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Abstract 

Background:  Knowledge of infection prevention and control (IPC) procedures among healthcare workers (HCWs) 
is crucial for effective IPC. Compliance with IPC measures has critical implications for HCWs safety, patient protection 
and the care environment.

Aims:  To discuss the body of available literature regarding HCWs’ knowledge of IPC and highlight potential factors 
that may influence compliance to IPC precautions.

Design:  A systematic review. A protocol was developed based on the Preferred Reporting Items for Systematic 
reviews and Meta-Analysis [PRISMA] statement.

Data sources:  Electronic databases (PubMed, CINAHL, Embase, Proquest, Wiley online library, Medline, and Nature) 
were searched from 1 January 2006 to 31 January 2021 in the English language using the following keywords alone 
or in combination: knowledge, awareness, healthcare workers, infection, compliance, comply, control, prevention, factors. 
3417 papers were identified and 30 papers were included in the review.

Results:  Overall, the level of HCW knowledge of IPC appears to be adequate, good, and/or high concerning stand‑
ard precautions, hand hygiene, and care pertaining to urinary catheters. Acceptable levels of knowledge were 
also detected in regards to IPC measures for specific diseases including TB, MRSA, MERS-CoV, COVID-19 and Ebola. 
However, gaps were identified in several HCWs’ knowledge concerning occupational vaccinations, the modes of 
transmission of infectious diseases, and the risk of infection from needle stick and sharps injuries. Several factors for 
noncompliance surrounding IPC guidelines are discussed, as are recommendations for improving adherence to those 
guidelines.

Conclusion:  Embracing a multifaceted approach towards improving IPC-intervention strategies is highly suggested. 
The goal being to improve compliance among HCWs with IPC measures is necessary.

Keywords:  Awareness, Adherence, Compliance, Control, Factors, Healthcare, Infection, Knowledge, Prevention, 
Workers
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Introduction
Healthcare-associated infections (HAIs) are a major 
problem for patients’ and healthcare workers’ (HCWs’) 
safety and their prevention must be a top priority for 
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healthcare systems and organizations [1–4]. HAIs prev-
alence ranges from 5 to 15% of hospitalized patients 
and can affect 9–37% of those admitted to intensive 
care units (ICUs) [5]. At any one time in the United 
States (US), 1 out of every 25 hospitalized patients are 
affected by a HAI [6].

HAIs can result in low quality of life, or even reduce 
life expectancy of the infected person, as well as incur 
considerable costs in the long run [4, 7–9]. For exam-
ple, the risk of HAIs following a needle-stick injury 
with needle from an infected source patient was 0.3% 
for HIV, 3% for hepatitis C and 6–30% for hepatitis B 
[10]. A total of 3 million out of 35 million HCWs world-
wide experienced percutaneous exposure to blood-
borne pathogens (BBPs) each year; 2 million of those 
were to HBV; 0.9 million to HCV; and 0.17 million to 
HIV [11]. The annual economic impact of HAIs in the 
US alone was approximately US$ 6.5 billion [9]. HAIs 
have also been reported to contribute to serious mental 
health disorders, including anxiety, depression, adjust-
ment disorder, panic attacks, and post-traumatic stress 
disorder [12, 13]. Figure  1 illustrates patient’s worri-
ment about HCW’s noncompliance with the IPC. The 
size and scope of the HAIs burden worldwide appears 
to be very important and quite underestimated. Meth-
ods to assess the size and nature of the problem exist, 
however, these tools need to be simplified and adapted 
so as to be affordable in settings where resources and 
data sources are limited. Similarly, preventive measures 
are often simple to implement, such as hand hygiene. 
IPC must reach a higher position among the first pri-
orities in national health programmes, especially in 
resource constrained countries [5].

Luckily, as many as 55–70% of HAIs may be prevent-
able [4]. To prevent HAIs, measures such as standard 
precautions (including hand hygiene, use of gloves, 
gowns, eye protection, use of cough etiquette, and safe 
disposal of sharp instruments) and isolation precau-
tions used to interrupt the risk of transmission of path-
ogens (contact, droplet, and airborne precautions) are 
recommended and implemented widely [14]. Preven-
tion of specific infections, prophylaxis after exposure 
to BBPs and immunizations for HCWs are another IPC 
measures followed to reduce the rate of HAIs [14].

