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Abstract
Background Infection prevention and control (IPC) programs are essential to prevent and control the spread of 
multidrug-resistant organisms in healthcare facilities (HCFs). The current implementation of these programs in Latin 
America remains largely unknown.
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Background
Healthcare associated infections (HAIs) are prevent-
able with effective implementation of infection pre-
vention and control (IPC) programs [1]. According to 
a recent qualitative study involving IPC experts from 
low-resource settings, suboptimal IPC program imple-
mentation is multifactorial including insufficient human, 
financial and technical resources, poor hospital infra-
structure, and lack of or limited implementation of 
national guidelines [2]. The World Health Organization 
(WHO) has outlined resources and activities for effec-
tive IPC programs in healthcare facilities (HCFs) which 
are summarized in eight core components: (1) IPC pro-
gram; (2) IPC guidelines; (3) IPC education and train-
ing; (4) HAI surveillance; (5) multimodal strategies; (6) 
monitoring and audit of IPC practices and feedback; 
(7) workload, staffing, and bed occupancy; and (8) built 
environment, and materials and equipment for IPC [3]. 
The IPC Assessment Framework (IPCAF) is a standard-
ized survey that has been used to evaluate IPC program 
implementation in both high- and low-resource settings 
[4, 5]. Two recent multicenter studies, one conducted in 
Colombia and another one in multiple global regions, 
found that IPC program development was associated 
with country income and type of hospital (private hos-
pitals had higher IPCAF scores than public hospitals) [4, 
6]. It has been estimated that 30–50% of the population 
in Latin America rely on public healthcare [7]. While the 

IPCAF survey can identify gaps and strengths of an IPC 
program, it does not provide insights into socio-cultural 
determinants that may affect IPC implementation or the 
context and limitations to implementation [8, 9]. Fur-
thermore, while the IPCAF scores correlate with other 
IPC indicators (e.g., the Hand Hygiene Self-Assessment 
Framework), it has not been validated with outcomes 
data. Therefore, the qualitative data we collected in this 
study during interviews with IPC teams becomes criti-
cally important to better understand the results of the 
IPCAF survey and define key opportunities for improve-
ment to inform ongoing regional IPC improvement 
efforts.

Methods
Evaluation design, setting and population
This mixed methods evaluation comprised an IPC pro-
gram self-assessment utilizing the WHO’s IPCAF sur-
vey and semi-structured interviews with HCWs directly 
involved in the IPC program. Hospitals were recruited 
either through a regional network (PROAnet), or by 
referral through colleagues based on their interest to par-
ticipate in this evaluation [10]. Hospitals needed to have 
at least one individual (nurse or physician) responsible 
for IPC activities to be eligible to participate.

Participating countries were discussed with the U.S. 
Centers for Disease Control and Prevention (CDC) part-
ners to avoid overlap with existing CDC initiatives in the 

Methods We conducted a mixed-methods evaluation of IPC program implementation in HCFs from Guatemala, 
Panama, Ecuador, and Argentina, March-July 2022. We used the World Health Organization (WHO) IPC Assessment 
Framework (IPCAF) survey, a previously validated structured questionnaire with an associated scoring system that 
evaluates the eight core components of IPC (IPC program; IPC guidelines; IPC education and training; healthcare-
associated infection [HAI] surveillance; multimodal strategies; monitoring and audit of IPC practices and feedback; 
workload, staffing, and bed occupancy; and the built environment and materials and equipment for IPC). Each 
section generates a score 0–100. According to the final score, the HCF IPC program implementation is categorized 
into four levels: inadequate (0–200), basic (201–400), intermediate (401–600), or advanced (601–800). Additionally, 
we conducted semi-structured interviews among IPC personnel and microbiologists using the Systems Engineering 
Initiative for Patient Safety model to evaluate barriers and facilitators for IPC program implementation. We performed 
directed content analysis of interview transcripts to identify themes that focused on barriers and facilitators of IPC 
program implementation which are summarized descriptively.

