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Abstract

Background: Hand hygiene is an important measure to prevent healthcare-associated infections in long-term care
facilities.

Objectives: To evaluate compliance with hand hygiene recommendations by different nursing professionals in long-
term care facilities and to investigate determinants potentially influencing hand hygiene and whether these differed
between the different cadres of staff.

Methods: We conducted two sub-studies: we measured hand hygiene compliance of 496 professionals in 14 long-
term care facilities (23 wards) through direct observation using World Health Organisation’s ‘five moments of hand
hygiene’ observation tool. In addition, we performed a survey to examine determinants that may influence hand
hygiene and to determine differences between different cadres of staff. We used a principal component analysis
approach with varimax rotation to explore the underlying factor structure of the determinants.

Results: We found an overall mean hand hygiene compliance of 17%. There was considerable variation between
wards (5-38%) and between specific World Health Organization hand hygiene moments. In addition, hand hygiene
compliance varied widely within and between different cadres of staff. The determinant analysis was conducted on
177 questionnaires. For all nursing professionals, we found multiple determinants in four domains:‘social context and
leadership; resources; ‘individual healthcare professional factors'and risk perception’ In two domains, several bar-

riers were perceived differently by nursing assistants and nurses. In the domain ‘social context and leadership; this
included (1) how the manager addresses barriers to enable hand hygiene as recommended and (2) how the manager
pays attention to correct adherence to the hand hygiene guidelines. In the risk perception’domain, this included a
resident’s risk of acquiring an infection as a result of the nursing professional’s failure to comply with the hand hygiene
guidelines.

Conclusion: Hand hygiene compliance was low and influenced by multiple factors, several of which varied among
different cadres of staff. When designing interventions to improve hand hygiene performance in long-term care facili-
ties, strategies should take into account these determinants and how they vary between different cadres of staff. We
recommend exploring hand hygiene determinants at ward level and among different cadres of staff, for example by
using our exploratory questionnaire.
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Trial registration: Registration number 50-53000-98-113, ‘Compliance with hand hygiene in nursing homes: go for a
sustainable effect’on ClinicalTrials.gov. Date of registration 28-6-2016.
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Background

Adherence to hand hygiene recommendations is impor-
tant to prevent healthcare-associated infections in all
settings but especially in care institutions for the elderly
such as long-term care facilities [1]. In long-term care
facilities, microorganisms can easily be transmitted
because most residents use shared facilities, live in close
proximity, and have close relationships with other resi-
dents and nursing staff. Several studies of long-term care
facilities have demonstrated the effectiveness of hand
hygiene in removing pathogens from the hands of health-
care workers and reducing infection rates [2—6]. There
are only a few studies quantifying hand hygiene compli-
ance in long-term care facilities, but generally they show
that compliance in daily practice is low, ranging from 11
to 26% [7—-11]. Moreover, Mills et al. (2019) concluded
that hand hygiene compliance was influenced by job title
[12]. In their study, certified nurse assistants showed
lower hand hygiene compliance than registered nurses.

A wide range of nursing-professional-related barriers
to hand hygiene have been identified in long-term care
facilities, such as beliefs about negative consequences,
lack of knowledge and lack of hand hygiene training
[13-17]. Resident-related factors such as unpredictable
resident behaviour and unwillingness to receive care may
also influence hand hygiene [13]. Healthcare profes-
sionals in long-term care facilities constantly pursue a
balance between working hygienically, responding ade-
quately to acute care needs and maintaining a homelike
environment for their residents. Moreover, (1) profes-
sional communication and interactions; (2) the availabil-
ity, accessibility, and content of guidelines and (3) the
availability of incentives and resources are important fac-
tors helping or hindering hand hygiene [13]. It is unclear,
however, whether potential determinants (barriers and
facilitators) of hand hygiene differ for nursing profession-
als with different job titles and tasks.

In this study, we investigated hand hygiene compli-
ance in Dutch long-term care facilities for specific nurse
professional groups (i.e., nurses who provide high-com-
plexity care, nurse assistants who provide low-complexity
care and support, care assistants who help with bathing,
dressing and grooming and housekeeping assistants who
perform household chores). In addition, we explored
determinants potentially influencing hand hygiene and
whether these differed between the different cadres of
staff.