Knowledge of HCWs is fundamental for effective IPC 
[5, 11, 15]. Lack of knowledge of guidelines for IPC—
combined with an unawareness of preventive indica-
tions during daily patient care and the potential risks 
of transmission of microorganisms to patients—con-
stitute barriers to IPC compliance [16–18]. Lack of 
knowledge about the appropriateness, efficacy and use 
of IPC measures determine poor compliance [19–22]. 
To overcome these barriers, education and training are 
the cornerstones of improvement in IPC practices [23, 
24]. HCWs should be aware of the fact that knowledge 
is power. However, lack of knowledge of IPC measures 
has been repeatedly shown after education and train-
ing [24, 25]. HCWs’ awareness should include issues 
related to hand hygiene, wearing personal protective 
equipment (PPE), immunization for prevention of com-
municable diseases, modes of infection transmission, 
assessment of patients for infection, medical instru-
ment decontamination, healthcare waste handling, and 
needle stick and sharp safety policy. Even more impor-
tantly, HCWs should be compliant to these IPC precau-
tions, methods and strategies to ensure HAIs reduction 
in the healthcare settings [20].

Compliance with IPC practices, including hand hygiene 
and use of PPE, has been found to vary widely among 
HCWs [20, 26, 27] and is likely influenced by one’s knowl-
edge about infection risk and behaviours [16, 18, 27–32]. 
However, good knowledge does not necessarily predict 
good IPC practice [8, 33, 34]. For example, HCWs have 
been found to demonstrate poor compliance with hand 
hygiene practices despite well-established guidelines for 
the prevention of HAIs [35, 36].

More confounding variables of good IPC practice other 
than knowledge or experience exist.

Given the potential negative impacts on patients and 
HCWs by HAIs, clinical and national economic and psy-
chological burden as mentioned, it is important to dis-
cuss literature on HCWs’ knowledge of IPC to prevent 
such harmful exposures. Moreover, this paper will also 
focus on reviewing potential factors influencing compli-
ance of HCWs with the IPC measures so that some sug-
gestions can be made to improve the quality and safety 

Fig. 1  A caricature depicts patient’s intense feeling of fear about a 
HCW being not compliant with IPC during the consultation process
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of health service delivery and the health outcomes of the 
people who access those services.

Methods
Design
This systematic review was conducted with reference to 
the basics of Cochrane Handbook for Systematic Reviews 
of Interventions [37], described as stated by the Preferred 
Reporting Items for Systematic reviews and Meta-Analy-
sis [PRISMA] statement [38]. A systematic review proto-
col was developed based on PRISMA-P and the PRISMA 
statement. Published articles in English from 1 Janu-
ary 2006, to 31 January 2021, were retrieved for review 
from 7 electronic databases (PubMed, CINAHL, Embase, 
Proquest, Wiley online library, Medline, and Nature). 
Search terms included knowledge, awareness, healthcare 
workers, infection, control, comply, compliance, preven-
tion and factors. Relevant papers were identified by three 
independent readers using predefined exclusion criteria, 
firstly on the basis of abstracts, secondly by assessing full-
text papers. The title and abstract of each retrieved arti-
cle were read, and the article was retained if it discussed 
HCW’s knowledge of IPC or highlighted likely factors 
influencing compliance to the IPC precautions.

Inclusion–exclusion criteria
Articles were eligible for inclusion in this review when 
they met all of these criteria: (1) reported on HCWs’ 
knowledge and/or compliance of IPC; (2) used a quanti-
tative, qualitative or combined method; and (3) published 
between January 2006 and January 2021 in English. Arti-
cles were excluded if they met one of the following crite-
ria: (1) editorials, commentaries, news analyses, reviews 
and systematic reviews or meta-analyses; (2) small sam-
ple size (studies with respondents of ≤ 100); or (3) under-
taken repeated methods (similar outcome measures, 
design, survey questionnaire tools and/or respondents 
of the study). Studies involving the following group of 
HCWs were included in the review: physicians, nurses, 
nurse assistants, pharmacists and pharmacy technicians, 
midwives, laboratory specialists and technicians, labo-
ratory technologists, radiographers, community health 
workers, health officers, hospital orderlies, and other 
healthcare professionals.