Results Thirty-seven HCFs (15 for-profit and 22 non-profit) completed the IPCAF survey. The overall median score was 
614 (IQR 569, 693) which corresponded to an “advanced” level of IPC implementation (32% [7/22] non-profit vs. 93% 
[14/15] for-profit HCFs in this category). The lowest scores were in workload, staffing and bed occupancy followed by 
IPC training and multimodal strategies. Forty individuals from 16 HCFs were interviewed. They perceived inadequate 
staffing and technical resources, limited leadership support, and cultural determinants as major barriers to effective 
IPC guideline implementation, while external accreditation and technical support from public health authorities were 
perceived as facilitators.

Conclusions Efforts to strengthen IPC activities in Latin American HCFs should focus on improving support from 
hospital leadership and public health authorities to ensure better resource allocation, promoting safety culture, and 
improving training in quality improvement.
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region. Similarly, national authorities in each country 
were made aware of the evaluation and consulted regard-
ing any concerns. All activities were coordinated by the 
evaluation team. The included countries have partially 
implemented national IPC programs according to a 2023 
WHO self-assessment survey that evaluated country 
progress on AMR action plan implementation [11].

Healthcare professionals directly involved in IPC pro-
grams, such as physicians, IPC nurses, and microbiolo-
gists, were targeted for recruitment for interviews. The 
goal was to interview individuals in these three roles 
from 12 to 15 hospitals. Hospitals were selected for 
interviews based on IPCAF score, ownership, and coun-
try. Interviewees were not financially compensated for 
participation.

Infection prevention and control program self-assessment 
survey
The WHO IPCAF survey was adapted by the evaluation 
team to better assess specific items relevant to the region 
[12]. Four questions were modified, and one question was 
added. Caution was taken to not alter the total score pos-
sible for each domain (see detailed description of modifi-
cations in Supplementary Material, Table 1). The adapted 
questionnaire was built into a platform in PROAnet 
(translated to Spanish) and made available to sites for 
completion in March 2022 [13]. The IPCAF survey has 8 
sections, and each one generates a score between 0 and 
100. According to the final score (ranging from 0 to 800), 
IPC program implementation is categorized as inade-
quate (0–200), basic (201–400), intermediate (401–600), 
or advanced (601–800).

Semi-structured interviews
Interviews were conducted in the participants’ language 
(Spanish) by a medical anthropologist (CS) through vid-
eoconference between March-July 2022 after verbal con-
sent was obtained. An interview guide was developed 
by the evaluation team based on known barriers to IPC 
implementation in resource limited settings and guided 
by the Systems Engineering Initiative for Patient Safety 
(SEIPS) framework (Supplementary material) [14]. The 
SEIPS framework investigates behavioral and systematic 
components of healthcare practices and has been previ-
ously used to identify barriers to and facilitators of IPC 
and antimicrobial stewardship program implementation 
[15, 16]. Briefly, this framework includes three compo-
nents: a work system (interacting elements that together 
produce performance and include people, tools, tasks, 
environment), a work process (i.e., how the work is 
done), and a work outcome. Questions were asked in an 
open-ended manner; prompts were only given when the 
interviewer deemed that they were required to encour-
age the conversation. Interviews lasted between 45 and 
60 min and were recorded with participants’ permission 
for later transcription and analysis.

Analytic approach
IPCAF survey results were analyzed using descriptive 
statistics. Differences between medians were calculated 
using the Wilcoxon Rank Sum test using STATA ver-
sion 16.1 (StataCorp, College Station, TX). A 2-sided P 
value < 0·05 was considered statistically significant.

Interview data was independently coded by two investi-
gators (VF, CS, or REQ). Directed content analysis of the 
interview transcripts was performed to identify themes 
focusing on barriers to, and facilitators of, implementa-
tion of IPC programs, and were mapped to components 
of the SEIPS model. IPCAF survey results and interview 
data were integrated and are presented in the Results sec-
tion using the SEIPS framework.