Methods

Study design

This multicentre study, performed in 2017, encompassed
two sub-studies: (1) an observational study on the perfor-
mance of hand hygiene and (2) a survey on determinants
potentially influencing this performance. The research
was part of the study ‘Compliance with hand hygiene in
nursing homes: go for sustainable effect’ which aimed
to improve hand hygiene in long-term care facilities
(The Netherlands Organisation for Health Research and
Development 2014, study ID 522002009). The current
study reports the baseline hand hygiene compliance and
the determinants (barriers and facilitators) influencing
hand hygiene compliance among different cadres of staff
(nurses, nurse assistants, care assistants, and housekeep-
ing assistants) in long-term care facilities for the elderly.

Setting and participants

A total of 23 wards with 496 nursing professionals (a
mean of 20 nursing professionals per ward with a range
of 7-50) in 14 long-term care facilities participated in the
study from March 2017 to June 2017. They were recruited
from the Dutch national sentinel surveillance network
for infectious diseases in long-term care facilities. When
interested, the long-term care facilities decided which
department(s) participated in the study. Residents in
these long-term care facilities have their own rooms,
but often share a bathroom and use a communal living
room. The 23 wards represented psycho-geriatric (9),
somatic (8) and rehabilitation care (6). The study popula-
tion consisted of nurses, nurse assistants, care assistants,
housekeeping assistants, and the trainees of the different
professions, all with different educational levels and gen-
eral tasks (Table 1),

Variables and data collection

Sub-study 1: observational study on hand hygiene
compliance

Per ward, 12-15 nursing professionals were observed
for 20 min according to the World Health Organiza-
tion’s hand hygiene monitoring tool including and at
least four opportunities for hand hygiene per nursing
professional. If necessary, this observation period was
extended. Direct, unobtrusive observations were used to
measure hand hygiene performed by nursing profession-
als at the participating wards. To mask the true subject of
the observation, the observers stated they were observing
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Table 1 Professional status, educational level and general task description by profession

Profession Educational level General task description

Nurse Level 4 and 5 (High complexity) nursing and care

Nurse assistants Level 3 Low complexity nursing care and support
Care assistants Level 2 Bathing, dressing and grooming
Housekeeping assistants Level 1 Household chores

According to Dutch Qualification Framework (2019)

patient safety topics. The observations were conducted
during morning care (i.e. a moment of the day with a high
density of care with activities such as bathing and dress-
ing and wound care and the like) to efficiently collect a
large number of opportunities and obtain a clear pic-
ture of all hand hygiene moments. Each nursing profes-
sional was observed only once in this study. The observed
moments included hand hygiene (1) before touching a
resident, (2) before a clean or aseptic procedure, (3) after
body-fluid-exposure risk, (4) after touching a resident
and (5) after touching residents’ surroundings [18]. Hand
hygiene was operationalized as ‘hand washing with either
plain soap and water’ or ‘hand disinfection through the
use of an alcohol-based hand rub solution’

Ten students from three universities of applied sciences
(nurses and students of infection and contamination
control) were trained as observers. All students par-
ticipated in a two-day training course to understand the
‘five moments for hand hygiene’ and to apply the World
Health Organization’s observation method. Following
this training, the observers performed an observation
round in a non-participating long-term care facility with
an experienced observer to ensure concordance between
the observers.

Data were collected using the Observe app of HART-
MANN, a monitoring tool that includes the World
Health Organization’s ‘five moments of hand hygiene’
for the long-term care facility setting [18]. The observer
registered the opportunity for hand hygiene and whether
hand hygiene was performed by hand disinfection or
hand-washing or was not performed in accordance with
the World Health Organization’s ‘five moments for hand
hygiene!

Sub-study 2: survey of determinants potentially influencing
hand hygiene performance

We developed a questionnaire to measure determi-
nants of hand hygiene performance based on informa-
tion from focus groups [13]; in these focus groups, we
explored potential determinants guided by a generic
checklist for identifying determinants of practice [19].
The questionnaire was supplemented with specific hand