Topics of interest for the outcomes’ measures were: 
standard or universal precautions (hand hygiene; wear-
ing PPE, glove use, mask use, and protective eyewear 
use; sharps safety; safe injection practices; and sterile 
instruments and devices). Comparable outcomes on 
respiratory hygiene IPC measures designed to limit the 
transmission of respiratory pathogens spread by drop-
let or airborne routes [tuberculosis (TB), methicillin-
resistant staphylococcus aureus (MRSA), Middle East 

Respiratory Syndrome (MERS-CoV), coronavirus dis-
ease 2019 (COVID-19) and Ebola] were included. Find-
ings on HCWs knowledge of IPC measures necessary to 
stop HAIs like occupational vaccinations (HBV, varicella, 
influenza and COVID-19); and infections transmitted 
through needle stick and sharp injuries (NSSIs), aware-
ness of national injection safety policy, and healthcare 
waste handling, care to prevent urinary catheters- and 
central venous catheters (CVCs)-related infections were 
also considered. Both observed and self-report measures 
of these outcomes were examined.

Data extraction
Three researchers (S.A., A.A. and A.R.) independently 
screened titles and abstracts of the retrieved studies for 
eligibility. The full text was then reviewed to confirm an 
eligibility criteria match. Disagreements between the 
three reviewers after full text screening were reconciled 
via consensus by fourth, fifth and sixth reviewers (Z.A., 
G.A. and J.A.). Data were extracted from the relevant 
research studies using key headings which are noted in 
Tables 1 and 2, simplifying analysis and review of the lit-
erature. Articles were categorized as a survey report, an 
observational study, or a semi-structured interview study. 
The following data were extracted from retrieved studies: 
authors, publication year, study location and aim, set-
ting, sample size, methodology and assessment of study 
risk of bias, and outcome. Appropriate quality appraisal 
guides and checklists were used to evaluate the quality of 
the survey and observational studies and the semi-struc-
tured interviews studies [39, 40] involved in this review. 
Three investigators (S.A., A.A., and Z.A.) separately 
evaluated the possibility of bias using these tools. Qual-
ity assessment items were based on research problems, 
research design, study sample, data collection, results, 
and limitations.

Data analysis
Preliminary screening of eligible studies revealed large 
considerable heterogeneity in terms of participants, set-
ting, sample size, response rates and outcome measures. 
Primary analysis of studies was, therefore, limited to 
qualitative synthesis, allowing a detailed analysis of the 
data to be performed.

Results
A total of 3417 publications were retrieved; of which 
30 were eligible for final analysis. The PRISMA chart 
for the studies included is displayed in Fig.  2. Research 
methodologies were predominantly self-report ques-
tionnaires (n = 26), some of which were cross-sectional 
surveys using a questionnaire (n = 14) and observa-
tion techniques (n = 2). Other methodologies were 
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semi-structured interview studies (n = 5) targeted at indi-
vidual and institutional levels. The sampling method in 
most studies was convenience sampling (n = 22). Thirty 
studies conducted on 16,081 HCWs entered the final 
stage. The majority of the studies were conducted in high-
income countries [n = 16; (United States = 4, England = 3, 
Italy = 2, France = 2, Saudi Arabia = 1, Poland = 1, 
China = 1, and European countries = 1)]; while others 
originated from lower-middle-income countries [n = 6; 
(Nigeria = 3, Vietnam = 1, India = 1, and Nepal = 1)], and 
low-income countries [n = 8; (Ethiopia = 6, Guinea = 1, 
and Democratic Republic of Congo = 1)]. Samples ranged 
from 102 HCWs to multiple sites. Most of the sampled 
studies were from hospital settings (28 studies), at least 9 
of which focused on acute hospital settings. The major-
ity of studies were undertaken in intensive or critical care 

units, outpatient departments, emergency departments, 
primary health care centres, maternity units or paediatric 
or neonatal hospitals, with others taking place in long-
term care facilities, medicine and surgery, cardiac, renal, 
dental, urology, and psychiatry.