Results
Participant characteristics and IPCAF scores
Thirty-seven HCFs completed the IPCAF survey includ-
ing 22 (59·5%) non-profit and 15 (40·5%) for-profit HCFs 
(Table  1). The overall median score was 614 (IQR 569, 
693) which corresponded to “advanced” level of IPC 
implementation. Non-profit HCFs were less likely to 
score in the “advanced” category compared to for-profit 
HCFs (32% vs. 93%, P = 0.001). The lowest scores on the 
IPCAF survey corresponded to IPC domain 7 which 
addresses workload, staffing, and bed occupancy, fol-
lowed by the domains assessing IPC education and 
training (IPC domain 3) and multimodal strategies (IPC 
domain 5). The median scores for these three domains 
were 62·5 [IQR 45, 90]; 70 [IQR 60, 82·5]; and 75 [IQR 

Table 1 Characteristics of participating healthcare facilities 
(HCFs) with their IPC Assessment Framework (IPCAF) scores
HCF 
characteristics

Overall
N = 37 
(%)

Argen-
tina
N = 24 
(64.8)

Ecuador
N = 4 
(10.8)

Guate-
mala
N = 4 
(10.8)

Pana-
ma
N = 5 
(13.5)

HCF type
• Non-profit
• For-profit

22 (59.5)
15 (40.5)

15 (62.5)
9 (37.5)

1 (25)
3 (75.0)

4 (100)
-

2 (40.0)
3 (60.0)

Median bed size 
(IQR)
• < 110 beds
• ≥ 110 to ≤ 500 
beds
• > 500 beds

178 (125, 
263)
6 (16)
25 (68)
6 (16)

182 (139, 
284)
2 (8.3)
15 (62.5)
7 (29.2)

136 
(101, 
381)
1 (35.0)
2 (50.0)
1 (25.0)

188 
(101, 
612)
1 (25.0)
2 (50.0)
1 (25.0)

110 
(80, 
180)
2 (40.0)
2 (40.0)
1 (20.0)

Academic
• Yes
• No

30 (81)
7 (19)

20 (83.3)
4 (16.7)

4 (100)
-

4 (100)
-

2 (40.0)
4 (60.0)

Median IPCAF score 
(IQR)

614 (569, 
693)

611 (557, 
668)

697 
(642, 
752)

523 
(431, 
570)

667 
(642, 
757)

IQR: interquartile range
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62, 95], respectively (Fig.   1). The highest score corre-
sponded to IPC domain 4 which evaluates HAI surveil-
lance (median 90·6 [IQR 87, 97]). Compared to for-profit 
HCFs, non-profit HCFs had significantly lower scores 
in multimodal strategies (median score 66 [54, 80] vs. 
80 [IQR 71, 100], P = 0·013); workload, staffing, and bed 
occupancy (median score 54 [IQR 30, 80] vs. 70 [IQR 57, 
92], P = 0.01); and built environment, material, and equip-
ment for IPC (median score 74 [IQR65, 90] vs. 95 [IQR 
90, 95], P = 0·003). Answers to each IPCAF question are 
shown in Suppl. Table 2.

Semi-structured interviews
To better understand the context of survey results, we 
interviewed 40 individuals from all four countries includ-
ing 13 (32%) physicians and 16 (39%) nurse members of 
the IPC program, and 11 (27%) microbiologists from four 
for-profit (all with IPCAF scores in the “advanced” cat-
egory”) and 12 non-profit HCFs. Non-profit HCFs that 
participated in interviews had IPCAF scores in “basic” 
[n = 1], “intermediate” [n = 7], and “advanced” [n = 4] cat-
egories). Perceived barriers to effective IPC program 
implementation are summarized in Table  2. Facilita-
tors to IPC program implementation are summarized in 

Table 3. We integrated interview data with IPCAF survey 
results using the SEIPS framework to identify gaps in IPC 
implementation, barriers, and facilitators which are dis-
cussed below.

