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Abstract

Introduction: The aim of this study was to explore the barriers to implementing an infection prevention and
control (IPC) programme in three public district hospitals in Tamil Nadu by interviewing key stakeholders
involved in the roll-out of the programme.

Materials and methods: Investigators conducted interviews (n = 17) with chief medical officers (CMOs), physicians,
and IPC nurses at three secondary public district hospitals and their affiliated primary health centres (PHCs).
Results: Six major themes emerged from the interviews: (1) prevalent IPC practices before the programme
began; (2) barriers to implementation; (3) perceptions of the effectiveness of the IPC programme; (4) sugges-
tions for future expansion of the programme; (5) the role of healthcare sanitation workers, and (6) water,
sanitation and hygiene (WaSH) infrastructure. Stakeholders noted improvements in IPC knowledge, infection
control related behaviour, and overall healthcare quality in the three hospitals. In regards to the future of this
programme, stakeholders noted the need for more institutional support, a staff nurse solely dedicated to IPC,
and the continued training of all staff members.

Discussion: The results of this study highlight the importance of having high-functioning WaSH infrastructure
and training for hospital sanitary workers in order to have an effective IPC programme. While the scale-up of
this IPC programme is warranted, the barriers to implementation outlined in this study should be considered.
To achieve a more effective IPC programme, we suggest that the following steps be carried out: (1) dedicate at
least one full-time nurse to implementing IPC activities at each district hospital; (2) ensure that state and
national policies for IPC are synchronised, and (3) provide sufficient and consistent funding for IPC

activities.
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n increasing number of hospitals across the globe
are beginning to implement infection prevention
and control (IPC) programmes in their facilities
in order to prevent healthcare-associated infections
(HAIs) and control the spread of antimicrobial resistance
(AMR) (1). Healthcare associated infections affect mil-
lions of individuals across the world, and can lead to
increased morbidity and mortality, longer hospital stays,
and increased cost of treatment for patients (1-3).
Healthcare associated infections are more prevalent in
low and middle income countries (LMICs) than high
income countries (HICs) (1), and for every 100 hospital-
ised patients at a given time, seven in HICs will acquire an
infection, while 10 in LMICs will acquire at least one HAI

(4). In LMICs, poor infection control practices, over-
crowding, understaffing, heavy workload, and lack of
knowledge regarding infection control contribute to higher
rates of HAIs (1, 5, 6). Prolonged and inconsistent use of
antibiotics have also led to alarming rates of AMR (7-9).

Recent research in Tamil Nadu, India revealed serious
gaps in IPC (10). Specifically, there was inappropriate use
of personal protective equipment and lack of adequate
knowledge on infection control practices even though
there were evidence-based guidelines given by the World
Health Organization (WHO on the essential components
of IPC programmes (11-13). These gaps can be attributed
to a lack of trained and dedicated staff present to carry
out IPC activities.
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Given these gaps in IPC across many countries and
contexts, efforts are being made to improve IPC and train
personnel to carry out IPC activities, with a specific focus
on hand hygiene and antimicrobial stewardship (14-17).
Studies have shown that IPC measures have prevented dis-
ease transmission, lowered the infection and sepsis rates
leading to morbidity and mortality, and provided more
cost-effective healthcare, relative to the time before the
existence of stringent IPC protocols (18-21).

In 2016, the Tamil Nadu Directorate of Public Health
and Preventive Medicine implemented an IPC programme
in three public district hospitals, all secondary care facili-
ties, and their affiliated primary health centres (PHCs) in
Tamil Nadu, a state in the southern India, with the intent
that these three districts would serve as a model for scal-
ing up IPC activities across all 32 total districts in the
state. Since IPC programmes are multifaceted and require
both behavioural change among participants and support
across institutions, it is important to analyse the unique
components of this specific programme and learn any les-
sons (22, 23).

Provider-reported programme effectiveness (24), and
interviewing key informants have been shown to be effec-
tive in providing insight into the implementation of com-
plex processes under local and cultural contexts (25).
Specifically, through key informant interviews, the quality
of IPC in the hospital environment can be improved and
the implementation can better be measured and related to
outcomes (26).

