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Abstract
Background: Hand hygiene is effective in preventing and controlling

healthcare-associated infections (HCAIs); however, its compliance remains low,

and reasons are poorly understood, thus its research and feedback may lead to

successful interventions. This study aimed to explore the observed and self-reported hand hygiene
compliance and associated factors among healthcare workers (HCWs) in the medical/surgical ward of a
county referral hospital.

Methods: Cross-sectional study design was used in this study. Direct observation guided by 5 moments
for hand hygiene concept was carried to describe compliance, and the questionnaire technique informed
by Theoretical Domains Framework (TDF) was employed to investigate self-reported compliance, barriers,
and facilitators of hand hygiene compliance. This study was done at a county referral hospital in Kenya.
The total number of hand hygiene opportunities observed was 347 among 55 HCWs, and 132 HCWs �lled
the questionnaires.

Results: The overall compliance based on direct observation was 23.9%, whereas self-reported
compliance was 80.0%. Hand hygiene was signi�cantly associated with indication (p < 0.001), training (p
= 0.014), social in�uences (p = 0.002) and knowledge (p = 0.044). Barriers identi�ed were environmental
resources, social in�uences, beliefs about consequences, memory, attention, and decision processes.
Facilitators included knowledge and social/professional role, and identity.

Conclusions: Despite the high report rate of hand hygiene compliance, the observed compliance is
unacceptably low. Although knowledge, and social/professional role and identity of the HCWs may
primarily facilitate hand hygiene compliance, barriers associated with non-compliance such as
environmental resources remain signi�cant constraints and should be considered to ensure optimal hand
hygiene compliance and quality of patient care. The results also suggest that HCWs education on hand
hygiene still needs improvements, particularly on the 5 moments for hand hygiene.

Background
Hand hygiene is an effective element of standard precautions in preventing and controlling the spread of
healthcare-associated infections (HCAIs) (1) and remains a priority indicator of the quality of healthcare
(2). A variety of microorganisms that cause HCAI, such as methicillin-resistant Staphylococcus aureus,
Escherichia coli, and Clostridium di�cile (3) are transmitted by healthcare workers (HCWs) through their
hands (4, 5). Evidence suggests that by performing hand hygiene, we break the chain of transmission of
the pathogens between patients and the healthcare environment (6) and can result in a reduction of 15%
to 30% of HCAIs (7). Even though, hand hygiene compliance in low-income countries is as low as 21.1%
due to the varied factors (8).
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Previous studies have informed that self-assessment using questionnaires often indicate exaggerated
�ndings on hand hygiene compliance as compared to direct observation (8, 9). Therefore, WHO (2009)
has recommended direct observation based on the 5 moments for hand hygiene as a gold standard
technique for monitoring hand hygiene practices among HCWs during patient care and remains widely
used and reliable method (10). The 5 moments for hand hygiene states that there are �ve moments when
HCWs should practice hand hygiene during patient care to prevent HCAIs: 1) before touching a patient, 2)
before a clean/aseptic procedure, 3) after exposure to body �uids risk, 4) after touching a patient, and 5)
after touching patient surroundings (11).

Moreover, it has been pointed out that a behavior change theory-informed framework such as the
theoretical domain framework (TDF) can be useful in assessing barriers and facilitators to hand hygiene
compliance among HCWs (12). Whereas insu�cient use of a behavioral theory to understand factors
associated with hand hygiene compliance may lead to a suboptimal design of interventions (13).

In Kenya, there were inadequate observational studies on hand hygiene, and the compliance greatly
varied (2.3-28%) among HCWs (14-16). Most hospitals in resource-limited settings have combined
medical and surgical wards. Still, there have been limited attempts to evaluate hand hygiene behavior in
this department. Therefore, this study aimed to describe the current situation of hand hygiene compliance
among HCWs at a medical/surgical ward based on both direct observation and questionnaire, and
investigate demographic and behavioral factors associated with the hand hygiene compliance.  

