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Abstract 

Introduction:  Infection prevention and control (IPC) in healthcare settings is imperative for the safety of patients as 
well as healthcare providers. To measure current IPC activities, resources, and gaps at the facility level, WHO has devel‑
oped the Infection Prevention and Control Assessment Framework (IPCAF). This study aimed to assess the existing 
IPC level of selected tertiary care hospitals in Bangladesh during the COVID-19 pandemic using IPCAF to explore their 
strengths and deficits.

Methods:  Between September and December 2020, we assessed 11 tertiary-care hospitals across Bangladesh. We 
collected the information from IPC focal person and/or hospital administrator from each hospital using the IPCAF 
assessment tool.. The score was calculated based on eight core components and was used to categorize the hospitals 
into four distinct IPC levels– Inadequate, Basic, Intermediate, and Advanced. Key performance metrics were summa‑
rized within and between hospitals.

Results:  The overall median IPCAF score was 355.0 (IQR: 252.5–397.5) out of 800. The majority (73%) of hospitals 
scored as ‘Basic’ IPC level, while only 18% of hospitals were categorized as ‘Intermediate’. Most hospitals had IPC guide‑
lines as well as environments, materials and equipments. Although 64% of hospitals had IPC orientation and training 
program for new employees, only 30% of hospitals had regular IPC training program for the staff. None of the hospi‑
tals had an IPC surveillance system with standard surveillance case definitions to track HAIs. Around 90% of hospitals 
did not have an active IPC monitoring and audit system. Half of the hospitals had inadequate staffing considering the 
workload. Bed occupancy of one patient per bed in all units was found in 55% of hospitals. About 73% of hospitals 
had functional hand hygiene stations, but sufficient toilets were available in only 37% of hospitals.

Conclusion:  The majority of sampled tertiary care hospitals demonstrate inadequate IPC level to ensure the safety 
of healthcare workers, patients, and visitors. Quality improvement programs and feedback mechanisms should be 
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Background
Infection prevention and control (IPC) in healthcare set-
tings is imperative for the safety of patients as well as 
healthcare providers [1]. IPC remains a cornerstone strat-
egy for preventing hospital-acquired infections (HAI) 
and antimicrobial resistance (AMR) [2]. HAIs are associ-
ated with high rates of morbidity and mortality, affecting 
over 1.4 million patients annually around the globe and 
carrying a projected mortality of over 10% [3–5]. Low- 
and middle-income countries (LMIC) face an undue 
burden of HAIs with up to 25% of hospitalized patients 
experiencing HAIs compared to 7% in the high-income 
countries [6, 7]. These infections heavily strain health sys-
tems and incur rising direct and indirect costs [5, 8].

Like many LMICs, IPC practices in Bangladesh have 
been hindered by overcrowding, understaffing, inad-
equate environmental cleaning, insufficient hand wash-
ing stations, low compliance with recommended hand 
hygiene practices, poor ventilation, and lack of IPC train-
ing [9, 10]. This has resulted in high rates of HAIs. In 
one study from Bangladesh, 5% of patients hospitalized 
for > 72  h acquired a hospital-acquired respiratory ill-
ness [11]. HAIs can also affect healthcare workers. The 
same study [11], documented 27% of healthcare work-
ers experienced a respiratory illness during the study 
period. Another study reported that 2.6% of hospitalized 
patients and 4% of healthcare workers developed hospi-
tal-acquired diarrhea [12]. Other studies from Bangla-
desh have estimated overall rates of HAIs ranging from 8 
to 30%, exacerbated by inadequate IPC [13–15].

The recent COVID-19 pandemic further exposed the 
gaps in IPC to prevent HAIs. Despite various infection 
control measures, up to 44% of SARS-CoV-2 infections 
early in the outbreak were hospital-acquired [16]. In Bang-
ladesh, 9455 frontline health workers have been infected, 
and 180 physicians died from COVID-19 between March 
2020 and December 2021, which indicates substantial 
deficits in IPC practices [17, 18]. However, throughout the 
pandemic, hospitals have enhanced IPC efforts leading to 
fewer hospital-acquired SARS-CoV-2 infections, demon-
strating the effectiveness of this strategy against epidemic 
as well as endemic diseases [19].