Organization
According to the IPCAF survey, 30% (11 of 37) of HCFs 
had fewer than one IPC professional per 110 beds and 
the IPC professional did not work full time in another 
24% (9 of 37). Furthermore, 70% (26 of 37) of HCFs did 
not maintain an adequate workload of HCWs. Inter-
viewees overwhelmingly agreed human resources were 
insufficient for the usual very wide scope and responsi-
bilities of IPC programs. IPC physicians rarely had pro-
tected time to perform IPC program activities. They 
perceived the following challenges to maintaining appro-
priate IPC staffing (especially in non-profit HCFs): delays 
in appointing new personnel due to bureaucracy, more 
attractive compensation packages in for-profit HCFs, 
and poor work climate. While interviewees acknowl-
edged their interactions with hospital leaders were col-
legial, they were not necessarily collaborative (they did 
not have the support to find or implement solutions). 
Participants reported generally low prioritization of IPC 

Fig. 1 Infection prevention and control assessment framework (IPCAF) score by component stratified by healthcare facility ownership (for-profit in blue 
and non-profit in orange). Each IPCAF domain is scored out of a possible 100 points. Footnote: IPC1: IPC program; IPC2: IPC guidelines; IPC3: IPC education 
and training; IPC4: HAI surveillance; IPC5: multimodal strategies; IPC6: monitoring and audit of IPC practices and feedback; IPC7: workload, staffing, and 
bed occupancy; and IPC8: the built environment, and materials and equipment for IPC
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Table 2 Perceived barriers to effective infection prevention and control (IPC) program implementation by IPC personnel (physicians 
and nurses), and microbiologists

Barrier and exemplar quotation
Organization • Limited and/or non-sustainable hospital leadership support towards IPC

 “More than a year ago, we developed an IPC plan and presented it to hospital leadership for approval, but we have still not gotten an 
answer” -IPC physician-
 “They [hospital leadership] don’t do anything with the data we share” -IPC physician-
• Suboptimal communication with hospital leadership
 “We don’t have fluent communication with hospital leadership. For example. We have to mail requests to the hospital director, and 
wait for weeks or months to get a response” -IPC physician-
• Hospital bureaucracy to appoint new personnel, approve purchases, etc.
• IPC physicians lack protected time for IPC activities
• Inconsistent unit leadership support for IPC activities
• Lack of patient safety culture
 “This [patient safety culture] is something we have to get better at. Many [HCWs] remember to protect themselves but forget about 
the patient. Our hand hygiene compliance is always high for moments after interacting with the patients but always low for moments 
before touching the patient” -IPC nurse-
• Suboptimal compensation of HCWs
 “Many of us have multiple jobs to make a decent living” -IPC physician-
• Suboptimal work climate, low morale
• Insufficient human resources and workload across disciplines (including in IPC)
 “We are always trying to put out the fire, we don’t have time to really think what are the priorities and how to approach them” -IPC 
nurse-
• Frequent staff turn-over
• Power distance
 “Our society favors men, and there is a hierarchical structure that does not help us” -IPC nurse-
• Lack of unit accountability for low performance

Healthcare 
personnel

• Limited HCW’s awareness of the importance of IPC programs
• Limited HCW’s IPC knowledge
• HCW resistance to feedback and/or change
• Limited HCW motivation to change
• EVC services staffed by external companies (makes communication with IPC a bit more challenging)

Tasks • Unable to reach all relevant groups/areas (due to inadequate IPC staffing)
• Difficulty in translating data into action (majority are familiar with measuring and reporting but less familiar with implement-
ing changes)
• Do not measure impact of implemented interventions
• IPC teams are responsible for a broad range of issues
• Limited testing availability for Clostridioides difficile

Tools and 
technology

• Limited technical resources
 “We have to coordinate who is going to use the computer because we only have one” -IPC nurse-
 “Sometimes, a medical student or a resident gives us their old computer. When they die, we have to bring our own” -IPC nurse-
• Limited training opportunities for the IPC team
 “The [hospital leadership] asked us to do it on weekends because there is less clinical work than on weekdays” -IPC nurse-
 “We bought with our own money the supplies we needed for the hand hygiene workshop” -IPC nurse-
• Limited training opportunities for HCWs
• Limited supplies
 “We can’t provide feedback on hand hygiene compliance when we haven’t been able to provide towels to dry their hands” -IPC nurse”
• Lack of efficient methods to perform HAI surveillance
• Lack of support to process, analyze, or display HAI data
• Fragmented electronic health records

Physical 
environment

• Limited space
• The microbiology laboratory has limited operating hours
• Hospital infrastructure

External 
environment

• COVID-19 pandemic
 “The pandemic stopped our normal work. We have to go back to measuring hand hygiene compliance and other basic IPC activi-
ties” -IPC physician-
• Lack of incentives to reduce HAIs
• Limited support from public health authorities for IPC implementation
 “IPC programs should be a public health priority. We need their support to make IPC programs a hospital standard”

HCW: healthcare worker, HH: hand hygiene, HAIs: healthcare acquired infections
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programs by HCF directors and cited tight budgets as an 
impediment to allocate more resources to the IPC pro-
gram. Interviewees also perceived a “top down” approach 
from the HCF director (where decisions are made by the 
director and then communicated to the staff) was the 
nudge needed to improve HCWs’ engagement in IPC and 
adherence to IPC best practices.

