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Abstract
Background  Hand hygiene is essential as a preventive measure in reducing healthcare-associated infections and 
infectious diseases such as COVID-19. While many studies have been conducted in clinical and educational settings, 
there has been a lack of research targeting hand hygiene awareness and practices in the general community within 
the Arab world. In the United Arab Emirates (UAE) and Jordan where various and heavily populated cities pose unique 
public health concerns, establishing strong hand hygiene habits is critical for protecting the population’s health. The 
purpose of this study is to assess, for the first time, the public levels of awareness and practices of hand hygiene in the 
in UAE and Jordan during the spread of COVID-19 pandemic.

Methods  The study was carried out between October 2022 and June 2023 via an online Google survey using a 
convenience sampling. Data from respondents in Jordan (n = 725) and the UAE (n = 520) were analyzed using SPSS 
(Version 28). ANOVA, Mann-Whitney, and Kruskal-Wallis tests were used to test if significant differences in awareness 
levels existed across different demographic groups in Jordan/UAE and between them. Pearson’s chi-square test was 
applied to assess differences among the sample characteristics and participants’ practice of hand hygiene.

Results  The evaluation of hand hygiene awareness between the two populations demonstrated a slightly higher 
levels of awareness in UAE as compared to Jordan (average-to-good awareness: 87.8% vs. 82.5%). Significant 
differences in terms of age group, were revealed in both countries (P < 0.05). Regarding education level, there was 
a significant difference among the participants in Jordan only (P < 0.05) as shown by the Kruskal-Wallis test. The 
majority of the study populations demonstrated high commitment to WHO hygiene recommendations, with 98.2% of 
participants in the UAE and 92.4% in Jordan reported handwashing using soap and water. Statistical analyses revealed 
some gender, age, educational level, and regional differences.

Conclusions  In Jordan and the UAE, awareness and practices around hand hygiene among various demographic 
groups show room for improvement, with overall awareness levels ranging from average to good during the 
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Background
Throughout history, infectious disease outbreaks and 
pandemics like COVID-19, the plague, cholera, and 
tuberculosis have caused significant mortality and mor-
bidity in people all around the world [1, 2]. According to 
the WHO statistics, the global rate of COVID-19 infec-
tions reached over 777,000,000 cases including over 
7  million death cases. In the UAE, over 1  million con-
firmed cases of COVID-19 were reported with 2,349 
death cases while in Jordan, over 1,700,000 confirmed 
cases of COVID-19 with 14,122 deaths [3, 4]. Infectious 
diseases such as COVID-19 not only damage host tis-
sues, but can also trigger exaggerated immune responses, 
aid in infection by other pathogens, and lead to enduring 
health outcomes like persistent infections and increased 
susceptibility to specific ailments, such as liver cirrhosis 
and cancer [2, 5, 6]. Therefore, understanding the com-
plex relationships that exist between infectious agents 
and human health is essential to creating methods that 
effectively prevent and control infectious diseases.

With millions of documented cases and deaths, the 
recent COVID-19 pandemic, caused by the SARS-CoV-2 
virus, serves as an alarming reminder of the disastrous 
impact that infectious agents may have on people’s health 
[7, 8]. The emergence of novel SARS-CoV-2 strains, 
including Alpha, Beta, Gamma, Eta, and Delta, and many 
others indicates the continuing danger linked to infec-
tious diseases and the necessity of implementing effective 
preventative measures [9, 10].

Vaccination, practicing good hygienic practices, adopt-
ing healthy lifestyle habits, and complying to public 
health guidelines and interventions are among the key 
strategies for preventing infectious diseases including 
COVID-19 [11, 12]. Hand hygiene, in particular, plays a 
vital role in infection prevention. Regular handwashing 
and the use of hand sanitizers are effective methods for 
reducing the spread of pathogens [11, 13].

Hand hygiene is essential in preventive measures as 
demonstrated by Issa et al. (2023) and Chakma et al. 
(2024), who highlighted its effectiveness in reducing 
healthcare-associated infections and infectious diseases 
[14, 15]. Studies conducted on hand hygiene have high-
lighted both the potential and challenges of expanding 
hand hygiene habits across various contexts pre-, and 
duringCOVID-19. Hand hygiene practices have been 
extensively researched in the past within clinical settings 

in Bahrain, Egypt, Jordan, Lebanon, Qatar, Saudi Arabia, 
and United Arab Emirates (UAE) [16–22]. On the other 
hand, there have been some studies before, and during 
COVID-19 related to hand hygiene in schools and uni-
versities in Bahrain, Egypt, Jordan, Lebanon, Qatar, Tur-
key, Saudi Arabia, and United Arab Emirates [2, 23–27]. 
Although some studies have studied the prevalence and 
factors influencing hand hygiene behavior among the 
general populations in India, South Korea and Indonesia 
[28–30]. The research showed that there has been a sig-
nificant increase in the hand hygiene awareness after the 
pandemic. Moreover, demographic factors were associ-
ated with hand hygiene behaviors.

The impact of good hygienic practices goes beyond 
such contexts, affecting the community in general. Effec-
tive hand hygiene not only decreases the spread of infec-
tious illnesses but also minimizes medical costs and 
improves the community’s health. Despite having many 
studies in the above mentioned educational and clini-
cal settings, none have targeted hand hygiene awareness 
and practices in the community especially in Jordan and 
UAE where a high incidence of COVID-19 infections was 
expected as a result of religious activities (e.g. pilgrim-
ages and regular prays in mosques and churches), high 
cultural diversity in the UAE [31], and lack of humani-
tarian quality in Syrian refugee camps in Jordan [32].
Thus, establishing strong hand hygiene habits is critical 
for protecting the population’s health in these countries. 
Building on this framework, the purpose of this study is 
to assess, for the first time, the levels of awareness and 
practices of hand hygiene in the public community in 
UAE and Jordan.

