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ABSTRACT

Background: Hand hygiene remains a critical yet underutilized public health
intervention for preventing infectious diseases and curbing antimicrobial
resistance, especially in low-resource settings. Despite increased awareness
during the COVID-19 pandemic, sustained behavioural change in community
settings remains limited. This study assesses the attitudes and practices related
to hand hygiene among patients in outpatient departments, and to identify
common barriers across sociodemographic groups.

Materials and Methods: A cross-sectional study was conducted among 1109
participants attending multiple centre OPDs of a tertiary care hospital’s field
practice area. Data was collected using a structured interviewer administered
pre-validated questionnaire through face-to-face interviews. Convenience
sampling was used; descriptive and inferential statistics were applied to assess
associations.

Results: Most participants were from rural areas (72.1%). Awareness was
highest for handwashing after toilet use (91.4%), but lower for after
coughing/sneezing (33.6%) and caregiving (38.5%). Barriers included soap
unavailability (49%), self-reported lack of awareness (38.4%), time constraints
(32.6%), and lack of clean water (30.7%). Urban residents reported
significantly higher consistent soap use than rural counterparts (p = 0.023).
Positive attitudes were significantly associated with better hand hygiene
practices (p < 0.00001).

Conclusion: Despite good awareness of key hand hygiene moments, actual
practices remain inconsistent, with significant rural-urban disparities and
structural barriers. Interventions must go beyond information dissemination to
address access, affordability, and behaviour change, especially in rural
settings.

Keywords: Hand hygiene, knowledge-attitude-practice (KAP), outpatient
care, caregivers, barriers, rural health, infection prevention, India.

INTRODUCTION

In 2025, handwashing remains a crucial preventive
and public health measure that, though indirectly
and directly responsible for disrupting the chain of
transmission of several infectious diseases as well
as preventing the ingestion, inhalation, or

transportation of dirt, dust and other potentially
harmful particles is still often overlooked or given
little importance to.

The foundation of modern hand hygiene practices
can be traced back to Ignaz Semmelweis, who in
the mid-19th century, demonstrated a significant
reduction in maternal mortality by introducing
handwashing with chlorinated lime solution in
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obstetric clinics. His findings, though initially
ridiculed, were among the first statistically backed
evidence linking hand hygiene with infection
prevention.['! Subsequent decades have reinforced
these findings, with studies consistently confirming
that hands are a primary vehicle for the
transmission of multiple pathogens including
Staphylococcus aureus, Escherichia coli, and
Clostridium difficile,””! as well as other potential
illness-causing agents such as pollutants.

In India, diarrheal diseases continue to be a major
public health concern, especially among children
under five, contributing significantly to morbidity
and mortality. According to the Global Burden of
Disease estimates, diarrhoea remains one of the top
five causes of death in this age group.l’! These
infections are largely preventable through
improvements in water, sanitation, and hygiene
(WASH) practices, among which hand hygiene is
the most cost-effective and immediately actionable
intervention.

Inadequate hand hygiene contributes to the global
threat of antimicrobial resistance (AMR), as
contaminated hands often aid in the transmission of
resistant organisms, particularly in healthcare and
community settings.! The burden of these diseases
is often exacerbated in regions facing water
scarcity, where lack of access to safe water limits
regular handwashing and increases vulnerability to
outbreaks.!

The effectiveness of hand hygiene is also
influenced by the type of cleansing agent used.
Evidence consistently shows that washing hands
with soap and water is superior to using water
alone in removing dirt, organic matter, and a broad
spectrum of microorganisms, including enteric
pathogens. Alcohol-based hand sanitizers, when
used correctly, are highly effective against many
viruses and bacteria, particularly in settings where
soap and water are unavailable. However, their
efficacy is reduced in visibly soiled hands or in
cases involving certain spore-forming organisms
like Clostridium difficile.l”) In contrast, reliance on
just water or alternative cleansing agents such as
ash or mud is still practiced in some rural settings
and offers limited microbial protection and may
even increase the risk of contamination due to
improper technique or unclean water sources.!”
Importantly, the inaccessibility or unaffordability
of soap, hand sanitizers, or clean water remains a
major structural barrier, especially in public toilets,
and rural households. Among other barriers in low-
and middle-income countries (LMICs) like India,
studies have also identified various individual,
institutional, and structural obstacles, including
lack of infrastructure (soap, water), time
constraints, and low perceived susceptibility to
illness.®l Addressing these disparities is essential
for ensuring that hand hygiene messages translate
into sustainable behaviour change.