Additionally, AMR has been inextricably linked to 
HAIs in LMIC settings [20]. In 2019, bacterial AMR 
was directly responsible for around 1.27 million 

fatalities worldwide and attributable for an estimated 
495 million (362–657 million) deaths without infection 
[21]. AMR is anticipated to result in 9 million excess 
deaths and a financial loss of $100 trillion in LMICs by 
2050 [22]. HAIs and AMR transmission in healthcare 
settings can be prevented by implementing systematic 
and effective IPC initiatives [23, 24]. Moreover, IPC is a 
cost-effective strategy to reduce infections in healthcare 
settings [19]. Despite substantial progress to minimize 
HAIs in many parts of the world, several recent events 
have highlighted the need to improve IPC at both the 
national and facility levels [25]. In light of this concern, 
in 2018, WHO released an evidence-based tool on IPC 
core components titled “The Infection Prevention and 
Control Assessment Framework (IPCAF)” to assess, 
analyze, and enhance the IPC activities of a hospital 
facility [24]. The overall IPCAF score indicates the level 
of IPC standards of a hospital [1]. Using this framework 
and the set of tools, healthcare facilities would be ena-
bled to evaluate existing IPC processes and infrastruc-
ture and detect relevant problems and shortcomings 
that require improvement. In Bangladesh, limited sys-
tematic evaluations of IPC have been conducted at the 
national or facility level. This study aimed to assess the 
current IPC standards and find out the gaps of selected 
tertiary care hospitals in Bangladesh using the IPCAF 
tool and identify steps for IPC improvement during the 
COVID-19 pandemic and beyond.

Methods and materials
Study design and study sites
We conducted this cross-sectional survey from Sep-
tember-December 2020. After discussion with the 
Director-General of Health Services (DHGS), hospital 
leadership teams, and subject matter experts, we pur-
posively selected 11 tertiary hospitals (bed occupancy 
ranged from 450 to 2600) across Bangladesh that dem-
onstrated a commitment to enhancing IPC. These hos-
pitals were purposively selected by the government 
authorities (DGHS) to implement the IPC pilot inter-
vention, which is around 25% of total tertiary care 
health facilities in Bangladesh, Face-to-face interviews 
were conducted from respective hospitals with the IPC 

implemented to strengthen all IPC core components, particularly IPC surveillance, monitoring, education, and train‑
ing, to improve healthcare safety and resilience.

Keywords:  Antimicrobial resistance, Facility assessment, Hospital-acquired infection, Infection prevention and 
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focal person and/or hospital administrator who had 
IPC-related expertise.

Data collection tool—IPCAF
We used the IPCAF tool to assess the current IPC level 
and resources in selected hospitals. IPCAF is a struc-
tured, closed-ended questionnaire with an associated 
scoring system. This is an established tool to measure IPC 
activities and identify relevant strengths and weaknesses 
at acute health care facilities [26]. It comprises eight sec-
tions highlighting the eight IPC core components (CC). 
The results of each question are aggreagated within the 
eight CCs, with possible scores ranging from 0 to 100 for 
each CC. The overall IPCAF score was obtained by sum-
ming the findings of all eight core components. The eight 
CCs of the IPCAF questionnaire are as follows:

CC1: IPC program
CC2: IPC guidelines
CC3: IPC education and training
CC4: HAI surveillance
CC5: Multi-modal strategies for implementation of 
IPC interventions
CC6: Monitoring/audit of IPC practices and feed-
back
CC7: Workload, staffing, and bed occupancy
CC8: Built environment, materials, and equipment 
for IPC at the facility level

These eight core components include a total of 81 indi-
cators. Based on the overall score obtained, the respective 
facility was categorized into one of four IPC promotion 
levels (Table 1).

Data analysis
We completed data entries through MS-Access. For cate-
gorical results, descriptive analysis was conducted using a 
frequency and cross-tabulation analysis. We summarized 
the indicators by frequency, percentage, and median with 
interquartile range. Statistical software STATA version 

15.0 (STATA Corp Inc., Texas, USA) was used to perform 
the analyses.

Results
Demographic information
All 11 healthcare facilities were tertiary care hospitals, 
with average bed capacities ranging from 620 to 970. In 
terms of facility ownership and management, nine of 
the facilities were public hospitals and two were private 
hospitals (Table 2). The selected healthcare facilities are 
also teaching hospitals with huge patient loads. The hos-
pitals have key departments and equip modern health-
care facilities. These are also the referral hospitals, and 
patients from sub-district and district-level hospitals get 
admission to these hospitals.