Methods
A cross-sectional study was carried out from October 
2022 till June 2023 to assess the levels of awareness and 
practices regarding hand hygiene among public in Jordan 
and the UAE. Using a convenience sampling technique 
and google survey, study population were reached via 
social media platforms (Facebook, Instagram, Twitter, 
and LinkedIn) and through the research departments of 
the academic institutions in Jordan and UAE.

Study population
The study population was divided into two groups (A 
and B) according to the geographical location of the 

pandemic of COVID-19. Females, higher education level (Master’s and Ph.D. degree holders), and age (50 + years old) 
were significant factors influencing awareness and hygiene practices. To further enhance hand hygiene awareness 
and practices, particularly among younger and less-educated individuals, awareness campaigns and health education 
programs are recommended. These findings can aid policymakers in designing effective, targeted strategies for 
promoting public health measures across diverse community sectors to prevent the spread of infectious diseases.
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respondents where population A included 725 respon-
dents, aged 18 years or older, who participated from the 
twelve governorates of Jordan, and population B included 
520 respondents, aged 18 years or older, who participated 
from the seven UAE emirates. Exclusion criteria included 
participants aged below 18 years old. Then, partici-
pants were further stratified by gender, age, educational 
level, and place of residence according to governorate or 
emirate.

Study tool
The validated questionnaire applied in this study was 
developed and validated (content validity) by Mahdi et 
al. (2021) [33]. The study tool was divided into several 
sections: (1) participants’ profiles including gender, age, 
educational level, governorate/emirate, and previous 
experience with SARS-CoV-2 infection; (2) sources of 
information regarding preventive measures of COVID-
19; (3) 12 awareness-related items (Yes/No) related to 
risks, practices, and common misconceptions about hand 
hygiene; and (4) 12 practice-related items related to the 
safe use of hand hygiene products (water only, soap and 
water, and alcohol-based hand rubs [ABHRs]).

To estimate awareness levels, each correct item was 
assigned 1 point (0 point for incorrect responses). For 
each respondent, the total awareness score was then cal-
culated on a scale of 0 to 12. The average awareness score 
was divided into intervals: weak [0–5], moderate [6–9], 
and good [10–12].

Statistical analyses
The Statistical Package for the Social Sciences, ver-
sion 28 (SPSS, IBM Corp., Chicago, IL, USA) was used 
to analyze the collected data. Percentage frequencies 
were calculated to present the participants’ sociode-
mographic profiles. Continuous variables, including the 
total hand hygiene awareness score, were summarized 
using the mean ± standard deviation (SD) and median 
with interquartile range (IQR). Descriptive analyses 
in the study tables represented the levels and scores 
of awareness and the frequency distribution of hand 
hygiene practice methods. Regarding awareness, the 
Mann-Whitney test was employed to determine sig-
nificant differences in mean scores by gender, while the 
Kruskal-Wallis test was used to assess mean differences 
across other variables. Prior to these tests, normality 
and homogeneity of variances were checked using Kol-
mogorov-Smirnov/Shapiro-Whilk and Levene’s tests, 
respectively, with violations in assumptions observed 
for P < 0.05. Pearson’s chi-square test was applied to 
assess differences among the sample characteristics and 
participants’ practice of hand hygiene.

Additionally, univariate ANOVA was conducted to 
examine significant differences of awareness levels in the 

studied variables between population A and population 
B (Gender, age group, and educational level only as the 
emirate and governorate cannot be compared). All data 
analyses were performed at a significance level of 0.05.

Ethical considerations
The study protocol received ethical approval from the 
Institutional Review Board (IRB) at Abu Dhabi Uni-
versity (ADU) (CAS–22-08-00023) and the Hashemite 
University (2/9/2021/2022). An informed consent form 
(first page of the google survey) outlined the aim of study, 
risks, benefits, and confidentiality measures. The form 
also included a statement emphasizing that participation 
was voluntary, and submission of the questionnaire signi-
fied the participant’s consent to take part in the study.

Results
Demographics and sources of COVID-19 information
Table 1 shows the frequencies and percentage frequency 
of population demographics in Jordan and the UAE. The 
gender distribution shows a higher proportion of females 
with 62.6% in Jordan and 63.8% in the UAE. The major-
ity of the study populations in Jordan (71.7%) and UAE 
(80.2%) was between 18 and 29 with an equal median 
age of 22. In terms of geographic distribution, the major-
ity of the participants reside in Irbid-Jordan (59.0%) and 
Dubai-UAE (47.5%). Furthermore, the highest proportion 
of both populations held a bachelor’s degree, with 76.4% 
in Jordan and 67.5% in the UAE with no illiterate partici-
pants in both countries. Regarding COVID-19 diagnosis, 
more than half of the study populations (57.0% Jordan, 
and 53.7% UAE) had claimed their previous infection 
with SARS-CoV-2 virus.

In terms of the preferred sources of COVID-19 infor-
mation (Fig.  1), population B demonstrated a slightly 
higher frequency compared to population A in engag-
ing with several information resources except for TV 
(Jordan: 39%; UAE: 35.6%) and Healthcare Professionals 
(Jordan: 38.8%; UAE: 31.2%). Social media platforms (Jor-
dan: 56.7%; UAE: 66.5%) were the most utilized sources, 
followed by the Ministry of Public Health (Jordan: 49.4%; 
UAE: 62.1%), internet search engines (Jordan: 49.8%; 
UAE: 59.0%), and WHO/CDC webpages (Jordan: 31.2%; 
UAE: 38.5%). Personal experience was the least preferred 
source of information in Jordan (28.8%) compared to 
both personal experience and healthcare professionals in 
the UAE (31.2%).