All studies had a high level of quality (low bias), and 
except for 3 studies [30, 41, 42], all others used non-
standardized questionnaire survey instruments. Most of 
the studies included nurses (29 studies) or doctors (23 
studies). Other types of HCWs included in the studies 
were allied healthcare workers such as pharmacists and 
pharmacy technicians, dentists, midwives, laboratory 
specialists and technicians, laboratory technologists, 
radiographers, community health workers, and health 
officers; ancillary staff with responsibility for patient 
care, such as porters and domestic workers. The sampled 
studies focused on HCWs’ knowledge and compliance 
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of standard or universal precautions [13], awareness of 
IPC national and international guidelines or recommen-
dations [5], NSSIs precautions [2], and urinary cath-
eters- and CVCs-related infections [2], healthcare waste 
handling [1]; and views and experiences with regards to 
IPC for TB (3 studies), influenza [3], COVID-19 [2], HBV 
[2], H1N1 [1], MERS [1] MRSA [1], Ebola [1] or vari-
cella [1]. Summary of the characteristics of the included 
studies that have assessed the knowledge of IPC among 
HCWs (n = 26) and highlighted potential factors influ-
encing compliance to the IPC precautions (n = 22) is 
available in Tables 1 and 2, respectively. Additional find-
ings of descriptive and professional guidelines are noted 
throughout the text.

Knowledge of IPC among HCWs
Twenty-six out of 30 of the included studies exam-
ined knowledge level. In most studies, the HCWs IPC 
knowledge was measured by question items in which 
responses were answered in a point Likert scale or yes 
and no options. The level of knowledge in different stud-
ies had been mainly categorized as aware, adequate, high, 
knowledgeable, good and fair. We mentioned the most 
common level of knowledge in each study. Out of the 26 
studies, level of knowledge was characterised as: “aware” 
(range: 77.9–94.7%, n = 5 studies), “adequate” (range: 
70.8–84.7%, n = 2 studies), “high” (range: 80.2–84%, n = 3 
studies), and “knowledgeable” (range: 53.7–76%, n = 2 
studies); respectively. Four studies also reported level of 
knowledge as excellent (≥ 90%, n = 1), good (74.4–99%, 
n = 2), and fair (60%, n = 1). In the group of 3 studies, the 
most common level of knowledge was characterized as 
low (range: 25–34%) or poor (50%) (Table 1).

Findings regarding knowledge of IPC measures were 
mixed. On the one hand, the level of HCWs knowledge 
on IPC was adequate, good, excellent and/or high in rela-
tion to standard precautions (use of gloves, mask, gowns 
and protective eye wear), hand hygiene, IPC measures for 
TB, MRSA, MERS-CoV, COVID-19 and Ebola, and care 
pertaining to urinary catheters [8, 27, 29, 34, 43–50]. On 
the other hand, although awareness of children’s hospi-
tal HCWs toward mandatory influenza vaccination was 
high, knowledge of HCWs about the occupational vac-
cinations, namely, HBV, varicella and influenza was low 
[51–53].

Analyses of the reviewed studies indicated specific 
variation in the knowledge of IPC from one country to 
another. For instance, in comparison with the high mean 
knowledge of HCWs in Italy and Nepal on main meth-
ods of transmission for microorganisms, only half of the 
HCWs in an Indian study understood disease transmis-
sion through NSSIs and less than one-third of Italian 
HCWs knew that they could transmit these infections to 

a patient [3, 29, 44]. Low level of knowledge on modes of 
transmission among HCWs was also evident in another 
Italian and a Nigerian study [8, 16]. In a 22-European 
country survey, the mean score of the nurses’ knowl-
edge on the CDC guidelines for preventing CVCs-related 
infections was low [41]. A British study demonstrated 
that HCWs never had the correct understanding about 
the level of isolation required for MRSA patients [27]; 
and an American study shown nurses and their aides 
were less aware of research-proven recommendations 
for urinary catheter patients [50]. Two Ethiopian stud-
ies found low percentage of HCWs were knowledgeable 
towards IPC [19]; and only few HCWs knew that respira-
tors can provide protection from inhaling TB pathogen 
and the use of ventilator can minizine risk of TB infection 
[48]. Furthermore, two Nigerian studies shown HCWs 
had poor awareness of the risks of infection following 
exposure to BBDs and injection safety; and HCWs were 
unable to recognize vaccination, post exposure prophy-
laxis, surveillance for emerging diseases, and the national 
injection safety policy and policy on sharps disposal [8, 
34].