In India, barriers extend into the sociocultural
realm, with some traditional or religious practices

inadvertently affecting compliance. For instance, in
certain contexts, handwashing is ritualistically
practiced before meals or religious activities, but
this does not always align with scientifically
recommended moments for hand hygiene such as
after coughing, toileting, or patient contact.-!%

The COVID-19  pandemic  brought an
unprecedented global emphasis on hand hygiene as
one of the cornerstones of disease prevention. This
was reflected in heightened awareness campaigns,
availability of hand rubs, and visible shifts in
public behaviour.!''! However, evidence suggests
that this uptick in compliance was temporary, with
habits  regressing once immediate threats
subsided.l'?! This scenario underscores a critical
gap: while awareness may increase during health
crises, the translation to sustained behavioural
change remains limited.

Rationale for the present study: Understanding
the current attitudes and practices related to hand
hygiene among patients and their caregivers in
outpatient settings is essential. Such settings
represent a key point of contact between the
community and the healthcare system and are often
overlooked in surveys and intervention efforts. By
identifying knowledge gaps, attitudinal barriers,
and behavioural patterns, this study aims to
understand hand hygiene compliance in the
outpatient context in India, so that effective
interventions may be planned for the same.
Objectives of this study were to assess the
knowledge, attitudes, and practices of patients and
their caregivers about hand hygiene and its role in
preventing diseases and to identify common
barriers faced by patients and caregivers in
maintaining ideal hand hygiene and compare the
same across various demographic variables.

The cross-sectional study was conducted across
multiple outpatient centres affiliated with the
teaching hospital’s field practice area. The settings
were chosen to capture a diverse and
predominantly rural and a smaller but sizeable
urban population, representing a mix of populations
to reveal any possible differences due to difference
in awareness, availability of water or other
resources, etc. Participants included patients and
their caregivers present at the time of the study
visit.  Patients and  their = accompanying
caregivers/relatives attending the OPD, aged 18
years and above, who provided consent.

Sampling Technique and Sample Size

A convenience sampling method was employed
until the desired sample size was attained.
Participants were recruited over a period of two
months, in the period leading up to World
Handwashing Day, as the findings were used to
design IEC interventions for the same. After
receiving clearance from the Institutional Ethics
Committee, data collection was started and
continued until the pre-decided sample size of 1200
was reached. 91 study participants were omitted
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from the final analysis because of the incomplete
and missing responses.

Data Collection Procedure: A structured
interviewer  administered  questionnaire  was
developed based on CDC hand hygiene guidance
and relevant material. !YU9(5 The tool included
sections on sociodemographic characteristics,
knowledge of key hand hygiene moments and
methods, self-reported practices, and perceived
barriers. Each section was designed for
independent assessment. The content of the
questionnaire was validated by the ethics
committee and then it was pre-tested on a group of
outpatients to ensure clarity. This was used for in-
person interviews at each centre. Face-to-face
interviews were conducted by resident doctors and
interns posted at the respective health training
centres. Prior to data collection, all interviewers
were oriented regarding the study objectives,
questionnaire content, and standardized
interviewing procedures to ensure uniformity in
data collection and minimize interviewer bias.
After each interview, the participants were
educated on correct handwashing techniques as

part of the Information, Education, and
Communication (IEC) activity.

