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ABSTRACT

Hospital acquired infections (HAI) remain a significant hazard for hospitalized patients. Sphygmomanometer, a tool to
measure blood pressure of a patient in daily clinical practice, can be a potential source of hospital acquired infections. This
study was undertaken to determine the sphygmomanometer-cleaning practices among medical health providers, to show
whether it is a potential source of HAI and to compare the effectiveness of common antiseptics (i.e.70% isopropyl alcohol)
in disinfecting sphygmomanometer.

Material & Methods: A hospital-based cross-sectional study was conducted on sphygmomanometer owned by different
health professionals. The data were collected from each owner using self-administered questionnaire. Swab specimens
were collected from 75 sphygmomanometers using sterile cotton tips. Bacterial investigation and antimicrobial
susceptibility tests were performed using standard culture tests. The data were double entered into EPI-Data version 3.1
and exported into the Statistical Package for Social Sciences version 16 for analysis. Pathogens are isolated by subculture
on solid media using Nutrient, Blood, and Mac Conkey agar, followed by Gram staining in positive growth. For early
starting of treatment, a rapid Gram stain finding is also noted and sent to clinicians. Final confirmation of diagnosis was
also performed with the VITEK automated identification system.

Results: Staphylococcus epidermidis and Bacillus spp were the most frequent isolate (20%) followed by the
Corynebacterium spp. (16%). The proportion of sphygmomanometers contamination used by health professionals who
were not cleaned regularly the sphygmomanometers before and after examining each patient was high (85%). The
contamination of sphygmomanometer used by health professionals working in the emergency care department and
intensive care unit (70%) and medical ward (75%) was high compared with other wards. A pre—post intervention study of
available sphygmomanometer cuffs and associated bedside patient monitors was conducted. To further examine the effect
of the decontamination intervention, Mann—Whitney U-tests were conducted for each aspect.

Conclusion: This study confirmed that most sphygmomanometers were contaminated with microorganisms known to be
associated with healthcare-acquired infections. Most of the healthcare workers did not practice sphygmomanometer
disinfection. Strict and careful decontamination of sphygmomanometers need to be in place before use. Decontamination
of non-disposable sphygmomanometer cuffs decreases the microbial load and risk of HAI, providing evidence to negate
arguments for disposable cuffs while being environmentally sensitive and supportive of a culture of patient safety and
infection control.

Keywords: HAI, Sphygmomanometer, Non-essential healthcare tool

INTRODUCTION simple improvements in hygiene P). Previous studies have
reported convincing evidence that improvements in hand
hygiene reduce rates of HCAIs [ .Many training and
awareness campaign in India have focused on the role of
good hand hygiene and implement nationwide campaigns
for the education and hand hygiene programmes and
setting national targets for the reduction in HAIs. [ 8
However, poor hand hygiene is not the sole means by
which infections spread; hospital equipment can also pose
an infection risk. [®

Hospital acquired infections (HAI) pose a huge burden
over healthcare system worldwide and remain a significant
hazard for hospitalized patients and healthcare workers,
particularly in developing countries like India [, A 2019,
single-centre study in India reported a pooled Central Line
Associated Blood Stream Infection rate of 4:3 per 1000
central line days %,

The occurrence of hospital acquired infections
significantly alters or affects practices in healthcare bodies.

. . As there is no or minimum standard disinfection and
The surfaces of hospital floors, tools, and equipment are

cleaning protocols for the medical equipment used in the

contaminated by various pathogenic microorganisms ., It
has been reported that at least one-third of all HAIs are
frequently caused by these organisms in the hospital
environment and preventable [,

One previous study showed that 15-30% of all HCAIs
could have been prevented had hospital staff undertaken

non-critical care setting compared to that used in the
critical care setting, those are more likely to carry a
considerable number of pathogenic bacterial strains !
.Healthcare workers often ignore the role of non-critical
healthcare tools like stethoscopes and
sphygmomanometers as sources of infection. Studies have,
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however, demonstrated a significant risk of transmission
of nosocomial infection with these devices. ['%

Though there are some studies on importance of
stethoscope cleanliness to prevent hospital acquired
infections ' 121, there is a scarcity of data on other non-
critical healthcare tools used by staffs and students as a
potential source of infections. Sphygmomanometers are
not only high-use items, but also high-touch items, listed
as the ninth most-touched item in clinical care in a recent
study (Cheng et al., 2015)!'3]. As such, these items can be
implicated in the transmission of potentially infectious
pathogens if they are not decontaminated. ' This study
was aimed to assess sphygmomanometers used by staffs
and students as a potential source of healthcare-acquired
bacterial infections.