hygiene items from a questionnaire used in a previous
hand hygiene study (‘Helping Hands’) in Dutch hospi-
tals [20]. The questionnaire encompassed 52 statements
in six domains: ‘Guideline factors’ (5 items), ‘Individual
healthcare professional factors’ (21 items), ‘Patient fac-
tors’ (2 items), ‘Professional interactions’ (5 items),
‘Incentives and resources’ (8 items) and ‘Capacity for
organisational change’ (11 items). The 52 statements
concerned facilitators and barriers potentially influenc-
ing hand hygiene compliance. Statements were appraised
on a four-point Likert scale (4=totally agree, 3 =agree,
2 =disagree and 1 =totally disagree). The higher the per-
centage agreement with a statement referring to a facili-
tator, the more professionals felt facilitated in complying
with hand hygiene. In contrast, the higher the percent-
age of agreement with a statement referring to a barrier,
the more professionals felt hindered in complying with
hand hygiene (Additional file 1: Questionnaire to explore
the determinants of hand hygiene in Long-term care
facilities. docx). The questionnaire was digitalized with
LimeSurvey, ensuring anonymized responses.

Each nursing professional, from the 23 wards that par-
ticipated in the hand hygiene observations, received a
link to the questionnaire via his or her e-mail address as
provided by the ward’s study contact person. We sent a
reminder to all nursing professionals after two weeks.
To further increase responses, a small gift was prom-
ised to the ward that returned the highest number of
questionnaires.

Data analysis

We analysed the main outcomes, ‘hand hygiene compli-
ance’ and ‘determinants that potentially influence hand
hygiene performance; separately.

Sub-study 1: observational study on hand hygiene
compliance

Multivariate analysis was performed to study the associa-
tion between profession and adherence to hand hygiene.
We used a linear mixed model with random effects
for nursing professional and ward and a fixed effect for
profession. However, the model fit was insufficient.
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There was inconsistency: a nursing professional group
performed very well in one ward while the same nurs-
ing professional group performed less well in another
ward. Therefore, no statistical test was conducted for
the association between profession and adherence to
hand hygiene. Instead, we used descriptive statistics. The
hand hygiene compliance rate was calculated by divid-
ing the number of observed hand hygiene opportunities
where hand hygiene was performed by the total number
of observed hand hygiene opportunities. We calculated
the overall compliance of all long-term care facilities,
compliance per ward, compliance per World Health
Organization moment per ward and compliance per
nursing professional group per ward (mean and standard
deviation).

Sub-study 2: survey on determinants potentially influencing
hand hygiene performance

The questionnaire item scores were recoded as dichoto-
mous scores: ‘agree’ (answer categories ‘totally agree” and
‘agree’) or ‘disagree’ (answer categories ‘totally disagree’
and ‘disagree’).

A principal component analysis approach with varimax
rotation was performed to explore the underlying factor
structure of the questionnaire, accepting a factor load-
ing of>0.4 as sufficient. Statements with little variation
(i.e. where>85% of the respondents agreed or disagreed,
n=23) had no correlation with the other variables and
therefore were not included in the factor analysis. Four
factors (domains) were identified: ‘Determinants regard-
ing social context and leadership’ (10 questions, a=0.8),
‘Determinants regarding resources’ (four questions,
a=0.7), ‘Determinants regarding individual health-
care professional factors’ (four questions, a=0.5) and
‘Determinants regarding risk perception’ (two questions,
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a=0.3, Table 2). Together, the four factors (domains)
explained 48.5% of the variance.

We used a two-sample t-test to determine if there was
a statistically significant difference between the means
per factor (i.e. the domain mean scores) of nurses and
nurse assistants, incorporating only the questionnaires
from these professional groups. Subsequently, we calcu-
lated the percentage of nurses and nurse assistants who
agreed with each statement (overall and per professional
group) and the difference in percentages between the two
professions.

Analysis of the data was undertaken using the Statisti-
cal Package for the Social Sciences (version 25.0).

Trial registration

Registration number 50-53000-98-113, ‘Compliance
with hand hygiene in nursing homes: go for a sustain-
able effect’ on ClinicalTrials.gov. Date of registration
28-6-2016.

Results
Sub-study 1: observational study on hand hygiene
compliance
On average, we observed 12 nursing professionals on
each ward (range 8-17) for at least four hand hygiene
opportunities per person. We observed 1691 opportu-
nities on 23 wards of 14 long-term care facilities: 519
opportunities before touching a resident, 43 before a
clean or aseptic procedure, 663 after body-fluid-exposure
risk, 576 after touching a resident and 128 after touching
residents’ surroundings. In practice, multiple opportuni-
ties have occurred simultaneously.

The overall mean hand hygiene compliance was 17%
(standard deviation=0.1) and varied widely between
wards, ranging from 5 to 38% per ward (Fig. 1).