Evaluation of awareness (A)
The evaluation of hand hygiene awareness between the 
two populations is represented in Table 2. Population B 
(UAE) demonstrated a slightly higher levels of awareness 
compared to population A (Jordan). This is particularly 
evident in the awareness of the recommended alcohol 
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% in the ABHR (A4: 56.9% UAE vs. 40.6% Jordan); in 
hand washing protocols (A5: 78.7% UAE vs. 75.9% Jor-
dan); in transmission of HIV/AIDS through poor hand 
hygiene (A2: 70.4% UAE vs. 59.2% Jordan), and the risk 
of using bleach for hand disinfection (A12: 62.9% UAE 
vs. 39.9% Jordan). The highest awareness in both popu-
lations was evident in the understanding of COVID-19 
transmission through poor hand hygiene (A1: 92.9% UAE 
vs. 92.3% Jordan). However, awareness of hand hygiene 
protocol was more accurately identified by population 
A (A6: 52.0% Jordan vs. 28.7% UAE). Similarly, popula-
tion A demonstrated higher awareness of hand hygiene 
protocol (A7: 52.6% Jordan vs. 50.8% UAE) and UV use 
for hand disinfection (A11: 67.3% Jordan vs. 64.0% UAE). 
Both populations showed the lowest awareness of the 
effectiveness of antiseptic soap (A8: 23.7% Jordan vs. 

26.3% UAE). By comparing the two study populations 
in Table  2, results indicate that a higher mean score of 
7.48 ± 1.706 (Average-to-good awareness: 87.8%) com-
pared to 6.96 ± 1.702 in Jordan (Average-to-good aware-
ness: 82.5%) was recorded.

According to Table  3, both genders recorded no sig-
nificant differences in both countries as revealed by the 
Mann-Whitney tests (P > 0.05). Another notable vari-
able was age groups which had a significant difference 
(P < 0.05) without a clear relationship with the varia-
tion of age as shown by the Kruskal-Wallis tests. When 
considering geographical differences, Kruskal-Wallis 
tests revealed no significant differences in both popula-
tions (P > 0.05). Regarding education level, there was a 
significant difference among the participants in Jordan 
(P < 0.05) as shown by the Kruskal-Wallis tests, where the 

Table 1  Frequencies and percent frequencies of participants’ characteristics (gender, age group, governorate/emirate, and education 
level) in populations A (Jordan) and B (UAE)
Population A-Jordan (n = 725) Population B-UAE (n = 520)
Variables Number % Variables Number %
Gender Gender
 Male 271 37.4%  Male 188 36.2%
 Female 454 62.6%  Female 332 63.8%
Age-Median (range, minimum, maximum)
22 (46, min.: 18; max: 64)

Age-Median (range, minimum, maximum)
22 (51.00, min.: 18; max: 69)

 18–29 520 71.7%  18–29 417 80.2%
 30–39 141 19.4%  30–39 36 6.9%
 40–49 38 5.2%  40–49 41 7.9%
 50–64 26 3.6%  50–64 24 4.6%
 65–74 - -  65–74 2 0.4%
Governorate Emirate
 Ajloun 42 5.8%  Abu Dhabi 165 31.7%
 Amman 108 14.9%  Dubai 247 47.5%
 Aqaba 9 1.2%  Sharjah 59 11.3%
 Balqa 11 1.5%  Ajman 20 3.8%
 Irbid 428 59.0%  Fujairah 7 1.3%
 Jarash 28 3.9%  Ras Al-Khaimah 20 3.8%
 Karak 6 0.8% Umm Al-Quwain 2 0.4%
 Maan 1 0.1%
 Madaba 3 0.4%
 Mafraq 29 4.0%
 Tafileh 4 0.6%
 Zarqa 56 7.7%
Education level Education level
 Illiterate - -  Illiterate - -
 High school 24 3.3%  High school 92 17.7%
 Bachelor’s degree 554 76.4%  Bachelor’s degree 351 67.5%
 Master’s degree 80 11.0%  Master’s degree 59 11.3%
 PhD 64 8.8%  PhD 15 2.9%
 Pharm D - -  Pharm D - -
 Post-doc 3 0.4%  Post-doc 3 0.6%
Have you been diagnosed with COVID-19? Have you been diagnosed with COVID-19?
 Yes 413 57.0%  Yes 279 53.7%
 No 312 43.0%  No 241 46.3%
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Table 2  Frequencies and percent frequencies of the participants’ awareness regarding hand hygiene in populations A (Jordan) and B 
(UAE)
Awareness Correct 

Responses-Popu-
lation A (Jordan)

Correct Respons-
es-Population B 
(UAE)

Frequency % Frequency %
A1 - Respiratory infections including “COVID-19” can be transmitted by poor hand hygiene (Yes, No). 669 92.3% 483 92.9%
A2 - HIV/AIDS can be transmitted by poor hand hygiene (Yes, No). 429 59.2% 366 70.4%
A3 - Always keeping your hands clean may lower your body defense mechanism (Yes, No). 346 47.7% 301 57.9%
A4- ABHR containing less than 60% of alcohol is sufficient for hands disinfection (Yes, No). 294 40.6% 296 56.9%
A5 - Washing off with soap and water from 20 to 40 s is sufficient for hands disinfection (Yes, No). 550 75.9% 409 78.7%
A6 - Hands should be held underwater while lathering with soap (Yes, No). 377 52.0% 149 28.7%
A7 - The temperature of the water does not make difference in terms of the cleansing effect of handwash-
ing (Yes, No).

