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Key Words: Background: This review aimed to synthesize the evidence on infection prevention and control interven-
Infection prevention and control tions for the prevention of health care-associated infection among health care workers or patients within
Healthcare facilities primary care facilities.
ll;lr/i\rlnary healthcare Methods: PubMed, CINAHL, EMBASE, and CENTRAL databases were searched for quantitative studies pub-
lished between 2011 and 2022. Study selection, data extraction, and quality assessment using Cochrane and
Joanna Briggs tools, were conducted by independent review with additional sensitivity checking performed
on study selection.
Results: Four studies were included. A randomized trial and a cross-sectional survey, respectively, found no
statistical difference in laboratory-confirmed influenza in health care workers wearing N95 versus medical
masks (P = .18) and a significant inverse association between the implementation of tuberculosis control
measures and tuberculosis incidence (P = .02). For the prevention of surgical site infections following minor
surgery, randomized trials found nonsterile gloves (8.7%; 95% confidence interval, 4.9%-12.6%) to be non-
inferior to sterile gloves (9.3%; 95% confidence interval, 7.4%-11.1%) and no significant difference between
prophylactic antibiotics compared to placebo (P = .064). All studies had a high risk of bias.
Conclusions: Evidence for infection prevention and control interventions for the prevention of health car-
e-associated infection in primary care is very limited and insufficient to make practice recommendations.
Nevertheless, the findings highlight the need for future research.
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BACKGROUND

Health care-associated infections (HAI) and antimicrobial re-
sistance (AMR) remain a major challenge to patient safety world-
wide, leading to adverse patient outcomes, increased health care
costs, and additional burden on the health care system'?; thus,
posing a substantial threat to both health care workers and patients.

Primary care plays a key role in the delivery of health care and
contributes to disease prevention, improving health outcomes and
health security and safety of communities.>* Given the potential for
infections to spread within primary care settings, where a diverse
array of patients seek health care, it is imperative to ensure infection
prevention and control (IPC) measures are evidence-based in these
settings. Yet, limited guidance and evidence synthesis exist at the
global level on IPC interventions to reduce the spread of HAI and
AMR in primary care facilities.”®

In 2016, World Health Organization (WHO) published guidelines
on core components for IPC programs at national and local levels,®
however, these relate primarily to acute health care settings. In re-
cognition of this, WHO recently released minimum requirements for
IPC programs which provide specific recommendations for primary
care facilities” and resources on strengthening IPC in primary care
which were developed based on the existing WHO IPC guidance re-
levant to primary care®®; yet, the need for a tailored approach with
IPC guidelines and implementation strategies specific to the primary
care settings remain.

This is currently being addressed by the WHO IPC Technical and
Clinical Hub, which provides leadership and technical expertise on
IPC in health care by developing evidence-based guidelines, im-
plementation strategies and tools, training resources and monitoring
tools and systems.” The Hub is now progressing with a program of
work on strengthening IPC measures in primary care in support of
the WHO strategy to promote universal health coverage through a
primary health care approach. To support this work and inform fu-
ture directions, a scoping review of the existing evidence on IPC
interventions in primary care was conducted.

A scoping review was considered the most appropriate approach
as it enables capture of the breadth and extent of the existing lit-
erature and summarizing this evidence to identify gaps and inform
further research, particularly given the diverse nature of interven-
tions and limited previous synthesis of efforts.'”

The aim of our scoping review was to provide evidence on the
extent, range, and nature of existing literature on IPC interventions
for preventing or controlling HAI among health care workers (HCW)
or patients within primary care facilities.

METHODS

The protocol for this scoping review was registered on Open
Science Framework Registries (Registration DOI https://doi.org/10.
17605/0SE.I0/SBZP8)."! The review was reported in accordance with
the preferred reporting items for systematic reviews and meta-
analyses extension for scoping reviews.'?

Search strategy

An electronic search was conducted on the seventh of June, 2022.
The following four databases were searched: PubMed (including
Medline), CINAHL, CENTRAL, and EMBASE. Databases were searched
using index terms and free-text search terms within the titles and
abstracts. These terms were related to 4 domains: (1) primary care
facilities, (2) HAI and AMR context, (3) IPC interventions, and (4) out-
comes. To ensure comprehensiveness, the search strategy was adjusted
to meet the specific functionalities of each database. The search was
limited to articles published in the previous 10 years (2011-2022) to

ensure contemporary practice was taken into account. The population
was delimiter, human beings only, was also applied. Furthermore, re-
ference lists of all articles meeting the review’s eligibility criteria were
screened to identify additional relevant studies. Articles written in any
language were included if an English language title or abstract was
available. Search results were exported to EndNote reference man-
agement software, and duplicate records were removed. The full search
strategy is presented in Supplementary File 1.