The aim of this study was to explore the barriers to
implementing an IPC programme in resource-limited,
rural settings rather than high-level tertiary care facilities,
and then characterise the challenges these hospitals face
while implementing them. Using qualitative methods, we
looked at the perceptions of key hospital stakeholders
(chief medical officers [CMOs], physicians, and nurses) as
a way to better plan the IPC programme’s future

Table 1. Characteristics of participants

implementation (27). This study aims to inform the
Government of Tamil Nadu’s (GOT) efforts to institu-
tionalise this programme across all 32 districts in the state
of Tamil Nadu, and support the existing efforts to limit
infections.

Materials and methods

For our qualitative study, we conducted 17 interviews at
three secondary public district hospitals and their affili-
ated PHCs during January 2019. The three centres were
located in Tenkasi, Kancheepuram, and Coimbatore. At
each secondary hospital, a CMO, a physician, and an IPC
nurse were interviewed and at the PHC. Demographic
information about the participants is given in Table 1. We
arrived at our given sample size by evaluating how many
professionals at these three centres could speak compe-
tently about the programme and its implementation. We
selected these professionals, who had first-hand knowl-
edge of the IPC programme, for inclusion into the study.

We focused primarily on the perspective of the IPC
nurse who was directly in charge of the day-to-day imple-
mentation of the programme, the CMO who manages the
programme from the executive level, as well as a staff phy-
sician who could evaluate how an increase in IPC could
affect patient care. We also interviewed the District Public
Health officials who were directly in charge of the imple-
mentation of this programme (2016-2019).

We included both Tamil or English speakers. We
excluded those who had not been there prior to the imple-
mentation of the IPC programme and could not attest to
the hospital environment before the IPC programme. We
did not perform any follow-ups with these specific medical
professionals after the interviews were conducted.

Interviews were primarily conducted in person in Tamil
Nadu, India, in a private room in Tamil or English,
depending on the proficiency level of the participant, and
the discussions lasted approximately 30 min. The current

Organisation Total No. No. of participants in each category Gender Age
Hospital | 5 CMO (2) Male (1) 35-55(1)
IPC nurse (2) Female (1) 55+ (1)
Physician (1) Female (2) 18 -35(2)
Female (1) 1835 (1)
Hospital 2 5 CMO (2) Female (2) 35-55(2)
IPC nurse (2) Female (2) 18 -35(2)
Physician (1) Female (1) 35-55(1)
Hospital 3 5 CMO (2) Male (1), Female (1) 35-55(2)
IPC nurse (2) Female (2) 18 -35(2)
Physician (1) Female (1) 18 -35 (1)
State Public Health 2 State Public Health Official (2) Male (2) 35-55(1);55+ ()
Department
2 Citation: Int J Infect Control 2021, 17:20628 — httpi//dx.doi.org/ 10.3396/ijic.v17.20628

(page number not for citation purpose)


http://dx.doi.org/10.3396/ijic.v17.20628

IPC monitoring form in the labour and delivery ward and
the Sick Newborn Care Unit (SNCU) is included in the
Supplemental Materials and was used as a baseline for our
questions. The interview guide (see Supplemental
Materials) consisted of 14 standardised questions and was
designed to minimise bias and leading questions. All inter-
views were audio recorded and interviewees’ names were
immediately replaced with a unique code consisting of a
letter and a number to maintain privacy. Audio files were
transcribed and all Tamil transcripts were translated to
English. After transcription, audio recordings were deleted
in order to maintain privacy of the de-identified data.

The interview guide was generated based on existing
scientific literature and feedback from State Public Health
officials about past efforts in infection control and obser-
vations about potential barriers to institutionalising this
programme over the past 3 years. This topic guide was
validated during the first two interviews, which were also
included in our results. The topics in the interview guide
included: (1) IPC activities and training prior to initiating
the IPC programme. (2) Barriers to implementing the [IPC
programme. (3) Perceived outcomes of this IPC pro-
gramme. (4) Guidance for other districts when imple-
menting a new IPC programme.