MATERIALS AND METHODS

The study was conducted from September2023 to
February 2024 at a tertiary care hospital in rural Bengal. A
cross-sectional study was conducted with
sphygmomanometers used by students and staffs in the
outpatient department (OPD), paediatric, surgery,
gynaecology and obstetrics and internal medicine wards.
All sphygmomanometers used in selected wards of the
hospital during study were included in the study. A pre—
post interventional study of the available
sphygmomanometer cuffs and associated bedside patient
monitors was conducted using a series of microbiological
samples.

Each sample was collected by one of the investigators
using a sterile swab stick immersed in 0.9% saline solution
using an aseptic non-touch technique and immediately sent
for culture using 3ml of Trypticase Soya Broth (TSB).
Swabs were taken from: the inner aspect (surface in
contact with the patient) of each cuff; the outer aspect of
the cuff (surface in contact with healthcare workers); and
from the patient monitors across the screen and press able
buttons. Each cuff/monitor was then cleaned using the
standard method in the department (applying non-sterile
gloves, completely covering the cuff/monitor with
detergent/disinfectant from one wipe and allowing it to dry
on the monitor leads hook, taking approximately 1 min)
and in line with the manufacturer’s guidelines, of
disposable detergent/disinfectant wipes. After
decontamination and air-drying, further swabs were
collected following the above-prescribed procedure. The
samples were marked with a number (marked inner, outer
or monitor, then matched to the sphygmomanometer and
location).

At pre-clean, 75 samples were collected and 75 matched
samples were collected at post-clean. Therefore, a total of
150 samples were included in the study. Samples were sent
to the department of Microbiology for culture and
reporting to the investigators.

All swabs inoculated in the Trypticase Soy Broth (TSB),
were immediately placed on blood agar and Mac Conkey
Agar plates and incubated at 37°C for 24-48 hours.
Another culture was done over Sabouraud dextrose agar
(SDA) for 2-3 weeks to see the fungal growth. All growth

was identified using standard biochemical techniques with
conventional methods and Vitek 2 (Biomerieux). The
methicillin resistance of Staphylococcus aureus was
investigated by using 30ugce foxit in (Oxoid) disc
according to CLSI standardization (Wayne, 2007) (Wayne,
2007) 3]

A structured questionnaire developed from different kinds
of literature was used as a data collection tool. The
questionnaire consisted of two parts: socio-demographic
characteristics and disinfection practice.

The study was conducted in accordance with the approval
and requirements of the Institutional Ethics Committee.

RESULTS

A set of questionnaire were designed using Likert-scale
questions, participants were asked how often (on average)
they cleaned their stethoscope while on clinical placement
and their responses have been reported in Table 1.

Table 1: Cleaning habits of the participants (n=100)

Frequency of Sphygmomanometer cleaning | Numbers
Once in a year 35(35%)
Once in a month 10(10%)
Once in a week 03(3%)
Once in a day 02(2%)
Between each patient 0

Never 50(50%)

A total of 75 study participants along with the
sphygmomanometer were participated in the study. The
professionals include medical students (25), senior and
junior residents (25), clinical specialists (5), anaesthetists
(10) and nurses (10). These health professionals were
working in different wards, namely, Outpatient
departments(OPD) (25), paediatrics ward (05), emergency
ward and intensive care unit(25), medicine ward (10),
surgical ward (05), gynaecology and maternity wards (05)
Table 2.
Table 2: Socio-demographic characteristics of study

participants (n=75)

Profession Number
Medical students 25 (33.3%)
Junior and senior | 25 (33.3%)
residents
Clinical specialists 05 (6.67%)
Anaesthetists 10 (13.33%)
Nurses 10 (13.33%)

Departments
OPD 25 (33.3%)
Emergency and ICUs | 25 (33.3%)
Medicne 10 (13.33%)
Surgery 5 (6.67%)
G&O 5(6.67%)
Paediatrics 5(6.67%)