Interviewees perceived stronger patient safety cul-
ture was needed to improve the engagement of HCWs, 
unit and HCF directors in IPC. Some IPC nurses stated 
they were perceived as the hospital “police” rather than 
partners with a common goal towards improving patient 
care. Other activities affected by cultural barriers are dis-
cussed in Tasks. According to the IPCAF survey, 78% (29 
of 37) of HCFs did not evaluate safety culture, yet 70% (26 
of 27) had representatives of quality and patient safety in 
their IPC committees (100% [15 of 15] in for-profit and 
50% [11 of 22] in non-profit HCFs).

Healthcare personnel
There were several barriers to broader HCW engage-
ment and participation in IPC. Interviewees reported 
that nurses were generally more engaged in IPC than 
physicians; however, work overload was an impediment 
for more nurses to champion IPC activities in their units. 

This was evidenced by IPCAF results, 41% (9 of 22) of 
non-profit HCFs did not have staff that did not belong to 
IPC that could serve as trainer or help with monitoring.

Another perceived barrier to HCW compliance with 
IPC guidelines was HCWs’ perceptions that HAIs or 
multi-drug resistance organisms (MDRO) were not a 
problem in their HCF, and a limited knowledge on the 
impact of IPC on patient outcomes. According to the 
IPCAF survey, HCFs most commonly (57%, 21 of 37) 
offered non-mandatory IPC training for their HCWs 
upon hiring or annually, while 19% either did not offer 
training or training was only done upon hiring. IPC 
personnel shared that the main limitations to providing 
more training in IPC to HCWs included lack of a bud-
get and lack of leadership support to conduct in-service 
training during work hours.

Tasks
Prevention guidelines are a basic core activity of any IPC 
program. According to the ICPAF survey, most (95%, 35 
of 37) HCFs implemented basic IPC guidelines such as 
those related to hand hygiene, transmission-based pre-
cautions, disinfection, and sterilization. Fewer imple-
mented guidelines for the prevention of surgical site 
infection (SSI) (78%, 29 of 37), transmission of MDROs 

Table 3 Perceived facilitators of effective infection prevention and control (IPC) program implementation by IPC physicians and 
nurses, and microbiologists

Facilitator and exemplar quotations
Organization • Empower IPC nurses

 “We let them [IPC nurses] present the data [HAI rates] and we are there to support them” -IPC physician-
• Empower patients to be IPC advocates (e.g., teaching patients how to care for surgical wounds)
• Empower bedside nurses to be IPC champions
 “We started offering this to nurses as a way to engage them in IPC. They rotate through our service, they learn about ID, shadow the 
IPC nurse… They love it…. Then they teach other in their units” -IPC physician-
• Dedicated budget
• Frame IPC in the context of patient safety
 “It is important for us [IPC nurses] to remind them [physicians], HAIs are preventable…And that they can make a difference” -IPC nurse-
• Hospital director is an active member of the IPC committee
• Multidisciplinary work
• Top-down approach
 “If the hospital director does not set it as an expectation, no one will listen to us” -IPC physician-

Person • Having an expert in quality in the IPC team
Tools and 
technology

• Competency-based training
• Computers to track IPC outcomes data
• IPC-specific journal club to increase IPC nurses’ confidence in addressing issues with front-line providers

Tasks • Color code HAI rates or hand hygiene compliance (red, yellow, green) for easier visualization of data
• Use of SWOT framework for effective strategic planning
• Weekly check-in meeting to plan activities for the week for the members of the team
• Units participate of implementation of initiatives
• Frequent internal meetings
• Alternate HAIs on a quarterly basis

External 
environment

• External hospital accreditation
• COVID-19
 “The pandemic did help increase the visibility of the IPC program, and our value” -IPC physician-
• Interaction with public health authorities
 “They [national authorities] came to visit us and left very helpful recommendations on things to we need to work on. It is good to hear 
what we are doing right and what we need to improve on” -IPC physician-
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(78%, 29 of 37), or safe injections (59%, 22 of 37). Insuf-
ficient time/personnel to develop guidelines was a com-
mon theme revealed during interviews.