Data analysis of the text was done manually using
grounded content analysis (28). The interview guide was
used to derive themes and subsequent subthemes during
transcript analyses. Following transcription, investigators
identified underlying properties to determine key themes
that were present across interviews. Investigators then
coded these transcripts in a manner that preserved both
latent and manifest content in order to determine interre-
lationships between themes, behaviours, and other infor-
mation (29).

Results

Our interviews provided us with six themes and several
subthemes. Table 2 provides a summary of our findings
and a comprehensive overview on the percentage of par-
ticipants that mentioned each theme and subtheme.

Prevalent practices and attitudes towards IPC prior to initiating
the IPC programme

Within this theme, there were two subthemes related to
infection control policies present before the initiation of
the IPC programme, and the mindset regarding the need
for the IPC programme.

IPC activities present before the initiation of the new IPC
programme

Soap was not consistently available at hospital restrooms
and was not considered an IPC tool by sanitary workers
and hospital staff. As a result, 41% of the respondents
noted the prevalence of limited handwashing resources
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and practices before the programme implementation. In
addition, 29% of the respondents noted little to no train-
ing in IPC, prior to the beginning of the programme.

‘Before the program, we had no soaps in the toilets.
Now, we made that available. We are insisting the
patients wash their hands with soap before feeding a
baby and after using toilets.” (IPC Nurse, Hospital 2)

Personal protective equipment (PPE) was only utilised
in high-risk areas like the operating room and not in areas
like the labour and delivery ward.

Mindset regarding the need for IPC prior to programme
implementation

Sixty-five (65) percent of the respondents mentioned that
they had a poor understanding of IPC. Participants
reported the perception that most hospital staff did not
know the benefits of handwashing or recognise the need
for IPC activities. Respondents noted that IPC training
helped staff gain knowledge about how IPC can safe-
guard their own health.

After this training only, we got knowledge that if we
follow these procedures, we can protect ourselves from
the infection. We came to know that before touching
patients, we have to wash our hands and after the pro-
cedure, we must again wash our hands.” (IPC Nurse,
Hospital 3)

Barriers to initial implementation of the IPC programme

Under this second theme, respondents noted overall chal-
lenges present in the implementation of the IPC pro-
gramme, as well as specific challenges related to physical
resources, technical resources, financial resources, human
resources, and data collection and management.

Overarching challenges present in the implementation of
the IPC programme

Forty-one (41) percent of the respondents noted that it
was a challenge to educate hospital workers about IPC,
and to create an environment where hospital staff will-
ingly practiced IPC. Specifically, the IPC nurse noted that
IPC activities were initially only conducted for external
purposes, in order to pass an inspection or to appease a
government official.

Most hospital systems are hierarchical with an empha-
sis on seniority, while IPC nurses were often given author-
ity despite having little experience. Hiring additional staff
who were trained in IPC was a goal of this project, as I[PC
training was not typically provided to nurses in Tamil
Nadu. Most hospital administrators reported having
issues with having a young, inexperienced nurse guide the
highly skilled nurses.
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Table 2. Summary of findings from in-depth interviews

Themes/sub-themes

Categories

Percent of interviewees who
referenced subtheme

la. IPC activities prior to the new programme

Ib. Mindset prior to the new programme

2a. Overall challenges for the new IPC programme

2b.Technical resources

2c. Physical resources

2d. Financial resources

2e. Human resources

2f. Data collection and management

3a. Improvements in knowledge and mindset

3b. Improvements in behaviour

3c. Improvements in healthcare quality

Negative response:
Poor handwashing practices and lack of soap
Little training in IPC
PPE only in high-risk areas
Inadequate lab services
Positive response:
Following GOI IPC standards
Surveillance of needle stick injuries/sepsis rates
Comprehensive PPE coverage present
Poor understanding of IPC
IPC understanding present, but guidelines not followed
Lack of IPC knowledge
Changing people’s mindset to practice IPC
Hierarchy within hospital
Cultural practices that influence IPC behaviours
Mismatch between GOl and GOT IPC guidelines
Mismatch between audit form and local settings
General lack of physical resources
Specific physical resources mentioned:
Lack of disposable gowns
General lack of financial resources
Specific financial resources concerns mentioned:
Reusing single-use materials
Disparity between public and private systems
General lack of human resources
Specific human resources concerns mentioned:
Inefficient staffing for IPC programmes
Burden on existing nurses
Increase in staff could lead to better compliance
Excessive transfers