The proportion of sphygmomanometers contamination
used by health professionals who were not cleaned
regularly the sphygmomanometers before and after
examining each patient was high (85%). The
contamination of sphygmomanometer used by health
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professionals working in the emergency care department
and intensive care unit (70%) and medical ward (75%) was
high compared with other wards (Table 3). In multivariate
analysis, occupation, professional working department,

cleaning of sphygmomanometers before and after
examining each patient and the frequency of
sphygmomanometers cleaning were found to be
statistically significant (p<0.05).
Table 4: Microorganism isolated from
sphygmomanometers
Microorganisms | Pre- Post-
decontamination | decontamination

No growth 11(15%) 53(70.67%)

Staphylococcus 15 (20%) 11 (15%)

epidermidis

MRSA 2 (2.1%) 1(1.33%)

Staphylococcus 04 (4.4%) 1(1.33%)

aureus

Bacillus spp. 15 (20%) 3(4.1%)

Corynebacterium | 12 (16%) 1(1.33%)

spp.

Enterococcus 04 (4.4%) 1(1.33%)

E. coli 02 (1.1%) 2(2.67%)

Klebciella 01 (0.7%) 0

Candida spp. 02 (2.1%) 1(1.33%)

Aspergillus 02 (2.1%) 1(1.33%)

Penicilium spp 01 (0.7%) 0

The sphygmomanometers which were not disinfected
before and after the use for examining patient was six times
more likely contaminated compared to those cleaned
regularly (AOR: 595, 95% CI: 3.09-19.04).
Sphygmomanometers used in the OPD (AOR: 1.01-2.89),

intensive care unit (AOR: 1.91-10.71) and medical ward
(AOR: 1.06-8.52) were two times more likely
contaminated compared to their  counterparts.
Sphygmomanometers used by medical students were
about 1.5 times more likely contaminated compared with
those wused by the staffs (AOR: 1.42-8.02).
Sphygmomanometers disinfected monthly and weekly
were four times and two times more likely to be
contaminated with bacteria compared to those cleaned
daily, respectively Table 3.

The types of microorganisms isolated in culture media are
depicted in Table 4.

To analyse the effect of decontamination on the number of
colony forming unit (cfu) at each aspect of the
sphygmomanometers, Mann—Whitney U-test, a non-
parametric test was conducted. The mean of non-
parametric distributions is zero, the Z-score represents the
number of standard deviation units from the mean. For the
inner aspect of the sphygmomanometer cuff, results from
the Mann—Whitney U-test indicated that the number of
colony forming unit (cfu) was significantly higher before
decontamination than after (P < 0.001). Similarly, for the
outer aspect of the sphygmomanometer cuff, results
indicated that the number of cfu was significantly higher
before decontamination than after (P < 0.001). For the
location of the sphygmomanometer monitor within the ED,
results indicated that the number of cfu was not
significantly different before decontamination than after
the monitor was decontaminated (P = 0.067). Median and
interquartile range (Mdn, IQR) for each aspect of the
sphygmomanometer are presented in Table 5.

Table 3: Factors associated with sphygmomanometer contamination

Characteristics BP cuff Adjusted odd ratio p-value
contaminated (CI 95%)

Profession Medical students 18(60%) 1.42-8.02 0.01
Junior and senior 14(45%) 1.31-11.34 0.04

residents
Clinical specialists 5(50%) 0.23-2.82 0.51
Anaesthetists 4(40%) 0.31-5.32 0.41
Nurses 3(30%) 0.97-8.45 0.03

Departments
OPD 10 (40%) 1.01-2.89 0.003
Emergency and ICUs 15 (70%) 1.91-10.71 0.023
Medicne 15 (75%) 1.06-8.52 0.021
Surgery 6 (60%) 0.54-2.37 0.31
G&O 5 (50%) 0.21-1.04 0.62
Paediatrics 4 (45%) 0.28-1.86 0.35
Frequency of
Sphygmomanometer cleaning

Once in a year 30 (80%) 1.81-8.19 0.005
Once in a month 7 (70%) 2.1-11.58 0.02
Once in a week 1 (40%) 1 0.32
Once in a day 1 (20%) 1 0.15
Never in between the 85 (85%) 5.95(3.09-19.04) 0.03

patients
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Table 5: Mann—Whitney U-test results for the number of cfu at pre and post decontamination