Methods
Setting and participants

This study was done at Kapsabet county referral hospital, Kenya. The hospital receives approximately
400 patients daily and has a bed capacity of 200. Between July and September 2019, data were collected
from the medical/surgical ward due to its busyness and cruciality of hand hygiene. Each of the six rooms
in the department had a sink with running water, and no soap dispensers and hand towels were available
during the period of this study. Alcohol-based handrubs were also not accessible at the point of care, but
some HCWs had personal pocket handrubs.  The target group was all HCWs who provided patients' care,
including nurses, patient care assistants (PCA), doctors, and other personnel (laboratory technicians,
pharmacists, physiotherapists, and students).

Sample size

A sample of 200 opportunities for each healthcare unit per observation period is required to meet
statistical signi�cance and is the minimum number recommended by the WHO (17). A total of 55 HCWs
who quali�ed according to the inclusion criteria were engaged and all agreed to participate. Each of them
was observed for four to eight hand hygiene opportunities during patient care and the �nal sample size
was 347 opportunities. Out of 190 HCWs in the ward, 143 who met the established inclusion criteria were



Page 4/16

invited. However, 11 declined to participate, citing being committed to work. Hence the �nal sample size
for the valid questionnaire was 132, and the response rate 92.3%.

Study design

This was a quantitative cross-sectional study consisting of two techniques for data collection including
direct observation of hand hygiene compliance during patient care, followed by a questionnaire survey of
compliance, barriers, and facilitators.

Direct observation

A certi�ed observer was further trained and tested in assessing compliance according to the observation
guidelines before the actual observation through the WHO training �lm (18). The training was necessary
to minimize observer bias. Selection bias was reduced by strati�cation of the participants and by random
allocation of times of the day to make observations. Evidence suggests that the Hawthorne effect during
hand hygiene observation is more evident in healthcare settings with high compliance and minor in low
compliance settings. The reason being when HCW does not know when to perform hand hygiene, even in
the presence of an observer, its effect on compliance is minor (19). A minimal Hawthorne effect was
therefore expected due to low compliance in the setting. Chen et al. (2015) maintain that the Hawthorne
effect may increase as soon as the observer starts observation but decreases as time contact between
observer and HCWs increases as the HCWs become comfortable with the observer (20).

Data were collected data using a validated WHO observation form (2). All the HCWs in the
medical/surgical ward were informed about the study and invited to participate one week before
observation. However, the timing of when they would be observed was not disclosed. Overt observations
were used in this study for the reason that it would have been challenging to accomplish covert
observation in such a small setting. Hand hygiene compliance was assessed on the selected HCWs at the
point of patient care. After �lling the form header, each observed opportunity and the related hand
hygiene actions were recorded.

During the observation session, the observer did not interfere with the observed HCW. One observation
session ended after around 20 minutes. More than one session was required to achieve the targeted
number of opportunities. These additional sessions were undertaken at an alternative time and date. If
the observer was unsure whether the observed HCW did hand hygiene, then such a moment was not be
recorded. Glove usage was only recorded when an opportunity occurs, and an HCW under observation
missed hand hygiene. The observation was only performed during the day for logical reasons.

Questionnaire

A questionnaire informed by TDF was used in this study. The central concept of the questionnaire aimed
to evaluate HCW’s knowledge, social/professional role and identity, beliefs about hand hygiene
consequences, hand hygiene resources, social in�uences and memory, attention, and decision processes
as the potential behavior change domains that determine compliance. Responses were evaluated using a
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5‐point Likert scale indicating strongly disagree, disagree, neither disagree/agree, agree, and strongly
agree. The questionnaire was piloted with 15 HCWs working in the hospital to assess comprehensibility,
practicability, and acceptability. Proper adjustments were made, including simpli�cation of language and
elimination of structured questions as recommended by the piloted HCWs.

HCWs from different professional categories in the medical/surgical ward were identi�ed and informed
about the purpose and the expected duration of the survey (less than 15 minutes). Upon acceptance and
giving consent, a questionnaire was issued for �lling. A 1.43 US Dollar gift was given to each respondent
in appreciation of their time. The reliability of the survey was determined by Cronbach's alpha to be 0.7.