RESULTS

A total of 1109 participants were included in the
study, 850 were patients and 259 were caregivers,
comprising 49.9% males (n = 553) and 50.1%
females (n = 556). The majority of participants
belonged to the 25-34 years (28.9%) and 18-24
years (21.5%) age groups, followed by 3544 years
(22.3%). A larger proportion of respondents were
from rural areas (72.1%).

In terms of educational background, 22.2% had
completed higher secondary education, 21.0% had
finished high school, and 15.2% had studied up to
middle school, and 11.5% of respondents had no
formal education.

Regarding monthly family income, over half of the
participants (53.1%) reported earning between
%10,000 and 30,000, while 26.8% had a monthly
income of less than X10,000.

Table 1: Knowledge Related to Hand Hygiene Among Study Participants (n = 1109)

. No. of Percentage
Knowledge Domain Response Responses (%)
Crucial Moments for Handwashing Before Eating 887 80.0
After Using the Toilet 1,014 91.4
After Coughing/Sneezing 373 33.6
Before and After Caring for a Sick Person 427 38.5
After Touching Animals or Their Waste 576 51.9
Preferred Method of Handwashing Water Only 117 10.5
Water and Soap 937 84.5
Water and Sanitizer 49 4.4
None of the Above 6 0.5
Belief About Effectiveness of Hand Sanitizer | Believes Hand Sanitizers are as Effective (True) 729 65.7
Believes They Are Not as Effective (False) 380 343
Diseases Preventable by Proper Handwashing | Respiratory Infections (e.g., cough, cold, COVID) | 592 53.4
Gastrointestinal Infections (e.g., diarrhoea) 459 414
Others (e.g., fever, skin infections) 240 21.6
Don’t know 145 13.1
Note. Participants were allowed to select multiple used hand sanitizer (4.4%) or reported no specific

responses in some sections.

Participants demonstrated varying levels of
knowledge regarding key moments for hand
hygiene. The majority recognized the importance
of handwashing after using the toilet (91.4%) and
before eating (80.0%). However, awareness was
lower for other crucial situations such as after
coughing or sneezing (33.6%), before and after
caring for a sick person (38.5%), and after touching
animals or their waste (51.9%).

When asked about the preferred method of
handwashing, 84.5% of participants correctly
identified the use of water and soap, while 10.5%
reported using only water, and a small proportion

method (0.5%).

In terms of perception, 65.7% of respondents
believed that hand sanitizers are as effective as
handwashing with soap and water, while 34.3%
disagreed with this notion.

Regarding diseases preventable through proper
hand hygiene, 53.4% of participants identified
respiratory infections such as cough, cold, and
COVID-19. 41.4% mentioned gastrointestinal
infections, and 21.6% identified other illnesses like
fever or skin infections. Notably, 13.1% of
participants reported that they did not know which
diseases could be prevented through hand hygiene.
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Table 2: Attitudes and Practices Regarding Hand Hygiene Among Study Participants (n=1109)

Attitude & Practice Domain Response No. of Percentage
Responses (%)
Importance of Handwashing in Preventing Diseases Very important 536 48.3
Somewhat important 495 44.6
Not important 24 2.2
I don’t know 54 4.9
Importance of Teaching Children About Handwashing Very important 636 57.3
Somewhat important 396 35.7
Not necessary 31 2.8
No opinion 46 4.1
Practice of Using Soap Each Time While Handwashing Yes, always 243 21.9
Yes, but not always 665 59.9
No, I usually just use water 193 17.4
I don’t use soap at all 8 0.7
Hand»yashing with Soap and Water After Coughing or Always 139 125
Sneezing
Often 360 32.5
Sometimes 279 25.2
Rarely 200 18.0
Never 131 11.8
Handwashing After Using the Toilet g;igg soap and water every 555 50.0
Sometimes just use water 443 39.9
Use water with ash but not soap | 73 6.6
Always use only water 38 34
Barriers to Practicing Proper Hand Hygiene Lack of clean water 340 30.7
Unavailability of soap 544 49.0
Time constraints 361 32.6
Lack of awareness 426 384
No barriers 288 26.0

Note. Participants were allowed to select multiple
responses in some sections.