Study selection

Study selection was completed in 2 stages. In the first stage, 2
reviewers independently screened the titles and abstracts of re-
trieved records against the eligibility criteria presented in Table 1. In
the second stage, articles that appeared relevant and those in which
there was insufficient evidence in the title and abstract to make a
decision were retrieved for full-text review by 2 independent re-
viewers. At both stages of the study selection, disagreements were
resolved through discussion and, if required, by the involvement of a
third, experienced reviewer who also confirmed the eligibility of all
included studies.

Data extraction, analysis, and synthesis

Data from all studies included in the review were extracted by 1
reviewer using a pre-designed structured data extraction tool
(Supplementary File 2). All extracted data were double-checked for
accuracy by the second reviewer. Areas of disagreement were resolved
through discussion. Extracted data included first author, year of pub-
lication, country of origin, study aim, publication language, study de-
sign, type of infection, microorganism, study population and sample,
settings, intervention type, outcome measures, and key findings.

Quality assessment

Empirical studies included in the review were assessed for
quality by 2 independent reviewers. Studies meeting the Cochrane
Collaboration’s Effective Practice and Organization of Care (EPOC)
study design criteria’® that is, randomized-controlled trials (RCT)
and cluster randomized-controlled trials (cRCT) were assessed for
quality using the recommended EPOC risk of bias criteria.'* Studies
were considered as high risk of bias if at least one of the criteria was
assessed as high risk. Furthermore, studies were considered unclear
risk of bias if there was insufficient information to make a judgment
for at least one of the criteria, and low risk of bias if all criteria were
assessed as such. For the study designs that did not meet the EPOC
criteria, design-specific, Joanna Briggs Institute critical appraisal
checklists'> were used. If an answer to any item was “no”, the study
was assessed as high risk of bias, if insufficient information was
available for any of the items the study was considered an unclear
risk, and if all checklist items were answered as “yes”, the study was
considered low risk of bias. Disagreements between the reviewers
were resolved through discussion.

RESULTS
Search results

As shown in the PRISMA Flow Diagram below (Fig 1), the elec-
tronic database search identified a total of 8,237 records, with 50
considered for the full-text review after de-duplication, and after
titles, and abstracts screening. In addition, one record was identified
through sensitivity checking, for the total of 51 records reviewed in
full-text. Of those, 6 relevant studies were identified. However, 2 of
the included studies'®!'” were systematic reviews that considered
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Inclusion criteria

Exclusion criteria

Participants

Settings

Interventions

Primary outcomes

Secondary
outcomes
Design

HCW, such as doctors, nurses, allied health professionals, and/or
patients (no restriction on age).

PC facilities that provide first-contact, accessible patient-focused care,
such as medical centers or clinics, in any country.

Studies conducted in mixed settings were considered if outcome data
were reported separately for PC facilities or, if more than 50% of
settings were PC or more than 50% of participants were from PC
facilities.

Studies that reported IPC interventions for prevention of HAI in PC
facilities, including, but not limited to:

IPC bundles, hand hygiene interventions, training, medical device
management, linen handling, blood/body fluid spillage management,
environmental cleaning, education, multimodal interventions,
surveillance, audit and feedback, respiratory hygiene, personal
protective equipment, respiratory protective equipment, waste
management, WASH, decontamination and reprocessing of medical
instruments/devices, staffing levels, resources or interventions.

Infection rates, incidence, prevalence, or reduction of bacterial, viral, or
fungal HAIL
Attributable or all-cause mortality, case fatality, and morbidity
outcomes were also included.

Any secondary outcomes related to the reduction of HAI were
considered alongside, but not instead of the primary outcomes.

All types of primary, quantitative research studies including:
randomized-controlled trials, non-randomized trials, quasi-
experimental study designs, controlled before-after studies,
interrupted time series, cohort studies, case-control studies,
noncontrolled before-after studies, case studies, cross-sectional
studies, outbreak studies and ecological studies.

Systematic reviews and meta-analyses were also included.

Other than HCW or patients

Studies based in patients’ homes or in secondary or tertiary health care
facilities, such as day surgery, outpatient, or long-term care facilities.
Specific settings not identifiable as PC.