Data analysis

Data were analyzed using SPSS (IBM Corp. Released 2015. IBM SPSS Statistics for Windows, Version
23.0. Armonk, NY: IBM Corp.) at a 95% signi�cance level. Observed compliance was determined as the
percentage of the number of times hand hygiene was performed over the total number of opportunities.
Chi-square Pearson’s test was used to investigate the difference in the observed compliance rate across
indications and demographics.

Questionnaire data were tested for normality before further analysis by the Shapiro-Wilk test which
showed that the rates of hand hygiene compliance were not normally distributed (p < 0.001). In the same
way as previous studies, the cut-off points of 60% and 80% grouped the cumulative scores of the six
behavior change domains into low (< 60%), moderate (60-80%) and high (≥ 80%) (21, 22). The low and
moderate levels identi�ed barriers while high levels of the domains de�ned facilitators. The Kruskal-
Wallis test was used to compare the mean score of self-reported compliance among the categories of
HCWs’ demographics and the domains.

Results
General Information of the Participants

The majority of HCWs observed were females (60.0%), nurses (45.5%), having a diploma (40.0%), and
had worked for below 5 years (41.8%). Furthermore, over 50% (132/190) of HCWs providing direct
healthcare in the department answered the questionnaire where the majority were also females (61.4%)
and had a diploma (56.1%). Those who had worked for �ve years and below were also the majority in the
questionnaire group (65.2%) and had attended hand hygiene training at most once a year (65.4%) –
Table 1. 

Table 1. Descriptive statistics for demographic variables of the participants 
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Item

 

Characteristics Observation (N = 55)

Frequency n (%)

Questionnaire (N = 132)

Frequency n (%)

Age

 

< 25 years

26-35 years

36-45 years

> 45 years

14 (25.5)

17 (30.9)

12 (21.8)

12 (21.8)

40 (30.3)

41 (31.1)

23 (17.4)

28 (21.2)

Gender

 

Male

Female

22 (40.0)

33 (60.0)

51 (38.6)

81 (61.4)

Education

 

Certificate

Diploma

Degree

Masters

10 (18.2)

22 (40.0)

15 (27.3)

8 (14.5)

12 (9.1)

74 (56.1)

38 (28.8)

8 (6.1)

Profession

 

PCA

Nurse

Physician

Others

10 (18.2)

25 (45.5)

14 (25.5)

6 (10.9)

10 (7.6)

37 (28.0)

36 (27.3)

49 (37.1)

Working years < 5 years

6-10 years

> 10 years

23 (41.8)

20 (36.4)

12 (21.8)

86 (65.2)

24 (18.2)

22 (16.7)

Training/yr.

 

0-1 Times/years

2-3 Times/years

> 4 Times/years

- 85 (65.4)

22 (16.9)

23 (17.7)

Abbreviation: PCA, patient care assistants

Hand hygiene compliance by direct observation

Three hundred and forty-seven opportunities were observed during patient care and the overall
compliance was 23.9%. Handwashing was more common (73.5%) than handrub (26.5%) and HCWs,
following non-compliance, were more likely to use gloves (52.7%) than not. The compliance exceeded
30% after body �uid exposure and after touching a patient and was the lowest after touching patient
surroundings (6.0%). Pearson-Chi square test indicated that compliance was signi�cantly higher after
than before patient contact and lowest after touching patient environment (p < 0.001). There was no
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signi�cant difference in compliance across demographics of HCWs such as working years, age, gender,
education, and profession (p > 0.05) (Table 2).