381 52.6% 264 50.8%

A8 - Antiseptic/antibacterial soaps are more effective at preventing illness than washing with plain soap 
and water (Yes, No).

172 23.7% 137 26.3%

A9 - Using ABHR may not be as effective as the use of soap and water when hands are visibly dirty (Yes, 
No).

512 70.6% 384 73.8%

A10 - There is no need to clean our hands after sneezing, coughing, or shaking hands (Yes, No). 545 75.2% 442 85.0%
A11 - Ultra-violet (UV) lamps should not be used to disinfect our hands or other areas of our skin (Yes, No). 488 67.3% 333 64.0%
A12 - Spraying and introducing bleach or another surface disinfectant into our hands is safe and it will 
protect us against COVID-19 and other infections (Yes, No).

289 39.9% 327 62.9%

Awareness levels Poor 
(score < 6 
points)

127 17.5% 63 12.1%

Average 
(6 < score < 9 
points)

548 75.6% 403 77.4%

Good 
(score ≥ 10 
points)

50 6.8% 54 10.4%

Mean score of hand hygiene awareness (± SD): 6.96 ± 1.702 (Jordan)
Mean score of hand hygiene awareness (± SD): 7.48 ± 1.706 (UAE)

Fig. 1  Bar graph representing the respondents’ reliance (% frequency) on different resources of COVID-19 information
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respondents with age group 50–64 years old recorded 
higher median scores of awareness (8.0 with IQR of 2.25) 
(Table  3). On the other hand, no significant difference 
existed among the participants of the UAE (P > 0.05).

Upon comparing if significant differences in the aware-
ness levels occurred between the gender in the two pop-
ulations, the results of the univariate ANOVA (Table 4) 
indicated an effect of the country on the mean aware-
ness score (P < < 0.05). Regarding the age group, there 
was an effect of country on the mean awareness scores 
and a difference in the mean awareness score among 
the age groups (P < < 0.05). As for the educational level, 
the results of the univariate ANOVA (Table  4) indi-
cated a significant effect on the interaction of educa-
tional level and country on the mean awareness score 
(P = 0.008 < 0.05).

Evaluation of performance (P)
According to Fig. 2, the majority of the study population 
demonstrated high commitment to WHO hygiene rec-
ommendations (2021) [34], with 98.2% of participants 
in the UAE and 92.4% in Jordan reported handwashing 
using soap and water. Table  5 represents the statistical 
comparison of hand hygiene practices across genders. In 
Jordan, the study population showed statistical signifi-
cance for all hand hygiene practices as revealed by the 
Pearson’s chi-square tests (P < 0.05), with females more 
likely than males to use water alone, soap and water, 
and ABHR. However, in the UAE, statistical significance 
was found for soap and water use only (P = 0.003 < 0.05). 
Table  6 shows the frequency and percent frequency of 
hand hygiene practices across age. The statistical analy-
sis in Jordan (Table  6) indicates the preference of using 
ABHR among almost all age groups (P < 0.05). How-
ever, there was no statistical significance for water alone 
and soap with water (P > 0.05). Surprisingly, statistical 

Table 3  Statistical tests showing awareness median scores with participants’ characteristics (gender, age, governorate/emirate, 
education level) in populations A (Jordan) and B (UAE)
Variables Awareness-Population A (Jordan) Variables Awareness-Population B (UAE)

Median IQR P-value* Median IQR P-value*
Gender Gender
 Male 7.0 2.00 0.173  Male 7.0 3.00 0.20
 Female 7.0 2.00  Female 8.0 3.00
Age group Age group
 18-29 7.0 2.00 <0.001  18-29 8.0 3.00 0.034
 30-39 7.0 3.00  30-39 8.0 2.75
 40-49 7.0 2.25  40-49 8.0 2.00
 50-64 8.0 2.25  50-64 8.0 1.75
 65-74 - -  65-74 8.0 -
Governorate Emirate
 Ajloun 7.0 2.00 0.612  Abu Dhabi 8.0 3.00 0.217
 Amman 7.0 2.00  Dubai 8.0 2.00
 Aqaba 6.0 2.00  Sharjah 7.0 3.00
 Balqa 7.0 2.00  Ajman 7.0 3.00
 Irbid 7.0 2.00  Fujairah 7.0 3.00
 Jarash 7.0 1.75  Ras Al-Khaimah 7.5 2.00
 Karak 7.5 2.25  Umm Al-Quwain 8.0 -
 Maan
 Madaba 7.0 -
 Mafraq 7.0 3.00
 Tafileh 7.0 4.25
 Zarqa 7.0 2.50
Education level Education level
 Illiterate - - <0.001  Illiterate - - 0.097
 High school 7.0 1.00  High school 8.0 3.00
 Bachelor’s degree 7.0 2.00  Bachelor’s degree 8.0 3.00
 Master’s degree 8.0 3.00  Master’s degree 8.0 2.00
 PhD 8.0 2.00  PhD 8.0 2.00
 Pharm D - -  Pharm D - -
 Post-doc 7.0 -  Post-doc 7.0 -
*Values in bold indicate a significant valiue of P < 0.05
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significance was observed for water alone and soap and 
water use (P < 0.05), while no significant differences 
(P > 0.05) were found for ABHR use across age groups in 
the UAE. Table  7 shows the relationship between hand 
hygiene practices and education level. In Jordan, statisti-
cal significance was observed for soap and water use and 
ABHR use (P < 0.05). In the UAE, no statistically signifi-
cant differences were found across education levels. As 
indicated in Table  8, there is no significant differences 

among both governorates in Jordan/emirates in the UAE 
and hand hygiene practices.