Necessity of technical team to assist with hospital data
collection

Need for IPC nurse to collect data
Inadequate manpower to collect data
Automated data collection system
Constant training of healthcare workers (HCWs)
Multifaceted patient education efforts
Modelling behaviour

Workers learn to protect themselves
Willingness to engage in IPC

Sense of pride and trust

Complete handwashing technique
Investing in hygiene

Wearing comprehensive PPE

Limiting birth companions

Infection and sepsis rates lowered
Cleanliness increased

Able to identify and isolate infection

41%
29%
29%
12%

18%
6%
6%
65%
29%
41%
41%
12%
12%
12%
6%
41%

18%
65%

12%
6%
100%

59%
53%
35%
6%
24%

24%
12%
6%
82%
47%
29%
24%
47%
12%
71%
35%
24%
12%
76%
41%
12%

4
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Tuble 2. (Continued)
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Themes/sub-themes Categories Percent of interviewees who
referenced subtheme
4a. Potential obstacles for scaling up the programme Human and financial resources 71%

Mindset change 35%
Lack of integrated technical resources 6%
4b. How to make new Programme more effective Staff should prioritise IPC 41%
IPC nurse position necessity 35%
Hospital leadership prioritisation 24%
Education for patients and medical students 24%
Data simplification/constant monitoring 12%
Increased time for implementation 6%
5.Role of the healthcare facility cleaning staff Conflicting attitudes towards incentivisation 29%
Lack of IPC knowledge 18%
Lack of understanding of importance of role 18%
Need to further train adequately 18%
6.Water, sanitation and hygiene (WaSH) infrastructure Required water resources for IPC 35%
Prevalent waste management is required for IPC 24%
Lack of WaSH infrastructure 12%

In addition, there were hurdles in terms of cultural bar-
riers. Controlling and limiting the number of family mem-
bers, as a way to control the spread of infection, is a
specific challenge that was noted.

‘Even a small operation will happen in private or pub-
lic, so many visitors will come, we cannot isolate them
as far as infection is concerned. But as far as society is
concerned, it is different. It is a CULTURE.” (CMO,
Hospital 1)

Lack of technical resources

District Public Health officials mentioned that there was a
scarcity of context-relevant handwashing audit forms.
Specifically, there were a plethora of forms from the
United States Centres for Disease Control and Prevention
(CDCQ), the Government of India (GOI), and the WHO.
Hospital administrators, however, found it difficult to
choose the most appropriate audit form and adapt it to
the local setting.

In addition, the GOI and the GOT have differing stan-
dards for infection control, as GOI provides guidelines for
infection control but individual states determine whether and
how to implement these guidelines. For example, GOI has
shared guidelines to limit AMR, but GOT has not yet imple-
mented these AMR-related changes. Hospital centres are
required to pass quality assurance protocols for the national
standard; however, the GOT was enforcing a different, more
stringent standard. A key challenge noted was reconciling
these two quality assurance protocols for sustainability and
ensuring the highest level of infection control.
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‘The mandate for IPC from GOI is not matching with
the GOT approach that we have formulated... We are
doing a rigorous, high end audit of IPC. For sustain-
ability, we need to go hand and hand with the instruc-
tions of GOI and only then will it be institutionalised.’
(District Public Health Official)

Lack of physical resources

Forty-one (41) percent of the respondents cited a lack of
physical resources as preventing them from complying
with the protocol. For this programme to be effective,
they stated that physical resources must be present in
abundant supply. For example, 18% of the participants
cited an inadequate number of hospital gowns in the
facilities.

Lack of financial resources

A lack of financial resources was cited by nearly two-
thirds of the participants as a barrier to the implementa-
tion of the programme and its future progress and
continuation.