Antibiotic stewardship interventions

Outcomes related to sepsis, community-acquired infections, cost-
effectiveness, or risk factors.

Qualitative studies, and nonprimary research studies, such as reviews,
letters, notes, conference proceedings, protocols, thesis, clinical
reports, and opinion articles that do not report primary data,
economic studies, modeling studies and epidemiological studies
with no intervention.

HAI, health care-associated infection; HCW, health care worker; IPC, infection prevention and control; PC, primary care; WASH, water sanitation and hygiene.

studies conducted in a variety of settings, of which in both of the
reviews, only one study by Heal et al'® was conducted in primary
care facilities. However, Heal et al'® was already identified and in-
cluded in our scoping review; thus, to prevent double reporting, no
studies from the 2 systematic reviews'®!” were included in the
scoping review. Searching reference lists of the relevant studies did
not identify any additional relevant studies.

Characteristics of included studies

As shown in Table 2, of the 4 empirical studies, 3 used RCT'®'° or
cRCT design,?® whereas 1 study”! was a cross-sectional study. Two
studies were conducted in the Western Pacific region,'®'® one in the
Americas region”’ and one in Africa.’’ Regarding the study partici-
pants and settings, 2 studies focused on patients undergoing minor
procedures involving skin excision in general practitioner (GP)
practices.'®!° The other 2 studies’’?' focused on HCW in mixed
settings. In Radonovich et al,”° these mixed settings included pri-
mary care, emergency care, speciality care, dental and dialysis care
facilities, but most of the data (3,615 out of 5,180 HCW-seasons of
observation) were derived from primary care facilities. Claassens
et al’! reported conducting their study in primary care facilities,
with no further details provided. Studies were categorized per type
of infection, with two studies investigating respiratory infection?’?!
and 2 investigating surgical site infection (SSI).'®°

Results of individual studies

Evidence from each of the included studies is summarized in
Table 3 and presented narratively below according to infection type.

Respiratory infections
Radonovich et al*® compared the effectiveness of N95 respirators
against medical masks for preventing influenza and other viral

respiratory infections among HCWs over 4 years in the USA. A cRCT
was used as the study design. Each year, during the 12-week peak of
viral respiratory illness, the clusters of participating sites within
each of the seven medical centers were randomized to either N95
respirators or medical masks. Participants were 2,862 HCWs, some
of whom participated in more than one intervention period, ac-
counting for a total of 5,180 HCWs seasons of observation. These
included 2,512 HCW-seasons of observation in the N95 respirators
group, with 1,993 HCW in 189 clusters and 2,668 HCW-seasons of
observation in the medical masks group, with 2,058 participants in
191 clusters. Of the 5,180 HCW seasons of observation, 3,615 were
from primary care. Participants were asked to report their adherence
to the intervention on a daily basis, and their adherence was mon-
itored by study personnel during unannounced visits to the study
sites. The primary outcome was the incidence of laboratory-con-
firmed influenza, with secondary outcomes including acute re-
spiratory disease, laboratory-detected respiratory infections,
laboratory-confirmed respiratory illness, and influenza-like illness.

The study’s findings revealed the incidence of laboratory-con-
firmed influenza infection events occurred in 207 of the 2,512 HCW-
seasons (8.2%) in the N95 respirator group and 193 of the 2,668
HCW-seasons (7.2%) in the medical mask group (difference, 1.0%
[95% CI, -0.5% to 2.5%]; P=.18) (adjusted OR, 1.18 [95% CI, 0.95-1.45]).
Similarly, the 2 groups had no statistical difference for any of the
secondary outcomes.

Claassens et al’! conducted a cross-sectional ecological study to
determine the implementation of tuberculosis (TB) infection control
measures at 133 primary care facilities in South Africa, the smear-
positive TB incidence rate among HCW, and the association between
TB infection control measures and all types of TB in HCW. A Centers
for Disease Control and Prevention TB infection control audit was
conducted to evaluate the TB infection control measures, with a
higher score indicating better infection control. The questionnaire
also captured the number of HCWs at each facility and the number of
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Fig. 1. PRISMA flow diagram showing the selection of studies for inclusion in the scoping review.

