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Abstract: Infection prevention and control (IPC) measures are essential for reducing healthcare-associated
infections and protecting laboratory staff, patients, and the community. Laboratory personnel are routinely
exposed to biological hazards, making their knowledge, attitudes, and practices (KAP) important
determinants of effective infection prevention. This study aims to assess the knowledge, attitudes, and
practices regarding IPC measures among laboratory staff in Haryana. A cross-sectional study will be
conducted among laboratory staff working in selected healthcare and diagnostic facilities in Haryana. Data
will be collected using a structured, self-administered questionnaire assessing participants’ knowledge,
attitudes, and practices related to standard precautions, hand hygiene, use of personal protective equipment,
biomedical waste management, specimen handling, disinfection, and occupational safety. The collected data
will be analyzed using appropriate descriptive and inferential statistical methods to determine the association
between KAP scores and selected demographic and professional characteristics. The study is expected to
identify the existing level of knowledge, attitudes, and compliance with recommended IPC practices among
laboratory staff. It will also highlight potential gaps between knowledge and actual practices and identify
factors associated with better adherence to IPC measures. Assessing the KAP of laboratory staff can provide
important evidence for strengthening IPC programs in Haryana. Regular training, adequate availability of
personal protective equipment, supportive supervision, and periodic monitoring may help improve
compliance with IPC guidelines and promote a safer laboratory environment.
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1. Introduction: Infection prevention and control
(IPC) is an essential component of safe and quality
healthcare services. Healthcare-associated
infections (HAIs) remain a significant public
health concern and can lead to increased
morbidity, mortality, prolonged hospital stays, and
additional healthcare costs. Effective
implementation of IPC measures is therefore
necessary to prevent the transmission of infectious

agents within healthcare and laboratory settings.

Laboratory staff plays an important role in the

diagnosis, surveillance, and management of
infectious diseases. During their routine work,

they may be exposed to potentially infectious

clinical specimens, contaminated materials,
sharps, and  laboratory-generated  waste.
Appropriate IPC measures, including hand

hygiene, use of personal protective equipment
(PPE), safe collection and transportation of
specimens, proper disinfection and sterilization,
biomedical waste management, and safe handling
of sharps, are essential for minimizing
occupational and cross-infection risks.

The effectiveness of IPC measures depends not
only on the availability of guidelines and
resources but also on the knowledge, attitudes, and
practices (KAP) of laboratory personnel. Adequate
knowledge can support appropriate decision-
making, while positive attitudes can encourage

adherence to recommended practices. However,
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gaps in knowledge, negative attitudes, inadequate
training, workload, or limited availability of
resources may contribute to poor compliance with
[PC measures.

Since laboratory services are offered in a variety
of public and private healthcare facilities in
Haryana, it's critical to comprehend how
consistently laboratory staff members comprehend
and apply IPC methods. Assessing their KAP can
assist identify existing strengths and gaps and give
data for designing focused training and monitoring
methods.

Clinical laboratories provide diagnostic testing
services to support the effective delivery of care in
today’s complex healthcare systems.

This  includes

microbiological, serological,

biochemical, haematological, cytological and
pathological examinations of clinical specimens
derived from patients for the purpose of affording
information for the diagnosis, treatment or
prevention of any disease. Around 70% of clinical
decisions are based on information gathered from
laboratory testing. Processing clinical material and
the use of chemicals or radiation presents potential
from both

hazards to laboratory workers,

biological and chemical sources. Laboratory
workers are at risk of exposure to biological
hazards through a wvariety of routes such as:
inhalation of aerosols; percutaneous inoculation
(needlestick injuries and cuts from contaminated

items); contact between contaminated materials
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(surfaces, hands) and mucous membranes; and
ingestion (smoking or eating, aspiration through a
pipette).

The major source of most hepatitis and HIV
infections among healthcare professionals is
needlestick injury, which can occur during all
stages of needle use procedures. Occupational risk
and illnesses may occur owing to incorrect
practices, failure of the procedures to correctly
eliminate or control the risk, poor communication
about high-risk patients, lack of compliance,
inexperience, ignorance and failure to follow
recognised procedures and guidelines. However,
the laboratory can be a safe workplace if possible
hazards are identified, and clear guidelines, safety
rules and infection prevention and control (IPC)
precautions are applied and  followed.
Implementing IPC guidelines provides a practical,
evidence-based approach to prevent both patients
and health workers from being harmed by
avoidable infection and possible hazards. It
comprises a set of recommendations created to
minimise and prevent harm to healthcare workers
and patients induced by exposure to infectious
agents.