Sources of information for HCWs on knowledge of IPC 
included public media [16, 42, 46]; healthcare providers 
(IPC practitioners, hospital epidemiologists and nurses) 
[16, 46, 47]; internet and intranet [16, 42, 46, 47]; medical 
journals [3, 43, 46]; Ministry of Health’s websites, memos 
and helplines [42, 43]; hospital’s newspapers [46, 47]; IPC 
committee [47]; posters [47]; educational courses [3]; 
and hospital training [46]. HCWs reported learning from 
didactic formal [in-services, lectures, and nursing school 
and nurse aides’ courses] and informal [prior experi-
ence, nurse supervisors, co-workers, and facility policies] 
methods; and some HCWs gained their knowledge both 
informally and formally [27].

Several associations were found between HCWs’ 
knowledge and other variables (such as experience, 
training, working abroad, availability of IPC guidelines, 
participation in an IPC committee, and receiving infor-
mation through scientific journals) [3, 16–18, 34, 41, 48, 
54]. HCWs who taking IPC training and education [17, 
18, 34, 48, 54], having long work experience [17, 18, 41, 
54], had IPC guidelines [17, 18], received information 
through medical journals [3, 16] and participated in an 
IPC committee [18] were more likely to be knowledge-
able on IPC. HCWs with an educational level of bachelor, 
master or above had more knowledge on IPC than HCWs 
holding diplomas [54]. Being a doctor or a nurse, rather 
than a nurse assistant, midwife, laboratory technologist 
or scientist, pharmacist, community health worker, house 
officer, and other type of HCWs was consistently associ-
ated with more knowledge of injection safety, infection 
preventive measures, CDC hand hygiene guidelines, and 
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influenza vaccine recommendations [3, 8, 30, 31, 34, 42, 
47, 51].

Factors influencing compliance of HCWs with IPC
Most studies assessed compliance with IPC by means of 
self-reporting, using self-developed questionnaires and 
few studies measured compliance using direct observa-
tion by a trained observer (Table 2). Several factors that 
may affect HCWs’ compliance and noncompliance with 
the IPC measures were reported in many research stud-
ies [3, 8, 17, 19, 21, 26, 30, 34, 47, 49, 53, 55, 56]. Three of 
the major factors prompting HCWs to comply with the 
IPC measures were knowledge, education and training, 
and experience [8, 17–19, 26, 30, 34, 47, 49]. For instance, 
more awareness of the IPC benefits and procedures and 
the perception of risk associated with not following IPC 
recommendations motivated HCWs to be more com-
pliant [3, 8, 47]. HCWs who reported receiving enough 
training and education on IPC were much more compli-
ant [17–19, 26, 34, 49]. Also, HCWs who cared longer 
for patients with a history of infective diseases or par-
ticipated in IPC committees were more adherent to IPC 
practices [26, 34, 42, 47]. Being a doctor rather than a 
nurse was associated with lower compliance with hand 
hygiene guidelines, PPE use and IPC practices [21, 26]. 
Compliance was the lowest in ICUs compared with non-
ICU wards or surgical wards [17, 26], and higher when 
HCWs were working at public, secondary and tertiary 
healthcare facilities [26, 53] and during performing pro-
cedures that carried more exposure to blood products 
and body fluid or when HCWs were fearful of acquir-
ing BBDs [26, 53]. Compliance of HCWs with IPC in the 
urban hospitals was better than in the rural ones [31, 53]. 
Other factors identified for good adherence to IPC prac-
tices were older age, positive attitude and non-Hispanic 
black race [21].