Site Pre-decontamination Post-decontamination p-value
Mdn, (IQR) Mdn, (IQR)

Inner cuff (n=25) | 2, (0.0) 1,(0.0) <0.001

Outer cuff (n=25) | 2 (1.0) 1,(0.0) <0.001

Monitor (n=25) 1(1.0) 1,(0.0) 0.067

DISCUSSION

The World Health Organization (WHO) recognizes the
phenomenon of healthcare-associated infections (HAIs) as
a global public health problem still at the forefront of the
challenges facing healthcare nowadays (Alvarez et al.
2016; Napolitani et al. 2020) 1% 7] Decontamination of
patient care equipment is an essential component of the
prevention and control of infection in the healthcare
environment. Sphygmomanometers and the associated
cuffs come in to contact with intact skin and are therefore
considered ‘non-critical’, requiring only cleaning with
detergent and water. Associated with this, and any other
medical device, manufacturer’s instructions must also be
met (Rutala et al., 2008). [18]

Though the different medical devices for the management
and treatment of diseases facilitates the medical
procedures but they have contributed to the emergence of
HCALIs with the consequence that put the patient into poor
prognosis. It may be due to lack of commitment by the
medical personnel to the infection prevention protocols. 1)
The  implication of the findings is  that
sphygmomanometers might be a vector playing an
important role in the transmission of potentially
pathogenic bacteria, as well as in the spread of
antimicrobial-resistant strains in the hospital environment.

In this study, 85% of sphygmomanometers were
contaminated with various types of bacteria [Table 4]
which is higher in comparison to the results of previous
studies conducted by Kuhu Pal et al. % in Tertiary Care
Hospital of Rural Bengal (52%) and Africa-Purino and his

colleagues in the Santo Tomas University Hospital (57%).
[21]

In this study, the contamination of sphygmomanometers
used by health professionals who were not cleaned
regularly before and after examining each patient was high
(85%). The higher contamination was recorded among
non-critical healthcare tools used by health professionals
working in the Emergency Department and intensive care
unit (70%) and medicine wards (75%). This finding was in
line with several previous studies. ']

S. epidermidis was the most common isolate over other
potential pathogens such as Corynibacterium spp, Bacillus
spp, K. pneumonia, P. aeruginosa, E. coli, Candida spp.
and Aspergillus. Most of the identified bacterial species
were among the common isolates reported in the previous
studies of medical equipment. [1022:23:24]

In this study we demonstrated a significant difference
between pre and post decontamination with the simple

protocol of using detergent/disinfectant based disposable
wipes, effectively decreasing the number of colonising
bacteria on the cuffs, similarly reported elsewhere. ['4)
Sufficient emphasis on disinfection practices of non-
critical medical equipment for patient care is thus
mandatory.

Limitations is the sample size of sphygmomanometers was
too small.

iil. We were not able to prove in our study that
sphygmomanometer directly results in infection to
patients. It was impossible to get information about a
causal relationship with the majority of associated factors.

CONCLUSION

Sphygmomanometers or blood pressure measuring device
are a reservoir of infectious agents that might cause
nosocomial infections. Although, the fact that even 4-5
minutes contact with patients skin have been shown to
transfer organisms to the sphygmomanometers indicate
that  strategies to decrease contamination of
sphygmomanometers should be developed. Most of the
infection control education is working well for Hand
washing and barrier protection but teaching in other areas
may be lacking as illustrated here  with
sphygmomanometers cleanliness. This study is conducted
to raise awareness and highlight the issue in important
areas of sphygmomanometers cleanliness and stimulate
further research into the role of this widely used device as
possible transmission of hospital acquired infection and
transmission of pathogenic microorganisms and drug
resistance. Failure to disinfect (clean) before and after
examining each patient, working in the emergency
department and intensive care unit and medicine ward,
being a student or resident, disinfecting (cleaning) monthly
or weekly were contributing factors for the contamination
of noncritical healthcare tools like sphygmomanometers.
An intervention on these factors should be implemented to
reduce the bacterial load and HCAIs. Most of the
healthcare ~ workers did not practice  about
sphygmomanometers disinfection before and after
examining each patient. Strict adherence to the
sphygmomanometers’  disinfection can  minimize
contamination and ensure improved patient safety in the
hospital environment.
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