Compliance with hand hygiene and central-line asso-
ciated bloodstream infection prevention bundles were 
measured at least quarterly by 84% (31 of 37) and 78% 
(29 of 37) of HCFs, respectively, according to the IPCAF 
survey. These data were usually shared with unit direc-
tors (by 76% of HCF, 28 of 37) and less frequently with 
HCWs (by 54% of HCFs, 20 of 37). HAI rates were shared 
with unit leaders in 84% (31 of 37) of HCFs, with HCWs 
in 70% (26 of 37) of HCFs, and with executive leader-
ship in 54% (20 of 37) of HCFs. During interviews, IPC 
nurses indicated that power distance related to gender 
(with women perceived as less powerful than men) and 
role (with those with a nursing degree perceived as less 
powerful than those with a medical degree) were barriers 
to sharing and discussing IPC process and outcome mea-
sures with other roles. In some cases, HCF leadership had 
concerns about disseminating these data among HCWs 
within the facility due to potential misuse of the infor-
mation in social media in retaliation to low wages. Some 
teams overcame this type of situation by implementing 
color-coded compliance data rather than actual numbers. 
In one HCF, the IPC team had recently incorporated an 
expert in patient safety into their team who made posi-
tive changes related to dissemination and communica-
tion of IPC compliance data. Another IPC team shared 
that improving IPC nurses’ evidence-based knowledge 
through journal clubs improved their ability to commu-
nicate with physicians regarding the need to implement 
an IPC bundle or adhere to best IPC practices.

In the IPCAF survey, HAI surveillance had an over-
all high score. However, 22% (8 of 37) of HCFs did not 
have standardized processes in place to regularly review 
the quality of information collected for surveillance. IPC 
personnel also shared inefficiencies in their daily work 
related to HAI surveillance mostly due to suboptimal 
technical resources (e.g., lack of office space, working 
with very old computers that needed to be shared, and 
limited information and technology support). This lim-
ited HAI surveillance to the ICUs, although, interviewees 
recognized opportunities to work in other clinical areas 
such as the wards, operating theaters, etc. Sometimes, 
IPC personnel were expected to prioritize policy enforc-
ing activities (e.g., fingernail policy) over other core IPC 
activities. Furthermore, according to the IPCAF survey, 
23% (8 of 37) of HCFs had no objectives or measurable 
outcome indicators of the IPC program.

While most (89%, 33 of 37) HCFs reported using mul-
timodal strategies to implement IPC guidelines includ-
ing the use of bundles in the IPCAF survey, interviewees 
reported a desire for training in quality improvement 
initiatives, and that they often lacked the support to 

assess the success of multimodal interventions and how 
to address challenges. For-profit HCFs were more likely 
to report linking patient safety and quality colleagues to 
developing and promoting multimodal IPC strategies 
than non-profit HCFs (93% [14 of 15] vs. 50% [11 of 22]).

Tools and technology
Interviewees reported a range of resources needed to 
improve their work and to improve HCWs’ compliance 
with IPC best practices ranging from hand hygiene sup-
plies to office space and computers. Although most par-
ticipants indicated their HCFs had an electronic medical 
record (EMR), it often did not provide tools to expedite 
IPC work such as a list of patients, flags for patients 
requiring transmission-based precautions, etc. Similarly, 
microbiology results were frequently not integrated into 
the EMR which required teams to rely on the IPC nurse 
to communicate about patients with MDRO and imple-
mentation of isolation precautions. Interviewees thought 
investments in software were cost prohibitive.