Table 2 Hand hygiene opportunities and compliance per World Health Organization hand hygiene moment and by profession

Opportunities Hand hygiene compliance Standard
N (n wards) (range between wards %) deviation
World Health Organization hand hygiene moments
Before touching a resident 519 (23) 18% (0-54) 0.14
Before a clean or aseptic procedure 43 (17) 9% (*) 018
After body-fluid-exposure risk 663 (23) 10% (0-28) 0.1
After touching a resident 576 (23) 25% (4-70) 042
After touching residents’ surroundings 128 (22) 11% (%) 0.16
Hand hygiene opportunities and compliance per profession
Nurses (n=59) 365 (20) 24% (0-58) 017
Nurse assistants (n=124) 797 (23) 18% (0-50) 0.13
Trainees (n=>51) 329 (18) 17% (0-100) 023

*Not shown due to low numbers of opportunities per ward
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Fig. 1 Hand hygiene compliance by ward
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Hand hygiene compliance was highest ‘after touch-
ing a resident’ (25%, standard deviation=0.42) and
lowest ‘before a clean or aseptic procedure’ (9%, stand-
ard deviation=0.18). The mean compliance per World
Health Organization moment varied from ward to ward
(Table 2).

The 1691 hand hygiene opportunities were observed
in 271 healthcare professionals: 124 nurse assistants
(23 wards, 797 opportunities), 59 nurses (20 wards, 365
opportunities), 28 housekeeping assistants (13 wards, 162
opportunities), nine care assistants (five wards, 38 oppor-
tunities) and 51 trainees (18 wards, 329 opportunities).
Due to low numbers of other nursing professions, only
data of nurses, nurse assistants and trainees are reported
here.

The overall mean hand hygiene compliance varied from
17% for trainees to 24% for nurses (Table 2). Again, large
differences were seen between wards.

Sub-study 2: survey on determinants potentially
influencing hand hygiene performance

We received 196 questionnaires (response rate: 40%)
from 22 wards in 14 long-term care facilities. For 19/196
questionnaires, the ward identity was not filled in and
these questionnaires were not included in the study. For
11/177 questionnaires, less than 80% of the questions had
been completed; these questionnaires were not included
in the principal component analysis but were included in
the further analyses. At least 10% of the nursing profes-
sionals of each ward in the observational study (range:
4-15 professionals) completed a questionnaire. The 177
questionnaires (response rate: 36%) were from 92 nurse
assistants (from 22 wards of 14 long-term care facili-
ties, range: 1-9 per ward), 56 nurses (from 19 wards of
13 long-term care facilities, range: 1-7 per ward), four

care assistants (from four wards of four long-term care
facilities), 10 trainees (from six wards of four long-term
care facilities, range: 1-3 per ward) and 15 housekeeping
assistants (from 10 wards of eight long-term care facili-
ties, range: 1-5 per ward).

Given the low numbers of the other different cad-
res of staff, we report only the questionnaire results for
nurses and nurse assistants. Table 3 describes the level
of agreement with the various statements within the four
domains (social context and leadership, resources, indi-
vidual healthcare professional factors and perception)
for nurse assistants and nurses combined (overall agree-
ment) and for nurses and nurse assistants separately.

Social context and leadership
The statements in this first domain (10 items) all con-
cerned facilitators potentially influencing hand hygiene
compliance. This means that the higher the percent-
age of agreement, the more professionals feel facilitated
in complying with hand hygiene. About two thirds of
all respondents agreed with the statements within this
domain with the exception of two statements related to
‘leadership’: 40% agreed with the statement ‘Our team is
informed about our hand hygiene performance’ and 49%
agreed with the statement ‘My manager regularly pays
attention to adhering to the hand hygiene guidelines.
Although the mean domain score showed no statisti-
cally significant difference between the different cadres
of staff, nurse assistants were overall more likely than
nurses to agree with statements within the ‘social context
and leadership’ domain. A statistically significant differ-
ence was found for two leadership statements. Seventy-
eight percent of the nurse assistants versus 54% of the
nurses agreed with the statement ‘My manager addresses
barriers to enable hand hygiene as recommended’ (A24%,
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Domain Statements
Facilitator: preferably as high an
agreement percentage as possible
Barrier: preferably as low an agree-
ment percentage as possible