The IPC programmes include standard and
transmission-based precautions with which all
laboratory and other healthcare workers must
familiarise themselves. These precautions involve
practices of hand hygiene, the use of personal
(PPE) (gloves,

protective equipment gowns,
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masks (N-95, paper, etc.), plastic aprons, face
shields and protective eyewear), the safe use and
disposal of sharps, routine environmental cleaning
and waste management. It should be clarified that
in some countries such as the UK, Canada and
Germany, IPC guidelines relate more to the
clinical work and the prevention of infection
transmission on wards only, and the IPC team
consists of specialist nursing and medical staff. In
the clinical laboratories and other facilities where
people may be exposed to biological agents, health
and safety guidance is applied.

In other countries such as the Kingdom of Saudi
Arabia (KSA), United Arab Emirates (UAE),
Qatar, and Kuwait the IPC guidelines are applied
to the clinical laboratories in addition to the wards,
in hospitals and other healthcare settings, and the
laboratory staff can be part of the IPC team as
well. To date, there is a lack of evidence about
knowledge, attitudes and practice (KAP) with
respect to all IPC precautions collectively among
laboratory staff. Moreover, no reviews have been
conducted on the assessment of KAP of IPC
guidelines worldwide.

2. Review of the Literature:

Evaluating the Knowledge, Attitudes, and
Practices (KAP) of laboratory staff regarding
Infection Prevention and Control (IPC) is crucial

to reducing hospital-acquired infections. Prior

research highlights deep structural gaps across
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professional cadres and institutional settings in
India.

Sodhi et al. (2014) evaluated standard precautions
among laboratory technicians in public health
settings. Their work directly matches the training
shortfalls found in this study, tracking severe
training  gaps  within  state-run  health
infrastructures.

Similarly, Mathur et al. (2011) conducted a
landmark Indian study that validated deep baseline
KAP score disparities between technical
laboratory staff and auxiliary operators. This
establishes the structural need to separate technical
staff from administrative tiers when studying
infection control.

Malhotra et al. (2013) examined early-career
testing technicians in Northern India. They
discovered a clear paradox: technicians frequently
show low practice compliance despite holding
moderate baseline knowledge scores.

This operational disconnect is further detailed by
Vaz et al. (2010), who noted that while laboratory
personnel understand general safety rules, they
frequently lack specific awareness regarding
critical emergency windows, such as the 72-hour
timeline for post-exposure prophylaxis (PEP).
Jaggi et al. (2014) studied behavioral interventions
and staff safety attitudes specifically in healthcare
facilities in Gurgaon, Haryana. They concluded
that heavy daily workloads and high sample

volumes act as direct negative influences, causing
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frontline staff to compromise on safety attitudes to
meet processing targets.

Saini and Nagarajan (2012) identified that hand-
washing and glove-wearing compliance drops
significantly shifts,

during  high-pressure

demonstrating that workplace stress directly
weakens daily safety habits.

3. Research Methodology:

This study evaluates the Knowledge, Attitudes,
and Practices (KAP) of laboratory staff regarding
Infection Prevention and Control (IPC) measures
in Haryana. The methodology outlined below
provides a systematic approach to data collection,
measurement, and statistical validation.

3.1 Research Design

A descriptive,  cross-sectional, quantitative
research design will be employed. This design is
ideal for assessing the current status of KAP
indicators ~ simultaneously  across  different
segments of the laboratory workforce, enabling
the identification of critical gaps between IPC
knowledge and day-to-day laboratory compliance.
3.2 Study Setting and Population

Geographical Location: Selected public and
private healthcare facilities across the state of
Haryana, India.

Target Population: Active laboratory
professionals,

Technologists (MLTs),

including Medical Laboratory
laboratory technicians,
assistants, and pathologists.

3.3 Sampling Strategy and Sample Size
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The study will utilize a stratified random sampling
technique to ensure accurate representation across
different operational levels of laboratory
personnel.

The total sample size is fixed at N = 150
participants, divided into two distinct sub-groups
to compare operational domains:

Strata 1 (n: = 100): Core Laboratory Technicians
and Technical Assistants (frontline processing
staff).

Strata 2 (n2 = 50): Laboratory Managers, Quality
Officers, and Senior Pathologists
(supervisory/administrative staf¥).