Distribution of IPCAF score
The overall median IPCAF score for the participating 
hospitals was 355.0 (IQR: 252.5–397.5). The two hospitals 
with the highest IPCAF scores (522.5 and 482.5; Fig.  1) 
obtained ‘Intermediate’ IPC levels according to the WHO 
reference range on IPCAF classification. Eight (72.7%) 

Table 1  IPCAF scoring and Interpretation

IPCAF Score Category Interpretation

0–200 Inadequate IPC core components implementation is deficient. Significant improvement is required

201–400 Basic Some aspects of the IPC core components are in place, but not sufficiently implemented. Further improvement is 
required

401–600 Intermediate Most aspects of the IPC core components are appropriately implemented. The facility should continue to improve the 
scope, implementation, and quality and focus on the development of long-term plans to sustain and promote the 
existing IPC program activities

601–800 Advanced The IPC core components are fully implemented according to the WHO recommendations and appropriate to the 
facility’s needs

Table 2  Demographic information of study hospitals

Facility
type

Hospital 
name

Bed capacity Bed 
Capacity
(Average)

Annual 
patient
turnover 
(Average)

Public hos‑
pital

Hospital 1 450 970
(450–2600)

85,522

Hospital 2 450

Hospital 3 500

Hospital 4 2600

Hospital 5 1400

Hospital 6 850

Hospital 7 500

Hospital 8 500

Hospital 9 1500

Private hos‑
pital

Hospital 10 580 610
(580–640)

15,500

Hospital 11 640
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hospitals scored as ‘Basic’ IPC levels, whereas one hospi-
tal fell into the ‘Inadequate’ category with a score of 192.5 
(Fig. 1).

Based on core component score distribution, the 
highest median score (67.5) was recorded for both IPC 
Guidelines (CC2) and Built environment, equipment, and 
material for IPC (CC8), while HAI Surveillance (CC4) 
had the lowest score [median 5.0, IQR: 0, −  23.8]. The 
widest variability was found for IPC guidelines (CC2) and 
IPC education and training (CC3), and the narrowest for 
the built environment, equipment, and material for IPC 
(CC8) (Table 3).

Component‑based analysis
IPC program (CC1)
The calculated median score for IPC programs was 50.0 
(IQR: 37.5–61.3). About three-fourth of hospitals (72.7%) 
had an IPC program, but only 18.2% hospitals had this 
program with clearly defined IPC objectives and annual 
activity plans. The IPC program was supported by a des-
ignated professional and/or an IPC committee in less 
than half of the hospitals (45.5%). Support for IPC goals 
and indicators (i.e., at executive level meetings, execu-
tive rounds, participation in morbidity and mortality 
meetings) was demonstrable in 36.4% of hospitals. As for 
microbiological laboratory support, 9 out of 11 hospi-
tals had laboratory capacity for delivering results reliably 
(timely with sufficient quality), and less than half of the 
hospitals had IPC program-specific budget allocations 
(Table 4).

IPC guidelines (CC2)
CC2 had the highest median score at 67.5 (IQR: 48.8–
76.3). Hand hygiene guidelines were available in all hos-
pitals while guidelines for disinfection, sterilization, and 
waste management were found in 90.9% of hospitals. 
Only 9.1% of hospitals had antibiotic stewardship guide-
lines. Around half of the hospitals (54.5%) had guidelines 
for transmission-based precautions, surgical site infection 
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Fig. 1  Total IPCAF scores by participating hospitals. *Reference score: 0–200 = Inadequate, 201–400 = Basic, 401–600 = Intermediate, 601–
800 = Advanced

Table 3  Distribution of IPCAF score by core component

Core component (CC) Median (IQR)

CC1: IPC program 50.0 (37.5, 61.3)

CC2: IPC guidelines 67.5 (48.8, 76.3)

CC3: IPC education and training 30.0 (25.0, 57.5)

CC4: HAI surveillance 5.0 (0.00, 23.8)

CC5: Multimodal strategies for implementation of IPC 
interventions

35.0 (32.5, 52.5)

CC6: Monitoring/audit of IPC practices and feedback 45.0 (26.3, 48.8)

CC7: Workload, staffing and bed occupancy 40.0 (27.5, 50.0)

CC8: Environments, materials and equipment for IPC 67.5 (56.8, 72.3)
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Table 4  Key findings of IPCAF assessment in selected tertiary care hospitals of Bangladesh

Core components Indicators Frequency 
(N = 11)

% (n/N) 
(%)