Table 2. Observed compliance by indication and demographics

Factors Total opportunities

(N = 347)

HH performed

(n = 83)

Compliance (%)

(23.92)

P-value

Indication       < 0.001

   Before touching a patient 62 11 17.7  

   Before aseptic procedure 80 16 20.0  

   After body fluid exposure 71 23 32.4  

   After touching a patient 67  29 43.3  

   After touching surrounding

Demographic

67 4 6.0  

Working years:       0.525

   < 5  154 38 24.7  

   6-10  115 30 26.1  

   > 11  78 15 19.2  

Age (years):       0.774

   < 25 82 20 24.4  

   26-35 104 25 24.0  

   36-45 77 21 27.3  

> 46 84 17 20.2  

Gender:       0.668

   Male 145 33 22.8  

   Female 202 50 24.8  

Education:       0.646

   Certificate 62 16 25.8  

   Diploma 141 30 21.3  

   Degree 97 27 27.8  

   Masters 47 10 21.3  

Profession:       0.566

   PCA 58 13 22.4  

   Nurses 159 41 25.8  

   Physicians 91 23 25.3  

   Others 39 6 15.4  

Abbreviation: HH hand hygiene, PCA patient care assistants, P = Chi-Square

Self-reported hand hygiene compliance
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When HCWs were asked how often they thought they perform hand hygiene when required during patient
care, they reported median compliance of 80.0%. Kruskal-Wallis test indicated HCWs who attended hand
hygiene training 2-3 times a year, had statistically signi�cantly higher compliance than those who
attended 0-1 time (p = 0.047). The compliance was however not signi�cantly different across categories
of age (p = 0.846), gender (p = 0.235), education (p = 0.539), profession (p = 0.769), and working years (p
= 0.571). Data indicated that 85.3% of the HCWs who had an advanced level of hand hygiene knowledge
reported signi�cantly better compliance (78.72%) as compared to those with moderate knowledge (p =
0.038). Similarly, more than 75% of the HCWs believed to have a high social/professional role and
identity which facilitated compliance; however, compliance was not signi�cantly associated with this
domain (p = 0.925). On the other hand, the majority believed they had low (54.6%) and moderate (43.1%)
social in�uences, while 2.3% reported high social in�uences, therefore this domain was considered a
barrier to hand hygiene compliance. Those who had a higher level of social in�uence had signi�cantly
higher compliance (p = 0.002). 2.3% of the HCWs felt they had a high level of memory, attention, and
decision processes, considering this factor to hinder compliance to hand hygiene. However, there was no
signi�cant relationship between compliance and memory, attention, and decision processes (p = 0.725).
A small proportion of the HCWs (2.3%) reported a high level of environmental context, resources, and
time, this domain was therefore considered a barrier to compliance but the Kruskal-Wallis test indicated
no signi�cant association between compliance and this factor (p = 0.160). The beliefs about the
consequences of performing hand hygiene were considered by the majority (62.6%) to be intermediate,
this factor was therefore classi�ed as a barrier to compliance. There was no signi�cant difference in
compliance across the levels of beliefs about consequences (p = 0.156) (Table 3).

Table 3. Self-reported hand hygiene compliance by demographics and behavior change domains
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Characteristic

(N = 132)

Frequency n

(%)

Mean HH

Compliance

%

P-

value

Post-Hoc Test

 

Demographic

Age

 

 

< 25

26-35

36-45

> 46

 

40 (30.3)

41 (31.1)

23 (17.4)

28 (21.2)

 

77.2

77.9

80.1

74.3

 

0.846

 

NA

Gender

 

Male

Female

51 (38.6)

81 (61.4)

75.0

78.7

0.235 NA

Education

 

Certificate

Diploma

Degree

Masters

12 (9.1)

74 (56.1)

38 (28.8)

8 (6.1)

74.6

78.9

76.5

70.6

0.539 NA

Profession

 

PCA

Nurse

Physician

Others

10 (7.6)

37 (28.0)

36 (27.3)

49 (37.1)

81.0

75.5

78.4

77.1

0.769 NA

Working years

 

 

Training/year

 

 

Behaviour Domain

< 5 years

6-10 years

> 11 years

0-1 Times/yr.

2-3 Times/yr.

> 4 Times/yr.