Social context and leadership My manager holds team members
accountable for hand hygiene per-
formance (Facilitator: Leadership)

Infection prevention is an important
issue in my ward (Facilitator: Social
context)

In my ward, colleagues support
each other in adhering to the hand
hygiene guidelines (Facilitator:
Social context)

My manager addresses barriers to
enable hand hygiene as recom-
mended (Facilitator: Leadership)

My manager regularly pays atten-
tion to adhering to the hand
hygiene guidelines (Facilitator:
Leadership)

The residents in my ward think
I should always follow the hand
hygiene guidelines (Facilitator:

Social context)

If I notice a colleague not comply-
ing to the hand hygiene guidelines,
[ will call him or her on it (Facilitator:
Social context)

Our team is informed about our
hand hygiene performance (Facilita-
tor: Leadership)

In my ward, we regularly pay
attention to the correct applica-
tion of hand hygiene (Facilitator:
Leadership)

My colleagues strictly adhere to the
hand hygiene guidelines (Facilitator:
Social context)

Resources In my ward, the access to the sink
is hindered by a variety of materials
and objects, which makes it difficult
to apply hand hygiene (Barrier)

It happens frequently that supplies
of soap and towels are not replen-
ished (Barrier)

It happens frequently that supplies
of alcohol-based hand rubs (bottles/
dispensers) are not replenished
(Barrier)

There is a shortage of staff in my
ward (Barrier)

Individual healthcare professional Correct application of hand hygiene
factors hampers a good relationship with a
resident (Barrier)

Sometimes, | don't consider or for-
get to apply hand hygiene (Barrier)
Applying hand hygiene is harmful

for my skin (Barrier)

I will not interrupt a nursing proce-
dure to apply hand hygiene (Barrier)

% agree overall (nurse
assistants and nurses)

64

74

69

49

40

63

79

29

34

34

59

34
37

22

% agree
nurse assis-
tants

69

74

71

78

56

72

76

43

68

84

29

33

33

57

32

38

23

% agree nurses

55

74

63

54

38

66

74

36

55

30

36

34

63

36

36

20

A% agree (nurse
assistants versus
nurses)

24*
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Risk perception The risk of a resident acquiring an
infection as a result of my failure
to comply with the hand hygiene

guidelines is not very high (Barrier)

The risk of a resident acquiring an
infection in my ward is not very
high (Barrier)

40 28 59 31

67 67 66 =1

*Statistically significant

p=0.033). Fifty-six percent of the nurse assistants versus
38% of the nurses agreed with the statement ‘My man-
ager regularly pays attention to correct adherence to the
hand hygiene guidelines’ (A18%, p =0.003).

Resources

The four statements in the second domain, ‘resources; all
concerned barriers potentially influencing hand hygiene
compliance. This means that the higher the percent-
age of agreement, the more professionals felt hindered
in complying with hand hygiene. About one third of the
respondents experienced problems related to access to
sinks and supplies of towels, soap and hand rub. Fifty-
nine percent of the nurse assistants and nurses combined
experienced staff shortage. For all barriers and for the
domain mean score, no relevant differences were seen
between the nurse assistants and nurses.

Individual healthcare professional factors

The four statements in the domain ‘individual healthcare
professional factors’ all concerned barriers. A minority of
the respondents (16%) agreed that hand hygiene hampers
a good relationship with a resident. About one-fifth of
both nurse assistants and nurses agreed that they would
not interrupt a nursing procedure to apply hand hygiene.
About one third of both nurse assistants and nurses
agreed to sometimes disregarding or forgetting to apply
hand hygiene or to considering hand hygiene harmful
to their skin. We found no statistically significant differ-
ences in the agreement scores between the nurses and
nurse assistants nor in the domain mean scores.

Risk perception

The two statements in the fourth domain, ‘risk percep-
tion] both concerned barriers. Two thirds of the respond-
ents (both nurse assistants and nurses) agreed with the
statement, “The risk of a resident acquiring an infection
in my ward is not very high’ Forty percent felt that the
risk of a resident acquiring an infection as a result of their
failure to comply with the hand hygiene guidelines was
not very high, with nurse assistants being statistically

significantly more aware of this risk than nurses (28%
versus 59% agreeing with the statement, p =0.000).

Discussion

This study shows that overall hand hygiene compliance
in long-term care facility wards was low, with substantial
variation between wards, between World Health Organi-
zation hand hygiene moments and between different
cadres of staff. In addition, hand hygiene compliance was
influenced by several determinants, some of which varied
by professional group.