3.4 Data Collection Instrument

Data will be gathered using a structured, close-
ended KAP-IPC Questionnaire, adapted from
standardized World Health Organization (WHO)
and Centers for Disease Control and Prevention
(CDC) guidelines. The questionnaire will feature
four primary sections:
Socio-Demographic  Profiles: Age, gender,
designation, sector (public vs. private), years of
experience, and prior IPC training.
Knowledge Assessment (K): Multiple-choice

questions  covering  standard  precautions,
biomedical waste management (BMW), hand
hygiene protocols, and post-exposure prophylaxis
(PEP).

Attitude Evaluation (A): A 5-point Likert scale

(Strongly Agree to Strongly Disagree) gauging
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perceptions towards IPC safety compliance, risk
levels, and workplace accountability.

Practice Monitoring (P): Self-reported frequency
scales measuring adherence to personal protective
equipment (PPE) utilization, sharp disposal safety,
and surface decontamination routines.

3.5 Reliability and Validity

A pilot study will be conducted on 15 laboratory
workers (not included in the final sample).
Cronbach’s Alpha (a)) will be calculated to ensure
internal consistency,

threshold of o > 0.70 across the KAP modules.

targeting an acceptable

3.6 Data Management and Statistical Analysis
The data
Microsoft Excel and IBM

pipelines are combined

SPSS (Statistical

analysis

Package for the Social Sciences) for
comprehensive analysis. A p-value of <0.05 will
be established as the benchmark for statistical
significance at a 95% Confidence Interval (CI).
3.7 Formal Hypothesis Formulations

To statistically evaluate the operational dynamics
between Strata 1 (Frontline Technicians) and
Strata 2 (Supervisory Staff), three core sets of
hypotheses are tested:

Hypothesis 1 (Knowledge):

(Hp): There is no significant difference in the
mean [PC Knowledge scores between frontline
technicians and supervisory staff in Haryana.

(Hy): Supervisory staff possess a significantly

higher mean IPC Knowledge score than frontline

technicians due to administrative training.
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Hypothesis 2 (Attitude):

(Hp): There is no significant difference in the
mean composite [IPC Attitude score between the
two operational groups.

(Hy): Sensory or procedural differences across
strata cause significant variations in composite
safety attitudes.

Hypothesis 3 (Practice):

(Hy): Daily self-reported IPC Practice compliance
scores do not differ significantly between frontline
and supervisory tiers.

(Hy):
significantly different day-to-day safe practices

Structural oversight variations lead to

between the two cadres.

4. Data Analysis and Interpretation:

A structured KAP-IPC Questionnaire adapted to
your sample design (N = 150), followed by a
detailed Data Analysis Matrix that links each
question to its Microsoft Excel preparation work
and IBM SPSS statistical tools. These
questionnaires are broken into two parts, as
follows: Part 1: KAP-IPC Research Questionnaire;
and Part 2: Data Analysis & Software Execution
Matrix.

Part: 1 Socio-Demographic Profile based on
KAP-IPC

A. Socio-Demographic Profiles of Employment

Sector:

© Corresponding Author: Yashveer Yadav

(E-ISSN: 2584-2838)

https://unirajournal.com

Strat | Strata | Total
Chi-
Socio- al: 2: Comb
Squ
Demogr | Front | Superv | ined p-
are
aphic line isory | Sampl , | val
X
Variabl | Staff Staff e ue
Val
€ (n: = (n:= (N =
ue
100) 50) 150)
Public / 63 90
Govt. (63.0 27 (60.0 | 1.13 | 0.2
Hospital %) | (54.0%) %) 4 87
Private 37 60
Hospital | (37.0 23 (40.0
/ Lab %) | (46.0%) %)

Table 1: Socio-Demographic Profile of
Employment Sector
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Figure 1: Socio-Demographic Profile of
Employment Sector
A strong majority of frontline workers operate

within the public sector. Specifically, 63% (n =
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63) are employed in Public/Govt. Hospitals,
compared to 37% (n = 37) working in Private
Hospitals/Labs.

The distribution among supervisors is much more
balanced, though it still leans toward the public
sector. 54%

Public/Govt. Hospitals, while 46% (n = 23) work

(n = 27) are positioned in
in Private Hospitals/Labs.Moving from frontline
to supervisory levels, there is a 9 percentage point
shift toward private facilities (from 37% to 46%).
Conversely, the proportion of personnel in public
infrastructure decreases from 63% to 54%.