Predictors of HCWs noncompliance included high 
workload [31, 34] and time constraints [34], more beds 
and/or higher patient-to-nurse ratio [3, 19], and profes-
sional category-specific [47]. Glove overuse seemed to 
reduce hand hygiene compliance [56]. Noncompliance 
of HCWs to occupational vaccinations recommenda-
tions was due to lack of fear of contracting the infec-
tion (e.g. influenza A/H1N1) [16], doubts about vaccine 
efficacy [51], belief that vaccine is useless or dangerous 
[16], and fear of vaccine side effects [51]. Reported bar-
riers for HCWs to adhere with standard precautions 
included nonavailability of equipment (alcohol hand rub, 
nearby sink, soap or paper towels) [17, 26, 30, 31, 49, 53] 
and intolerable or difficult to use hand hygiene agents 
[47, 49]. Lack of implemented IPC protocols [16, 17, 49]; 
HCWs belief that patients pose no health risk on them 
or patients cannot be a source of infection as if they were 

asymptomatic or unaware that they are infected; or fol-
lowing IPC recommendations interferes with providing 
good patient care resulted in less IPC adherence [26].

Discussion
There appears to be gaps in some HCWs’ knowl-
edge of occupational vaccinations (HBV, varicella and 
influenza), modes of transmission of infectious dis-
eases (HBV, HCV, HIV, and influenza A/H1N1), the 
risk of infection from NSSIs, the understanding that 
needle and sharp safe practices are enough to protect 
against BBPs, and the CDC guidelines for preventing 
CVCs-related infections. Lack of knowledge of IPC 
among HCWs has been linked to the worsening of the 
healthcare delivery outcomes [1, 7, 57]. For instance, 
insufficient knowledge of HCWs about occupational 
vaccinations resulted in low coverage of HCWs for hep-
atitis B [28, 43], influenza A/H1N1 [16, 43, 51], menin-
gococcal [43], and COVID-19 [42] vaccines. Majority of 
HCWs does not vaccinate against the common patho-
gens [54]. These unsafe practices may increase expo-
sures and infections among HCWs and impede control 
of infectious disease outbreaks [58]. Therefore, as vac-
cine coverage is associated with knowledge [51], edu-
cation and training should be strengthened to increase 
the adhesion of HCWs to vaccinations. Many studies 
shown HCWs received insufficient training and educa-
tion on IPC and they needed more education and train-
ing [34, 42–45, 48–50, 53]; and in some studies, HCWs 
admitted that, away from their professional education, 
they did not receive any training or orientation on IPC 
in the prior year or were not sure whether they had 
received training [17, 30, 59, 60]. Some HCWs stated 
that training was only available for administrators, not 
frontline HCWs [61]. Education and training is recom-
mended as a core component for effective IPC pro-
grammes by the World Health Organization [WHO] 
[62]. Effective education and training of HCWs on IPC 
is beneficial and has reduced HAIs and combated anti-
microbial resistance (AMR) considerably [23, 24, 63, 
64]. Educational programmes have been reported as 
an essential ingredient for success in IPC strategies, 
including increasing HCWs acceptance of occupational 
vaccinations [51], the control of ventilator-associated 
pneumonia [65, 66], reducing needlestick injuries [67], 
and the implementation of isolation precautions [68]. 
There are also reports on the effective use of education 
for hand hygiene promotion strategies outside the acute 
hospital care setting [69]. It is important, therefore, 
to continue to use the formal education programme 
as one feature of the implementation strategy for IPC 
improvement in health care. There was a positive corre-
lation between good knowledge and compliance among 
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the HCWs [8, 18, 70–73]. Training and education are 
necessary if full compliance to IPC guidelines is to be 
achieved [18, 30, 74]. Therefore, health care facili-
ties need to arrange training sessions for all HCWs to 
improve their knowledge and to improve their level of 
compliance.