Figure 3 represents the practices of hand hygiene 
reported by the study population using nine key actions 
in the two study populations. The findings reveal strong 
adherence to hand hygiene practices in compliance with 
CDC recommendation to use both soap and water [35]. 
The highest rate of washing with soap and water was 
recorded after meals (83.7% Jordan vs. 84% UAE), before 

Table 4  Univariate ANOVA results for the comparison of awareness levels of each of the tested variables between the two populations
Awareness levels
Gender
Source F P-value* Conclusion
Country 60.44 < 0.001 There is an effect of country on the mean awareness score of the public.
Gender 0.012 0.911 There is no difference in the mean awareness score of the public between males and females.
Country * Gender 3.60 0.058 There is no interaction of gender and country on the mean awareness score of the public.
Age group
Source F P-value * Conclusion
Country 7.16 0.008 There is an effect of country on the mean awareness score of the public.
Age group 7.95 < 0.001 There is a difference in the mean awareness score of the public in terms of age group.
Country * Age group 0.87 0.46 There is no interaction of age group and country on the mean awareness score of the public.
Education level
Source F P-value * Conclusion
Country 0.43 0.51 There is no effect of country on the mean awareness score of the public
Education level 1.51 0.18 There is no difference in the mean awareness score of the public in terms of educational level
Country * Education level 6.97 0.008 There is interaction of education level and country on the mean awareness score of the public
*Values in bold show significant P-values less than 0.05

Fig. 2  Percent frequency of hand cleaning methods applied by the study population in Jordan and UAE
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meals (75.3% Jordan vs. 76% UAE), and after toileting 
(77.2% Jordan vs. 90.6% UAE). Soap and water were also 
used when hands were visibly dirty (71% Jordan vs. 87.7% 
UAE) and after waste disposal (58.2% Jordan vs. 79.2% 
UAE). On the other hand, participants used ABHR after 
touching surfaces (26.2% Jordan vs. 31.5% UAE) and car-
ing for a patient (39% Jordan vs. 31.7% UAE) and after 
shaking hands (28.6% Jordan vs. 33.5% UAE). Notably, a 
small percentage did not practice hand hygiene in certain 

scenarios, with the highest non-compliance after hand-
shaking (21.5% Jordan vs. 26.2% UAE).

Discussion
Awareness of hand hygiene
This study was conducted to examine the awareness and 
practices of hand hygiene within public communities in 
Jordan and the UAE, with an aim to provide insights for 
effective pandemic prevention strategies. The data high-
lights significant findings in hand hygiene awareness, 

Table 5  Frequency and percent frequency of hand hygiene practice methods based on gender in population A-jordan (n = 725) and 
population B-UAE (Nn = 520)
Population A- Jordan Population B-UAE
Hand hygiene 
practices by 
gender

Never n 
(%)

Less fre-
quenctly (≤ 5 
times/day) 
n (%)

More fre-
quently (> 5 
times/day) 
n (%)

P-value* Hand hygiene 
practices by 
gender

Never n 
(%)

Less fre-
quenctly (≤ 5 
times/day) 
n (%)

More fre-
quently (> 5 
times/day) 
n (%)

P-
val-
ue*

Water only
 Male 32 (1.8) 79 (29.2) 160 (59.0) 0.016 Male 19 (10.1) 47 (25.00) 122 (64.9) 0.068
 Female 91 (20.1) 125 (27.5) 238 (52.4) Female 53 (16.0) 95 (28.6) 184 (55.4)
Soap and water
 Male 17 (6.3) 105 (38.7) 149 (55.0) 0.004 Male 7 (3.7) 65 (34.6) 116 (61.7) 0.003
 Female 38 (8.4) 123 (27.1) 293 (64.5) Female 2 (0.6) 88 (26.5) 242 (72.9)
ABHR
 Male 51 (18.9) 134 (49.4) 86 (31.7) 0.003 Male 40 (21.3) 99 (52.7) 49 (26.0) 0.460
 Female 108 

(23.8)
252 (55.5) 94 (20.7) Female 56 (16.9) 185 (55.7) 91 (27.4)

*Values in bold indicate a significant valiue of P < 0.05

Table 6  Frequency and percent frequency of hand hygiene practice methods based on age group in population A-jordan (n = 725) 
and population B-UAE (n = 520)
Population A- Jordan Population B-UAE
Hand hygiene 
practices by age 
group

Never n 
(%)

Less fre-
quenctly 
(≤ 5 times/
day) n (%)

More fre-
quently (> 5 
times/day) 
n (%)

P-value* Hand hygiene 
practices by 
age group

Never n 
(%)

Less fre-
quenctly 
(≤ 5 times/
day) n (%)

More fre-
quently (> 5 
times/day) 
n (%)