Public and government hospitals employ the
dominant share of the workforce—particularly at
the frontline level (63%). This highlights that
public facilities bear a significantly higher day-to-
day operational and patient care burden within this
study's scope.

Private entities show a higher concentration of
supervisory staff relative to their frontline staff
footprint. This pattern often points to structurally
smaller team sizes, a more management-heavy
corporate hierarchy, or a higher supervisor-to-
worker ratio typical of private healthcare business
models.

Because frontline staff is heavily concentrated in
the public sector, any upcoming system-wide
procedural interventions, clinical  training
modules, or resource deployments must prioritize

public sector pipelines to achieve maximum initial

coverage.
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Strat | Strata | Total | Chi
al: 2: Comb | -
Socio- | Fron | Superv | ined | Squ
Demogr | tline | isory | Samp | are
aphic | Staff | Staff le X | p-
Variabl | (n.= | (n:= (N= | Val | valu
e 100) 50) 150) | ue e
14 17
<1 (14.0 3 (11.3 | 12.8 | 0.00
Year %) | (6.0%) %) 42 | 5%*
39 7 46
Ito5 | (39.0 | (14.0% | (30.7
Years %) ) %)
28 19 47
6to 10 | (28.0 | (38.0% | (31.3
Years %) ) %)
19 21 40
> 10 (19.0 | (42.0% | (26.7
Years %) ) %)

Table 2: Socio-Demographic Profile of Years of

Active Experience

100
90
80
70
60
50
40
30
2
10

Percentage (%)

B<1Year M1to5Years

Strata 1: Frontline Staff (n,=100)

Strata 2: Supervisory Staff (n,=50)

H6to10Years H>10VYears




URAJ

Figure 2: Socio-Demographic Profile of Years of
Active Laboratory Experience
In the figure 2 reveals a clear, predictable
polarization in experience; 53% of Frontline Staff
have 5 years or less of experience, whereas 80%
of Supervisory Staff possess 6 or more years of
experience. Senior professionals are heavily
concentrated in leadership roles, with the > 10
Years category representing the single largest
bracket for Supervisory Staff (42%), compared to
just 19% among frontline workers. Frontline staffs
exhibit a much higher influx of newer personnel,
with 14% working for less than 1 year (compared
to only 6% of supervisors), indicating a
continuous need for introductory training and on

boarding workflows at the frontline level.

(E-ISSN: 2584-2838)

Strat | Strata | Total
Chi-
Socio- al: 2: Comb
Squ
Demogr | Front | Superv | ined p-
are
aphic line isory | Sampl , | val
X
Variabl | Staff Staff e ue
Val
€ (l’l1 = (l’lz = (N =
ue
100) 50) 150)
55 88
33 1.63 | 0.2
Yes (55.0 (58.7
(66.0%) 6 01
%) %)
45 62
17
No (45.0 (41.3
(34.0%)
%) %)

*Significant at p < 0.05; **Highly Significant at p < 0.01
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Table 3: Socio-Demographic Profile of Question
of (have you received training on Formal IPC

Training in last 2 years)

100%
90%
80%
70% 66% (33%:
60% —55{55.0%)
50% 45% (45.0%)
40%
30%
20%
10%
0%

Percentage of Participants (%)

Frontline Staff (n,=100) Superviss

B Yes (Received Training) 1 4

Figure 3: Socio-Demographic Profile of formal
IPC Training Status

In the figure 3 shows a larger percentage of
Supervisory Staff (66%) reported receiving formal
IPC training in the last 2 years compared to
Frontline Staff (55%). The 11% variance between
the groups is statistically non-significant (x*> =
1.636, p = 0.201), meaning there is no systemic or
meaningful disparity in how training is distributed
between cadres. Despite the statistical parity, a
substantial 45% of frontline workers lack recent
training, highlighting them as the primary
operational priority for future mandatory IPC
onboarding cycles.