‘We are trying to force the district HQ to do [the IPC
programme] because we are monitoring. When we
take away the monitoring, they are not going to keep
it, simple. Not because they don’t want, but because
they don’t have money.” (District Public Health
Official)

Stakeholders pointed out the discrepancy between pri-
vate and public healthcare systems. As a result of their
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increased funding, private systems are able to invest in
IPC activities and retain more hospital staff. As a result,
government officials claimed that if they were to also fol-
low strict IPC standards and offer quality healthcare sim-
ilar to the level offered in private hospitals, they must
receive adequate funding.

The IPC nurses admitted that there were discrepancies
between the protocol and the actual actions of hospital
staff. These discrepancies, most notably reusing materials
like gowns and oxygen masks, were because of the inade-
quate financial resources.

Lack of human resources

All respondents cited a lack of human resources as posing
a direct challenge to the implementation of IPC
programmes.

In most government hospitals, there is an issue of
understaffing as a result of constant transfers within the
system as well as inadequate financial resources to hire
staff members. District public health officials stated that
for every district hospital, only one-third of the required
staff was present.

As a result, the staff members had to perform more
tasks with less manpower. About two-thirds of the
respondents stated that they were unable to follow the
IPC protocol because of a lack of human resources. [IPC
activities require extra effort from the hospital staff and
were thought of as burdensome, rather than an essential
activity for the wellbeing of the patients and staff. Thus,
District Public Health officials discussed the need to have
a nurse that focuses solely on IPC in order to prioritise the
activity.

Difficulties in data collection and management

The IPC nurse was noted as essential for data collection as
her/his sole responsibility was to manage and collect the
IPC data. Many hospital staff stated that her/his presence
has made the data collection process much easier and
much more efficient.

‘The IPC nurse collects all the data from us. She is an
important person here. If she is not there, we suffer a
lot.” (Physician, Hospital 3)

Even with the IPC nurse’s presence, other hospital
administrators felt that more should be done to fully anal-
yse the technical data generated in the hospital every day.
Specifically, 24% of the respondents requested a data
management team of three to four people so that those
involved in patient care can devote their time to caring for
patients.

In response to these complaints, the district public
health officers stated that they are currently looking to
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create an automated system for data collection on mobile
devices in order to expedite the data collection process.

Perceptions of the outcome of the implementation of the IPC
programme

Within this third theme, we discuss stakeholders’ percep-
tions of the improvements in IPC-related knowledge,
IPC-related behaviour, and overall healthcare quality.

Improvements in knowledge and mindset related to IPC
Following initiation of the IPC programme, healthcare
workers were taught how to protect themselves against
infections, from washing their hands to taking treatment
for needle stick injuries. Over three-quarters of the
respondents reported that they saw an increase in IPC
knowledge among healthcare workers and that this
increase in knowledge could be attributed to the TPC
training that the hospital administered, especially in cases
of high staff turnover.

‘Before this programme, the workers did not protect
themselves, only the patient. Now they are aware, if we
do not wash our hands properly, we may get infection.
The hospital workers were not taking care of the nee-
dle stick injury, they handled the patients just like that.
But now they are taking treatment for the needle stick
injury.” (IPC Nurse, Hospital 1)

Hospital administrators noted that the patients were
learning proper methods to prevent infection by observ-
ing the hospital staff and treating them as role models. In
addition, the staff has directly guided patients on follow-
ing infection control practices to prevent infection, specif-
ically as it relates to handling new-born babies. Forty-seven
(47) percent of the respondents reported that there
appeared to be an increase in the knowledge level amongst
patients after educational materials were distributed in
the local language.

In addition, 47% of the stakeholders noted that after
the implementation of this programme, hospital staff
were more willing to engage in IPC activities.

‘All stakeholders at the district HQ are approaching
IPC differently after the programme. CMOs of all
three hospitals are more supportive. Now physicians
and nurses are giving 100% support. They are seeing
the impact of IPC activities — which we are seeing by
reduction in the sepsis rate, better healing timelines,
etc.” (District Public Health Official)

Participants reported an increased sense of pride

among hospital staff about the cleanliness of their hospi-
tal following IPC training.
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‘If you come and visit our wards then you know that
our hospital looks like a private hospital because of the
cleanliness. We are proud to work here.” (IPC Nurse,
Hospital 1).