CC1: IPC program

IPC program Have an IPC program except for clearly defined objectives 8 72.7

Program with clearly defined objectives, annual activity plan 2 18.2

IPC program supported by part-time IPC professional 5 45.5

All the IPC teams include both doctors and nurses 8 72.7

IPC committee IPC committee actively supporting the IPC team 5 45.5

Senior facility leadership represented/ included in the com‑
mittee

7 63.6

Senior clinical staff 9 81.8

Facility management 10 90.9

Have clearly defined IPC objectives for specific critical areas 9 81.8

Institutional support Allocated budget specifically for the IPC program 5 45.5

Demonstrable support for IPC objectives, indicators in the 
facility

4 36.4

Have microbiological lab support and deliver results reliably 9 81.8

CC2: IPC guidelines

Available guidelines for Expertise for developing or adapting guidelines 7 63.6

Hand hygiene 11 100.0

Disinfection and sterilization 10 90.9

Waste management 10 90.9

Standard precautions 8 72.7

Healthcare worker protection safety 8 72.7

Transmission-based precautions 6 54.5

Prevention of SSI 6 54.5

Injection safety 5 45.5

Antibiotic stewardship 1 9.1

Guidelines develop and monitor Guidelines consistent with national/international guidelines 9 81.8

Stakeholders developed guidelines on local needs and health‑
care workers executed those

7 63.6

Healthcare workers received specific updated IPC training 5 45.5

Monitored IPC guideline implementation regularly 5 45.5

CC3: IPC education and training

IPC training Presence of IPC experts for conduction of training 6 54.5

Received IPC training during annual new employee orienta‑
tion

7 63.6

IPC training not received by healthcare workers 4 36.4

IPC training not received by cleaners and other supporting 
staffs

5 45.5

IPC training not received by Administrative and managerial 
staff

7 63.6

No specific IPC training for patients and their family members 9 81.8

Evaluation of IPC training/education Periodic evaluation of the effectiveness of the IPC training 3 27.3

Ongoing development/education offered to staff about IPC 3 27.3

CC4: HAI surveillance

Organization of Surveillance Surveillance is a defined component of IPC programs 0 0

Trained professionals in basic epi, surveillance and IPC 0 0

Informatics/IT support to conduct surveillance 0 0

Personnel responsible for surveillance 1 9.1
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Table 4  (continued)

Core components Indicators Frequency 
(N = 11)

% (n/N) 
(%)

Priorities of Surveillance and conducting areas Prioritization to determine HAIs for surveillance 0 0

No surveillance for local priority epidemic infections (TB, flu) 
and vulnerable populations such as neonates, ICU

6 54.5

Surveillance for:

Surgical site infections 2 18.2

Device associated infections 2 18.2

Multidrug-resistant colonization 2 18.2

Impacts on healthcare staff in the clinical, laboratory settings 2 18.2

Regular evaluate the surveillance 2 18.2

Methods of surveillance Use of reliable case definitions and standardized data collec‑
tion methods

0 0

Not had any processes to regularly review the data quality 10 90.9

Not had adequate microbiology and lab capacity to support 
surveillance

6 54.5

Adequate microbiology and lab capacity to support surveil‑
lance through analyzing the antibiotic drug-resistant pattern

2 18.2

Information analysis dissemination, and governance Not use of surveillance data to develop a tailored plan for 
improved IPC

10 90.9

Regular feedback on up-to-date surveillance IPC committee/
administration

1 9.1

Regular feedback on up-to-date surveillance information with 
doctor/nurse

4 36.4

Annually feedback on up-to-date surveillance information by 
written/orally

4 36.4

CC5: Multi-modal strategies for implementation of IPC interventions

Multi-modal element inclusions Use of multi-modal strategies for implementation of IPC activi‑
ties

8 72.7

Education and training: Written or oral or e-learning mode of 
information

5 45.5

Safety climate and culture change: Managers/leaders show 
visible support

3 27.3

Monitoring and feedback: Monitoring compliance with out‑
come indicators

6 54.5

System change: Interventions to ensure the necessary infra‑
structure and continuous availability of supplies

8 72.7

Communications and reminders: Reminders, posters, or other 
advocacy/awareness-raising tools to promote the intervention

9 81.8

Implementation strategy Strategies include bundles or checklists 0 0

Regularly link to colleagues from quality improvement and 
patient safety

5 45.5

The multidisciplinary team used to implement IPC multimodal 
strategies

3 27.3

CC6: Monitoring/audit of IPC training and feedback

Monitoring plan No well-defined monitoring plan with clear goals, targets and 
activities

10 90.9

No trained personnel responsible for monitoring/audit of IPC 
practices

10 90.9



Page 7 of 13Harun et al. Antimicrobial Resistance & Infection Control          (2022) 11:125 	

Table 4  (continued)

Core components Indicators Frequency 
(N = 11)

% (n/N) 
(%)