Physical environment
According to the survey, 24% (9 of 37) of HCFs fre-
quently placed patients in beds in hallways and 51% (19 
of 37) were able to ensure a minimum distance between 
beds for all departments. Most for-profit (87%, 13 of 15) 
and fewer non-profit HCFs (55%, 12 of 22) reported reli-
able access to hand hygiene devices in all areas. Filtered 
air systems were present in 80% (12 of 15) and 36% (8 of 
22) of for-profit and non- profit HCFs, respectively. Reli-
able, ready-to-use sterile and disinfected equipment was 
unavailable for 19% (7 of 37) of HCFs.

External influences
Interviewees perceived their interactions with subna-
tional/national health authorities very positively. Some 
of these interactions included audits of the IPC program, 
support for identification of antimicrobial resistant bac-
teria, and reporting of HAIs to the national surveillance 
network. Some expressed the reporting system could be 
simplified, and they wished for more feedback regarding 
surveillance results and guidance on action items. They 
also thought it would be beneficial to receive more tech-
nical assistance with the development of high-quality 
evidence-based IPC education for different HCW roles. 
IPC personnel perceived external HCF accreditation to 
be an important facilitator to improve resources, secure 
protected time for the IPC program, and prioritize IPC 
activities in the HCF. According to the survey, most (78%, 
29 of 37) HCFs reported relevant surveillance data to 
sub-national and/or national authorities such as HAIs.
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Discussion
We evaluated IPC program implementation in 37 HCFs 
from Guatemala, Panama, Ecuador and Argentina using 
a mixed-methods approach, including the IPCAF sur-
vey and semi-structured interviews with IPC personnel 
and microbiologists to better understand current gaps 
and barriers to sustainable and effective IPC programs. 
The largest gaps based on the IPCAF survey were in the 
domains of workload, staffing, and bed occupancy; edu-
cation and training; and implementation of multimodal 
strategies. In general, gaps were more severe among non-
profit HCFs. Interviewees provided important insight 
and context to these gaps and shared facilitators for IPC 
implementation. The main barriers were related to lim-
ited budgets, inadequate human and technical resources, 
suboptimal patient safety culture, limited knowledge of 
IPC, and limited hospital leadership support. A major 
facilitator of sustainable IPC implementation perceived 
by interviewees included hospital accreditation.

Education and training in IPC is essential to improve 
HCWs’ adherence to IPC guidelines and for IPC teams 
to effectively implement guidelines [6, 17, 18]. Similar 
to prior IPCAF surveys that evaluated IPC implementa-
tion in resource-limited settings, HCFs in this evalua-
tion scored low on this domain [4]. Perceived barriers 
reported by our participants included lack of funds to 
cover training courses for the IPC team, lack of protected 
time for HCWs to receive training, and insufficient staff 
to provide more frequent and effective education (edu-
cation was most commonly delivered via classroom 
instruction). In a recent survey conducted by members of 
the evaluation team, up to 60% of Latin American HCWs 
reported not having received IPC education, with physi-
cians being more likely to report lack of training in IPC 
than nurses or environmental care personnel [19]. This 
is not surprising as IPC education in many Latin Ameri-
can countries has traditionally focused on nursing staff. 
Improving access to evidence-based literature among 
IPC personnel was perceived as a facilitator to promote 
IPC guideline implementation as it improved the teams’ 
confidence in discussing guidelines with medical teams. 
A study evaluating IPC experts’ perspective on IPC 
implementation from resource-limited settings reported 
strengthening an IPC career path and identification of 
local champion trainers as important to improve IPC 
education in hospitals [2]. Another study assessing edu-
cational resources among members of the International 
Society for Infectious Diseases society reported most 
participants wished for step-by-step instructions on how 
to implement IPC strategies [20]. Our participants indi-
cated it was extremely helpful to receive visits/audits by 
national/subnational authorities that left them with spe-
cific recommendations for areas for improvement. They 
also indicated technical assistance with development of 

high-quality training resources by public authorities/sci-
entific societies for HCWs in different levels of training 
and career stages would be highly beneficial. Other spe-
cific areas in which participants desired more training 
opportunities were effective communication and quality 
improvement implementation.