TB cases per calendar year, covering the period between 2006 and
2008. Findings of the univariable logistic model revealed that the
infection control audit score was significantly positively associated
with reported cases of TB among HCW (OR =1.04, 95% CI 1.01-1.08,
P=.02). As the incidence of TB increased with the audit score, the
authors suggest the audit was ineffective at assessing TB acquisition
risk in these settings and possible nosocomial spread between staff.
Positive, significant associations were also observed for environ-
mental controls (OR=1.12, 95% CI 1.01-1.23; P=.03), the number of

staff at a facility (OR=3.78, 95% CI 1.77-8.08; P < .01), and the pre-
sence of a TB room/area (OR =3.24, 95% CI 1.37-7.65; P=.01). How-
ever, in the multivariate analysis, only the number of staff remained
significant (OR =3.33, 95% CI 1.37-8.08; P=.01).

Surgical site infections

Heal et al'® conducted a prospective randomized-controlled
single-center trial regarding the incidence of infection following
minor surgery performed in primary care facilities in Australia. The
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Table 2
Study characteristics of empirical studies

Study characteristics 4 studies (Year

2011-2019)
N (%)
Designs Randomized trial 2 (50)
Cluster Randomized Trial 1(25)
Cross-sectional study 1(25)
Geographical location Western Pacific (Australia) 2 (50)
Africa (South Africa) 1(25)
The Americas (USA) 1(25)
Participants Health care workers 2 (50)
Patients 2 (50)
Settings GP practices 2 (50)
Nonspecified PC facilities 1(25)
Mixed (with 69% of studies 1(25)
settings being PC clinics)
Themes and Respiratory infections 2 (50)
intervention types Face masks
Tuberculosis IPC
interventions
Surgical Site Infections 2 (50)

Gloves
Antibiotic prophylaxis

GP, general practitioner; IPC, infection prevention and control; PC, primary care.

IPC intervention included using nonsterile clean boxed gloves com-
pared to sterile gloves in the control group, with wound infection
present at suture removal as the outcome. A total of 493 consecutive
patients who presented for minor skin excisions were randomized to
the intervention group (n=250) or control group (n=243). Findings
revealed that compared to the incidence of infection in the control
group (9.3%; 95% Cl, 7.4%-11.1%), the incidence in the nonsterile
gloves group (8.7%; 95% Cl, 4.9%-12.6%) was significantly noninferior.
The -0.6% differences in the infection rates between the study arms
(two-sided 95% CI, -4.0 to 2.9%) did not reach the predetermined 7%
margin assumed as the noninferiority limit.

A prospective double-blinded randomized placebo-controlled
trial by Smith, Heal, and Buttner'® involving 52 patients undergoing
lower limb skin excision in Australian primary care facilities de-
termined the effectiveness of a single perioperative prophylactic
cephalexin in preventing SSI following lower limb skin excision. The
incidence of SSI in the cephalexin group was 12.5% (95% CI 2.7%-
32.4%), and 35.7% (95% Cl 18.6%-55.9%) in the placebo group
(P=.064), representing a relative decrease of 65.00% (95% CI 12.70%-
89.13%) and an absolute decrease of 23.21% (95% CI 0.39%-46.82%);
however, the study lacked sufficient statistical power.

It is worth noting that the incidence of SSI was high in both
studies. This could be due to factors related to patient morbidity,
operative site or surgery-related IPC measures. Furthermore, in both
studies, SSIs were identified using case definition criteria adapted
from the Centers for Disease Control and Prevention.”> Although
these criteria were consistently applied by trained observers, it is
possible that true infection rates were overestimated.

METHODOLOGICAL QUALITY OF THE INCLUDED STUDIES

Three of the 4 included studies used robust study designs
meeting the EPOC study design criteria.””> However, as shown in
Table 4, the overall risk of bias in these studies was assessed as high.
In the Smith, Heal and Buttner'® study, a high risk of bias was as-
sociated with insufficient protection against contamination resulting
from the allocation of study groups at the patient level and differ-
ences in the baseline characteristics of the study and control group
that were not adjusted for in the analysis. Furthermore, in all 3
studies that met EPOC criteria, other risks of bias were identified.
These included studies being underpowered,'®?° infection status

outcomes determined using subjective means, such as infection
definitions,'®'® and possible problems with participants’ adherence
to the intervention.”’ Additionally, all studies had at least one un-
clear risk of bias. This was related to the lack of sufficient informa-
tion regarding baseline outcome measures'®~2° or protection against
contamination resulting from the allocation of professionals within a
single general practice where communication between intervention
and control professionals could have occurred.'®

One of the studies included in the review was a cross-sectional
study design; thus, it did not meet the EPOC study design criteria.””
Therefore, by the nature of the study design, EPOC consider this
design to be at high risk of bias. Furthermore, a quality assessment
conducted using the Joanna Briggs critical appraisal tool (Table 5) for
analytical cross-sectional studies,'” identified a high risk of bias re-
lated to a lack of use of a valid and reliable instrument for the
measurement of exposure and self-reported scales used for mea-
suring infection outcomes. This study also had 2 items reported as
unclear risks. These were related to the lack of clearly defined elig-
ibility criteria and insufficient description of the study subjects and
settings.

