contributed to the article and approved the submitted version.
FUNDING
The author(s) declared that financial support was not received for this work and/or its publication.
CONFLICT OF INTEREST
The authors declare that they do not have any conflicts of interest.
GENERATIVE AI STATEMENT
The author(s) declared that generative AI was not used in the creation of this manuscript.
Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.
ACKNOWLEDGEMENTS
The authors would like to thank all students who participated in this study. We also express our sincere gratitude to Mr. Khalil GHAZLI, General Supervisor at UIR, for his valuable assistance in facilitating the dissemination of the study and coordinating follow-up with students. In addition, we thank Ms. Meryeme ELALOUANI for her support in revising the manuscript and improving the academic English.
REFERENCES
	World Health Organization. Global Report on Infection Prevention and Control. Geneva: World Health Organization (2022). Available online at: https://www.who.int/publications/i/item/9789240051164 (Accessed: December 20, 2025).

	Gidey, K, Gidey, MT, Hailu, BY, Gebreamlak, ZB, and Niriayo, YL. Clinical and economic burden of healthcare-associated infections: a prospective cohort study. PLoS One (2023) 18(2):e0282141. doi:10.1371/journal.pone.0282141

	Zimlichman, E, Henderson, D, Tamir, O, Franz, C, Song, P, Yamin, CK, et al. Health care-associated infections: a meta-analysis of costs and financial impact on the US health care system. JAMA Intern Med (2013) 173(22):2039–46. doi:10.1001/jamainternmed.2013.9763

	Forrester, JD, Maggio, PM, and Tennakoon, L. Cost of health care-associated infections in the United States. J Patient Saf (2022) 18(2):e477-9–e479. doi:10.1097/PTS.0000000000000845

	Alhumaid, S, Al, MA, Al, AZ, Alsuliman, M, Ahmed, GY, Rabaan, AA, et al. Knowledge of infection prevention and control among healthcare workers and factors influencing compliance: a systematic review. Antimicrob Resist Infect Control (2021) 10(1):86. doi:10.1186/s13756-021-00957-0

	Kubde, D, Badge, AK, Ugemuge, S, and Shahu, S. Importance of hospital infection control. Cureus (2023) 15(12):e50931. doi:10.7759/cureus.50931

	Mukona, DM, Mathew, R, Khalaf, A, Palatty, J, Joseph, S, Abdulla, S, et al. Preparedness for infection prevention and control practice among undergraduate students: a systematic review protocol. J Infect Prev (2024) 25(6):236–41. doi:10.1177/17571774241236247

	Di Gennaro, F, Segala, FV, Papagni, R, De Vita, E, Guido, G, Frallonardo, L, et al. Knowledge, practices, educational needs and hospital engagement in infection prevention and control (IPC) among Italian healthcare workers and students: results from a national multicentre survey. JAC-Antimicrob Resist (2025) 7(3):dlaf081. doi:10.1093/jacamr/dlaf081

	Sharma, M, and Bachani, R. Knowledge, attitude, practice, and perceived barriers for the compliance of standard precautions among medical and nursing students in central India. Int J Environ Res Public Health (2023) 20(8):5487. doi:10.3390/ijerph20085487

	Santome-Pariona, J, Briceño-Vergel, G, Córdova-Limaylla, N, Ladera-Castañeda, M, Huamani-Echaccaya, J, Tolmos-Valdivia, R, et al. Factors associated with the level of knowledge about biosafety against COVID-19 in Peruvian dental students: a cross-sectional study under a multivariable regression model. Int J Environ Res Public Health (2023) 20(11):5938. doi:10.3390/ijerph20115938

	Foga, SS, Birhanu, M, Bilal, A, and Sahle, T. Knowledge and practice toward hospital-acquired infections prevention and associated factors among nurses working at university referral hospitals in southern nations, nationalities, and peoples’ Region Ethiopia. SAGE Open Med (2023) 11:20503121221149362. doi:10.1177/20503121221149362

	Lyazidi, S, Arai, M, Ouhadous, M, Zerouali, K, Barrou, L, and Hassoune, S. Prévalence des infections nosocomiales au sein du Centre Hospitalier Universitaire Ibn Rochd de Casablanca. Rev Mar Santé Publique (2022) 9(15):17–23.

	Mudenda, S, Chizimu, J, Chabalenge, B, Kasanga, M, Matafwali, SK, Daka, V, et al. Knowledge, attitude, and practices toward infection prevention and control among undergraduate pharmacy students in Zambia: findings and implications. Antimicrob Steward Healthc Epidemiol (2023) 3(1):e154. doi:10.1017/ash.2023.428

	Nalunkuma, R, Nkalubo, J, and Abila, DB. Knowledge on infection prevention and control and associated factors among undergraduate health professional students at makerere university college of health sciences, Uganda. PLoS One (2021) 16(8):e0255984. doi:10.1371/journal.pone.0255984

	Seetan, K, Ghraibeh, S, Alsharei, A, Khamees, A, Alhasan, B, Alshami, K, et al. Assessment of knowledge, attitude and practices toward infection control measures among medical students. J Res Med Dent Sci (2021) 9(8):185–91.