P-val-
ue*

Water only
 18–29 90 (17.3) 154 (29.6) 276 (53.1) 0.702 18–29 50 (12.0) 120 (28.8) 247 (59.2) < 0.001
 30–39 21 (14.9) 34 (24.1) 86 (61.0) 30–39 15 (41.7) 7 (19.4) 14 (38.9)
 40–49 8 (21.1) 10 (26.3) 20 (52.6) 40–49 5 (12.2) 11 (26.8) 25 (61.0)
 50–64 4 (15.4) 6 (23.1) 16 (61.5) 50–64 1 (4.2) 4 (16.7) 19 (79.2)
 65–74 - - - 65–74 1 (50.0) - 1 (50.0)
Soap and water
 18–29 47 (9.0) 170 (32.7) 303 (58.3) 0.158 18–29 5 (1.2) 123 (29.5) 289 (69.3) < 0.001
 30–39 6 (4.3) 40 (28.4) 95 (67.4) 30–39 2 (5.6) 8 (22.2) 26 (72.2)
 40–49 1 (2.6) 9 (23.7) 28 (73.7) 40–49 - 12 (29.3) 29 (70.7)
 50–64 1 (3.8) 9 (34.6) 16 (61.5) 50–64 1 (4.2) 10 (41.7) 13 (54.2)
 65–74 - - - 65–74 1 (50.0) - 1 (50.0)
ABHR
 18–29 137 (26.3) 275 (52.9) 108 (20.8) < 0.001 18–29 80 (19.2) 220 (52.8) 117 (28.1) 0.694
 30–39 13 (9.2) 73 (51.8) 55 (39.0) 30–39 6 (16.7) 21 (58.3) 9 (25.0)
 40–49 6 (15.8) 21 (55.3) 11 (28.9) 40–49 5 (12.2) 26 (63.4) 10 (24.4)
 50–64 3 (11.5) 17 (65.4) 6 (23.1) 50–64 4 (16.7) 16 (66.7) 4 (16.7)
 65–74 - - - 65–74 1 (50.0) 1 (50.0) -
*Values in bold indicate a significant valiue of P < 0.05
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informed by WHO’s preventive guidelines. The study 
aims to provide governmental and non-governmental 
authorities in both countries with evidence on hand 
hygiene awareness and practices, supporting efforts to 
develop educational campaigns that can reduce infec-
tion rates and promote health within both communities. 
These findings align with the UN’s Sustainable Develop-
ment Goal 3 (SDG 3), which focuses on promoting health 
and well-being.

The rapid global spread of COVID-19 posed a serious 
health threat. In response, government and non-govern-
ment organizations launched numerous virtual campaigns 
during lockdowns to increase COVID-19 awareness [36, 
37]. In this study, participants predominantly used social 
media platforms and internet search engines for informa-
tion on COVID-19, while a less percentage of the study 
population got information from reliable sources such as 
government health departments or the WHO. This pref-
erence poses challenges, as unverified online information 
can spread misinformation [38, 39]. The study suggests 
that future educational and awareness campaigns, both 
virtual and in-person, could benefit from collaboration 

with academic institutions and public health agencies to 
ensure accurate, verified information reaches various com-
munities and broader public.

Both study populations showed moderate level of 
hand hygiene awareness where the study population in 
the UAE (mean score: 7.48 ± 1.706) exhibited a slightly 
higher awareness level compared to Jordan (mean score: 
6.96 ± 1.702). Participants in both Jordan and the UAE 
demonstrated highest awareness level regarding COVID-
19 transmission through poor hand hygiene, which is 
consistent with a previous study by Alwan et al. (2024) 
[23]. However, poor-to-average awareness was detected 
in numerous aspects associated with the misconceptions 
of hand hygiene and proper handwashing techniques 
as compared to the Lebanese study [23]​. For example, 
a notable area of misconception in KSA was the low 
awareness of the alcohol concentration utilized for effec-
tive disinfection of hand sanitizers. Public communi-
ties were aware that antibacterial soaps would be more 
effective than plain soap and water [40]. Alarmingly, a 
very low percentage of participants were aware that bare 
hand skin should not be disinfected via bleach, other 

Table 7  Frequency and percent frequency of hand hygiene practice methods based on education level in population A-jordan 
(n = 725) and population B-UAE (n = 520)
Population A- Jordan Population B-UAE
Hand hygiene prac-
tices by education 
level

Never n 
(%)

Less fre-
quenctly 
(≤ 5 times/
day) n (%)

More fre-
quently (> 5 
times/day) 
n (%)

P-value* Hand hygiene 
practices by 
education level

Never n 
(%)

Less fre-
quenctly 
(≤ 5 times/
day) n (%)

More fre-
quently (> 5 
times/day) 
n (%)

P-
val-
ue*

Water only
 Illiterate - - - 0.078 Illiterate - - - 0.381
 High school 8 (33.3) 8 (33.3) 8 (33.3) High school 16 (17.4) 20 (21.7) 56 (60.9)
 Bachelor’s degree 90 (16.2) 166 (30.0) 298 (53.8) Bachelor’s degree 42 (12.0) 104 (29.6) 205 (58.4)
 Master’s degree 16 (20.0) 15 (18.8) 49 (61.3) Master’s degree 11 (18.6) 12 (20.3) 36 (61.0)
 PhD 8 (12.5) 15 (23.4) 41 (64.1) PhD 3 (20.0) 4 (26.7) 8 (53.3)
 Pharm D - - - Pharm D - - -
 Post-doc 1 (33.3) 0 2 (66.7) Post-doc - 2 (66.7) 1 (33.3)
Soap and water
 Illiterate - - - 0.005 Illiterate - - - 0.060
 High school 4 (16.7) 13 (54.2) 7 (29.2) High school 1 (1.1) 26 (28.3) 65 (70.7)
 Bachelor’s degree 45 (8.1) 181 (32.7) 328 (59.2) Bachelor’s degree 5 (1.4) 104 (29.6) 242 (68.9)
 Master’s degree 2 (2.5) 16 (20.0) 62 (77.5) Master’s degree 1 (1.7) 16 (27.1) 42 (71.2)
 PhD 4 (6.3) 17 (26.6) 43 (67.2) PhD 2 (13.3) 5 (33.3) 8 (53.3)
 Pharm D - - - Pharm D - - -
 Post-doc - 1 (33.3) 2 (66.7) Post-doc - 2 (66.7) 1 (33.3)
ABHR
 Illiterate - - - 0.002 Illiterate - - - 0.743
 High school 4 (16.7) 15 (62.5) 5 (20.8) High school 15 (16.3) 48 (52.2) 29 (31.5)
 Bachelor’s degree 139 (25.1) 287 (51.8) 128 (23.1) Bachelor’s degree 69 (19.7) 187 (53.3) 95 (27.1)
 Master’s degree 4 (5.0) 44 (55.0) 32 (40.0) Master’s degree 9 (15.3) 37 (62.7) 13 (22.0)
 PhD 11 (17.2) 39 (60.9) 14 (21.9) PhD 3 (20.0) 10 (66.7) 2 (13.3)
 Pharm D - - - Pharm D - - -
 Post-doc 1 (33.3) 1 (33.3) 1 (33.3) Post-doc - 2 (66.7) 1 (33.3)
*Values in bold indicate a significant valiue of P < 0.05
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household disinfectants, or ultraviolet lamps where these 
techniques may cause damage of skin tissues [37]. All the 
above-mentioned misconceptions highlight the potential 
risks of misinformation which could raise an additional 
concern during the spread of COVID-19.