Section B: Knowledge Assessment (K)
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Q. | Knowled | Correct | Strata | Stratal: | Total | Chi-Square | Future
ge Answer 1 Supervis | Sample | (p-value) | Target
Assessme Techs ors (N=150 (Next 3
nt Ttem (=100 | (n=50) ) Years)
)
K1 | Hand 20-30 68 E3 110 1=4.22 =85%
hygiene | seconds | (68.0%) | (84.0%) | (73.3%) | (p=0.040)* | acrossall
b cadres
duration
K2 | Redbin | Recyclab | 78 43 123 =114 100%
waste le 78.0%) | (90.0%) |(82.0%) | (p=0.076) | complian
profilmg | plastics ce
accuracy
K3 | Needle- | Immediat | 62 H 106 x=10.74 100%
stick e (62.0%) | (88.0%) |(70.7%) | *(p=0.001)* | eliminatin
safety disposal i g manual
protocol cuts
K4 | HIVPEP | Within |55 38 £} x=6.18 =00%
initiation | 72hours | (35.0%) | (76.0%) | (62.0%) | (p=0.013)* | awarenes
window s
threshold
““Significant atp=0.05; “Highly Significantatp <001 |

Table 4: IPC Knowledge Item-Wise Distribution

and Inferential Analysis

A critical knowledge disparity exists in needle-

stick protocols (K3) and PEP timelines (K4).

Frontline technicians exhibit significantly lower

scores (p=0.001), revealing an urgent need to

mandate physical,

visual

aids

and

bedside

workflow algorithms across Haryana lab facilities.

Percentage of Correct Responses (%)

100%

90%
)(1—4 22

70%
60%
50%
40%
30%
20%
10%

0%

Comparative analysis of correct responses by staff strata

=314
(p=0.076)

mTechs (n,=100) = Supervisors (n,=50)

x2=10.74
(p=0.001)"*

¥=6.18
(p=0.013)"

68% H % o
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Figure 4: IPC Knowledge Item-Wise Distribution
and Inferential Analysis

Section C: Attitude Evaluation (A):

Strata | Strat ;
Combin oo | Target i
; 1 | al t-statistic . | Actionabl
2 5;:[::;19 Rl | Blom ed Mean ME.Inr” s
=1l | (n=5 v=150) | (p-salug {Destrabil | Focus
9 | o |" gl
t=-188 oot out
i oo
axscution . P e
Al during |412%(4562) 4272 2
N 071 | 01 | 0 #(p<0. 0017 seof2 > workload
sampie # 430 | justifies
volumes bypassing
safaty
barriars.
t=-3.31 Eradicata
S{ E0TIDITHE
PPE slows discomfor
a | Foddlow®) ooy amel 3502 - upﬁne
y | Eesemiy G\ g | gy | TP e |
S| (Reverze ; ; i i 420 R
Coded) lghteigh
tPPE
vendors.
t=-3194 Champion
& z210-
Crucial blame
st.maalnn y Mean institution
A| reporting | 4382|4712 4492 |, " 2 al
3| e | 052 [ 045 | 033 [TOTIN| SO oy
nzzadla- ¥ ntto
sticks inerzasa
tracking
visihility.
t=-111 PBivot
from
punitiva
Supportiva i pentaulttas
A|ofaudits & | 363z |43z 388z |, i 2 :
4 | discplinary| 08 | 038 | 086 | @OUD| seoe> | comsrck
metrics raward-
cantric
compliane
2 andits.
*=iignificantarp < 0.03; *Highly Significantar p < 0.0

Table 5: Descriptive and Inferential Analysis of
IPC Attitudes
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The extremely low relative score on A2 reverse-
coded (Mean: 3.24 among Techs) reveals that
frontline workers actively feel that current PPE
gear is heavy, restrictive, or slows their manual
processing speeds. Improving comfort and
ergonomics is a mandatory goal.

Section D: Practice Monitoring (P):

Strata Quality
Daily Strata 1 Combined
3 Target | Asmarance
0 Practice Mean Mean
Mean Stratezy Target
Variable . i i
in=100) | fn=30)| (N=I30) Strategy
Position
aleohol-based
Hand hvgims Maintsm | rub dispansars
B2 (4422 401z
Pl post-glova i Maan > | directly within
0.81 0.54 0.78 i
extraction 480 | arm's raach of
all extraction
zomss.
Introduce
mandatory
Bench de-
” Maintam | digital logs that
contamingion | 394 = | 426=| 403z
B2 Mezan > | mustbe sined
(1% 0.76 0.62 0.73 i .
T 490 off at shift
ekl startup and
closurs,
Enforez an
unvizlding
Sharp "Zaro-
containmant ; Absobe | Owarflow"
341+ (4142 31652
) ceiling Maan = | policy pairsd
095 0.71 0.94 X :
restriction 500 | withautomated
(3/4th £ill) wasta
collzction
alarts.
Lulti-lavarsd Intagratz activa
Maintsin
PPEusagzon| 412 |468=| 437= biomachanical
B4 Maan = b
high-risk (.68 047 0.65 7 9'_ safaty tracking
B
spacimens during routine.
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Table 6: Actual Compliance and Behavioral

Practices
In the table 6 shows of the P3 Mean: 3.65 score
the lowest across the board. Overfilled

containment bins present a significant hazard for
stick injuries in Haryana healthcare facilities.