Monitoring indicators Transmission-based precautions and isolation 4 36.4

Usage of alcohol-based hand rub or soap 6 54.5

Wound dressing change 7 63.6

Hand hygiene compliance 8 72.7

Cleaning of the ward environment 9 81.8

Disinfection and sterilization 9 81.8

Consumption/usage of antimicrobial agents 4 36.4

Feedback and auditing report Provide feedback on IPC performance audit report 0 0

Conduct WHO hand hygiene self-assessment survey 2 18.2

Reporting of monitoring data annually and assess safety 
cultural factors

1 9.1

CC7: Workload, bed staffing and occupancy

Staffing Staffing level assessment in the facility 3 27.3

System of staffing needs assessments during staffing levels 
deemed to low

5 45.5

Maintenance of WHO/national said ratio for Health care worker 
(HCW) to patients in around 50 of total units

6 54.5

Bed occupancy Facility’s ward design in accordance with international stand‑
ards only in certain departments

5 45.5

Bed occupancy for one patient per bed for all units (including 
emergency departments and pediatrics)

6 54.5

Patients NOT placed in beds standing in the corridor outside 
of the room

5 45.5

adequate spacing of > 1 m between patient beds for all units 
(including emergency departments and pediatrics)

3 27.3

No system to assess and respond when adequate bed capacity 
is exceeded

4 36.4

CC8: Built environment, materials and equipment for IPC at the facility level

Water Water services are available at all times and of sufficient 
quantity

10 90.9

Reliable safe drinking water station present and accessible at 
all times

7 63.6

Hand hygiene, sanitation Functional hand hygiene station with reliably available sup‑
plies

8 72.7

Functional and sufficient number (≥ 4) toilets/improved 
latrines available

4 36.4

Power supply, ventilation Functional environmental ventilation available in patient-care 
areas

11 100

Sufficient energy/power supply available day and night for all 
uses

8 72.7

Appropriate and well-maintained materials for cleaning are 
available

7 63.6

Cohorting and PPE use Sufficient and continued availability of PPE for HCW 6 54.5

Single room is available for cohorting 2 18.2

Suitable room is available (except a single room) for patient 
cohorting

6 54.5
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Core components Indicators Frequency 
(N = 11)

% (n/N) 
(%)

Medical waste and sewage management Functional waste collection containers to all waste generation 
points

7 63.6

Functional burial pit/fenced waste dump or municipal pick-up 
available

6 54.5

Functional incinerator or alternative treatment technology 
available

1 9.1

Functional wastewater treatment system available 2 18.2

Decontamination and sterilization Functioning reliably dedicated decontamination area/ sterile 
department

6 54.5

Reliably have sufficient sterile and disinfected equipment for 
everyday use

9 81.8

Disposable items are continuously available when necessary 11 100

Table 4  (continued)

prevention, and injection safety. Where these guidelines 
were available, they were consistent with national/inter-
national guidelines in most of the hospitals (81.8%). For 
IPC activities, 63.6% of hospitals had the expertise for 
developing or adapting IPC guidelines. In 45.5% of hos-
pitals, healthcare providers received specific training on 
updated IPC guidelines, including regular monitoring sys-
tems for guideline implementation (Table 4).

IPC education and training (CC3)
IPC education and training varied highly among the 
study hospitals (median score 30.0, IQR: 25.0–57.5). IPC 
experts for training were found in more than half of the 
hospitals (54.5%), though healthcare workers in a signifi-
cant number of hospitals (36.4%) never or rarely received 
any IPC training. The cleaners and administrative staff 
did not participate in any training on IPC in 45.5% and 
63.6% of hospitals, respectively. Only 18.2% of hospitals 
had arrangements for specific IPC training for patients 
and their family members (Table 4).

HAI surveillance (CC4)
HAI surveillance received the lowest score in the facil-
ity assessment, with a median of 5.0 (IQR: 0–23.8). None 
of the hospitals had a surveillance system as a defined 
component of IPC, nor did they use a standardized case 
definition for surveillance of HAIs. All hospitals cited a 
lack of necessary IT support and specialized profession-
als skilled in epidemiology to carry out surveillance. Only 
two hospitals conducted regular analysis for antimicro-
bial drug resistance patterns (Table 4).