Improvements in IPC-related behaviour
Three-quarters of the respondents described observing an
increase in proper handwashing technique among staff,
which is essential to limiting infection.

‘Before this programme, we washed our hands one time
before touching the patient. But now we either use ster-
illium or handwash before and after each patient.’
(IPC Nurse Hospital 1)

Specifically, respondents mentioned that the hospital
had invested more in hygiene and the staff were wearing
more comprehensive PPE.

Improvements in overall healthcare quality as a result of the
programme

Overall, the perception of the hospital’s healthcare qual-
ity after programme implementation was positive.
Specifically, 76% of the stakeholders reported that the
infection rate was lower and 41% of the stakeholders
stated that the cleanliness of the facilities had increased.

‘The IPC is included in everything... Because of this
programme, the infection and sepsis rate is coming
down as compared to previous reports.” (IPC Nurse
and Physician, Hospital 1)

As a result of the enhanced lab services, stakeholders
reported that they were able to better identify and isolate
infection sites.

Suggestions for future districts and guidelines for the entire state
if this programme were institutionalised

Within this fourth theme, we discuss the potential obsta-
cles for scaling up this programme across other districts in
Tamil Nadu, and make suggestions on how to make the
programme more effective.

Obstacles to programme expansion

Seventy-one (71) percent of the stakeholders noted that
other districts would face issues in context to lack of
human and financial resources. For example, CMOs men-
tioned that it was easier for them to get a personal refrig-
erator for their office, rather than funding for essential
programmes like IPC.

Another obstacle mentioned was the implementation of
technical resources that integrate the GOT and the GOI’s
standards. Without this resource, local hospitals would
not have an integrated, sustainable set of IPC regulations.
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Suggestions on making the programme more effective

A key suggestion that was highlighted by many stakehold-
ers was the fact that hospital leadership needs to prioritise
this programme. One district public health official stated
that, while state level leadership is committed to this proj-
ect, momentum must be transferred to ward- and ground-
level leadership.

More specifically, 41% of the respondents noted that
IPC should be thought of as an investment by staff
members and appropriately prioritised. It is not an
expenditure or an unnecessary list of tasks. It will take at
least 2-3 years for tangible results to manifest. In addi-
tion, many stakeholders noted that there needs to be a
multifaceted, constant approach to IPC education that
should target medical students, patients, and hospital
workers.

‘[IPC training ] is a process that we have to repeat...
Sensitisation is not just that we deliver a lecture and
come back — it must be more than that.” (District
Public Health Official)

Thirty-five (35) percent of the stakeholders noted that
there should be an exclusive staff nurse focused primarily
on IPC programme activities in order to adequately
address the problem of human resources and keep the
programme sustainable.

Role of healthcare facility cleaning staff
Within the fifth theme, we describe the feedback received
regarding the role of sanitary workers as it relates to IPC
and how evaluating and training hospital sanitary work-
ers should be a key concern for other hospitals who seek
to implement this IPC programme.

The work performed by sanitary workers is essential to
IPC and maintaining a safe hospital environment. Despite
the importance, sanitary workers were not directly
included in IPC trainings. State public health officials
noted the difficulty in training and educating sanitary
workers, who are often illiterate, about the downstream
implications of their work. As a result, most sanitary
workers were unaware of the significance of their work
and their responsibilities when it came to IPC.

After the creation of the IPC programme, hospital san-
itary workers were instructed to clean and sanitise high-
touch surfaces, but these workers did not understand the
significance of this work and also did not receive addi-
tional compensation.

As a result, there were conflicting attitudes towards
incentivising sanitary workers to fully clean the facilities.
While some respondents supported a daily wage system
to incentivise this work, others recommended the adop-
tion of an award system that recognises workers who
support IPC.
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‘By giving incentives to the staff, then it becomes
money driven other than duty-driven. I feel the money
driven model is not a sustainable model.’ (District
Public Health Official)

Water, sanitation, and hygiene infrastructure

The final theme discusses the necessity of a water, sani-
tation, and hygiene (WaSH) infrastructure for an effective
IPC programme. Specifically, one example relates to a
functioning infrastructure for waste management as it is
crucial in maintaining a safe and infection-free
environment.