Similar to a study conducted in Saudi Arabia by Al-
Hanawi et al. (2020) [41], the findings showed no sta-
tistical association between awareness and gender in 

both countries. This consistency may be explained by 
the fact that public health campaigns targeting COVID-
19 in these countries may have addressed both genders 
simultaneously, reducing gender disparities in health 
education.

Unlike UAE, where awareness and age variable were 
not statistically significant, elderly population in Jordan 
demonstrated slightly higher awareness levels than young 

Table 8  Frequency and percent frequency of hand hygiene practice methods based on governorates/emirates in population 
A-jordan (N = 725) and population B-UAE (N = 520)
Population A- Jordan Population B-UAE
Hand hygiene 
practices by 
governorate

Never n 
(%)

Less fre-
quenctly 
(≤ 5 times/
day) n (%)

More fre-
quently (> 5 
times/day) 
n (%)

P-value* Hand hygiene 
practices by 
emirate

Never n 
(%)

Less fre-
quenctly 
(≤ 5 times/
day) n (%)

More fre-
quently (> 5 
times/day) 
n (%)

P-
val-
ue*

Water only
 Ajloun 12 (28.6) 7 (16.7) 23 (54.8) 0.201 Abu Dhabi 20 (12.1) 40 (24.2) 105 (63.6) 0.265
 Amman 16 (14.8) 41 (38.0) 51 (47.2) Dubai 38 (15.4) 71 (28.7) 138 (55.9)
 Aqaba - 5 (55.6) 4 (44.4) Sharjah 8 (13.6) 12 (20.3) 39 (66.1)
 Balqa 3 (27.3) 2 (18.2) 6 (54.5) Ajman 1 (5.0) 6 (30.0) 13 (65.0)
 Irbid 74 (17.3) 125 (29.2) 229 (53.5) Fujairah - 4 (57.1) 3 (42.9)
 Jarash 3 (10.7) 6 (21.4) 19 (67.9) Ras Al-Khaimah 5 (25.0) 8 (40.0) 7 (35.0)
 Karak - 1 (16.7) 5 (83.3) Umm Al-Quwain - 1 (50.0) 1 (50.0)
 Maan - - 1 (100.0)
 Madaba - 1 (33.3) 2 (66.7)
 Mafraq 4 (13.8) 6 (20.7) 19 (65.5)
 Tafileh 1 (25.0) 1 (25.0) 2 (50.0)
 Zarqa 10 (17.9) 9 (16.1) 37 (66.1)
Soap and water
 Ajloun 9 (21.4) 14 (33.3) 19 (45.2) 0.200 Abu Dhabi 2 (1.2) 54 (32.7) 109 (66.1) 0.514
 Amman 8 (7.4) 34 (31.5) 66 (61.1) Dubai 4 (1.6) 70 (28.3) 173 (70.0)
 Aqaba - 3 (33.3) 6 (66.7) Sharjah 1 (1.7) 15 (25.4) 43 (72.9)
 Balqa 1 (9.1) 4 (36.4) 6 (54.5) Ajman - 7 (35.0) 13 (65.0)
 Irbid 26 (6.1) 141 (32.9) 261 (61.0) Fujairah 1 (14.3) 2 (28.6) 4 (57.1)
 Jarash 2 (7.1) 10 (35.7) 16 (57.1) Ras Al-Khaimah 1 (5.0) 4 (20.0) 15 (75.0)
 Karak 2 (33.3) - 4 (66.7) Umm Al-Quwain - 1 (50.0) 1 (50.0)
 Maan - - 1 (100.0)
 Madaba - 1 (33.3) 2 (66.7)
 Mafraq 2 (6.9) 9 (31.0) 18 (62.1)
 Tafileh - 1 (25.0) 3 (75.0)
 Zarqa 5 (8.9) 11 (19.6) 40 (71.4)
ABHR
 Ajloun 8 (19.0) 25 (59.5) 9 (21.4) 0.541 Abu Dhabi 33 (20.0) 102 (61.8) 30 (18.2) 0.100
 Amman 26 (24.1) 59 (54.6) 23 (21.3) Dubai 41 (16.6) 123 (49.8) 83 (33.6)
 Aqaba 1 (11.1) 7 (77.8) 1 (11.1) Sharjah 12 (20.3) 30 (50.8) 17 (28.8)
 Balqa 4 (36.4) 4 (36.4) 3 (27.3) Ajman 4 (20.0) 14 (70.0) 2 (10.0)
 Irbid 87 (20.3) 223 (52.1) 118 (27.6) Fujairah 1 (14.3) 3 (42.9) 3 (42.9)
 Jarash 8 (28.6) 11 (39.3) 9 (32.1) Ras Al-Khaimah 5 (25.0) 10 (50.0) 5 (25.0)
 Karak 1 (16.7) 4 (66.7) 1 (16.7) Umm Al-Quwain - 2 (100.0) -
 Maan 1 (100.0) - -
 Madaba 2 (66.7) 1 (33.3) -
 Mafraq 7 (24.1) 15 (51.7) 7 (24.1)
 Tafileh 1 (25.0) 2 (50.0) 1 (25.0)
 Zarqa 13 (23.2) 35 (62.5) 8 (14.3)
*Values in bold indicate a significant valiue of P < 0.05
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participants [18–49]. This finding is consistent with other 
literature studies [23, 40, 41] where older individuals 
had stronger understanding of public health guidelines. 
Therefore, the higher awareness could be attributed to 
increased vulnerability to severe outcomes from COVID-
19, which may have led them to prioritize learning about 
preventive measures [28, 42]. Similar to other literature 
studies [23, 41], the emirate/governorate was not an asso-
ciated variable in this study thus confirming the unifor-
mity of health education campaigns among the public 
community regardless of the geographical location.