The low overall mean hand hygiene compliance of 17%
from our study is in line with findings from previous
studies that reported compliance rates varying from 11
to 26% [9-11]. The recently published study by Teesing
et al. (2021) in Dutch long-term care facilities showed a
similar low average compliance of 13% [7]. Our study also
demonstrated considerable differences in overall hand
hygiene compliance between the various wards, ranging
from 5 to 38%. Although nurses performed slightly bet-
ter overall (24%) than nurse assistants (17%) and trainees
(18%), large variation between wards was shown with,
in some wards, nurse assistants outperforming nurses
or vice versa. These findings are consistent with those in
other studies [9, 12, 17].

Our study showed large differences in compliance for
the different World Health Organization hand hygiene
moments. Liu et al. (2014) also found better hand hygiene
compliance ‘after patient contact’ than ‘before patient
contact’ in long-term care facilities [9]. In contrast to
Liu’s et al. study, which demonstrated a hand hygiene
compliance rate of 33% ‘after body-fluid-exposure risk;
our study showed a compliance rate of only 10%. Sev-
eral hospital studies reported that hand hygiene is most
often performed after tasks perceived as dirty and that
personal protection appeared to be more important for
compliance than patient safety [21-23]. A possible expla-
nation for the anomalous finding in our study might be
the use of gloves. Wearing gloves may lead to an inappro-
priate sense of safety and thus eliminate the urge for per-
forming hand hygiene. The study of Teesing et al. (2021)
also demonstrated that glove use is a main risk factor
for noncompliance with hand hygiene in long-term care
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facilities. Wearing gloves appeared to be a substitute for
hand hygiene, resulting in lower compliance rates com-
pared to not wearing gloves [7]. We therefore recom-
mend dedicated glove-use training for nursing staff in
long-term care facilities. Table 4 summarizes the recom-
mendations of our study.

Within four domains, we found several determinants
(barriers and facilitators) potentially influencing the
performance of hand hygiene. Regarding ‘social context
and leadership, 40% of our respondents felt they were
informed about their hand hygiene performance. Ashraf
et al. (2010) also found that half of their surveyed health-
care professionals in long-term care facilities did not
receive feedback on their hand hygiene performance [16].
However, feedback is a powerful tool in raising aware-
ness and has been demonstrated to be effective in hand
hygiene improvement studies in both hospital and long-
term care settings [11, 20]. Half of the respondents in our
study felt that their manager regularly paid attention to
adhering to the hand hygiene guidelines. Leadership was
also recognized in the study of Hammerschmidt et al.
(2019) as a facilitator; 73% of the nurse assistants and
64% of the nurses considered their manager a role model
[14]. It is noteworthy that managers in their study were
not aware of their key role in facilitating the hand hygiene
process. In our study, nurse assistants were statistically
significantly more likely to report that their manager
regularly paid attention to adhering to the hand hygiene
guidelines and that their manager addressed barriers to
enable hand hygiene as recommended. Therefore, we
recommend that hand hygiene improvement programs
in long-term care facilities include strategies aimed at
enhancing leadership, tailored to the specific needs of the
various professional groups (Table 4).

About one third of all respondents had trouble access-
ing sinks and regularly encountered non-refilled materi-
als such as soap, alcohol-based hand rub and towels. Both
Hammerschmidt et al. (2019) and Ashraf et al. (2010)
reported difficulties in performing hand hygiene due to
a lack of alcohol-based hand rub, soap and towels. It goes
without saying that supplies should always be available
and that clear arrangements must be made for the replen-
ishment of materials. Almost 60% of all respondents
in our study reported staff shortage. Understaffing and
high workload are frequently mentioned barriers in hand
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hygiene studies across all healthcare settings [14, 16, 24].
Unfortunately, staff shortage and high workload are diffi-
cult problems to address. Therefore, innovative strategies
are needed to ensure that hand hygiene is not viewed as
an additional burdensome activity but as an integral part
of patient care. It may help if more staff members carry
a pocket bottle with alcohol-based hand rub. This means
they are not reliant on refilled dispensers, and they are
able to perform hand hygiene at any time and in any
place. In addition to hand hygiene improvement activi-
ties are best incorporated into daily practice and existing
work meetings.