‘Now the government has provided a separate fund for
the biomedical waste segregation and disposal, and has
developed an agreement for disposing biomedical
waste in barcoded bags.’ (Chief Medical Officer
Hospital 3)

In addition, many respondents reported that at times,
lack of sanitation and hygiene has influenced their ability
to follow IPC protocols.

‘In regards to modifying the labour room for infection
control, we cannot do that because we do not have an
infrastructure for that. We don’t have a separate room
for dirty clothes. We have to accommodate in whatever
resources are available.” (Physician, Hospital 3)

Staff members also noted that running water, an ade-
quate quality water source, and the prevalence of soap
and alcohol hand rub were needed for effective infection
control. Overall, a developed WaSH infrastructure was
noted as an important imperative for the institutionalisa-
tion and expansion of this programme.

Several quotes regarding the six themes are not men-
tioned in the results section but are noted in the
Supplemental Materials as they provide support for our
findings. In addition, there were several quotes regarding
the topic of AMR, which was out of the scope of this
research study, and therefore these quotes are also noted
in the Supplemental Materials.

Discussion

Study participants (CMOs, physicians, and TPC nurses)
described an overall perception of poor understanding
about the benefits of IPCs among hospital staff, patients,
and visitors prior to IPC training. Several studies had cor-
roborated this perception and found that healthcare
workers in LMICs had little understanding regarding the
need for infection control policy and standard infection
control measures (30-33). However, this is in contrast to
HICs like Italy in which hospital staff have a higher
pre-existing knowledge base regarding the standard
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precautions and infections that can be acquired from
patients (34).

A key finding of our present study was that policy
guidelines and recommendations are not effective unless
the principal barriers to sustaining infection control prac-
tices are addressed, and this was consistent with prior
studies (31-33, 35). These barriers create a gap between
infection control knowledge and actual practice.

A lack of financial resources, physical resources, human
resources, and technical resources have contributed to this
gap between infection control knowledge and practice.
Several other studies echoed our findings and indicated
that a lack of financial and physical resources presented a
challenge to the implementation of infection control prac-
tices, led to the reuse of single-use materials, and
accounted for many deviations from IPC protocols (31,
36-38).

A lack of human resources presented the most direct
challenge to the implementation of this programme,
because of high staff turnover, overcrowding of hospitals,
low staff to patient ratios, and the heavy workload placed
on existing nurses; this finding was supported by several
other studies conducted in northern India (9, 38, 39).

Consistent with an IPC study in Japan, there was a lack
of appropriate, clinic-specific technical resources for mon-
itoring procedures like hand hygiene audits (40). However,
this study underscored the discrepancy between state and
national standards for IPC. Specifically, our study high-
lights the fact that the technical IPC standards given by
the GOT and GOI seem to differ, presenting varying stan-
dards for local hospitals and leading to difficulties in a
streamlined implementation of the IPC protocol. Thus, a
consolidation of these standards in a country as diverse as
India would make TPC more integrated and ensure the
sustainability of this programme.

In addition, this study showed the importance of hav-
ing a paid staff member who only focuses on IPC and the
qualifications that make him/her successful. As a result of
a huge volume of patients and a lack of nursing staff,
most nurses at secondary and primary hospitals do not
have the time to prioritise IPC activities. If IPC activities
are to continue and be institutionalised across the state,
this position is necessary. Specifically, the age and experi-
ence of the nurse should be taken into account as our
results showed that older staff nurses were more resistant
to taking direction from a young nurse with little
experience.

The stakeholders perceived an overall improvement in
healthcare quality, as they felt cleanliness had increased
and sepsis rates had been reduced. Furthermore, respon-
dents reported that most patients and visitors changed
their behaviours after watching hospital staff effectively
model infection control practices, which is a practice that
has been demonstrated by prior studies (30).
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In regards to the future institutionalisation of this
programme, our study found that hospital leadership is
key to prioritising this programme and ensuring that
hospital staff and patients follow and incorporate aspects
of this programme into their daily practice. Similar
results were found in studies conducted in northern India
and the Netherlands, indicating that hospital leadership
and an organisational culture are essential in both high
and low resource settings for adequate infection control
(39, 41).