Participants demonstrated a largely positive attitude
toward hand hygiene. Nearly half of them (48.3%)
believed that handwashing is very important in
preventing diseases, and 44.6% considered it
somewhat important. Similarly, 57.3% of
respondents believed that teaching children about
proper handwashing is very important, and 35.7%
rated it as somewhat important.

In terms of practice, only 21.9% of participants
reported that they always used soap during
handwashing, while the majority (59.9%) stated
they used soap but not consistently. About 17.4%
used only water, and 0.7% reported never using
soap.

After coughing or sneezing,

only 12.5%

of

participants said they always washed their hands
with soap and water, 32.5% did so often, and
25.2% sometimes. A notable portion washed their
hands rarely (18.0%) or never (11.8%) in such
situations.

When it came to handwashing after using the toilet,
50.0% of respondents consistently used soap and
water, while 39.9% used only water sometimes. An
additional 6.6% used water with ash but no soap,
and 3.4% reported always using only water.
Reported barriers to practicing proper hand hygiene
included unavailability of soap (49.0%), lack of
awareness (38.4%), time constraints (32.6%), and
lack of clean water (30.7%). Interestingly, 26.0%
of participants indicated that they did not face any
barriers to hand hygiene.

Table 3: Association of Gender and Place of residence and Consistent Use of Soap During Handwashing Among

Study Participants (n =1109)

Variable Category Used Soap Every | Did Not Use | Total p-value
Time Every Time

Gender Male 447 106 553 0.368

Female 461 95 556
Residence Rural 642 158 800 0.023*

Urban 266 43 309
Note: Chi-square test was used to assess associations.
*Statistically significant at p <.05.
Out of 1109 study participants, 447 males (80.8%) rural participants, 642 out of 800 (80.3%)

and 461 females (82.9%) reported using soap every
time they washed their hands. The difference in
consistent soap use between males and females was
not statistically significant (p = 0.368).

However, a significant association was observed
between place of residence and soap use. Among

consistently used

soap during handwashing,

compared to 266 out of 309 (86.1%) in urban areas.
This difference was statistically significant (p =
0.023), indicating that urban residents had better
compliance with consistent use of soap during
handwashing. (see Table 4)
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Table 4: Reported Barriers to Handwashing by Gender and Place of Residence Among Study Participants (n = 1109)
Barrier Male (n = Female (n = Total (n = P- Urban Rural Total (n= _value
553) 556) 1,109) value | (n=309) | (n=800) | 1109) P

Lack of clean water | 172 168 340 0.748 93 247 340 0.801
if:;““abﬂ“y of |59 272 544 0748 | 174 370 544 0.002
Time constraint 164 197 361 0.040 100 261 361 0.933
Lack of awareness 201 225 426 0.158 100 326 426 0.010

No barrier 146 142 288 0.743 87 201 288 0.302

Note: A p-value of less than 0.05 is considered statistically significant.

Among the reported barriers to handwashing, no
statistically significant differences were observed
between males and females for lack of clean water
(p = 0.748), unavailability of soap (p = 0.748), lack
of awareness (p = 0.158), and reporting no barriers
(p = 0.743). However, a significant association was
noted for time constraints, with a greater proportion
of females (35.4%) citing time constraints
compared to males (29.7%) (p = 0.040), suggesting
that women may experience more practical
limitations affecting hand hygiene.