SENSITIVITY CHECKS

Given the small number of included studies, additional sensitivity
checking of the study selection process was conducted to ensure no
relevant studies had been missed. This was achieved by conducting a
search within the 8,237 records identified during the database
search, which were stored in EndNote. The following keywords or
phrases were used to search the titles and abstracts of the stored
search records: “primary care” OR “primary health”—to cover for
different word variations of primary health care facilities, OR family
OR GP OR “general practice”—to cover for different phrases related to
GP or family practice or clinics, OR outpatient. Although outpatient
settings, understood as settings based in hospitals and delivering
care to patients who do not need to stay in a hospital overnight were
excluded from our review, during screening we noticed that the
term “outpatient settings” was occasionally used to describe primary
health care settings outside of the hospital. Thus, we wanted to
ensure that such studies were not accidentally excluded.
Furthermore, the sensitivity checks had the added benefit of also
providing a “snapshot” of what other evidence on IPC interventions
for the prevention of HAI in primary care facilities was in the search
results. The sensitivity checks identified 1,935 records, which were
screened by 2 independent reviewers. One relevant study,”’ meeting
the reviews’ eligibility criteria was identified through this process
and was included in the review.

With regard to other evidence contained within the search re-
sults, 16 additional studies?>~>® focusing on IPC interventions to
prevent HAI in primary care facilities were identified. These were not
included in the scoping review because the outcomes (n=16) and/or
study designs (n=3) did not meet the review’s eligibility criteria.
These 16 studies included HCW or patients as the study participants
and were all conducted in primary care settings focusing on different
HAISs, including respiratory infections, SSI, bloodborne infections and
HAIs in general. The outcome measures of these 16 studies included
compliance with IPC measures, vaccination rates, and barriers/fa-
cilitators to IPC practices.

Detailed findings of the sensitivity checks are reported in
Supplementary File 1. Nevertheless, it is important to note that the
scoping review search strategy was designed based on the scope of
the review and included a search domain capturing outcomes re-
lated to HAI, attributable or all-cause mortality, case fatality, mor-
bidity, and no other outcomes. Thus, it is highly likely that there is
more evidence of IPC interventions for preventing HAI in primary
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Table 4
Risk of bias of studies meeting the EPOC criteria

Radonovich et | Heal et al.!®

Smith, Heal and

Other risks of bias?

Overall risk of bias

_; U=unclear risk; L=low risk

al.? Buttner!’
Random sequence generation L L IL
Allocation concealment L L IL
Baseline outcome measurements | U U U
similar
Baseline characteristics similar L L _
Incomplete outcome data L L IL
Knowledge of the allocated | L L IL
interventions
Protection against contamination L U
Selective outcome reporting L L

Table 5
Risk of bias of study not meeting the EPOC criteria

Claassens et al.?!

Were the inclusion criteria in the sample clearly defined?

Were the study subjects and the settings described in detail?

Was the exposure measured in a valid and reliable way?

Were objective, standard criteria used for measurement of the condition?

Were confounding factors identified?

Were strategies to deal with the confounding factors stated?

Were the outcomes measured in a valid and reliable way?

Was appropriate statistical analysis used?

I~<< cl e

Overall risk of bias

Y=yes; -; U=unclear

care facilities with outcomes not related to those specified in our
eligibility criteria, that were not picked up by our search.

DISCUSSION

Primary health care is a vital part of the health care system,
which contributes to the prevention of HAI, given that its primary
goal is the prevention of disease and, consequently, the avoidance of
unnecessary hospital admissions.” This scoping review provided
evidence on the extent, range, and nature of existing literature on
IPC interventions for preventing or controlling HAI within primary
care facilities; however, the extent of the evidence is limited in terms
of the number and quality of the studies. The findings identified only
four empirical studies with two focusing on respiratory infections
among HCWs, and 2 on SSI among patients; however, the IPC in-
terventions were different in each study, resulting in a lack of the
body of evidence to support specific interventions.