Many studies and educational IPC programmes have
traditionally overlooked a fundamental group of workers,
the sanitary workers, who are essential for effective IPC.
Our study found that the sanitary workers had not been
trained to properly understand their role in maintaining a
safe and infection-free hospital environment and how to
protect themselves from infection, despite the increased
need for cleaning and sanitation that the IPC programme
required. This raises questions with regards to the ineq-
uity present in hospital systems and society at large as
training programmes for IPC are usually focused on
well-educated populations and typically neglect illiterate
populations like sanitary workers. As a result, these work-
ers do not understand the downstream effects of their
work and the key role they play in safeguarding patient
health and wellbeing. Our study highlights the need to
develop training programmes that are able to effectively
engage with illiterate populations who play a key role in
IPC.

Historically, studies have not focused on the impact of
WaSH interventions in primary healthcare facilities
(HCFs), even though LMICs have the highest rates of
healthcare associated infections (HCAIs) and WaSH cov-
erage is usually the lowest (42). Several participants noted
that some aspect of WaSH was insufficient and that
greater WaSH integration was necessary in order to have
a proper IPC programme. Even more so, the IPC pro-
gramme protocol specifically required a functioning
WaSH infrastructure with the presence of a waste man-
agement system, an adequate source of water, sinks with
drains, and soap near toilets. As a result, our study helps
to fill an established research gap by highlighting the
impact of the built environment, in the case of WaSH, on
IPC especially in rural environments.

Strengths

Most studies evaluating IPC practices are performed in ter-
tiary hospitals that have the resources for super-specialty
care and are internationally accredited; however, these
studies are not generalisable to India’s resource-limited set-
tings. Our study highlights the barriers to implementation
in rural areas and allows for the creation of a broader
action plan to combat the spread of HAIs and AMR in
India’s highly varied healthcare system.
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This study is also one of the few studies that has focused
on the impact of WaSH and the built environment on IPC
in primary HCFs. Many studies have overlooked cleaning
staff and sanitary workers. Our study highlights the key
role they play in IPC and the need to train them more
effectively, while considering the proper incentive struc-
tures. In addition, our study emphasises a discrepancy
between state and national standards as a hindrance for
the sustainability of this programme. In addition, this
study identifies the characteristics of an IPC nurse in rela-
tion to her age and years of experience that would make
her successful in a hierarchical hospital environment.

There were some limitations to this study. One limita-
tion is that this study evaluated perceptions of the stake-
holders with regards to IPC practices rather than
observing actual infection control behaviours. Thus, we
recommend that future studies directly observe IPC prac-
tices to provide data on actual behaviour changes observed
in regards to barriers and facilitators for IPC practices.
Another limitation for this study is its sample size. A lim-
ited number of interviews were conducted for this study
because the IPC programme existed at only three hospi-
tals in the state, and only a few stakeholders at these hos-
pitals were fully aware of the project and its scope.

Conclusion

The perceived benefits of the IPC programme, based on
comments from CMOs, physicians, and IPC nurses, were
improvements in knowledge and behaviour among both
patients and staff implementing IPC practices. In addi-
tion, respondents described that healthcare workers felt a
sense of pride working in an institution that valued infec-
tion control and it was reported that patients also sensed
a higher level of trust and satisfaction with their health-
care. As a result, this study strongly recommends that this
IPC programme be scaled up while recognising the issues
that were observed in its initial roll-out.

There should be a full-time IPC nurse who is tasked
with implementing IPC procedures and practices and has
experience in the hospital environment. In addition, an
automated data management system for high-impact IPC
activities such as handwashing audits should be imple-
mented to assist in managing the data collected. A consol-
idation of technical resources from the GOT and GOI
should occur so that the policies are clear and that stan-
dards regarding IPC can be coordinated and streamlined.
In addition, funding for this programme should increase
and be consistently maintained so that hospitals can ade-
quately follow the IPC protocol and procure the necessary
physical resources. Multifaceted educational efforts
should continue, targeting medical school students,
patients, and hospital staff with a special eye on illiterate
populations like sanitary workers that are essential for
hospital cleanliness.
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