Knowledge of IPC among HCWs other than physicians 
and nurses was lower in comparison with physicians and 
nurses, and their role in tackling HAIs is pivotal. Basically, 
this could be due to lower level of academic education 
and training about IPC in HCWs other than physicians 
or nurses. The role of HCWs other than physicians and 
nurses in hospital IPC is usually underestimated [75, 76] 
although they themselves and their work can be a vector 
of infection transmission in hospitals. HCWs other than 
physicians and nurses may be in close contact between 
patients; physicians, and/or nurses; high concentrations 
of medically-vulnerable populations, combined with 
physical movement between treatment areas; which may 
facilitate HAI spread within health care institutions and 
the community. Therefore, WHO guidelines recommend 
that IPC education and training should be in place for all 
HCWs using team- and task-based strategies, including 
bedside and simulation training [62]. Inclusion of educa-
tional curricula and continuing refresher education pro-
grams about IPC can be recommended for HCWs other 
than physicians and nurses to ensure a thorough knowl-
edge and understanding of IPC. Although educational 
initiatives have so far not been consistently associated 
with good IPC practices [61, 77–79], targeted materi-
als and training can help ensure understanding among 
HCWs and healthcare facility visitors [80]. Since differ-
ent categories of HCWs may have different information 
needs, it is recommended that IPC training sessions be 
tailored to the specific target audience, e.g., medical staff 
versus cleaning services staff. Education is important to 
address HCWs’ concerns, fears, stigmas and incorrect 
assumptions regarding transmission or prevention of 
HAIs.

While HAIs burden is already demanding in developed 
countries, magnitude of the problem is intensified in 
healthcare organizations where basic IPC measures are 
not available mainly due to limited financial resources. 
Familiarity with IPC measures is challenging even in 
highly resourced countries and may appear an unrealistic 
goal in everyday care in resource constrained countries 
with financial constraints [5]. Limited resources are a 
common contributor to poor IPC practices [30, 61, 81]. 
Therefore, simple and affordable preventive measures 
such as hand hygiene should be adapted in the healthcare 
settings of resource constrained countries. Hand hygiene 
is the initial step towards successful IPC and still remains 
the basic and most effective measure to prevent pathogen 

transmission and infection. Simple hand hygiene when 
performed well can reduce the prevalence of HAIs sub-
stantially [5].

HCWs has been known to get infected during disease 
outbreaks and pandemics such as MERS-CoV outbreak 
[82] as well as the COVID-19 pandemic [83] due to poor 
compliance with the basic IPC measures. IPC recom-
mendations in response to Severe Acute Respiratory 
Syndrome and other corona viruses should be informed 
by these previous well-established IPC knowledge and 
experiences, and perhaps infection preventive guide-
lines influenced by them to a certain extent; and should 
include standard precautions and droplet or airborne 
precautions [62].

Organized national programs or campaigns shown to 
highly promote IPC and ensure effective implementation 
of strategies and guidelines and have a favourable effect 
on HCWs’ IPC knowledge and improved compliance 
[64, 79, 84]. National interventions for IPC undertaken 
in the context of a high-profile political drive can reduce 
selected HAIs [84].

Unfortunately, good knowledge does not necessarily 
predict good practice [8, 33, 34, 53].

More confounding variables of good IPC practice other 
than knowledge or experience exist. Nonavailability of 
resources, high workload and time limitation have been 
reported as the main factors influencing HCWs’ compli-
ance with IPC practice [26, 30, 34, 49, 53]. Factors that 
impact on compliance is organized into three overarch-
ing domains: organisational, environmental and indi-
vidual factors [85]; which allows HCWs, managers and 
policy makers to see clearly where strategies need to 
be implemented to facilitate compliance and support 
HCWs. Reported compliance with IPC in the public, 
secondary and tertiary hospitals was likely to be better 
than in the private or primary ones. This might be pos-
sibly related to poorer conditions for IPC at the private 
or primary hospitals. Poor compliance with IPC practices 
has been observed both in high- and low-income set-
tings and across health settings [22, 55]. Identifying roles 
and responsibilities of a team and making IPC initiatives 
its top priority in addition to influence by peer pressure 
group could play a role in determining HCW’s different 
motivations for compliance [55].

HCWs seem to be selective in adhering to IPC meas-
ures rather than practicing comprehensive safe stand-
ard precautions when engaging in contact with patients 
which may result in an unnecessary risk. In particular, 
during performing procedures that carry more exposure 
to blood products and body fluid or when dealing with 
sharps, compliance is good. While many researchers have 
investigated in the area of compliance with IPC guide-
lines and reasons for non-adherence [22, 86], with a lack 
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of knowledge regularly being identified by staff as affect-
ing their compliance, the opinions of HCWs about what 
would improve their own practice may need to be ques-
tioned further.