In summary, the results of our study show that inter-
ventions should focus on the presence and availability of
resources and materials. This also applies to the availabil-
ity of sufficient personnel. With the increasing tightness
in the labour market, the latter will be more difficult to
achieve, and creative solutions will be needed.

With regard to individual nursing professional factors,
our results are consistent with previous research [14, 16].
Forgetfulness and fear of skin damage was reported by
more than 34% of our respondents. In addition, 22% said
they would not interrupt a nursing procedure to apply
hand hygiene. Nursing staff in the study of Hammersmidt
et al. (2019) also felt that it is not possible to disinfect
your hands while taking care of a resident. In this case,
nursing staff could be supported by on-the-job training.
Sasahara et al. (2021) successfully trained nursing staff
specifically on when hand hygiene should be practiced
in conjunction with the daily care tasks in long-term
care facilities. Nurses then reflected on their own perfor-
mance and identified for themselves situations in which
hand hygiene is often overlooked [11].

Finally, the remaining domain is risk perception. Two
thirds of all respondents believed that the risk of a resi-
dent acquiring an infection on their ward was not very
high. However, nurse assistants (72%) were more aware
that residents may acquire infections due to a lack of
hand hygiene than nurses (41%). The reason for this dif-
ference in perception is not clear. Nevertheless, low risk
perception is problematic and is also reported in the
study of Hammerschmidt et al. (2019). They assume
that low risk perception is partly driven by the belief
that a long-term care facility should reflect a home-like
environment rather than a health care facility [14]. The

Table 4 Recommendations for a successful hand hygiene improvement program in long-term care facilities

Recommendations to be included in making a successful program to improve hand hygiene in long-term care facilities;

Take care of dedicated glove-use training for nursing staff in long-term care facilities

Include strategies aimed at enhancing leadership, tailored to the specific needs of the various professional groups in long-term care facilities

Explore hand hygiene determinants in long-term care facilities at ward level and within professional groups
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current COVID-19 pandemic has proven otherwise;
long-term care facilities all over the world have been dis-
proportionately affected by massive outbreaks, result-
ing in a dramatic number of deaths [25]. It is crucial to
increase current risk perception and awareness and to
pay continuous attention to these factors in daily practice.
It remains to be seen whether the of professionals’ risk
perception has changed permanently after COVID-19.

Our study has several limitations. The questionnaire
was completed anonymously to increase the response
rate, and therefore we could not directly relate the sur-
vey results to individuals’ hand hygiene compliance.
However, with both the questionnaire respondents and
the observed professionals, we knew which nursing pro-
fessional group they represented. This allowed us to cal-
culate hand hygiene compliance by nursing professional
group and to establish differences in perceived determi-
nants across the different cadres of staff.

Our observations were performed unobtrusively, but
some members of the nursing staff may have been aware
that they were being observed, possibly resulting in
improved hand hygiene. This means that the actual hand
hygiene compliance could be even lower than observed
in this study.

Finally, participation in the survey was voluntary, and
it is possible that mainly respondents with a positive
attitude and sufficient knowledge of hand hygiene com-
pleted the questionnaire. The nurses and nurse assistants
who completed the questionnaire represented, how-
ever, almost all participating wards of all long-term care
facilities. We therefore expect to have obtained a com-
plete picture of the determinants experienced by these
professionals.

Conclusion

In conclusion, overall hand hygiene compliance in long-
term care facilities was low and varied widely for the five
World Health Organization moments, between wards and
between professional groups. In addition, we identified
various determinants of performing hand hygiene. Deter-
minants related to leadership and risk perception were
perceived statistically significantly differently by different
cadres of staff. Hand hygiene improvement programmes in
long-term care facilities should include strategies aimed at
improving leadership and risk perception. Team members
should be supported by on-the-job training and encour-
aged to reflect on their own hand hygiene practices and to
discuss maintenance of hand hygiene focus. In addition,
activities to improve hand hygiene should be incorpo-
rated into daily practice and existing work meetings. Given
potential differences in other countries and settings, we
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recommend exploring hand hygiene determinants in long-
term care facilities at ward level and within professional
groups (Table 4). Barriers and facilitators per ward or pro-
fession or both can be identified with our exploratory ques-
tionnaire, which addresses the domains ‘social context and
leadership, ‘resources; ‘individual healthcare professional
factors’ and ‘risk perception’
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