86 (65.2)

24 (18.2)

22 (16.7)

85 (64.4)

22 (16.7)

23 (17.4)

77.6

79.5

73.7

74.4

83.2

83.0

0.571

 

 

0.014

 

NA

 

 

0-1 vs 2-3

p = 0.047

Social Influence Low 71 (54.6) 72.83 0.002 Low vs Moderate, p =

0.005

  Moderate 56 (43.1) 81.82    

  High 3 (2.3) 89.67    

Memory, attention, Low 63 (48.8) 78.73 0.725 NA

& decision

processes

Moderate 63 (48.8) 76.63    

  High 3 (2.3) 79.67    

Environmental  Low 73 (56.2) 76.14 0.160 NA

resources & time Moderate 54 (41.5) 78.04    

  High 3 (2.3) 91.67    

Knowledge Low 2 (1.6) 75.00 0.044 Moderate vs High, p =

0.038

  Moderate 17 (13.2) 64.88    
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  High 110 (85.3) 78.72    

Social/professional  Low 2 (1.5) 75.00 0.925 NA

role and identity Moderate 30 (23.1) 74.27    

  High 98 (75.4) 77.90    

Beliefs about

consequences

Low

Moderate

High

19 (15.4)

77 (62.6)

27 (22.0)

69.21

77.09

82.33

0.156 NA

Abbreviation: HH hand hygiene, P = Kruskal-Wallis, NA not applicable

Discussion
Our results indicated that self-reported compliance (80.0%) was much higher compared to compliance by
observation (23.92%). Similarly, Handiyani et al. (2019) studied hand hygiene among nurses in Indonesia
and reported higher compliance in the questionnaire (51.2%) compared to direct observation (20.4%) (23).
Several other studies have indicated over-reporting when the questionnaire technique is used. According
to Nematian et al. (2017) in Iran, overall compliance by observation was low (39.6%), whereas self-
reported compliance was more than 75% (24). Additionally, Oliveira et al. (2017) from Brazil compared
compliance in ICU obtained through direct observation and self-reports among HCWs. They found
observed compliance of 19.0% of 1,935 hand hygiene opportunities, whereas self-reported compliance
was 87.9% (25). Therefore, over-reporting of hand hygiene compliance remains a major concern globally
that should be addressed as a key step towards improving hand hygiene compliance.

Similar to other studies, HCWs complied with hand hygiene better after than before patient contact (26-
28). Researches indicate HCWs tend to be more concerned about protecting themselves than patients
from possible microbial infection (29, 30). Nevertheless, HCWs often poorly practice hand hygiene after
touching patient surroundings due to the lack of awareness with the guidelines that address the
indications (5, 31). This suggests that some HCWs believe performing hand hygiene after touching
patient surroundings is less critical.

HCWs considered social in�uences such as social support by coworkers, administrators, leaders, role
models, patients, and organization culture as a barrier to compliance. Similarly, studies in Vietnam and
England found that lack of patient involvement was a possible factor contributing to poor compliance
among HCWs (32, 33). However, Smith et al. (2019) in Canada and Sendall et al. (2019) in Australia
inform that the presence of role models signi�cantly led to the improvement of compliance among HCWs
(12, 34). We, therefore, recommend promoting role modeling, leadership, and patient involvement in hand
hygiene in healthcare settings.

More than 85% of the HCWs claimed to have a high level of hand hygiene knowledge, and this could be
the primary facilitator of hand hygiene. Similarly, McAteer et al. (2014) from England qualitatively used
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psychological theory to investigate barriers and facilitators for the implementation of hand hygiene. They
reported that HCWs had high levels of hand hygiene knowledge, therefore, facilitating compliance (33).
Additionally, Le et al. (2019) in Vietnam reported comparable results that HCWs had good knowledge of
hand hygiene guidelines (32). However, our �nding was inconsistent with Shehu et al. (2019) in Nigeria,
who reported that only 16% of HCWs had good knowledge of hand hygiene, due to inadequate training
(35).  The majority of the HCWs perceived memory, attention, and decision processes hindered hand
hygiene compliance. This domain involves the ability to think, forget, and presence of reminders such as
posters and signs for hand hygiene, how much attention paid for hand hygiene, and decisions on whether
to comply. Additionally, Pedersen et al. (2017) in the USA found that forgetfulness was the primary barrier
to compliance in endoscopy procedure rooms (36). In contrast to this, White et al. (2015)  and Seo et al.
(2019) reported that verbal and visual reminders facilitate compliance (37, 38). Nevertheless, a
systematic review across different countries noted that the presence of reminders might slightly improve
compliance (39).