For the prevention of respiratory illness in HCW, an American
RCT,*° and a South African cross-sectional survey,’! respectively,
found no statistical difference in the rate of laboratory-confirmed

influenza in those wearing N95 versus medical masks, and a sig-
nificant inverse association between the implementation of TB
control measures and the incidence of TB.?"! For the prevention of
SSI, 2 Australian RCT studies'®!'° found the use of nonsterile gloves to
be noninferior to sterile gloves,'® and prophylactic antibiotic pro-
vided a nonsignificant reduction in infections (P=.064)'° in minor
surgery. However, all 4 studies were assessed as high risk of bias, and
although the majority of the included studies used a randomized
study design,'®*° two'?*° were underpowered. Furthermore, 3 out
of 4 studies were carried out in high-income countries and only 1
was conducted in an upper-middle-income country. This is sur-
prising given the global commitment to strengthening primary
health care to ensure health for all.*®

There were a number of challenges related to the conduct of this
review and in relation to evidence available, that may help to explain
the limited number of studies available for the review. This review
sought to evaluate IPC interventions implemented in primary care
facilities with these considered to be facilities that offered health
care services that are typically the initial point of contact with a
health professional,® such as those given by general practitioners,
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dentists, and pharmacists. It was noted that there was often in-
sufficient detail in the reporting of the settings of the reviewed
studies to clearly identify their setting as primary care, with terms
such as ambulatory, outpatient, and dental settings being non-
specific or without definitions or further explanations. Consequently,
several studies that could have been pertinent for this review were
excluded because primary care settings could not be confirmed from
the study report.

Finally, the term "HAI" originally referred to infections that were
associated with admission to a hospital (formerly known as "hos-
pital-acquired infections"), but is now used to describe infections
that emerge in various settings where patients receive health care,
including primary care settings.” However, there are challenges
related to identifying HAI in primary care.* An essential factor in
evaluating if an infection is health care-associated, is whether it was
present or incubating at the time of the person’s interaction with
health care. Although care in primary health care is constant
throughout time, each interaction is brief, leading to uncertainty
about whether the identified infection is health care-associated or
community-associated.* This was evident in the current review in
relation to respiratory infection measurement in the context of
wider community prevalence, where studies focused on IPC inter-
ventions in primary care, but needed a clear indication of whether
the infection was health care-associated or community-associated.
The attribution of the infection to the intervention in primary care is
less confounded in the surgical infection studies.

IMPLICATIONS FOR RESEARCH AND PRACTICE

This scoping review identified a limited number of hetero-
geneous studies on IPC interventions for preventing HAI in primary
care.'®~?! More extensive evidence exists on the IPC interventions for
preventing HAI in primary care facilities but with outcomes other
than rates, incidence, prevalence, or reduction of HAI, attributable or
all-cause mortality, case fatality, or morbidity. Hence, a scoping re-
view focusing on a wider range of outcomes is worth considering.
Alternatively, systematic reviews focusing on IPC interventions for
preventing HAI in particular care settings (eg, dental, TB, surgical
care) could be helpful for providing evidence for IPC interventions.
Furthermore, more research to evaluate the effectiveness of specific
IPC interventions on HAl-related outcomes in primary care is re-
quired, and a more detailed reporting of settings is recommended to
allow identification of the primary care context. Finally, considera-
tion must be given to the difficulty of defining HAIs in primary care
settings and differentiating them from community-acquired infec-
tions.

CONCLUSIONS

This scoping review aimed to provide evidence on the extent,
range, and nature of existing literature on IPC interventions within
primary care facilities. The study findings showed that with regard
to the extent of existing literature, the evidence is very limited, with
only four empirical studies identified. Regarding the range of evi-
dence, 3 out of 4 studies were conducted in high-income countries
and only one in an upper-middle-income country. Concerning the
nature of the evidence, 2 studies focused on respiratory infections
among HCW and the other 2 on SSI among patients. However, the
IPC interventions were heterogeneous and all studies were assessed
as high risk of bias; thus, the evidence is insufficient to support
specific recommendations for practice. Nevertheless, the findings of
this review set the agenda for future research focusing on IPC in-
terventions for the prevention of HAI in primary care and highlight
the need for improvements in research designs and methods in this
area and for higher quality of reporting. Finally, there is a need for

specific case definitions of HAI in primary care, taking account of the
context-specific confounding.

DISCLAIMER

The opinions expressed in this article are those of the authors and
do not reflect the official position of WHO. WHO takes no respon-
sibility for the information provided or the views expressed in this
article.

APPENDIX A. SUPPORTING INFORMATION

Supplementary data associated with this article can be found in
the online version at doi:10.1016/j.2jic.2023.10.011.
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