Multi‑modal strategies (CC5)
The majority of hospitals (72.7%) were found to use 
multi-modal strategies for the implementation of IPC 
activities and the median value for CC5 recorded 35.0 
(IQR: 32.5–52.5). More than half of the hospitals (54.5%) 

had monitoring compliance maintained with outcome 
indicators. Managers showed visible support only in few 
hospitals (27.3%) for safety climate and culture change. 
In all hospitals except one, reminders, posters, or aware-
ness-raising tools were used to promote interventions. 
However, less than one-third of hospitals (27.3%) had 
multi-disciplinary teams for the implementation of vari-
ous strategies (Table 4).

Monitoring and audit of IPC practices and feedback (CC6)
CC6 had a median value of 45.0 (IQR: 26.3–48.8), which 
indicates a lack of monitoring and audit practices in study 
hospitals. In the majority of hospitals (90.9%), monitor-
ing plans with clear goals, targets, or activities, including 
trained monitoring persons were absent. The most moni-
tored indicators were disinfection and sterilization of 
medical equipment and cleaning of ward environments 
(81.8%) followed by hand hygiene compliance (72.7%) 
and wound dressing changes (63.6%). Only two hospitals 
conducted the WHO hand hygiene self-assessment sur-
vey, of which one hospital had annual reporting of moni-
toring data (Table 4).

Workload, staffing, and bed occupancy (CC7)
The median score for workload, staffing, and bed occu-
pancy was 40.0 (IQR: 27.5–50.0). Staffing level assess-
ments were found in only 27.3% of hospitals. Around 55% 
of hospitals maintained the WHO/national proposed ratio 
for healthcare workers to patients in around half of their 
total units. More than half of the hospitals (54.5%) had 
availability of one patient per bed for all units. Less than 
one-third hospitals (27.3%) maintained adequate spacing 
(> 1 m) between patient beds for all units (Table 4).

Built environment, materials, and equipment for IPC (CC8)
The built environment, materials, and equipment were 
frequently conducive to maintaining IPC with a median 
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score of 67.5 (IQR: 56.8–72.3). Around 90.9% of hospitals 
had available water services with sufficient quantity, and 
reliable and accessible safe drinking stations were found 
in 63.6% of hospitals. Regarding ventilation systems, all 
the hospitals had functional environmental ventilation 
(natural or mechanical) available in patient-care areas. 
Functional hand hygiene stations with reliably accessi-
ble supplies of alcohol-based hand-rub solution or soap 
and single-use towels were present at the majority of the 
hospitals (72.7%). Single room for cohorting was avail-
able only in 18.2% of healthcare settings, and over half 
of the hospitals maintained a sufficient and continuous 
PPE supply. Functional waste collection containers were 
found at waste generating points in 63.6% of settings, but 
only two hospitals had functional incinerator or waste-
water treatment systems. More than 88% of hospitals 
possessed sufficient reliable equipment that was sterile 
and disinfected for daily usage (Table 4).

Discussion
We assessed the existing IPC level of selected tertiary 
care hospitals in Bangladesh using the WHO IPCAF tool. 
There are very few studies conducted in South Asian 
countries, including Bangladesh, using the IPCAF tool to 
assess the IPC condition in tertiary care hospitals. This 
assessment has provided us with valuable insights into 
the actual scenario of key IPC structures, implementa-
tion, and processes in these healthcare settings. Find-
ings from other studies have revealed that adherence to 
proper IPC measures can reduce the incidence of HAIs 
by up to 70% in healthcare settings [27]. This assess-
ment revealed that most facilities only met a basic IPC 
level [28] which is consistent with a recently conducted 
global study [1]. While some aspects (IPC guidelines, IPC 
environment, material, equipment, IPC program) of the 
IPC core components were frequently in place, not all 
were sufficiently implemented, indicating that substantial 
improvement is required.

Although it was not designed in response to COVID-
19, the co-occurrence of the pandemic underscored the 
importance of IPC and the need to identify opportunities 
for improvement.PPE deficits may have been exacerbated 
by the tremendous global supply chain gaps that emerged 
as the demand for PPE in response to SARS-CoV-2 grew. 
Regardless, the findings from this study identify ongoing 
crucial IPC deficiencies prevailing at tertiary hospitals 
that likely contributed to nosocomial cases of SARS-
CoV-2. The resilience of healthcare facilities in contain-
ing and treating disease without propagating infectious 
threats will depend on enhancing IPC practices in 
response to regular assessments such as was conducted 
in this study.

Two hospitals attained intermediate IPC levels. These 
facilities were remarkable for obtaining higher scores in 
most of the indicators compared to other hospitals. Only 
one facility ranked at the inadequate IPC level. No facility 
achieved an advanced IPC level. Therefore, we observed 
a profound degree of heterogeneity through this facility-
level IPC assessment. These results of IPC capacityare 
similar to other facility assessments conducted in South 
Asia and other middle-income countries [29] and are 
concerning.