IPC behaviour varies significantly among HCWs, thus 
suggesting that individual features could play a role in 
determining behaviour [20, 26, 27]. There is a danger in 
ignoring all-important ‘individual differences’ and a call 
to limit this approach within health psychology has pre-
viously been made [87]. To improve HCWs’ compliance 
with practices, IPC should learn from the behavioural 
sciences [88]. Social psychology attempts to understand 
these features, and individual factors such as social cog-
nitive determinants may provide additional insight into 
IPC behaviour [89]. Application of social cognitive mod-
els and psychological principles in intervention strategies 
has resulted in a change towards positive behaviour in 
IPC [90–92]. Current models that help to explain human 
behaviour can be classified on the basis of being directed 
at the intrapersonal, interpersonal, or community levels 
[32, 89]. Intrapersonal factors are individual character-
istics that influence behaviour such as knowledge, atti-
tudes, beliefs and personality traits. Interpersonal factors 
include interpersonal processes and primary groups, i.e., 
family, friends and peers, who provide social identity, 
support and role definition. Community factors are social 
networks and norms that exist either formally or infor-
mally between individuals, groups and organizations [32, 
89].

Multifaceted approach (e.g. education, training, obser-
vation, feedback, easy access to hand hygiene supplies, 
dedication of financial resources, praises by superior, 
strong hospital leadership, prioritization to IPC needs, 
collaborating with a private advertising firm in a mar-
keting campaign and active participation at institutional 
level) is highly suggested to reduce HAIs by improving 
compliance among HCWs with IPC measures [93, 94].

Limitations
Subject variability and study outcomes meant to be 
measured to affect the validity of this review and invali-
date the findings. Lack of homogeneity among the stud-
ies included. We were not able to perform any type of 
meta-analysis because of the large methodological differ-
ences. There are methodologic issues with almost all the 
included studies in relation to credibility, transferability, 
and confirmability. The research methodologies were 
predominantly cross-sectional surveys using a question-
naire; some of which were self-report questionnaires and 
observation techniques. Clearly, this does raise some 
methodological issues in terms of the reliability of obser-
vational data and self-report questionnaires, and the 
probability of observer and social desirability affecting 

the results. The majority of the participants included in 
these research studies were nurses or doctors. The exclu-
sion of studies published in languages other than English 
may have impacted on the richness of the data included 
in this review. Furthermore, some of the studies failed 
to report on the type of instrument used for obtaining 
the data or on how observers were trained. This makes 
comparison and interpretation of the results difficult, not 
only in this review but in general for researchers inter-
ested in knowledge of IPC amongst HCWs and factors 
influencing compliance studies.

Conclusion
This review intended to discuss literature on knowledge 
of IPC among HCWs and factors influencing compliance. 
Overall, the level of HCWs knowledge on IPC seems 
to be adequate towards standard precautions, hand 
hygiene, and IPC measures for TB, MRSA, MERS-CoV, 
and COVID-19, and care pertaining to urinary catheters. 
There appears to be gaps in some HCWs’ knowledge of 
occupational vaccinations (HBV, varicella and influ-
enza), modes of transmission of infectious diseases (HBV, 
HCV, HIV, and influenza A/H1N1), the risk of infection 
from NSSIs, the understanding that needle and sharp 
safe practices are enough to protect against BBPs, and 
the CDC guidelines for preventing CVCs-related infec-
tions. Several factors may affect HCWs’ compliance and 
noncompliance with the IPC measures: knowledge, edu-
cation and training, experience, lack of supplies (alcohol 
hand rub, nearby sink, soap or paper towels), working in 
ICU or surgical ward, working at public or secondary or 
tertiary hospital, and working for a patient with exposure 
to blood or body fluid. Barriers to comply with IPC may 
include workload, insufficient time, professional category 
and low patient-to-nurse ratio. It is highly suggested 
that adopting a multifaceted approach to IPC improve-
ment intervention strategies has been shown to reduce 
HAIs and improve compliance among HCWs with IPC 
measures.
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