The statistical association of awareness and educa-
tion was highlighted in this study where highly educated 
participants recorded higher awareness levels compared 
to those with only a high school education in Jordan 
[43]. This finding is consistent with previous studies by 
[23, 41, 44, 45]. This finding could be explained by the 
fact that individuals with advanced education levels are 
more likely to access diverse information sources to get 
a deeper understanding of hygiene awareness [23]. How-
ever, education variable had no statistical association 
with awareness levels in the UAE.

Practice of hand hygiene
Focusing on practices towards COVID-19, the study 
populations in Jordan and UAE reported that both males 
and females primarily used soap and water, with females 
showing significantly higher adherence to more frequent 
usage. While water-only was common among both gen-
ders, ABHR was a secondary choice, with males in Jordan 
showing a higher reliance on ABHR than females. These 

results are likely due to females’ generally lower tolerance 
for uncleanliness and greater concern for infection preven-
tion, which may encourage more consistent hygiene hab-
its [28, 46]. Surprisingly, while older age groups showed 
higher levels of hand hygiene awareness, there was no 
statistical association between practices and age groups 
in both study populations. This finding could be explained 
by the fact that awareness campaigns target al.l public 
communities to reinforce the importance of consistent 
hygiene habits regardless of the age variation. Similar to 
studies published in India [28], data reveals that individu-
als with higher education levels reported more frequent 
handwashing with soap and water than those with lower 
education levels. These findings suggest that higher educa-
tion may foster greater awareness and adherence to hand 
hygiene practices, likely due to increased access to health 
information and a more profound awareness and under-
standing of disease prevention [28].

Furthermore, the results of the data collected reported 
that in high-risk situations, both populations most fre-
quently used soap and water for hand hygiene, with 
ABHR as a secondary choice. This trend aligns with pre-
vious studies in Lebanon and Saudi Arabia [23, 33, 47–49] 
which reported that handwashing with soap and water 
was the predominant practice among both study popu-
lations using the nine key actions, particularly before 
meals, after meals, following toileting, when hands were 
visibly dirty, and after waste disposal. On the other hand, 
ABHR was used more frequently in certain situations 
such as when touching surfaces, or caring for elderly 
patients, after sneezing or coughing and handshaking 

Fig. 3  Percent frequency of hand hygiene practice methods using the nine actions
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[23, 33, 47, 50–52]. Overall, the study population showed 
high compliance of hand hygiene recommendations of 
CDC to prevent the spread of the pandemic.

Limitations
This study protocol has several limitations. The self-
responding nature of the tool used may introduce bias, 
and the uneven distribution of the study population, with a 
dominant number of females and an imbalanced age range. 
To overcome this limitation, participants were recruited 
through social media platforms, and the study tool was 
also distributed via research offices and centers at aca-
demic institutions in Jordan and the UAE. Electronic data 
collection may weaken the randomness of the sampling, 
especially because the lack of familiarity with the elec-
tronic devices and/or social media platforms is expected 
among the community. As a result, the age distribution of 
the sample population was affected by the electronic pro-
cedure of data collection where most of the participants 
were young participants (aged 18–29) who are expected 
to have more accessibility to the social media platforms. 
Based on the above findings and limitations, community-
based interventions and research-based assessments are 
recommended to ensure comprehensive compliance with 
hand hygiene guidelines across public, academic, and 
occupational communities in Jordan and the UAE.

Conclusions
In Jordan and the UAE, awareness and practices around 
hand hygiene among various demographic groups show 
room for improvement, with overall awareness levels 
ranging from average to good. Although individuals with 
higher education and specific age groups displayed better 
awareness and adherence to safe practices, these findings 
highlight the need for targeted awareness campaigns. 
Interestingly, the UAE population’s relatively younger 
demographic and the various initiatives and measures 
taken by the UAE government may contribute to their 
higher engagement with health awareness information, as 
well as an understanding of health and safety precautions 
embedded within the UAE’s diverse culture. Gender, edu-
cation level, and age were significant factors influencing 
awareness and hygiene practices. To further enhance 
hand hygiene awareness and practices, particularly 
among younger and less-educated individuals, awareness 
campaigns and health education programs are recom-
mended. These could be implemented through a variety 
of accessible and appropriate channels to effectively reach 
different segments of the population. In particular, cam-
paigns organized by the Ministry of Health, NGOs, and 
in collaboration with the Ministry of Education can play 
a crucial role in delivering consistent messaging across 
schools, health institutions, and communities. These 
findings can aid policymakers in designing effective, 

targeted strategies for promoting public health measures 
across diverse community sectors.
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