Regarding the IPCAF scores, marked differences 
occurred among IPCAF core components between the 
tertiary care hospitals. IPC programs (CC1) were fre-
quently present, though the deliverables of these pro-
grams are less clear given the lack of defined objectives 
and annual activity plans. This highlights the need for 
strategically delineating the deliverables of an IPC pro-
gram to ensure its impact. Other studies also have tes-
tified that an IPC program’s success depends on clear 
communications and the specification of objectives [30]. 
Additionally, less than half of the hospitals had an IPC 
team comprising of dedicated IPC professionals to sup-
port the IPC program; all the designated individuals were 
temporarily appointed. This reveals an inadequate insti-
tutional commitment to strengthening IPC, which is 
supported by the fact that less than half of the facilities 
had an allocated budget for conducting IPC activities. 
Similar deficits in budget allocations have been observed 
in a global situational analysis, revealing this to be a 
widely pervasive challenge [31]. There always has been a 
direct relationship between the availability of funds and 
increased IPC preparedness. An IPC programme with 
dedicated team and governance, is crucial to reduce the 
spread of infectious diseases in the hospital setting [32]. 
Lack of allocated money, lack of clear and specific objec-
tives to run the program, and lack of dedicated IPC teams 
demonstrate the need for greater IPC prioritization. In 
collaboration with Directorate General of Health Ser-
vices (DGHS), the hospital authorities can enhance the 
institutional commitment through contextualized IPC 
programs with priority-based objectives and designated 
teams.

Although IPC guidelines (CC2) were commonly avail-
able, antibiotic stewardship guidelines were found only 
in one hospital. This might be a contributing factor to 
physicians’ lack of knowledge towards rational prescrib-
ing of antibiotics [33]. The establishment of an antibiotic 
stewardship program (ASP) could be an essential step 
in educating clinicians to optimize the use of antibiotics 
for effective treatment of infections and protect patients 
from antibiotic resistance [34]. IPC training and educa-
tion (CC3) were less frequent and sometimes absent, 
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despite being six months into the COVID-19 pandemic. 
A study from Bangladesh also highlighted that health-
care workers were not receiving quality and sufficient 
training around IPC, with 85% of participants report-
ing they received no formal training on infection control 
[35]. Regular IPC training was also found to be lacking 
from studies in Ghana, Pakistan, and even Austria [29, 
36, 37]. These findings demonstrate that the importance 
of regular IPC training may not be well understood by 
hospital administration or that IPC experts to facilitate 
such training are lacking. Cleaners, who are a core part 
of hospital staff and significantly contribute to maintain-
ing hospital hygiene, were found to receive IPC training 
even less frequently than healthcare workers in our study. 
This finding is consistent with a study conducted in Tur-
key where about 57% of the cleaners did not receive any 
formal training on infection control [38]. The hospitals 
should regularly arrange motivation sessions and hands-
on IPC training for all the staff, particularly for cleaners.

HAI surveillance (CC4) was found to be routinely 
lacking, stemming from inadequate microbiology and 
lab capacity, lack of IT support, and absence of experts 
trained in basic epidemiology. HAI surveillance can-
not be effectively conducted if each of these parameters 
is not in place. Hospital-based surveillance allows the 
estimation of local burden and incidence of HAI so that 
appropriate IPC measures can be taken [4, 39]. Given the 
known burden of antimicrobial drug resistance in admit-
ted patients with HAIs [40], such a scenario ultimately 
puts the patients at risk of receiving inappropriate care. 
HAI surveillance should be improved by concurrent 
building capacity in laboratory diagnostics and epidemio-
logic methods.

Multi-modal strategies (CC5) is a comparatively new 
concept that is gradually becoming more prevalent in 
IPC practice [41–43]. Most of the hospitals achieved a 
low score for this component, which indicates the lack 
of awareness about the need to have a multi-disciplinary 
team to provide inputs on and implement a variety of 
strategies. The low utilization of multi-modal strategies 
may arise because of a lack of interdepartmental coop-
eration. Studies conducted in Pakistan, Austria, and Ger-
many also reported similar findings, although the last 
two countries were in high-income settings and techno-
logically more advanced than Bangladesh [29, 36, 44].