A signi�cant proportion of HCWs felt there were inadequate hand hygiene resources such as handrubs
and water supply, therefore considered this domain a barrier to compliance. Our �ndings were
inconsistent with results by White et al. (2015) from Australia in their qualitative study through focus
group discussions that found the availability of sinks and detergents was the leading facilitator to
compliance (37). Nevertheless, our results support a review study to identify barriers to compliance that
reported heavy workload and inadequate hand hygiene resources as the common barriers in developing
countries (8). A study in Nigeria (2017) found that an insu�cient supply of water and handrubs was the
major contributing factor to poor compliance (40). These �ndings support the report by the WHO (2019)
on the global status of water, sanitation, and hygiene (WASH) services in healthcare facilities that there is
a need to recognize its importance in preventing infections and saving lives (41). Our �ndings advocate
for the need to improve the supply of the facilities as the top priority to facilitate compliance.

Still, the majority of the HCWs had inferior beliefs about hand hygiene outcomes to self, coworkers,
family, patients, or community such as protection from spreading diseases, and skin allergic reactions to
handrubs. A similar study by Le et al. (2019) in Vietnam reported allergic reactions to handrubs as a
barrier to compliance (32). Our �ndings were however in contrary to a study by Boscart et al. (2012) from
Canada who explored nurses’ perceived barriers and enablers to compliance and found that belief about
consequences was the major hand hygiene facilitator (42). Additionally, dealing with patients, especially
those with high infection risks, have been suggested to encourage compliance in care settings (37).

Social/professional role and identity were reported by the majority of the HCWs to facilitate hand hygiene
compliance. This domain was also reported by Smith et al. (2019) from Canada and McAteer et al.
(2014) from England as a facilitator to hand hygiene (33, 43). We, therefore, believe that HCWs in low
resource settings similar to those in developed countries may have a substantial social/professional role
and identity, which encourages compliance.
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We did not �nd other HCWs characteristics such as gender, age, profession, and education to be
signi�cantly associated with hand hygiene compliance. Similarly, Bedoya et. al (2017) in Kenya reported
a weak association between compliance and HCWs characteristics (14). The �ndings may reveal that in
settings with inadequate facilities, insu�cient hand hygiene training, poor social in�uences, the
demographics of HCWs may not be signi�cant factors of compliance because even with good knowledge
and attitude, the setting may not be supportive for everyone.    

This study had some limitations. The samples involved in the observation and questionnaire were
regarded as independent since pairing was not possible, therefore comparing the two sets of
compliances may not be accurate. Moreover, some data emanated from self-reported questionnaires
attracting possible reporting bias. Still, the Hawthorne effect could have affected the �ndings, given that
we made the observations overtly, some HCWs may have performed hand hygiene better having known
they were being observed. This study was done in one department which may limit the generalizability of
its �ndings to other units. Despite these limitations, our study presents hand hygiene behaviors across
different professionals in a multifaceted way with a standardized observation approach and behavior
change questionnaire survey to allow a clear understanding of the hand hygiene culture.

Conclusions
Depending only on the HCWs’ self-reports on hand hygiene is not reliable and may negatively in�uence
hand hygiene intervention. The barriers such as inadequate social in�uences, memory, attention, and
decision processes, beliefs about consequences, environmental context, and resources should be
considered when designing intervention strategies. Even though the majority of the HCWs claimed they
were knowledgeable on hand hygiene, regular training is necessary to enhance hand hygiene compliance.
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