Solving this requires strict regulatory oversight.

Strata | Strata
L: % Mean | Leven | Leven
Frontl | Supervis | Differe | g3 ¢ | Degre| Two- Fmpisi
KAP | ime | oy | mee | Test | Adjus| esof | Taied |~ 2"
gl 10 | o | e | Db
: fn:=30) o ; 1
100 | Nean= | (5% | valug, | statist | (@D | value)
Mean |~ 1 P ic
5D SD valiig)
Compost
te 097 F= Reject
Enowls T 4800 H,
de | 243z 342+ (t=- - =
(.89 0.61 ay | (p= | 69200 | 13041 0.001%*
Scor &
= 12 | o
Tt 4 | (Uneg tH
0-4) 0.72) gl
Composi i
iy 22 .(Ff) o
: 5213 3
Arinde | 1536 | 1760 e e
éicom 214 148 (-2.81 0.024) 1.770) | 12496 | 0.001%** S
e o - i
4-20) 167) {Uneg tH
' i )
Worlpla :
ce-p 15 (F= Reject
D T 3014 H,
Sror to | 17472 by =
;e;fﬂ; 13-;9).‘ 17 .-t.' = (-J u DDjD) (T =- 148 [)D[:Pl*
e |22 L w00 | Equal | 4190
-2 |] )
Suppor
tH,
*Rignificantarp < 0.03; **Highly Significant arp < 0.01

Table 7: Inferential Multi-Group Strata
Comparison Matrix
In the table 7 shows of the significant Knowledge
Disparity (p < 0.001): Supervisory staff exhibit
significantly higher baseline IPC knowledge (3.42
+0.61) than frontline technicians (2.45 +0.89).

This confirms a critical educational deficit at the

10
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bench level where direct specimen exposure
occurs.

Workload-Induced Attitude Gaps (p < 0.001):
Frontline technicians show significantly lower
composite safety attitude scores (15.36 +£2.14)
compared to managers (17.60 +1.48). This reveals
that high processing volumes and daily time
pressures compromise the safety mindset of
frontline operators.

Deficient Field Compliance Practices

P =
0.0001): A highly significant gap persists in daily
workplace safety execution, with frontline staff
scoring lower (15.95 £ 2.42) than supervisors
(17.47 £1.71). This demonstrates that basic safety
rules do not reliably translate into safe routine
practices during regular technical shifts.

Because the null hypothesis (Hy) was rejected
across all domains, the study provides strong
evidence that institutional seniority directly
corresponds to better infection control metrics.
This proves the urgent need for targeted training
rather than generalized, facility-wide guidelines.

5. Conclusions:

This study provides clear statistical evidence
regarding the Knowledge, Attitudes, and Practices
(KAP) of laboratory professionals concerning
Infection Prevention and Control (IPC) protocols
across both public and private healthcare facilities
in Haryana, India. This study highlights critical
Infection Prevention and Control (IPC) gaps

between frontline technicians (Strata 1, ni=100)

© Corresponding Author: Yashveer Yadav

(E-ISSN: 2584-2838)

https://unirajournal.com

and supervisory managers (Strata 2, n>=50). A
significant 41.3% of the total workforce lacks
recent IPC training. This gap is worst among
frontline technicians (45% untrained), directly
causing poor baseline safety knowledge (p <
0.001). Frontline technicians show a significantly
lower safety mindset (p < 0.001) than supervisors.
High sample volumes and daily time pressures
cause frontline staff to view strict IPC rules as a
workflow bottleneck. Knowing safety rules does
not reliably translate into daily compliance.
Frontline staff score significantly lower (p =
0.0001) in daily workplace execution particularly
and workbench

in safe sharp disposal

decontamination. To stop hospital-acquired
infections, Haryana's healthcare system must
move away from top-down administrative audits.
Instead, policies must focus on mandatory biennial
certifications and placing clear visual safety
prompts directly at the testing bench to support
early-career technicians.
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