Study facilities varied in monitoring and auditing of 
IPC practices (CC6) as well as workload, staffing, and 
bed occupancy levels (CC7). A well-defined monitoring 
plan with proper goals, targets, and activities was absent 
in all hospitals, except one public facility with a strong 
enforcement culture and greater structural and logisti-
cal support. None of the facilities provided regular feed-
back reports on IPC performance audits to any upper 

administration, which shows limited institutional invest-
ment in making improvements around IPC. Gilbert and 
Kerridge asserted that poor leadership often has a deep 
connection with a lack of proper IPC practices in the 
facility and negatively impacts the overall compliance rate 
[45]. Nearly half of facilities demonstrated understaffing 
and overcrowding, which have been demonstrated to be 
significant risk factors for HAIs in many previous studies 
[46, 47]. Although the system may have been unusually 
burdened by surges of COVID-19, previous studies from 
Bangladesh have demonstrated similar rates of deficien-
cies on these metrics [10]. Overcrowding and inadequate 
staffing in these hospitals reveal another opportunity 
for improvement in IPC practices but require high-level 
institutional support and planning. The policymakers 
should fill up vacancies on a priority basis and foster the 
recruitment process until a standard patient to staff ratio 
is obtained.

The last core component (CC8) assesses the infra-
structure, materials, and equipment for optimum IPC 
practices in a healthcare setting. Data showed that 
the hospitals’ water, electricity, light, and ventilation 
(mechanical or natural) system was generally satisfac-
tory as more than 70% of the facilities had these ameni-
ties in abundance, which is consistent with Bangladesh’s 
status as a lower-middle-income country. However, some 
of the institutions were found to be lacking a sufficient 
number of functional toilets and hand hygiene stations 
with regular supplies of soap and hand rub solution. 
This may have resulted from decreased access to mainte-
nance and repair services during the pandemic as service 
technicians may have been concerned about exposure 
to SARS-CoV-2 in healthcare facilities. The lack of func-
tional hygiene stations can lead to poor compliance with 
hand hygiene among healthcare workers, which is in line 
with a study’s findings on hygiene practices in Bangla-
desh (48). Additionally, there was no validation of the 
adequacy of ventilation, which may have contributed to 
SARS-CoV-2 transmission. About half of the facilities 
were not able to provide an adequate amount of PPE for 
protecting the healthcare workers. A regular supply of 
sufficient PPE is crucially important both for the safety of 
patients and staff and also to interrupt disease transmis-
sion. The existing scenario may have been exacerbated by 
disruptions to PPE supply chains that were caused by the 
pandemic but also placed healthcare workers at height-
ened occupational risk. Availability of cleaning materi-
als may be one of the simplest and least expensive ways 
to improve IPC, though these were far from universally 
available, posing an ongoing threat to the spread of HAIs. 
The hospital authorities should regularly track and main-
tain an PPE supply and ensure the optimum use of PPE 
through monitoring.
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Strengths and limitations
The study provided us with an opportunity to capitalize 
the IPCAF tool at an expanded range to assess the pre-
sent IPC situation and identify critical gaps towards IPC 
implementation in tertiary hospitals. These findings can 
be used to help policymakers increase investment in and 
prioritization of IPC to ensure the safety of healthcare 
workers in Bangladesh during the COVID-19 pandemic 
and beyond.

A limitation of this study is that it was carried out in 
selected tertiary hospitals of Bangladesh which does not 
provide a nationwide representative result. Incorporat-
ing hospitals in different regions that offer varying lev-
els of care could have revealed greater heterogeneity in 
existing IPC level. Furthermore, many of the indicators 
were based on self report by a designated IPC person. 
The assessments could be made more robust with objec-
tive data to support their determinations. However, this 
assessment was carried out in late 2020 when the entire 
world was experiencing a global pandemic. Because the 
pandemic generated heightened awareness around IPC, 
the findings from this assessment may be elevated com-
pared with normal time.

Conclusion
By revealing the current state of IPC preparedness and 
shortcomings in tertiary care hospitals, this study can 
provide a useful framework for policymakers to not only 
assess the current scenario but also to design strategic 
improvement plans. This study demonstrates clear areas 
of need that could benefit from enhanced commitment 
and stakeholder engagement. The data suggests that the 
area in most need of improvement is CC4 HAI Surveil-
lance as it is the core components for some of the other 
CCs. The higher scores in other areas suggest the need 
to improve assessment methodology as it is problematic 
to have high scores without adequate CC4 HAI Surveil-
lance data. For establishing an effective IPC system, 
national IPC standards have to be upgraded first with 
context-specific training and close monitoring of col-
lected data. Participants from all designated disciplines 
should collaboratively design and champion a diverse set 
of approaches to make IPC programs a success.
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