When analysed by place of residence, significant
associations were observed for unavailability of
soap and lack of awareness. A greater proportion of
rural participants reported lack of soap (46.3% vs.
56.3%) and lack of awareness (32.4% vs. 40.8%)
compared to their urban counterparts, with both
associations reaching statistical significance (p =
0.002 and p = 0.010, respectively). These findings
highlight important urban—rural disparities in hand
hygiene barriers. (See Table 4)

Out of the 1109 participants surveyed, 317 (28.6%)
reported having provided care to a sick or
bedridden person either at home or in a hospital
setting. The caregiving scenarios described by
participants were diverse and included care after
childbirth (post-delivery and caesarean section,
~25%), neurological or paralytic conditions such as
stroke or hemiparalysis (~17%), age-related or
geriatric illness (~16%), chronic illnesses like
cancer, myocardial infarction, or heart disease
(~13%), and infectious conditions including
COVID-19, tuberculosis, and pneumonia (~10%).
Among these 317 respondents, hand hygiene
practices during caregiving were also assessed. It
was found that 238 (75.1%) participants reported
following hand hygiene protocols during all key
moments of care, whereas 79 (24.9%) admitted that
they did not pay attention to hand hygiene while
caring for the sick. These findings highlight a
relatively high adherence to hand hygiene among
informal caregivers, though a notable proportion
still lacked consistent practices during potentially
high-risk interactions.

DISCUSSION

The findings of the present study indicate generally
encouraging levels of awareness regarding hand
hygiene among patients and caregivers. Over 90%
recognized the importance of handwashing after

using the toilet. 80% of respondents were aware of
the importance of handwashing before eating,
consistent with the focus on visible contamination
and food-related hygiene commonly emphasized in
public health messaging. However, awareness and
practice were notably lower for other critical
moments such as after coughing or sneezing
(33.6%) and before or after caring for a sick person
(38.5%), indicating partial understanding of hand
hygiene’s role in interrupting disease transmission,
particularly in respiratory and caregiving contexts.
Comparable findings have been documented in
other parts of India and low- and middle-income
countries. A study by Fazeela et al. (2024)
conducted in rural Tamil Nadu reported that while
82.5% practiced handwashing after using the toilet,
only 28% did so before eating, with practices
strongly  influenced by  education and
socioeconomic status.') Ray et al. observed
similarly high post-defecation handwashing but
poor adherence to correct steps and duration before
intervention, underscoring the need for behaviour
change initiatives.['”]

Nearly half (49%) of respondents in this study cited
soap unavailability as a major barrier, followed by
lack of awareness (38.4%) and clean water
(30.7%). Caruso et al. (2023) identified similar
barriers across community settings, linking them to
limited physical opportunity and low prioritization
of hygiene, while emphasizing the role of habit and
risk perception in sustaining behaviour.!'8! Ezezika
et al. (2020) likewise noted that environmental
context, affordability, and infrastructure critically
shape handwashing behaviour.'” Chirgwin et al.
(2021) further demonstrated that WASH programs
often focus on short-term behaviour change but
neglect  sustained adoption and  equity
considerations, particularly among women and
marginalized groups.?® The urban-rural gap in
soap use observed here (p = 0.023) mirrors national
estimates by Hareesh et al. (2023), who reported
hand hygiene prevalence of 55% before food and
84% after toilet use, influenced by education and
access.?!]

CONCLUSION

This study highlights that although awareness
regarding hand hygiene is high, especially
concerning handwashing after toilet use and before
eating, actual practices often fall short, particularly
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in contexts like respiratory hygiene and caregiving.
Consistent use of soap remains suboptimal,
especially in rural areas, where resource-related
barriers are more pronounced.

Recommendations: As we find limitations in
translation of awareness to attitudes to practices, it
is recommended that hand hygiene programs go
beyond knowledge dissemination to actively reduce
logistical barriers and address attitudinal gaps. A
multifaceted approach involving education,
infrastructure  improvement, and community
engagement is necessary to foster sustainable hand
hygiene behaviour across all demographics.
Limitations: The study's reliance on self-reported
data, especially regarding practices, leaves it
vulnerable to recall and social desirability biases.
Convenience sampling and that too from a facility-
based population, tends to limit generalizability to
the broader community. Sociocultural factors were
not explored in depth, and qualitative insights were
lacking. Additionally, older adults and highly
educated individuals were underrepresented. The
statistically significant associations do not indicate
any causal associations as the design was cross-
sectional.
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