	Ali, MB, Al Zamel, AM, Elniema, OH, Omer, HFE, Bilal, TAI, Modawi, TA, et al. Infection control competency in surgical settings among clinical medical students in Sudan: a cross-sectional study. BMC Med Educ (2025) 25:1573. doi:10.1186/s12909-025-08132-4

	Aarthy, A, Chellaiyan, VGD, and Vishalini, A. Assessment of infection prevention and control practices among medical students of a medical college in chengalpattu district, Tamil Nadu. J Commun Dis (2022) 54(2):12–8. doi:10.24321/0019.5138.202265

	Khubrani, A, Albesher, M, Alkahtani, A, Alamri, F, Alshamrani, M, and Masuadi, E. Knowledge and information sources on standard precautions and infection control of health sciences students at king saud bin Abdulaziz university for health sciences, Saudi Arabia, Riyadh. J Infect Public Health (2018) 11(4):546–9. doi:10.1016/j.jiph.2017.10.013

	Sugathan, S, Ching, CS, Singh, D, Gopalakrishnan, V, Zabhi, ZIBM, and Mohamad, SNB. Awareness, attitude and practice of infection control among clinical year medical students of a private medical school in Malaysia. J Glob Pharma Technol (2018) 10:116–22.

	World Health Organization. WHO Policy Brief: Maintaining Infection Prevention and Control Measures for COVID-19 in Health Care Facilities. Geneva: World Health Organization (2022). Available online at: https://www.who.int/publications/i/item/WHO-2019-nCoV-Policy_Brief-IPC-2022.1 (Accessed: December 20, 2025).

	Halboub, ES, Al-Maweri, SA, Al-Jamaei, AA, Tarakji, B, and Al-Soneidar, WA. Knowledge, attitudes, and practice of infection control among dental students at Sana’a university, Yemen. J Int Oral Health (2015) 7(5):15–9.

	Singh, S, Moodley, R, and Moodley, I. Students’ knowledge, attitudes and practices related to infection control in undergraduate dental clinical training during COVID-19. S Afr Dent J (2022) 77(6):336–43. doi:10.17159/2519-0105/2022/v77no6a3

	Rahiman, F, Chikte, U, and Hughes, GD. Nursing students’ knowledge, attitude and practices of infection prevention and control guidelines at a tertiary institution in the Western Cape: a cross-sectional study. Nurse Educ Today (2018) 69:20–5. doi:10.1016/j.nedt.2018.06.021

	Naeem, A, Raza, A, and Ali, A. Knowledge and practice of nursing students regarding standard precautions at a tertiary care hospital. Indus J Biosci Res (2025) 3(5):474–82. doi:10.70749/ijbr.v3i5.1351

	Rind, A, Channar, HB, Vinjhar, R, Buriro, NA, Oghai, NA, and Talpur, MA. Knowledge and practice of infection control among BSN students at college of nursing in hyderabad. Int Curr Innov Stud Soc Sci (2024) 3(3):2465–70.

	Green, EC, Murphy, EM, Gryboski, K, Sweeny, K, Robbins, ML, and Cohen, LL. The health belief model. In: K Sweeny, ML Robbins, and LL Cohen, editors. The Wiley Encyclopedia of Health Psychology . Hoboken: Wiley (2020). p. 211–4. doi:10.1002/9781119057840.ch68

	Alshammari, SA, Alrasheed, SS, Alruhaimi, WA, Albnyan, AI, Alruhaimi, B, and Hajj, M. Knowledge, attitude, and practice of standard infection control precautions among medical students at king khalid university hospital. Cureus (2024) 16(6):e62768. doi:10.7759/cureus.62768

	World Health Organization. Guidelines on Core Components of Infection Prevention and Control Programmes at the National and Acute Health Care Facility Level. Geneva: World Health Organization (2016). Available online at: https://www.who.int/publications/i/item/9789241549929 (Accessed: December 20, 2025).


Copyright © 2026 El Alouani, Traoré and Touré. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/xhtml/nav.xhtml
Table of Contents

		Cover

		Perception of infection risk and attitudes toward infection prevention and control measures among health sciences students in Morocco: a cross-sectional study		Objectives

		Methods

		Results

		Conclusion

		INTRODUCTION

		METHODS		Type and study design

		Study population and sampling

		Data collection tool

		Variables and scoring

		Statistical analyses





		RESULTS		Sociodemographic characteristics of the sample

		Students’ knowledge of HAIs

		Attitudes toward IPC measures

		Perception of infection risk

		Barriers to IPC implementation





		DISCUSSION

		ETHICS STATEMENT

		AUTHOR CONTRIBUTIONS

		FUNDING

		CONFLICT OF INTEREST

		GENERATIVE AI STATEMENT

		ACKNOWLEDGEMENTS

		REFERENCES









OPS/images/cover.jpg
) IJPH

Perception of infection risk
and attitudes toward
infection prevention and
control measures among
health sciences students in
Morocco: a cross-sectional
study





OPS/images/ijph-71-1609531-g001.jpg
Number of respondents

Frequency of healthcare-associated Infections
reported by students

m Surgical site infections (SSIs) m Hepatitis B/C
m Urinary tract infections (UTls) m Hospital-acquired pneumonia (HAP)

m Tuberculosis

Type of infection









OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
€ IJPH

S S P H 5 SEHOOL o