Direct support by HCF leaders has been associated 
with improved IPC outcomes (lower HAI rates) in high-
income countries due to better compliance with IPC 
policies and procedures by HCWs [21, 22]. However, 
HCF leadership engagement and support towards IPC 
remained limited among our participating HCFs. This 
was attributed among other things to underapprecia-
tion of the importance of IPC programs, or lack of strong 
patient safety culture by HCF leadership. The later refers 
to an organizational commitment to create and promote 
an inter-rank/disciplinary collaboration which is essential 
to ensure compliance with IPC policies and procedures 
[23]. A recent survey evaluating patient safety culture in 
Latin American hospitals showed an overall low percep-
tion of patient safety culture (48% as a global measure) 
[24]. Removing staff hierarchy may help with communi-
cation around IPC process and outcome measures and 
developing strategic plans with unit or hospital direc-
tors. This is particularly important in HCFs where the 
IPC nurse may be the main individual responsible for the 
IPC program. Our participants perceived power distance 
as a barrier to guideline implementation; however, they 
also suggested a “top down” approach was necessary to 
improve HCWs’ engagement in IPC, similar to what has 
been reported in other regions that share similar socio-
cultural patterns [8, 25]. These findings underscore the 
need for more research to better evaluate what behav-
ioral approaches are most effective in positively influenc-
ing HCWs towards IPC in Latin America.

Another cited barrier to improving resources for the 
IPC program was the lack of a dedicated budget. The 
few studies that have evaluated cost-effectiveness of 
IPC programs in Latin America have shown encourag-
ing results [26, 27]. A single-center study from Argentina 
reported ~ 300,000USD net savings for a 20% reduction 
in HAIs in a year [27]. Hospital administrators should be 
aware of these data and work with IPC teams in develop-
ing investment plans for IPC programs. This is another 
opportunity where national and/or subnational levels 
could help set standards and improve resources (e.g., 
nurse-to-patient ratio). According to the 2023 WHO 
self-assessment survey that evaluated country progress 
on AMR action plan implementation, 32% (9 of 28) of 
Latin American countries that took the survey had not 
implemented an IPC program highlighting the need to 
urgently prioritize IPC program implementation at the 
country level, and efforts to identify levers to help HCFs 
better support IPC activities [11].
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Our evaluation has several limitations. Selection bias 
may have occurred as we did not use a randomized sam-
ple, and we may have included HCFs that were more 
engaged or had more robust IPC programs. Even though 
the sample included a mix of for-profit and non-profit 
HCFs, most scored in the “intermediate” or “advanced” 
level of IPC implementation. Additionally, only four of 
the 31 countries in Latin America were included. Fur-
thermore, 65% of HCFs completing the ICPAF were 
from Argentina. Although other studies using differ-
ent recruitment methodologies and in other countries 
in Latin America not included in the present study have 
provided similar results, findings from ours and other 
studies may be underestimating gaps in IPC implemen-
tation [4, 6]. While interviews provided unique insights 
into the challenges associated with IPC implementation 
in Latin American hospitals, we did not interview HCF 
directors. Future studies addressing their perspective 
are needed. Finally, we used the SEIPS model to develop 
the interview guide to ensure many relevant factors that 
can influence program implementation were considered. 
However, due to the wide scope of IPC programs, there 
were some areas that were not addressed in detail in our 
evaluation such as challenges related to complying with 
bed occupancy recommendations.

Conclusions
This evaluation allowed us to identify several opportu-
nities to improve IPC program implementation in Latin 
American hospitals (see a summary of future consid-
erations to strengthen IPC in the region in the Box). 
Based on our findings, improving technical and human 
resources to allow IPC teams to perform their work more 
efficiently and be able to expand their activities to the 
hospital more broadly, nourishing a culture of safety, and 
improving resources to facilitate guideline implemen-
tation and to increase IPC knowledge for IPC staff and 
HCW are crucial to building robust IPC programs in 
the region. National or subnational authorities can play 
an important role in addressing many of these gaps. It is 
critical for countries to identify the levers that will allow 
HCFs to invest more resources in IPC programs. There 
might be additional gaps in IPC implementation that 
were undetected through our study. Additional evalua-
tions in other countries in Latin America are needed.
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